INSTRUCTION MANUAL
TC-215

TC-225
INCH



SPECIAL NOTES
(1) Copying of this document either wholly or in part is prohibited.

(2) The contents of this document are subject to change without

notice.

(3) This document has been complied very carefully. If any questions

arises, please coantact the shop where you bought the product.




Thank you for purchasing Brother CNC tapping centers model TC-215 and
TC-225.

The compactly deslgned model provides excellent performance, reliability,
operation ease and econony.

Please read the manuals carefully so that you can operate and maintain
the machine in the correct manner, guaranteeing prolonged machine service
1life at its top performance level.
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I  Cautions for handling the machine






Cautions for handling the machine

o Installation and service location (See Chapter III Installation 1.

"Service conditions".)

L.

4,

Install the machine at the flat and stable place. -

Do not install the machine at the place near fire or heating

element, or where temperature steeply changes.

Do not install the machine at the place under sunlight, near a vent

hole, or with a high temperature.

Use dry clean air for the air blast equipment.

o Operation

1.

Confirm the following before turning on the power:

% No obstacle is left near the machine.

% The CNC controller door is close.

Wear the uniform suitable for the operation.

(Safety shoes, protectors, goggles, etc.)

Confirm the following before starting the operation:

% No dirt or dust is found on the taper portion at the end of the
spindle.

%* No dirt or dust is found on the taper portion of the tool held by
the magazine, or no chipping or abrasion is found on each section

of the machine.

»

The tool is securely held and no pull-stud is loosened.

Do not touch the rotational or moving element during operation,

Use components specified by us for the electrical equipment in the

CNC controller.



6. Turn off the power before Leaving the machine.

7. Be sure to warm up the machine before restarting it after shutdown

for 3 days or more. (For spindle rotation, table movement, and ATC)
0 Adjustment and component installation.
1. Turn off the power before starting adjustment and checking.
2. Do not use compressed a#r to clean the machine body, CNC controller,

and operation panel, or to eliminate chips. Pay special attention

to protecting the machine from water.
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1. Each part name of machine and axis direction
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Part No. Part name
1 Spindle head
2 Column
3 Table
4 Intermediate table
5 Base
6 Magazine
7 Control case
8 Operation panel
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2. Outline drawing

|8

(5ze)
87

(00ZT) w2~ 1%
(%08) <9°1¢

(06g) Suyruado
100q

€9°1zZ

(e

& )
3 R U
& [29.33 (745))
] - ;
= - 60,23 (1530)
= T - I
g fln.g | 57.08 (1450) ' . \
=~ —t - ; —
se [ ooy L -
29.72 (755) -~ i11.57 14,09 :.9.53
(294) | (358) -] (242) a2
B R
= ov
(=Y.
o
| gV
3 oY
o] 27
1818 | R
Ao | o P -
w0 N,-.‘ -
125
gg
0
i : |
’ -
—t - — H
\ ] 5

19.05
(230)
30,31 (770) 38.58 (980)
68.89 (1750) ' . 5.94

74.84 (1901) (151)

- 13 -

612-0L

——




(400)

(223)

r\z. ] ?1657 ot
A 22,83 (580) | 10.43 @

Y B (300) | *®

]

N I

uwy
g N ) —
N L ,
o
o~

~ 14 -




Dimensions of table top
19.69 (500)

0.78 | 18.1120.012 (460t0.3) 0.78
(20) | | 9-06£0.008 (230:0.2) 9.06¢0.008 (230:0.2) (209
o _ 11.81%¥0.012 (300t0.3)
5,9t0.008 5.9t0.008 ,
(150£0.2) (150t0.2) oo
p S yC
- — B——n—2 ,é$
[ S~ © Om .
Y ) C\f 8 o . b
Lohzkgis | 3la
~ ;‘tl} ~r ] a — |2
’ * ~ e~
NDY | Y ~
: 8‘?12 sfa 8¢
Oy wala | St
$- g 2tatyls |4
' A e N
‘é‘ A “ _¢‘__.r~3 - y "h¢
8-M8P1.25, 0.63 (16-mm) deep e < {«-
l 1 0w aogpees
e p ]
| —5 o
. e B BE)
; [ o™
: ' o | ]
t 1 0.43 g
: _ an e
Viewed:from X Details of
' o portion A
Dimensions of subtable top (TG~215: Optional accessory)
. 19.69 (500) _
- 1.5,
0.79 | 18.11%0.012 (460£0.3) _ o, |07 (38)
(20) | 20y, | (
)] —~ N
iy [Ta]
i X
) Q:\ — T
S _q}- T S0 wh
= — vo —1.9% & )
oy oo 8
&1o a4l R
T & o 4 =)
o~y S o ¥ o] &
— - —_ - - — e
=% 30 2.4 & o
el SHl s
3'06 g oo § w0
H H
1o = = —3 30!
o
[ A o ~f |
4
.
F=0.39 (10m8+)%%%) 9 \3
————F—— o ~ 4-0.55 (l4mm)-dia spot facing
' 13 ¢.35 (9mm)-dia through hole
; 2T X
—_ ™ o
O‘ S
'0.71 (18)

H

Portion A

i
1

- 15 -




- 16 -

)
-~
Lol i)
|
| w
~ | B
1
o ' .
& " £
o - - 8
g‘\ .o)
S [ it
e ; -
r[] ' —
. 1 s
- o0 [ £ .0\
s |\ [ [FRRAL :
. F . g
(65) Bl (90 el
~F 29.33 (745) T -
¢e s (] 60,24 (1530)
Er e llT1s5.75 53,2 (1350)
e [T o0y 68.89 (1750)
29.72 (755) 11.57 _ 14.1  9.53
o o
- 294 (358) | (242 =
(294) (242) SF;
= st
— Ele
g T
Sis
o~
oL VIS
° ' -t
5 T
~J ~4 1
~J [=] 1 "
o { & A
v~ [
ol
o ~J ™ o o L.
® | S}
2ie
O —t
ol —£
& 3|6
1 E &la
]|
8.86
(225} 31.58 (802) 40,55 (1030)
72.13 (1832) 137
85.83 (2180) (348)

100

622-0L



&

g

il
(0£2) “.|J o
zot0r|
- “u _
ala ! ]
<$|=
1 E .
i
N
8 o Q
- .
- t_ —
] 1 g
(0gy)
l o “ .

(SSL) zivs2

- 17 =~



SN

Dimensions of table top
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Each part name of LS
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' Part Mo, Part'name' ' :Cbnﬁ§Ct Cable No..
1 +X overrun LS B 2&26
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Left side drawing

7-axis ARC (common to 215 and 225)

Right side drawing

Part No. Part name Contact | Cable No.
7 +Z overrun LS B .33.34
8 7 zero-position L3 A 43.44
9 ~Z overrun LS B 35.36
10 Z ATC zero- A 45,46,

position LS
11 7 ATC area LS A 42.48
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3. Features and configuration of machine

Features

(1)  AIC (Automatic Tool Changer)

* Non-cutting time can be saved because the machine uses a unique

armless ATC mechanism to change tools simply and quickly.

* Since the magazine rotates ¢lockwise and counterclockwise because
of using the random shorter circuit system, it approaches the

tool to be used through the closest way in a short time.

* Non-cutting time can be saved because X/Y positioning is made

during rotation of the magazine.

(2) Tapping
* No tapper is needed and wasteful air cut amount can be the same

with that of drilling because of the completely synchronous feed

based on one pitch per turn of spindle.

.Maximum speed of spindle during tapping
215 === 4000min” *(xpm)
225 ==~ 3000min" L (zpm)

*

(3) Spindle head
* Because the spindle uses precision bearings, a high accuracy is

maintained for a long time.

* 1t is hardly needed to supply grease because of the grease-

sealed system.

The speed can be controlled between 6 and 6000 min“l(rpm) by using

bt

an AC servo moter and assigning an. optional peripheral speed of
the tool (eutting speed) (however, the speed of up to 10 ~10000

mi (rpm) can be controlled for an optional specifications).

- 21 -




(4)

(5)

]

Feed mechanism (X, Y, and Z)
It is unnecessary to replace and maintain the brush because of

using the AC servomotor.

The machine is designed to have no stick slip or backlash because
the AC servomotor is directly connected with the precision ball

screw, the guide uses an LM guide, and smooth feed is possible.

Interactive CNC controller developed by us
It is possible to easily input data and quickly make programming
because the equipment uses the automatic programming system and

stores different data and menu. Though programming is backed up,

the bubble-memory cassette (optional accessory) can be also used

when an external memory is required.

—- 29 -



Specifications for machine body

TGC-215
Movement | X-axis movement (Table, longitudinal) | 11.81inch (300mm)
Y-axis movement (Table, cross) 8.66inch (220mm)
' Z-axis movement 7.874inch (200mm)
(Spindle head, vertical)
Distance between table top 7.87 ~ 15.75inch
and spindle end (200 ~ 400mm)
High column based on
optional specifications
[5.91inch (150mm)]
13.78 ~ 21.64inch
(350 ~ 550mm)
High column based on
optional specifications
[9.84inch (250mm)
17.72 ~ 25.61inch
(450 ~ 650mm)
Distance between column front 11.81inch (300mm)
and spindle center line
Table Size of table work area 19.691inch x 8.661inch
; (500mm x 220mm)
Maximum load of table 1651bs (75kg) (Uniform)
Spindle Spindle speed 6 - 6000min_l(rpm)
Optional specifications
10 «~10000min ~(rpm)
Maximum speed for tapping 4000min~1(rpm)
Spindle taper hole NT30
AC spindle servomotor 1.5kW (Continuous)/
' 2.1kW (30 min)
Feed and High travel rate (max) 65.6ft/min (20m/min)
related
matters Cutting travel rate 0.19 - 196.85inch/min
(5 - 5000mm/min)
Minimum movement unit 0.0001linch (0.001lmm)
Feed AC servomotor X, Y :0,15kW Z :0.3kw
ATC and Tool shank system BT30
related
matters Pull-stud type P30T-2

- 23 -




TC-215

ATC and Number of tools to be housed 10
related
matters Maximum tool diameter 1.97inch (50mm)
Maximum tool length 7.87inch (200mm)
(From the gauge line)
Maximum tool weight/total tool weight |31bs/531bs (1.5kg/12kg)
Tool selection system RaﬁdOm shorter circuit
Tool change time (Tool to tool) 1.8s (MASOL1)
Tool change time (Chip to chip) 4,0s
Machine Machine height 74.84inch (190imm)
size and
welght Floor area size required 47 .24inch X 95.67inch
{(1200mm X 2430mm)
Machine weight 25001bs {(1140kg)
Accuracy | Positioning accuracy +0.0039/11.81inch 36334
{(+0.01mm/300mm}
JIS B6334
Repeated positioning accuracy +0.0002inch (+0.005mm)
Power 3 Phase AC V + 10%, 50/60 + 1 Hz
supply
. =1 , -1
6000 min = (rpm) 1000 min ~ (rpm)
Electric | Continuous rating 4, 8KVA 5.4KVA
capacity ’
30+-min rating 5.5KVA 6.0KVA
Instantaneous rating ~10KVA 12KVA
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Specifications for machine body

TC-225

Movement

X-axis movement (Table, longitudinal)

16.54inch (420mm)

Y-axis movement {Table, cross)

11.81linch (300mm)

Z—axis movement
(Spindle head, vertical)

2.841inch (250mm)

Distance between table top
and spindle end

7.87~~17.71inch
(200~ 450mm)

-High column based on

optional specifications
[5.9inch (150mm)]
13.78-723.621inch
(350w~ 600mm) -

Distance between column front

and spindle center line

16.73inch (425mm)

Table

Size of table work area

23.62 x 11.814inch
(600mm x 300mm)

Maximum load of table

3301bs (150kg) (Uniform)

Spindle

Spindle speed

6 - 6000min—1(rpm)

Maximum speed for tapping

3000min=1(rpm)

Spindle taper hole

NT30

AC spindle servomotor

3, 1kW{Continuous)/
4, 1kW(30 min)

Feed and
related
matters

High travel rate {(max)

X, Y 65.6ft/min (20m/min)

7, 49.2ft/min (15m/min)

Cutting travel rate

0.19 - 196.85inch/min
(50 - 5000mm/min).. ..

Minimum wmovement unit

0.0001inch (0.001lmm)

Fee AC servomotor

X, Y :0.41kW 2 :0,72kW

ATC and
related
matters

Tool shank system

BT30

Pull-stud type

P30T-2

- 25 -
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TC-225

ATC and Number of tools to be housed 10
related -
matters Maximum tool diameter 3.15inch (80mm)
Maximum tool length 7.87inch (200mm)
(From the gauge line)
Maximum tool weight/total tool weight |6 lbs/40 1bs. (3.0kg/20kg)
Tool selection system Random shorter circuit
Tool change time (Tool to tool) 2.2s (MASOLL)
Tool change time {(Chip to chip) 5.2s
Machine Machine height 84.45inch (2145mm)
- slze and :
weight Floor area size required 61.42inch X 70.47inch
' ' (1560mm X 1790mm)
Machine weight 3760 1bs (1880kg)
Accuracy | Positioning accuracy ‘ : +0.00039/11.811inch
(+0. 01mm/300mm)
JIS B6334
Repeated positioning accuracy +0.0002inch (+0.005mm)
Power AC 3-phase V + 10%, 50/60 + 1 Hz
supply
Electric .
Cont :
capacity rzzi;guous 7.0 KVA
30 min
rating 9.0 KVA
Instantaneous 16.5 KVA
rating
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Specifications for CNC system

For both TC-215 and -225

Function

Details

Number of control axes
Number of simultaneous
control axes

Minimum setting unit (inch)

Minimum movement unit (inch)

Command system

Maximum command value {(inch)

Display

Decimal-point entry

- MDI

. Home-position return
Machining home—position

" return
Present position. display

Coordinate system setting

Over travel
- Stroke limit
‘Emergency stap

‘High travel rate

Cutting travel rate

Step movement
Temporary stop
Automatic acceleration/

deceleration
Pitch feed

Three axes of X, Y, and Z

Simultaneous biaxial control is possible
for X- and Y-axes,

Simultaneous uniaxial contxol is possible
for Z-axis.

0.0001 inch

0.0001 dinch

Absolute

499.9999 inch

9-inch CRT

‘Decimal point can be used for data entry.

Different NC data is assigned through key—in
operation.

Automatic home-position return is made by
key-in operation.

Automatic home-position return is made

by key-in operatiocn.

It is possible to display the present
coordinate position of each axis and
mag321ne status.

It is possible to set the coordlnate system
at the position commanded for X-; Y-, and
Z—axes.

As soon as the overrun limit switch of each
axis operates, the operation stops.

It is possible to set a work area for each
axis with parameters.

Every command and the machine are
immediately stopped by emergency stop.
Axig-direction travel rate of 65.6 ft/min
for the X- and Y-axes (5-step travel rate
for manual operation), Axis-direction travel
rate of 49.2 ft/min only for the Z-axis of
225 (22-step travel rate for manual operation)
Axis-direction travel rate of 0.19-196.85
inch/min for each-axis (22-step travel rate
for manual operation)

Four-step movement between 0.0001I and 0.1 inch
is possible for each axis.

It is possible to temporarily stop the
movement of each axis. The operation can be
continued by restarting each axis.

Automatic acceleration/deceleration is

made by the movement command.

Completely synchronous feed is made between
screw pitch and one turn of spindle.
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Function

Details

Interpolation function
Fixed cycle

Machining start point
setting
Pitch error correction

Dry run

buwell

Tool function
Spindle function
Backlash correction
Tool length setting

Automatic programming

Background programming

Program—number search
Self-checking alarm
External program and data
calling

Restart

Schedule program

Linear interpolation

It is possible to perform drilling and
tapping according to a series of fixed
operation sequence.

It is possible to restart the operation from
halfway of the program.

It is possible to correct mechanical error
due to each screw feed of X-, Y-, and
Z-axes. The correction interval is constant
and can be set up to 15 points.

The program can be quickly checked through
the high travel rate in the manual operation
mode. '

It is possible to make the Z-axis dwell for
the time assiguned by the parameter only when
chamfering or spot facing is complete.

A necessary tool is automatically .assigned
among the entered tools according to the
edited program.

A spindle speed is automatically assigned by
setting a tool diameter along with the set
material and cutting condition.

It is possible to correct in pulses the lost
motion produced in the mechanism for each
axis within the range of 0 te 311 pulse.

It is possible to automatically store the
tool length measured by installing it on the
machine in the tool data memory.

Automatic programming is made by selecting
the input data and interactive menu.

A program can be also edited during memory
operation. (liowever, there is partial
limitation.)

It is possible to call the stored program
with a 4-digit program number.

The CNC controller performs different checks
by itself and displays the error on the CRT
if any.

It is possible to transfer or delete the
external program and data using the
bubble-memory unit (optional accessory).
This specifies, in memory run mode, machine
stop or consutlve opération at the of
program.

Continuous operation by combining 8 programs in

‘the memory run mode is possible.

- 28 -




Standard accessory

Spindle alarm fuse: 1

215 225

Splash guard (for 215) 0.
| Splash guard (for 225) o
Instruction manual: 1 o o
Anchor bolt: 4 o o
Leveling plate: 4 o o
Lamp SLL-28H | o o]

Fuse § (0.5 A): 2 o
Fuse S (2.0 A): 1 o

Fuse S (3.0 A): 1 o
Fuse § (5.0 A): 1 0
Fuse 8 (0.5 4): 1 )
Fuse 8 (5 A) : 1 o
)
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Optional specifications

High column
(5.91inch)

High column
(9.841inch)

1, 000-rpm specifications

- 30 -




Optional accessory

Item 215 225
Coolant equipment o 0
(3000 in3)

Coolant solenoid valve 0 o
Subtable (for 215) o

Subtable (for 225) o
Bubble-memory unit

(with one bubble-memory o o
cassette)

Bubble memory cassette 0 o}
(128KB)

Spindle—~taper airblast
equipment 0.4-0.5MPa o o
(4-5fkg/cm?

Tool breakdown detector 0 0

R8~232C interface o} o
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2-1.

Machining capacity

Though the upper limit of the capacity depends on cutting conditions,

consider the following values as the approximate criteria:

. TC-215
Type of Condition §45C FC20 ADC12
machining
Drilling Diameter, inch (mm} ¢0.43 (11) $0.47 (12) 0.59 (15)
Feed rate inch/rev
(mm/rev) 0.004 (0.1) 0.004 (0.1) 0.009 (0.25)
Tapping Diameter, inch (mm) 5/16 (M5) 3/8 (M10) 7/16 (M12)
Pitch Thread (mm) 18 (1.25) 16 (1.5) 1.75 (14)
End milling | Diameter, 0.78 inch
Cutting rate 2.44 (40)
inch3/min (em3/min)
TC~-225
Type of , . .
N Condition S45C rc20 ADC12
machining .
Drilling - Diameter, inch (mm) | 0.67 (17) 0.79 (20) 0.98 (25)
| Feed rate inch/rev | o go6 (0.15) | 0.006 (0.15) | 0.008 (0.20)
(mm/rev)
Tapping Diameter, inch (mm) 1/2 (M14) 5/8 (M16) 3/4 (M18)
Pitch Thread (mm) 13 (2.0) 11 (2.0) 10 (2.5)
End ﬁilling Diameter, 0.78 dinch
‘ Cutting rate 0.40 (6.6) 0.73 (12) 3,66 (60)
inch3/min (cm3/min)
Face milling || Diameter, 3.1 inch
Cutting rate 0.85 (14) 3.26 (37) 9,15 (150)
inch3/min (em3/min)
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2-2. Spindle motor characteristics (TC-215) (

RA10M~1500W-3000RPM (Max6000RPM)

Rated output (W) 1500
Rated torque (1bs.inch) 42,2
Rated speed (rpm) 3000
Rated voltage (V) 150
1bs.inch
(kg cm) Rated current (A) 10
129.9 _ Maximum speed (rpm) 6000
(150) '
9 :
o Acceleration/deceleration area ?
8 | |
s (
86.6 | :
(100) i
43.3 ; 4
(50) i (
Continuous rating area §
0 !
l I | l
1000 2000 3000 4000 5000 6000
Speed (rpm)
0
- 33 _
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Spindle motor characteristics (TC-215 -~ Optional specifications

(10,000 rpm))

RA12M-1500W~3000RPM (Max10000RPM)

Rated output (W) 1500
Rated torque (lbs-inch) 42.2
Rated speed {rpm) 3000

ibs+inch Rated voltage (V) 150

(kg 'cm) . Rated current (A) 17

126.7 _

(146.1) | Maximum speed (xpm) 10000

Acceleration/

Y deceleration area !

o

o

=

42.2
(48.7) | Continuous :
rating area :

10

3000 10000
Speed (rpm)
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Spindle motor characteristics {TC-225)

lbs-inch
(kg-cm)

347

(400)

BL820-20BM121FXP

Rated
Rated
Rated
Rated
Rated

Maximum speed (rpm)

Torque

260
(300)7

173 |
(200)

Acceleration/deceleration area

87
(100)7]

Continucus rating area

output (W) 3100
torque (ibs.inch) 104
speed  (rpm) 3000
voltage (V) 140
current (A) 36

6000

30%0
Speed (rpm )

|
1000 20100
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I11 Instatlation

- 36 -






Service conditions

Install the CNC controller and the machine at the place with little
dust to protect the moving elements of them from dust. Do not
install them at the place where they are exposed to the sunlight,

near a heating element, or where temperature steeply changes.

Ambient temperature During operation: 0-45°C

During storage or tramsportation: -20°-60°C

Temperature change Up to 1.1°C/min
Humidity _ 75% or less (Relative humidity)
Vibration _ 0.5G or less
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Installation area
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TC~-225
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Transportation of Machine

The electrical and mechanical blocks of this machine are integrated.
It is possible, therefore, to transport the machine by simply dis-
connecting the power cord.

Before transporting the machine, fix the spindle head and the table
using the transport metal fixture and clamping bolts.

In consideration of the weight (TC-215: 1140 kg, TC-225: 1880kg)

the machine should be transported by forklift by inserting the fork

arms under the legged machine base. Be careful not to vibrate the

machine or subject it to shocks during transportation,

After completion of the transportation, loosen the clamping bolts

and remove the transport metal fixture,

Operation panel

Clamping bolt

Transport

7‘“]2;;;5‘ metal fixture

%E@E Clamping

t u bolt
[ 000
[-X-X-1¢]
' =
Legged
machine base
] I |

Arm of forklift
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Machine installation
Leveling,the machine correctly is the important condition to improve
the performance and accuracy of the machine.

Place a:level at the center of the table top as shown in the figure
below and adjust the anchor bolt at the bottom of the base so that
the difference of reading between longitudinal (X-axis) and cross
(Y-axis) directions will be 0.0004 inch or less and then fix the
bolt with a locknut.

- Check the level for several days. After that, regularly check it

according to necessity. Be sure to use the leveling plate, the

standard accessory, under the anchor bolt.

Level

=

+ i

1 ¢ -
b ]
= | f
r///Level g
| ] 3
N e Tl
T _f,___ilil byt
I l I [
L/_*‘J c

Locknut

Anchor bolt
Leveling plate
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3. Power supply connection
Connection between the power supply and the CNC controller should be
made by customers.
When opening or closing the control case door, conform to the
following:
Before opening the door ——  Be sure to set the breaker handle to
“"reset',
Before closing the door -—— Be sure to set the breaker handle to
"Off“.
Use a 4-core vinyl cabtjre cable and be sure to make earthing.
(CGlass 3 level earthing)
Be sure to make exclusive connection to prevent the machine from
being affected by other large equipment.
To connect the CNC system, use a non-fuse breaker confofming to
the specifications and procedure shown in the table below.
215 225
Input power supply AC 3-phase vV + 10%, 50/60 + 1 Hz
. =1 , =1
6000min 10000min
(rpm) {xrpm)
Electric | Continuous 4 .8KVA 5. 4KVA 7.0KVA
capaclty | rating
30-min 5.5KVA 6. OKVA 9.0KVA
rating
Iastantaneous
rating 10KVA 12KVA 16.5KVA
Power supptly Nominal Cable Nominal | Cable
connection CTOSS length CTOSS length
section section
‘0.00Sinchz 787inch or]esso.009inch% 787inch or less
0.0091inch?2 [118linch or less0.012inchZ |1181linch or less
0.012inch? {1969inch or less|0.022inchZ|1969inch or less
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1. TC~215

H _ Red cable: Terminal R
[ 1 1 . .
White cable: Terminal S

Black cable: Terminal T

Green cable: Terminal E

Power—supply connection terminal:
| e J S — 4~core cabtyre cable '

[l

Coil lock (Top/bottom)

Breaker handle
(also used for

the power switch)\\\\\\\
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If the supply voltage is too high at the customer side:

The input power-supply voltage of this machine uses standard VAC.
If your supply voltage ranges are high VAC, change the transformer
comnection terminal as shown in the figure below. In this case,

be sure to replace the following 2 places:

(1) Transformer

(2) Control transformer

= [[ S il et
[ : 1 Z / o
=il 2le
I
v
Jput
1 .
AC200V.
‘ %o @B T
al '[,‘50 %’5 i terminal
1/@0 Control transformer Transformer connection te
b
110

i

?
o|ojololo]o]

<| (R e @)
vt (O O

Transformer Control transformer
connectlon connection terminal
terminal




2. TC-225

P

s

B

AR

7!

Fan

4-core vinyl cabtyre cable

Power—supply connection terminal

Earth terminal '
Connect the cable from the top
of the CNC controller to the
power—supply connection
terminal shown in the figure
at left.

Red cable: R/L 1
White cable: S /L 2
Black cable: T /L 8

-

Green cable:

t|

Breaker handle (also used for
the power switch)

Coin lock (Top/bottom)
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If the supply voltage is too high at the customer side:

The input power-supply voltage of this machine uses standard.

If your supply voltage ranges are high VAC, change the transformer

connection terminal as shown in the figure below.

be sure to replace the folldwing 2 places:

(1) Transformer

(2) 4-pole terminal block

In this case,

terminal

/4;} ?/////,Transformer connection
e Pan) . -

T
N

D B0 e &5,

=

AC200V

'4~p01e terminal block

In case of voltage "A" _ In case of voltage "B"

ki)
A

!
:

v
A
BN
E
o
©
B

™~

sz

<

Alla
o
©

v

:
61
J::%.J::é é::£

i

==} o||[o[TIm=

Transformer connection 4—pole terminal block Transformer connection 4-pole terminal block
terminal : terminal
Please check the right 1list. In case of voltage "A" {In case of voltage "B"
nect your supply voltage 200 220
Connect y pply 8 208 230
220 240
based on your voltage. 346 380
380 415
400 440
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v Maintenance
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1. Routine inspection
Be sure to check the following every two months:
1. The machine level is correctly maintained
2. The power supply and the supply voltage are normal

3. The tank is kept clean.
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2-1.

Lubrication

Lubrication for ball screw and LM guide

Consider the lubrication cycle of approx. one year as a criterion

and supply oil according to necessity. Use the lubricating oil

equivalent to those in the table below and feed oil with a grease

gun'according to the figures shown on pages 50 to 54.

Product name

Maker

ALBANIA GREASE No. 2

SHOWA SHELL SEKIYU K.K.

MOBILUX 2

MOBIL OIL CQ., LTD.

BEACON 2

ESSO 0il Co., Ltd.

MULTINOX GREASE 2

NIPPON OIL CO., LTD.

- 49 -

P




TC-215

X~ and Y—axes

Remove the table front cover and
feed oil by approx. 1-2 gr for the
LM guide and by approx. 5-6 gr for
the ball screw by paying attention
to excessive lubrication.

.-Table front cover

i

X-axis ball screw

/ A\
. X-axis ball screw / o\
I\ {

// JX-—axis_ball
‘ﬂ.—l

screw

@

M~
G
B

AN o mi—
. a /

Y—-axis ball
screw

Y-axis ball screw
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(Z axis)

Z axis LM (linear

motion) bearing

;;/{’,,,,;fz axis ball screw

©

Z axis IM
(linear motion)

bearing

Top view

Lower section of spindle head

- 51 -

Supply 1 to 2g of oil to
each LM guide and 5 to 6g
of 0il to the ball screw.

. Be careful not to cause an

overload.

P




TC-225

X—- and Y-axes

Remove the table front cover and
feed o0il by approx. 1-2 gr for the
IM guide and by approx. 5-6. gr for
the ball screw by paying attention
to excessive lubrication.

X—axis ball screw

/’ ~ X~axis guide

\"'--.
\""-..
b
><_

Y-axis guide

Y-axis ball screw

Y-axis guide
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(Z~axis)

Z-axis linear motion bearing

Z-axis linear motion bearing

Supply oil of approx. 1
to 2g to the linear
motion bearing and of
approx. 5 to 6 g to the
ball screw so that they
will not be overloaded.

—Z-axls ball screw




2-2. Other lubrication
(TC-215 and -225)
Apply EPINOX GREASE or equivalent to the parts below according to

service condition. Apply grease to the rolling coantact surface

of the plate cam rollers (unclamp cam and arm cam).

{ t Rolling contact surface of
(LI unclamp—cam roller

Apply grease to the rolling contact surface of the cam
(spindle head).

Rolling contact surface

of grip shift cam
Spindle head
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OPERATION PROCEDURE

(Installation of tools)

Test

Power supply switch ON

Power ON -

T :
MANU

M.ZRT

I

Registration of tools

| 7 —
TOOL
Mol MENU

Program creation
[T

EDIT 1 « Processing data

i

i 3. Tool pattera

H 4' Cutting tools

i Cutting teols/

; cutting condition
H

5_ Tool assignment

Tap prepared hole drill diasmeter

- cuT 3

COND

‘Through hole cutting dimension

- Tap prepared hole allowance depth
Reamer prepared hole allowance depth
Reamer finishing allowance 1

- Reamer finishing allowance 2

MDI PARAM 1

In this machine is not necessary to set
the (@ processing sequence, (3 tool
pattern and @ cutting tools/cutting

conditions when you programming if use
own data,

Processing sequence

- 56 -

MODI PARAM

Tool pattern/cutting tools/cutting
' condition

cuT
MOl COND




|

Magazine tool registration

]
MDI

Ml
MAGAZ

MDI

[T

PRGRM

Tools mounted in the magazine

Program operation confirm

[J []
'MEM ’

[
DRY 1 SINGL
RUN RUN

N

CYCL
RUN

[

MEM

SINGL
RUN

Program cutting conditions ete. confirm

‘ CYCL
MEM RUN

!

——> HWorkpiece set

!

Processing

l

Workpiece take out

Power switch off Clean

- 57 =
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2, POWER ON AND QFF

2-1. Power On

Before the power supply is switched on, make sure to see:

(1) If no obstacle exist around the machine.

(2) If the door on the CNC control equipment does not open.

(3) If the taper at the edge of main shaft is clean.

(4) If the taper of the tool held on the magazine is clean or
if neither tipping nor abrasion exists.

(5) If the tools are maintained well, or if the ¥ is not
loosened. _ )

(6) If quantity of the cutting oil in the tank is proper.

1. Plug socket in

2, CNC control box

——— POWER —
ON OFF

- 88 —



* The fans in the CNC control box and the main shaft motor rotate.

* The motors of the X, ¥, and Z axes are servo-locked.

o

Do not switch on the power supply again within three seconds
after the power is switched off.

* When the power supply to the operation panel on the CNC countrol
equipment is switched on, check to see if the fan on the rear

panel rotates.
Power Off

When the power supply is switched off, make sure to see:
(1)  If all movable portions at the machine side stop.
(2) I1f program edit, change of various data, and input and output

operation related to external warehouses are completed.
1. Operation panel power supply: OFF

2, CNC control box power supply: OFF
3. Plug socket: OFF

- 59 -



3. CAUTIONS FOR SETTING WORKPIECES

Restrictions of Height and Length of Workpieces, Jigs and Tools

To shorten the non—cutting time, refer to the figure given below
which is concurrently used for rotating the magazine at the time of
ATC and for determining the table position, then check to see if no

interference exists between the tools, workpieces, jigs and others.

: _j] LL
C
I
LL: Maximum length of the
tool set in the magazine
\ 'C: Z axis zero position
length of parameter Z
H H: Maximum height of the
workpieces and jig tools

[ I

(1) When H c-1-0.39,

Unnecessary to try to avoid the interference

(2) When H | C-1-0.39,
Since the interference may exist due to the positions of
workpieces and jig tools, installation position of tools, or

processing procedure, check for the interference, then start

operation.
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4, SETTING AND REMOVAL OF TQOLS

4~1. Setting of Tools

(1)  Select the magazine number by using the P;E] mode and E%EJ
{Block run). -
Set the magazine number opposite to the number in which the tool
is set, and activate the magazine. (The magazine number in which

the tool is set will appear on the top.)

(2)  Place accurately the magazine key to the holder key of the Eool,
set the magazine pin in the holder V-shape channel of tool, then

push them into the gripper. (Fix them correctly.)

‘ 7N
<« A&

Pin

—IJ . 1
///////-Grlpper

1

LH;::::::‘ - <::::]

Pin

V-shape channel
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4-2,

0.28 inch or more

Removal of Tools

Move the pin from the holder V-shape channel, and push the pin

out.

(Note) Restriction of tool holder

Use a tool as shown in the figure below.

Use the tool the condition
of which 4s M x L = 15.6 (lbs-inch)
In addition, use the tool with the following conditions:

MxLE
<

7.8 (lbs.inch)
15.6 (1bs-inch)

sev.. TC-215
<. TC-225

- 62 -
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L.

Center of gravity

in the entire tool
Mass of the entire
tool (Kg)

Distance from the

gauge line to the

center of gravity

in the entire tool



5.

,

Machine power
supply switch

OPERATION PANEL

Program key in
Run activation/stop

- 63 -

(O o O 0
( -
O O -~
{u_h‘______ CRT screen
- v,
@ FONTA @ FWR LM @ WHIT BNEL 7 8 9 _'nsar e
o5 + 1 1T
Jms mim*m o sl
O 3 = = T 1 2 3 cax O
waz| L5 1 &5 | 658 = —-
ootinfomes) 1o f e | ® o
=B W ; ——{——Operation
b el i s ol Rl B panel drawing
v o Feow by
).m SC0wW JVlI.RT &og__r J%% Jg.“u %
A7 s |asee| e —t—
ol b
FASE A v
=
© o
f POWER _ COOLANT MOTOR
QFF F
,,,Coolant
© @ . motor switch
! PROTECT
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5_10

CRT Screen

ex) Program Edit Screen

Program display area
{data display area)

Key in request area

Teéching:déta area

Program display area
This area display the data and program necessary for the

operation of the machine.

Key—-in request area

Excepting manual run mode, the machine is operated in interactive
mode, requesting necessary key-in items. To query from NC, key

in the required data or select the right one among the teaching

data menu and key in item number.
Teaching data area

This area teaches the data in menu among the built—in NC data

that are required by the machine.
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5>-2. Operation panel (

Power supply ON/OFF check lamp _ A - S
Power supply : S o Data entry key :
abnormality display lawp =~ . L - T

Mewory rewrite check lamp

HC reset key

“Data set key

Hode selection key

L™

Screen control key

Tool length set key

Program run key

Working zero
position set key

Axis movement key

Key for
¢hecking defective
assignment of tools

Valid/invalid svitchis\
key for tool broken
detection equipment

Hanual

condition change key ,
: P =i n start/sto

Zero point veturn key r?gr&m key-in Ty P

Spindle control key

Overvun area exit key

Axis movement
speed specification key
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5-2-1. Function of the switch

Power supply

ON OFF
Switch on the power Switch off the power
supply to the machine supply to the machine

{Caution) When the power supply is switched_ON/OFF, the Z axis drops
by approximately 0.02 inch (depending on brake, guides,

ball screw and using state of the machine.)
Run

START HOLD

START Switch to start key-in/memory run, tool assignment at the time

of ‘program edit, program alignment and input/output of

external program.
(The f;st key has the same function. Either key can start

the opétaéion.)
Use this switch take precedence when machining.

HOLD Switch to stop the movement of the X, Y and Z axes, and other
operations when the program selected by the key-in and memory
run is executed. (This switch does not stop rotating the
spindle.)

When this switch is set to on during tool replacement or tap

working, the operation stops after it is finished.

(The |ssior] key has the same function. Either key can stop

the operation.)

Use this switch take precedence when machining.
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Coolant Motor (Special accessory)

Coolant

Off On

Program Protect

ON OFF

Emergency

This switch switches on and off the coolant
motor. The coolant lubrication is switched
on and off by the open and c¢lose instruction
of the coolant valve or by the coolant motor

switch.

ON
Programs can be edited, and various data can

be entered and changed.

OFF

This switch protects programs and data in
memory from being cleared,

* Except when programs and data are to be
changed or added, set the switch to the
impossible side.

* Even if this switch has been set to
possible, the state is set to impossible
immediately after power on. Set this switch
to impossible once and then set it to

possible,

In case of the emergency during the machine
operation (malfunction of the machine caused
by entry error, program creation error, and
others), this switch is used. Upon pressing

this button, the machine stops on the spot.

Method of release Turn the button in the
arrowed direction to release the emergency
stop, and the initial condition of power ON

will be resumed.

(Caution) When the power supply is switched ON/OFF, the Z axis

drop by approximately 0.02 inch (depending on brake,

guide,

ball screw, and using state of the machine.)

- 67 -
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5-2-2., Function of lamp

@® POWER @ PWR ALM @ WRIT ENBL

o Power supply
When the power supply is switched on, the red lamp comes on.

o Power supply abnormality
When the input voltage is + 15% or more of the rated voltage, the power

supply is regarded to be abnormal, then the red lamp comes on. (The

power supply is automatically disconnected.)

Rated voltage — When the voltage is 15% or more of the rated voltage,

alarm (error) is displayed.

o Memory rewrite possible

When the memory switch is set to on, the green lamp comes on.
(Caution) When the power supply is switched ON/OFF, the Z axis drops

by approximately 0.02 inch (depending on brake, guide, ball

screw, and using state of the machine.)
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5-2-2, Function of Keys
Key Function
RESET Key to return the machine to the initial condition.
# After the alarm (error) is displayed, the alarm
display is cleared before the release.
* When this key is pressed after programs are
entered, all entry data are made invalid.
% When this key is pressed in the course of memory
run, the machine, together with the X, Y, and 2
axes, and spindle, stop on the spot. (When this
key is pressed during tapping or tool replacement,
the machine stops after the operation is completed.,)
RELSE | Key to exit from the overrun area or stoke over state,
and to move the Z axis from the ATC area manually.
'Lmu‘ Key to select the manual run mode (spindle revolve,
move, cutting move, step move, ATC)
% f =X Axis move key
Keys to move the X, Y, Z axes toward positive or
+¥ |-y negative direction in the manual run mode.
+Z |-z
LD Key to rapidly move the X, Y and Z axes toward

negative direction in the manual run mode.

MAX
X and Y axes Z axis
Model
TC-215 65.6 ft/min 65.6 ft/min
TC-225 65.6 ft/min 49.2 ft/min

The maximum move speeds of the X, Y, and Z axes for
parameter 2 are provided by 5-step speed change
(10, 25, 50, 75, 100 %).
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Function

Key
an Key to move the X, Y, Z axes toward positive or
' direction in the manual operation mode.
% Up to 22-speed changes from 2.0 to 196.9 inch/min
are provided for the X, Y and Z axes.
When the power is switched on, the X, Y, and Z axes
are set to 2.0 inch/min.
INU Key to move, step by step, the X, Y, and Z axes toward
positive or negative direction in the manual mode.
% 4-step change (0.0001, 0.001, 0.01, and 0.1 inch)
' is provided for one-step distance in the X, Y,
and Z axes.
Key to forward the spindle (clockwise vied from the
Sew motor top) in the manual mode. -
* 2]l-step change from 100 to 6000 min-1 (rpm) is
provided.
* 22-step change from 100 to 6000 min~1 (rpm) is
provided (Only when 10000min-1)
When the power is switched on, the speed is set to 100
min-1 (rpm).
Aémw Key to forward the spindle (counterclockwise vied from
' the motor top) in the manual mode.
% 2]l-step change from 100 to 6000 min-1 (rpm) is
provided.
% 22-step change from 100 to 6000 min-1 (rpm) is
provided (Only when 10000min-1)
When the power is switched on, the speed is set to 100
min-1 (rpm).
sstop Key to stop the spindle.
A Key to change speed (ascend) (rapid move, cutting
move, step move, and spindle rotation).
v Key to change speed (descend) (rapid move, cutting
move, step move, and spindle rotation).
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Key

Function

MZRT

Key.to return the X, Y and 2 axes to the machine zero

position.

* Simultaneous movement is provided: X and Y axes
together, Z axis alone. In the machine zero
coordinate, the X and Y axes are set to 0, and the Z
axis is set to the value of the Z axis zero position
for parameter 2. This key is valid in the manual un
mode.

W.ZRT

Key to return the table to any working zero position set

{both X and Y axes). However, the Z axis is returned

(the Z axis rises).

% This key is valid in the manual run mode.

% This key operation assumes that the working zero
position is set in the key entry run mode or that the
memory run is performed in the key input run mode.

ATC

Key to replace the magazine tool in the manual mode.
Pressing the key four times completes the tool
replacement. . '

Keys to key in data (values).

Key to key in data of input request area.

CAN

Key to cancel data of input request area {valid for data
prior to pressing the key.)

ENTER

RiSAT

Key to add data to stored data.

key to delete data from store programs.
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Key

Function

Key to indicate distance from the machine zero position
and form the working zero position for each axis, and

information on tools set in the magazine.

ALARM

Key to confirm all the displays in the event of error
(alarm). (Displays only one major error in other’
screens. )

Key to display and set programs in program edit, memory
run, and key in run.

Key to key in data necessary for machine run.

TOOL
MENU

Key to key in the data of 60 tools (type, length,
diameter, overall length, life, etc. of drill, tap,

etc.).
Data can be entered in the key in run mode. In other

modes, only data can be displayed.

MAGAZ

Key to assign in tool No. of 60 tools stored to each
magazine No. Data can be set in the key entry run

mode.
In other modes, current state of the magazine tools can

be displayed.

Key to check the cutting condition of I/0 at the time of
fatlure or repair.

Key to set the cutting condition of tools {feedrate and

feed amount).

* Sets the tool pattern and the combination of the
tools necessary for working.

* BSets the cutting tools, cutting conditions, and
working conditions for 10 types of materials (feed
rate and feed amount for each tool).

* Sets hole size before cutting for tapping.

Data can be set in the key in run mode. In other mode,

data can only be displayed.
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Key Function
S Key to set the various types of move rates and spindie
conp rotation speed.
* Rapid feed rate: 5-step change of 10, 25, 50, 75, 100%
# Cutting move rate: 22-step change of 2.0, 2.5, 3.1,
3.7, 4.5, 5.5, 6.7, 8.1, 9.6, 11.4, 13.4, 15.7, 19.7,
24.6, 27.6, 31.5, 39.4, 49.2, 62,0, 78.7, 124, 96.9,
1nch/min
* Spindle r.p.m.
6000 min-1 (rpm) specification (Standard): 2l-step
change of 100, 125, 155, 190, 230, 280, 340, 410,
490, 580, 800, 1000, 1250, 14000, 1600, 2000, 2500,
3150, 4000, 6000 . _
10000min—-1 (rpm) specification (special): 22-step
change (adding 10000 to the standard)
1 Key to turn off the CRT,
CLEAR
o Key to back setting item.
cuRsOR .

Key to advance setting item.

N

PAGE

Key to back setting item (for 1 screen).

PAGE

Key to advance setting item (for 1 screen).

Fo

Key to be used at the time of changing input item when
menu screen is changed or when the worklng data is
completely entered.
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Key

Function

Key In Run

Key to perform the key—in run (keying in necessary data,
or piling blocks). This key is used to key in or change

data of parameter, tool menu, cutting tool conditions
and tool length set.

100 Key to key in the tool menu automatically by calculating
GFSET the tool length when the tool is mounted in the spindle
in the key in run mode.
JMmL- Key to execute memory run by calling stored program.
Here Key to executed called program consecutively from start
RUH to end. e
™ Key to executed called program individually for each
RUN single action.
T oar Key to execute memory run with rapid feedrate and ATC,
FUN and check the program in a short time with rapid

feedrate of table movement. By setting dry run offset
amount in parameter 2, the Z axis only can be set off.

Key to edit programs and to provide communication with
external equipment.
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Key Function

7E00 Key to change the current X and Y axes position to zero

o working position in the program edit mode and insert it
into program automatically, when the working zero
position of edited program to machine zero position is
unknown.

oo Key to check the cause for no assignment of tool

CHECK specified in program edit. Further press the [ALARM]
key, and check causes for all of trouble.

TrooL 'Key to set whether function of the tool broken detector

e is valid or invalid. The initial mode can be set in

parameter (whether the tool broken detection function is
valid or invalid when the power supply is switched on).

Key to start the key-in and memory run, to assign tools
in program edit, and save/load external program.

(The start switch as the same function. Either of the
start key or the start switch can start operation.)

Key to stop moving the X, Y, and Z axes during the

operation of program selected in the key-in and memory

Tumne.

* This key is invalid during tool replacement or
tapping.

(The Stop switch has the same function. Either of the

hold key or the stop key can stop operation.) '
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6.

MANUAL RUN

When the power supply is switched on, the screen shown below is

displayed. (At the time of parameter initial mode selection)
Picture 6-1

SPINDLE S

Manual run mode display

By HAHY mode,

The axes can be returned to zero position by pressing the MMT‘
key and key.

The speed, step width and rotating speed can be set in the above
4

screen, and the RAPD o6 1, and sie | keys can be pressed.
Data in the rapid movement or in the cutting movement is moved only
when the |awe| or | 6| key is being pressed.

In addition, sew | 'scow|  and ssT10P keys are available.

By pressing the | #¢|, the tools can be replaced in the single
action.

- 76 -



6'—1-

6"21

Zero Position Return

Return X, Y, and Z axee to the machine zero position

and the spindle to the orientation position. In this stage, the

coordinate value are as follows: both X and Y are positioned at O,

and the Z axis is set to the value of the % axis zero position

dimension of parameter 2 o f_ _ _

* After sw1tch1ng ON the power supply, be sure to execute the
zero position return. ' DRI L ' '

For the X and Y axes, move the table to the center of the

machine, for the Z axrs,_move the splndle t1p face approx1mate1y

11.81 inch higher than the table top.: Press the'e hzm'j:.key}e

in the manual run mode. ff;_’

The Z axis ascends to return to zero p051t10n and the LED
comes on. Then, the X and Y axes return to zero p031t10n.
After completion of zero p031t10n return of the three axes,

the LED goes off.

The positions of the three axes are checked by the | s | key.

o,

* After zero position movement, the axis cannot be moved out
of the parameter stroke,
Refer to 7-2-2, parameter (system) stroke.)

When the axis are requested to move out the stroke, move them

while the [ease| key in being pressed.

Working Zero Position Returb (W.Z.RT)

The axes return to working zero position of the program set by

the MMI or to working zero position of the program
executed by the MEM | (the position of the program which

was executed immediatelyrbefore the selection of manual mode) .

;

The axes return to working zero position. The Z axis returns to
machine zero position, then the X and Y axes. return to working
zero position of the program which was executed immediately

before the selection of manual ﬁode.

I
The three axes are checked by the | rs | key.
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Rapid Feed

The X, Y, and Z axes are move at a high speed.

The axes can be moved while the key is being pressed.

The cursor is set in RAPID FEEDRATE on the CRT display (manual run

mode display).

The speed is increased or decrease by the | A |or| v |keys.

The rapid feedrate is sélected from among the five-~step change of 10%,

25%, 50%, 75% and 100% set by parameter 2.

* The above opération is omitted when the initial value (display)

is selected.

]
ex) The axes are moved at a high speed by the RAPID

key. The

cursor is set in the RAPID FEEDRATE. . The cursor is set at step

of 75% by the| a {key. (The maximum feedrate of parameter 2 is

set to 65.6 ft/min.)

+X ||~

The X axis moves toward positive or negative direction at

49.2 ft/min while this key is being pressed.

+Y -Y

The Y axis moves toward positive or negative direction at

49,2 ft/min while this key is being pressed.

+Z ~Z

v

The Z axis moves toward positive or negative direction at

49,2 ft/min while this key is being pressed.
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Jog Feedrate (JOG)

The X, Y, and Z axes are moved at the jog feedrate.

moved while the axis movement key is being pressed.

The cursor 1is set in JOG FEEDRATE in the MARU . mode.

The jog feedrate is increased or decrease by the | & [and| ¥

The axes are

keys.

The feedrate is selected among from 22 steps from 1.97 to 196.8 iin.

inch/min.

* When the axes are set to the initial value (display), the

above operation is omitted.

ex) The axes are moved by |46 | key.

Cursors| A [and | v |are set to the jog feed rate. Set

feedrate to 196.8 inch)min by the

+X =X

The X axis moves toward positive

196.8 inch/min while this key is

’+Y '—Y

The Y axis moves toward positive

196.8 inch/min while this key is

+Z -Z

The Z axis moves toward positive

196.8 inch/min while this key is
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Step Length

The X, Y, and Z axes are moved step by step. Each axis moves one

step at every pressing of this key. One step length is selected

from among the four steps.

The cursor is set in STEP LENGTH in the manual mode by using

kL) and cézm keys.

Step length is increased or decreased by the | A jor| v jkey.

The length is selected from among four steps of 0.0001, 0.001,
0.01 and 0.1 inch.

%# When the axes are set to the initial value (display), the

above operation is omitted.

ex) The |sw key moves the axes by step.

The agﬁ and wgﬁ are set to 0.linch/step by | & |key.

The X axis moves by 0.linch/step toward positive or negative

direction by every pressing of the ¥ or [7* | key.

The Y axis moves by 0.linch/step toward positive or negative

¥ lor |7Y | key.

direction by every pressing of the

The Y axis moves by 0.linch/step toward positive or negative

direction by every pressing of the ¥ lor |7V | key.
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6-6 Spindle Revolve <- p

The spindle is revolved. _ '

The revolving direction is specified as follows: clockwise
direction is forward revolution, and counterclockwise direction is
backward revolution.

[1
The key stops the revolution.

The manual run mode and the cursor are set to SPINDLE SPEED.

The speed is increased or decreased by the| a |or| v |key. The

speed is selected from among 21 steps of 100 to 6000 min—1 (rpm).

¥ When set to the initial value (screen display), the above

operation is omitted.

ex) The cursor is set in SPINDLE SPEED,

The spindle is set to 6000 min™1 (rpm) by the | a | key.

The spindle forwards at 6000 min~} (rpm) by the [sw| key,

and the spindle reverses at 6000 min~1 (rpm) by the scow

key.

The spindle stbps by the {sswp| key.
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6~7. Tool Replacement Single Action

The magazine tools are replaced manually.

me | 1, Z axis zero position return

Spindle orientation

m¢ | 2, Positioning of the Z axis to the ATC zero position

mc | 3, ATC Turning {Magazine dividing) (Z axis ascent)
Movement to the next magazine

Turns as follows:

Current Next
- 1 ~—— 2
3 e———— 4

mc| 4. Positioning of Z axis (Z axis descent)

The operation is completed by pressing the key four times.

% Press the | ac | key while preSSLHg the |reser key at the ATC Zero

position of the Z axis (under the above condltlon 2), and the ATC

magazine indexes the p031t10ns one by one clockwise.
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7. MDI

In the key| wo [run mode, one block run or block piling run can be

performed.

The key-in items necessary for block run is displayed by the
T :

FRGRM key.

In addition, PARAM , T s fmacaz|’ and o

conditions can be changed.

(When other modes are selected, only these modes can only be

displayed.)

The machine control state can be checked by the input and output

display.

7-1. Block Run

Nl mode, PRORM

Disregard to MEMORY
PROTECT block run.

N

By only the above items {one block only) or by combination of the

above items (piling of blocks), a sequence of the flow is

completed, and the block run is performed.

The operation flows from the top to the bottom.
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Item

Description

Coordinate system
setting

The X and Y axes are returned to the zero
position of the current machine position. The
working coordinate system of the Z axis is set to
the value offset from the machine coordinate
position of 400.000 by the tool length (displayed
by the key).

External signal

The signal is output to operate other equipment.

* When an operation cannot be performed in the
machine, when the index rotation is performed,
two-digit signal is output so that the
external equipment can be operated as order-
ed.6.

* Pwo-digit signal setting
The following digits cannot be used because
they have been used for the internal signals:
00, 01, 04, 05, 08, 09, 30, and 90 to 99.
(For details, refer to 7-6, ILnput/Output

Display.)
Tools Sets the magazine number where the necessary tool
is mounted.

* Random approach

(Refer to Section II. Outline 2. Features and

Configuration of the Machine.)

Coolant Sets the open and close of the coolant valve.
(0: OFF 1: OW)

Before the instruction, set the coolant wmotor

switch on the operation panel to ON.

* The machine is lubricated after the block run
is carried out. To stop the lubrication, set
the the valve to OFF.

Spindle Stops rotating the spindle.

Rotation speed

The speed can be selected as follows:

TC-215 6 to 6000 min~} (rpm)

Special specification 10 to 10000
min—t (rpm)

TC-225 6 to 6000 min~1 (rpm)

%* The spindle is continuously rotated after the
block run is carried out. To stop the
rotation, set the rotation speed to 0.

(0: stop 1: Clockwise rotation
2: Counterclockwise rotation)
Once the rotation speed is set, the set value
does not change after the operation ends.
Set the speed as requested.
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Item

Description

Axis movement

X HEEREHE
Y HERREE
7 BEBERE

Moves the X, Y, and Z axes to the free position,

machine zero position, and working zero position.
Sets the free working coordinate wvalue.

Both X and Y axes can move together, and the Z
axis can move alone.

Feed

Each axis can be fed as follows:

(0: Positioning 1: Cutting 2: Tap)

0: Positioning Maximum feedrate of X, Y, and
Rapid movement Z of parameter 1 is made
_ valid.

1: Cutting The feedrate is determined
Jog movement according to the feedrate of

the spindle.

2: Tap Tapping The speed is determined by
the spindle rpm setting.

Feedrate

The jog feedrate is set.
The feedrate can be set freely from 0.2 to 196.9

inch/min.

Modal state

Even after the operation ends, neither the spindle rotation nor the

lubrication stops.

In addition, since the display of the speed and the feedrate is not

cleared, move the cursor for stop.
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Examples of block run

(1) Sets the new coordinate system.
u I

In the wi | mode and |racm| .

Set the £+ | to the [COORDINATE].
CURSOR

Set as follows: (1:0N) [ewter|
Then T

Check by the
[J

(PROGRAM 2111)
es | key. A

" RESIOUAL. MOVEMENT
@. @020 -

MACHINE POS
. 0000

UAL' MOVEMEN
e;éeqé.

¥ o 000

z e 0000 -

X.. .0-:30_ ]
Y. 0. 0000
1z, 15,7480

ING:PosiV}_ MAGAziNE “’
o ' . TOoOL NO.5@ _
DRILL

| WORK
‘% 0. 0000 N
0. go@@ . . TOOL
o. 0480 LENGTH . 6. 7000

S | 0000:00:00.
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(2) Outputs external signals.

Signal 25
[T

In the

) and

Set the

Set signal 25,

The signal is sent to the output terminal, given in binary

4 | and
CURSOR

PRGRM

CURSOR

srant.|

decimal tﬁo_digipsf:'-j

to the external signal.

CODE

=  }2 _._

s

BINARY DECIMAL

@e8) 2Prh) (212 | [(F-8) [ (=4 |2 =0) | (2"

32_0 £n

o

TERMINAL

M28 - M24 | M22 -

M21

Mlg

M4

M12

MI11

OUTPUT SIGNAL

The control box outputs signals as shown in the above figure.
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P

(3) Selects the tools.

Set the dg& and dg& to the tool.

Select the chamfering tool mounted in magazine No. 3.

Set '3', push the |ewmer| and

Before the operation: Magazine tool No. 1 is attached to spindle.

MAGAZ

0. 000@x90. 000
@ 2677 . . 99
. 90. ©0OX0. 5299

/

The current magazine tool selects No.l.

After the operation: Magazine tool No. 3 is attached the spindle.
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(4) Opens the coolant valve.

In the | mx and |PRERM|

Set the o and Y . in the coolant.

Set [1] to ON,

Set::hg_cqolgnt_motqr_on_the,operation:panel to OHN,
; $, _f+;9 To close the coolant valve, set the

o agoa “and in the coolant,

-"ni}sgt {0]5t6 OFF,-thén activate.

”* 'Switqhibffithé_cdolént motor switch on the

{5) Rotate;ﬁhe_spindléfaﬁ_400 minfl_(rpm);in the clockwise direction.

In the | mx and [eeru{ .

Set the and in the spindle.

Set {1) (l:rotation), then set the rotation speed to [4000]

4000min-1 (xpm), and activate.

—> To stop rotating the spindle, set the

wg& and aé;z to the spindle.

“8et [0] (O:stop), then activate.
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(6) Move the X 5.9inch in the same direction from working coordinate

value (X: 0.000, Y: 0.000, Z: 150.000).

Set the @g& and wg& in the axis movement.

Set [0} (O:position specification).
Set the cursor in the X axis, then set [-5, 9].

Then, set .the feeding method.

Set |9 (G:positioning), |mm] and

- 90 -



(7) Cutting rate (#0.1535 drilling)

The Z axis cutter moves to position 130 at a rotating speed of

2,000 min-1 (rpm) and a feed rate of 7.8740 inch/min.

The coordinate values of the cutting position indicated on

the position display are (X:0.000, Y:0.000, Z:5.9000), and

the drill mounted 1n the spindle is toel No. 52.

[T -
Set the | mf | and [emeru| keys to the

spindle by pushing the CJ&J key in

the agﬁ

Push the [1] key (1: Clockwise

mode.

Rotation), then push the key

after setting the number of revolu-

tions to 2,000.

Adjust the ué%n key according to

the axis movement and push the [0]

key (0: Position Setting).

. o ,
Adjust the conon key according to

the axis movement and key-in [5.1000].

Push the [1] key (1: Cutfing), then
—

key after setting the

push the ﬁn;

cutting speed to [7.8740],
* After completion of the cutting
operation, reset the machine by

shifting the axes.

- 91 -

Tool List Data

Tool No.

Tool Name

Point angle

Smaller diameter

Length of smaller diameter
section

Center aungle

Length of invalid section
Nominal outside diameter
Pitch (threads per inch)
Length of cut

Spiral direction

Tool length

Life

52
Drill

118.

p\

0.1535

0.75

*

5.5
9000




/ (8) Tapping (M5 nominal outside diameter and 0.8 pitch)

Tapping at Z axis position 5.1000 at a rotating speed of 2,000 min~1 (rpm) .

Set

speed by pushing the-

the

The coordinate values of the tapping position indicated on

the position display are (X:0.000, Y:0.000, 2:5.9000), and

the P tap mounted in the spindle is tool No. 55.

the

CURSOR

T | key to the rotatlng :

O

oY

MOl

CURSOR

mmm

mode, adjust‘the_”c{i

Set

Turn), and key-in [2009];

the

movement, and pushfthe'n

(0: Position Settiﬁg)'

the
[5.

Set the feed mode by pushlng the

the

to the spindle position.
p T T

key (lﬁ'Clockwisé ff

L
CURSOR

\

CURSOR
10007}.

according to the axis =

© | key

to the Z ax1s, and key in V f§ﬁ
. B 1 Nomlnal out51de dlameter

o TTQQl List Data

key in ;:f. 

f Adjpét:_'”

Then set o

2

key (2: Tapping), and then push the

* The tool is synchro-fed according

to the pitch of the tap mounted in

the spindie.

Upon completion of the tapping,

the machine is automatically

reset to the tapping coordinate
position (X:0.000, Y:0.000,
Z:5.,9000).
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Tooi No.
:"_Tool_ﬁame o

.P.Oint_ aﬁg}_e._. - 5
Hjsmaiief_diameté%t
'_Lengih of sﬁéiiét
.dlameter sectlon
B ,Center angle

.Length of 1nva11d section

Pitch (threads per inch)
Length of cut

Spiral direction

Tool length

Life

35
P tap

%

B3

*

UNF10
32
0.9
Right
5.5
9000




7-2.

Parameter
When this machine is delivered to you, the data necessary for the
operation is set divided into the following five items. The data

is very important, file them with care.

Set to ] ! mode and PARAM .

\ggch

* When the machine is delivered to you, the
test result table and parameter table aréjf

provided.

When menu numbers 1 to 5 are set, the details are displayed.
The displayed data can be altered according to the necessity.
Set MDA mode, parameter, and memory rewrite switch to on.

Set the menu number of the data to be altered, and position the

cursor by using the and cugon keys.
Set the necessary data. The data is divided into items to be

altered by the eseT key and items to be altered by turaning off

the power supply (the power supply can be turned off on the

operation panel). When an item is set, the message is displayed.

(The screen is returned to the menu screen by the | Fo | key.

After the data is altered, set the memory rewrite switch to off.
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Parameter TC-215
List of initialization values

l. Parameter (Switch)

[TEH

SET VALUE

HODE SELECT (0:HAKUAL 1:HEMORY).
HANUAL FEED (O:RAPID 1:J0G  2:STEP)
TOOL BROKEN INTL MODE (0:VLD  1:INVLD)
RESTART (0:STOP  1:RESTART)

OPERATION TIME

TOOL LERGTH OFFSET VALUE

LEHGTHl AFTER THROUGH CUT

STOP POSITION FORWARD WORK

TAP PRIMARY HOLE DEPTH

REAMER PRIMARY HOLE DEPTH

REAMER FINISH ALLOV 1

REAMER FIHISH ALLOV 2

MAXIHUM TIME OF EXT SIGHAL

DRY RUN OFFSET VALUE

DRELL (CHF)

DWELL (CBO)

REMR RETH SPD  (0:RAPID  1:CUTHG)
SOFTWARE STROKE LIMIT X

SOFTWARE STROKE LIMIT Y

SOFTWARE STROKE LIMIT Z

(3: INDV JOB

MACHINING ORDER (1:INDV JOB-1PC 2:INDV TOOL-1PC)

4:INDV TOOL )

0

(0.1000)
(0.1000)
(6.000)

(1.000) -

. (~11.8110){
. (~8.6614)

| I .
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2, Parameter (System)

SET VALUE
BACKLASH VALUE X 0
BACKLASH VALUE Y 0
BACKLASH VALUE Z 0
STROKE X AXTS 300. (11.8110)
STROKE Y AXIS . 220, ( 8.6614)
STROKE 7 AXIS 200. ( 7.8740)
Z ORIGIN POSITION 400, (15.7480)
IN-POSITION WIDTH X 15
IN-POSITION WIDTH Y 15
IN-POSITION WIDTH Z 15
GRID SHIFT VALUE X :
GRID SHIFT VALUE Y
GRID SHIFT VALUE Z , _
GRID SHIFT VALUE SPINDLE 0
MAXIMUM DEVIATION X 20000
MAXIMUM DEVIATION Y . 20000
MAXTMUM DEVIATION 2 20000
MAXIMUM DEVIATION SPINDLE
XY TIME CONSTANT 100
Z TIME CONSTANT ' © 150
SPINDLE TIME CONSTANT 200 :
XY MAXIMUM SPEED 4. 20000 (787.4)
7Z MAXIMUM SPEED 20000 (787.4)
SPINDLE SPEED (0:4000 1:6000 2:10000)
| X ORIGIN OFFSET VALUE 0
'Y ORIGIN OFFSET VALUE : L0
Z ORIGIN OFFSET VALUE . 0
DATA CLEAR

o,

* The Z axis zero point dimension is different in the high column

(special specification).

% The values of glid shift of the X, Y and Z axes depend on machine

models.

# The position deviation limit value of the spindle depends on the

rotation speed of the spindle.

Rotation speed of the

e 600010000
Position deviation limit

value of the spindle 36000,60000
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Parameter TC-225

List of initialization values

1. Parameter (Switch)

ITEH

SET VALUE

HODE SELECT (0:MANUAL 1:HEMORY)
HANUAL FEED (0:RAPID  1:J0G 2:
TOOL, BROKEH INTL MODE (0:VLD- 1:
RESTART (0:STOP  1:RESTART)
OPERATION TIHE '
TOOL LENGTH OFFSET VALUE
LENGTI AFTER THROUGH CUT
STOP POSITION FORVARD WORK
“TAP PRINARY HOLE DEPTI
REAMER PRIMARY HOLE DEPTH
REAMER FIHISH ALLOW 1
REAMER FINISH ALLOW 2
HAXINUM TIME OF EXT SIGHAL
DRY RUN OFFSET VALUE

DVELL (CIIF)

DVELL (CBO)

REHMR RETH SPD (0O:RAPID
SOFTYARE, STROKE LIMIT . X
SOFTVARE STROKE LIMIT Y
"SOFTVARE STROKE LIMIT Z

1:CUTHG)

(3:1HDV JOB

STEP)
THVLD)

COO0OC OO R ANNOSOO—~ OO

=420, (V8.535¢)
~300. (~//,8110)
o

HACHINING ORDER (1:IMDV JOB-1PC 2:INDV TOOL-1PC) 2
4: THDV TOOL

)
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2. Parameter (System)

TTEH ' SET VALUE

BACKLASH VALUE X 0
BACKLASI VALUE Y 0
BACKLASH VALUE Z o
STROKE X AXIS g 16.5354 (420)
STROKE Y AXIS , _ _ 11.8110(300)
STROKE Z AXIS © 9.8425(250) .
Z ORIGIN POSITION : 17.7165(450)
IN-POSITION ¥IDTH X o 15
IN-POSITION WIDTI ¥ 15
IN-POSITION VIDTH Z o 15
GRID SHIFT VALUE X '
GRID SHIFT VALUE Y
GRID SHIFT VALUE Z
GRID SHIFT VALUE SPINDLE N
MAXTMUM DEVIATION X ' C 20000
HAXIHUM DEVIATION Y 20000
HAXIMUM DEVIATION Z : 1o 20000
HAXTHUH DEVIATION SPINDLE B
XY TIME COMSTANT 150 .
Z TIME CONSTANT = . .. 150
SPINDLE TIME COMSTANT - | 200

| XY HAXTHUM SPEED . . 787.4(20000)
Z HAXIMUM SPEED : . . 590.6(15000)
SPINDLE SPEED (0:4000 1:6000 2:10000) , e
X ORIGIN OFFSET VALUE R
Y ORIGIN OFFSET VALUE o 0
Z ORIGIN OFFSET VALUE 0
DATA CLEAR

* The values of the grid shift value of the X, Y, and 2 axes depend

on machine models.
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3. Parameter (Pitch Error Offset)

* Values depend on machine models.

Item Setting value -
Pitch error 1 BxX 0 @ BY 0 . BZ 0
Pitch error 2 Bx 0 &y 0 BZ (
Pitch error 3 “EBX 0 HY 0 H7Z 0
Pitch error 4 BX 0 -8By 0 - ®EZ 0
Pitch error 5 BX 0 ®EY 0 BZ 0
Pitch error 6 BYX ( - BY (0 Bz (
Pitch error 7 HBX 0.  BY 0 _®Z 0
Pitch error 8 BX 0 -®AY 0 - BRZ 0
Pitch error 9 Sl @ax 0 o EyY 0 BZ 0
Pitch error 10 oo BX 0 Y0 Bz 0
Pitch error 11 oo BX 0 ®EY 00 BRZ o
Pitch error 12 o X 0 o RY 0 HBZ 0
Pitch error 13 ol @X o0 CRY 0. ®BZ 0
Pitch error 14 o X 0 RY 0 - RZ 0
Pitch error 15 BX 0 BY BZ 0
Parameter (RS-232C)

Item Setting value
Baud rate 4
(0: 300 1: 600 2: 1200 3: 2400 4: 4800)
Parity 0
(0: Without 1: 0dd number 2: Even number) '
Stop bit (0: Bit 1: 2 Bit) e
Connect 3
(0: PTP/PTR 1: Computer 2: Printer 3: Valve) 0

How many lines in a page

Parameter 5 (Schedule program)

Item

Setting value

No.
No.
No.
No.
No.
No.
No.
No.

QO I O L WMo
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7-2-1, Parameter (Switch)

When the menu No. [1] is set, the following items are displayed.

MENU ‘DISPLA

For the screens after
the next page, refer
to the parameter list
for individual machine
and initialization

values.

Item

Contents

Mode selection
(0: Manual 1: Memory)

Specifies the manual run or memory run mode
when the power is switched on.

Tool broken INTL mode
(0: Valid 1: Invalid)

Specifies whether the tool broken detector

(special accessory) is valid or invalid in
the memory run mode when the power is
switched on.

Restart
(0: Stop 1: Restart)

Specifies whether the operation stops or
continues in the memory run when the program
work is finished.

The restart is usually unnecessary in the
memory run. However, it is necessary to
restart and to operate the machine for a
certain time when the running-~in is
performed.

Operation time

Totalizes the time taken in the memory run
and displays the time.

The time is indicated for the automatic
operation time in the position display.

The initialization (start time) can be
changed, and the setting time has effect on
the automatic run time for the position
display.

Maximum totalized time: 9999 hours 59
minutes 59 seconds
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Item

Contents -

Tool length
offset value

If tool length ]
cannot be measured Gauge 11“e| | ]

in advance, the /
tool length can be
measured and stored -5
in the tool menu by =4
feeding the Z axis &
as shown in the o
right—hand figure. S
Set height A of the
height presetter or K High presetter
block ?sed in thlsFeed the (or block)
operation. 7 axis. 4:5 )
2
A '

Length after
through cut

Maximum setting value 99.9999 inch

This sets feed amount after through cut.
Maximum setting value 0.9999inch

Length after
through cut
Maximum setting Shoulder
value 0.9999inch

—dn

Stop position
forward work

This sets the distance (air cut) from the changeover
position from rapid feed rate to jog feedrate.

Rapid
d
spee 2 Tip end
Stop position
forward work
Cutting 3

|
.

If thickness fluctuates heavily due to skin, adjust
the position accordingly. -

The position before the cutting work is determine by
the stop position forward work. If the stop position
forward work is larger than the return position, the
position is determined by the return position.
Maximum setting value 0.999 inch

P 2 S
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Ltem

Contents

Tap primary hole

depth

Sets tap primary hole depth as the difference between

primary hole depth and tap depth.
When the primary depth is less than or equal to the

depth in the blind hold processing, the parameter is
used.

Tap primary hole depth

*

e

(Primary depth) - (Tap depth) / Pitch
A/Pitch :

Same as seat mounted tap.

Nominal
diameter
|
Tap
depth Primary depth
///, A
Primary hole

If the primary depth is less than or equal to the
depth in the process data, the process is performed
with the condition of prepared hole depth = (depth)
+ (tap prepared hole additional depth) X (Pitch).

Maximum setting value: 99.999 threads
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Item

Contents

Reamer primary
hole depth

Sets the rate of difference between primary hole and
reamer depth to the diameter of the hole in percentage.
When the primary depth is less than or equal to the
depth in the blind hole processing, the parameter is
used.

Reamer primary hole depth = (Primary hole depth) -
(Reamer depth)/Reamer diameter = B/Reamer diameter

* Same as seat mounted reamer.

Reamer
diameter
i
Reamer
| depth Primary
) ‘jdepth
5"
~ 4
v
Primary
hole

M

When the primary depth is less than or equal to
the depth in the processing data, the work is
performed with the condition of primary hole
depth = (Depth) + (Reamer primary depth) x (Hole
diameter).

Maximum setting value: 99.999

Reamer finis
allow 1

Sets the finish allow 1 or 2 in response to the reamer

working.
Set A + A,
Reamer diameter Reamer diameter
Primary hole le-— A—tPrimary holefs—m 4 ~—l
A diameter A B ‘diameter § B
|
i
First finish Second finish

Maximum setting value: 0.9999 inch

Reamer finish
allow 2

Sets the finish allow 2 in response to the second
reamer working.

Set B + B shown in the above figure.

Maximum setting value: 00,9999 inch
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Item

Contents

- Maximum time

EXT signal

Sets an allowable response time of external signal
from the time when the external signal is output to
the time when the instruction indicating that the

external operation is finished is received.
Maximum setting value: 9999 sec.

Dry run offset
value

Sets the offset value of the Z axis at the time of
the test run (dry run) before the memory run.

Maximum setting value: 99.9999 inch

Dwell (Chamfer)

Stops temporarily the Z axis to increase the accuracy
after the completion of. the chamfering.
Effective when the following tools are assigned:
drill, drill tap, drill reamer, and countering

boring drill for chamfering.

Setting value 0 to 99 Units of 0.1 sec.

Duell
(Counter boring)

Stops temporarily the Z axis to increase the accuracy
after the completion of spotfacing.

Setting value 0 to 99 Units of 0.1 sec.

Reamer return speed
(0: Rapid feed
1: Cutting feed)

Specifies whether the return speed is set in the
cutting feed or in the rapid speed.

Stroke limit X axis
Stroke limit Y axis
Stroke limit Z axis

Sets the movable range of the X and Y axis

by the machine coordinate value, and sets

the movable range of the Z axis from the top of the
table to the lowest position of the tool end.

Maximum setting value XY -99.9999 inch
Maximum setting value Z 99,9999 inch

Machining order

(1: Indv job-lpc "2: Indv tool-lpc)
(3: Indv job 4: Indv tool )
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7-2-2. Parameter 2 (System)

When menu number [2]} is set, the following items are displayed.

o] Care must be taken to change the items, because the change has

effects on the machine.

For the screeus after the
next page, refer to the
parameter list for
individual machine and

initialization values,

Item Contents
Backlash offset wvalue The backlash offset value must be
of the X axis periodically measured according to the
Backlash offset value machine using state. In addition, the
of the Y axis number of the pulses for each of X, Y, and Z
Backlash offset value axes.
of the Z axis Offset pulse = Offset value (measured
‘ value u) -: 1.22
Convert the compensation value into pulse
number by using the above formula.
Maximum setting value: 255 pulses
Stroke of the X axis The stroke limits of the X, ¥, and Z axes
Stroke of the Y axis have been set. The stroke limits from the
Stroke of the Z axis axes are set.

X Y pa
215 11.8 8.7 7.8
225 16.5 11.8 9.8
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Item

Contents

Z origin position

The distance from
the table top to Gauge line ' l

the spindle end
gauge line 1is set
as the Z axis zero

position dimension. . >

#The table top does S s
not include the : o o
subtable (Special Z axis zero.
accessory), .. pesition L

R ‘dimension f - .

In-position width of

the X axis

In-position width of

the Y axis

In-position width of

the Z axis

Sets the allowable range of reaching position

of the instruction value for each of the X,

Y, and Z axes.
When the value is set to 0, it takes time
for each axis to reach to position (.
Therefore, it is necessary to set the
valuewithin the allowable range.
When the machine is delivered, the pulse is set
to 15. The allowable range is specified as 15
pulses = (0,00072 inch in both positive and
negative directions against the instruction
value. o
* In the cutting mode, the in-position check is

not performed,

Maximum setting value: 255 pulses

Grid shift value
the X axis

Grid shift value
the Y axis

Grid shift value
the Z axis

Grid shift value
the spindle

of

of

of

of

Sets the shift value of the motor zero
position for each of the X, Y, and Z axes
and spindle.
In the zero position return, the zero
position signal is detected, and the axes
are moved to positive or negative direction
for the grid shift value, so that the
position is specified as the zero position.
Maximum setting value: ¥ 9999 pulses

Maximum Deviation X
Maxdimum Deviation Y
Maximum Deviation Z

Maximum Deviation

Spindle

Sets the allowable deviation between the set
value for each axis of X, Y, and Z and
spindle and the actual machine position.
Maximum setting value: 65535 pulses
(Only the spindle 99999 pulses)
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Item

Contents

X, Y and Z time

constant, and
spindle time
constant

The time constant of acceration or
deceleration at the time of activation or
stopping of the X, Y, and Z and spindle.

Set the time of reaching to the desired speed.
Minimum setting value

XY axes | Z axis Spindle
215 100 150 200
225 | . 150 150 . .. 200

"Maximum_setting:value: 999 mec

XY Maximum speed
Z Maximum speed

Sets the maximum movement speed of the X, Y
and Z axes. : - S T

. Maximum setting value = =

T | XY aes | 2 axis
| 215 | 65.6 | 65.6
w2250 65,6 49,2 ft/min

Rotating speed of
the spindle

Sets the max imum fotating spéed_of the -
spindle from among the following specifications:

l:6000min—1(rpm) ~ Standard specificétion‘
2:10000min-1(rpm) - Special specification

X ORIGIN OFFSET VALUE
'Y ORIGIN OFFSET VALUE
Z ORIGIN OFFSET VALUE

Sets the delay amount in detecting motor
zero position signal in return to the zero

position operation.

This value is set to eliminate the delay
amount in detecting motor zero position
signal caused by the difference of the position

generated when the dog kicks off the zero
position limit.

Maximum setting value 9999 pulses

Data clear

This is set when memory data is deleted.

(Refer to 7-5-5. Batch Deletion in Key—in Run
Mode, Cutting Tool Condition.)
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7-2-

3, Parameter 3 (Pitch Error Offset)

When the menu number is set to [3], the following items are displayed.

Since the parameter has effects on the accuracy, great care must be

o
taken to alter the parameter.
For the screeus after
the next page, refer to
the parameter list for
individual machine and
initialization values.
Ttem Contents
Pitch error 1 Compensate error by checking the pitch
Pitch error 2 accuracy of the ball screw which moves the
Piteh error 3 X, Y and Z axes.
Pitch error 4 Pitch error of the X, Y and Z axes can be
Pitch error 5 compensated,
Pitch error 6 Up to 15 positions can be compensated with
Pitch error 7 pitch of TC-215 to 0.8 inch or TC-225 to
“Pitch error 8 1.6 inch from the zero position side.
Pitch error 9 The compensation value must be given in
Pitch error 10 pulse number (integer).
Pitch error 11 Up to + 99 pulses can be compensated.
Pitch error 12 Formula for converting pitch error into
Pitch error 13 pulse:
Pitch error 14 Compensation pulse number = compensation
Pitch error 15 amount {measured value inch)/0.000048
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7-2-4,

Parameter 4 (R$-232C)

When the menu number is set to [4], the following items is displayed:

Ltem

Contents

Baud rate
(0: 300 1: 600 2: 1200
3: 2400 4: 4800)

Sets the transfer rate of data.
Provides compatible function necessary for
connecting the CNC and various types of
equipment.

Parity
(0: 1 1: 0dd
2: Even)

Check function for data transfer.
Provides compatible function necessary for
connecting the CNC and various types of

equipment {via RS-232C).

By adding parity bits (1)} odd number or
{(2) even number and sending data to the
connected equipment, checks whether the
correct transfer has been performed.
When the bits are set to 0, data is
transferred without checking function.

Stop bit
(0: 1 bit
1: 2 bits)

Sets whether the identification bit of data
end is given in 1 bit or 2 bits.

Provides the compatible function for
connecting the CNC and the various types of
equipment (via RS 232C).

Connection
0: PTP/PTR
1: Computer
2: Printer
3: Bubble

Selects the other equipment from among the
tape puncher, tape reader, computer,
printer, and bubble memory unit.
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Item

Contents

How many lines in a
page

Sets the number of lines per page when the
machine is connected to the printer.

‘Maximum setting value: 99 (When the number
is set.to 0, .page feed is not set.).
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AR 7-2-5. Parameter 5 (Schedule Program)

When the menu number is set to [5], the following item is displayed.

:

Item -

:fﬂContents

No.
No.
No.
No.
No.
No.
No.
No.

00w O L B LN e

.;Thié.paréﬁeteriisTSet when the programs are
jcombined.in:the memory run.

'.Up to elght program can be consecutively

" executed. ' .

. .When the programs are set, they are executed
f;n_the settlng_order from program No.l.

. The schedule program has merits under the

following conditions:

ﬂfhl_ When the working program has long jobs and

: - the number of :the jobs exceeds 69.

2. When more than one tool pattern cutting
condition is contained in the same type of
job according to the processed object.

3. When more than one working zero position is
necessary to avoid complicating working
programs in the case when an index table is
used or different types of work is processed
at the same time.

ex) No. 1 1117
No, 2 1118
Program numbers 1117 and 1118 are
consecutively executed. (For how to execute
the programs, refer to Memory Run.)
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Tool Menu

Register the number and data for the tcool needed to operate the
machine. There are 13 types of tools and up to 60 tools can be
registered, R - __. ' o

Anytime change is made 1n tool s1ze or shape, be sure to alter the
registered data.. e '

In addition, in.this case, tools_must_pe assigned to the related
programs from a11 over agaln.j Discfebancy iﬁ data of shape or size
between reglstered tools and magazlne tools, Aif any, may lead to
instrumental breakage or acc1dent. Therefore, be careful not to

mix up the reglstered tools 1n tool storage.

TOOL
MERU

TOOL ‘NO.. 849 3--%
TOOL = IC.DRILL BDRILL
POINT ANGS

SMALL .DIAS 0.@9@0.
SMALL ‘D. L® 0. 2000

€. ANGLE -
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Contents of necessary registration items

(Use this list by referring to the shape and dimensions of the tools,)

Item

Contents

Tool to be input

Tool No.

Registration number.
Up to 60 numbers, from 1 to
60, can be registered.

/

Tool mame

Selected from among 13 types
of teaching data areas.

All tools

Point angle: a

Angle at the point

Center drill, drill,
chamfer drill, seat
cutting drill, drill
tap, drill reamer

Small diameter
s d

Quter diameter

Center drill, drill,
chamfer drill,
cuttingtools, drill tap,
drillreamer, stepped
drill,chamfer tools

Small diameterx
length: 1

Length of the outer
diameter at the point

Center drill, chamfer
drill, drill tap, drill
reamer, stepped drill,
counterboring tools

Center angle: ©

Large diameter angle of

center drill
Point angle of chamfer tool

Center drill, chamfer
tool, chamfer drill

Invalid section
length: LO

Chamfer length
* Tap is given in threads

Reamer, hand tap, spiral

nominal size: D

% Tap means nominal

diameter.
Registration method

Select typs of screws
according to the teach-
ing data areas and set
the size (outer dia-
meter).

and pitch. tap, drill tap, drill
reamer, point tap, chamfer
tools
Outer diameter, Outer diameters of tools All tools
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ITtem Contents Tool to be input
Pitch, threads Tap:
per pitch: P . Pitch
Meter screw ;t;x;ﬂwﬁ\/
1 inch

Inch screw /J:;g;j\/ﬂw/

Threads per inch

Effective

cutting length

: L

Effective cutting length

Drill, reamer, hand tap,
spiral tap, end mill,
counterboring tools, dril
tap, drill reamer, ‘
counterboring drill, point
tap, point tap, chamfer
drill

Torsion

Torsion direction of tap
Select (right or left)
according to the instruc-
tion data areas.

Point tap, hard tap,
spiral tap, drill tap

Tool length: LL | Length from the gauge line All tools
of the tool holder to the
point of the tool

Life Sets life in the registered All tools

tool. Time is given in
minutes.

The tool life is counted
from the setting time.
When the life expires, an
error is displayed.
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List of necessary input items of the registered tools

Toois
Item

Center
drill

Drill

Spiral
tap

Point
tap

Hand
tap

chamfer
tool

counter-boring
tool

Point angle &
Small diameter d
Small diameter
length 1
Center angle 0
Invalid section
length 1
Quter diameter,
nominal size D
Pitch, Threads P
Effective cutting
length Lo
Torsion Direction
Tool length LL
Life ‘Minute

* 0O 0O0C

O

]

OO0

C® O * * % O

OO

* %

O0CQC OC ¢ O =

o3k b

*

O

coo 00 O

3

-

CoC 00 © O =

% O %

%
O
O

C OO
C s

* %
C *

C O
O O

Tool
Item

Chamfer
drill

Stepped

drill

Drill
tap,

End
mill

Reamer

Drill
reamer

Point angle a
Small diameter d
Small diameter

length 1
Center angle @
Invalid section
length 1
Quter diameter,

nominal size D
Pitch, Threads P
Effective cutting
length Lo
Torsion Direction
Tool length  LL
Life Minute

O 0O = 0O 0CO

CC =

O
O
O

*

O

OO0 =

CO O O% 0OCGOC

000

Lo

o

%

O =

00

¥ %

O* O O

C QO *

00

* O O

O

0O *
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Shape and dimension of tools

l. Center drill

oom,
o
LR

2. Drill

=

3. Spiral tap
Right or left

Right or left

4, Point tap J{/
& O T -3
CJ

5. Hand tap
Right or left

L)
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6. Chamfer tool

Chamfer tool

7. Counter boring tool

A
N 1 o = &
£ L

8. Chamfer drill

9. Stepped drill

10. Drill tap
Right or left

it
i e
11. End mill
Q - - -
i.
12, Reamer
]
i e e 4] - |
4 —J
Lol $
L o
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13. Drill reamer

Length -
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Registration Method

Push !um key and memory protect switch to eon.

T -

Push | /@%1 key and

set cursors dgmand ag& in the tool number to be registered,
Press the} F key for setting data.

types of tools in the instruction data area.

Select the tool from among 13

When-the tool is set,

cursor |ewe| will move over the input items of the selection tools,

then set the data by using cursor |eweR| .

CHOAMTORONNY =
0<OrOm2' 20 00
OMICIPMpED~ OO
ranA 2MZEEZ CFr
PO THFF

a.¢.

S
SO

oW 2r2dm Mook
: Dt
-
T ITITIENTY]

n
omr

oRILL. ...

2. BRILL
3. s.

LS
TO

When the data is completely set, pressing the | F

on the screen by

OL "NO.
QL

*10
-sDRILL

. POINTY ANGE
_SMALL_gIﬁ

/

@
CURSOR

and

key moves the cursor

23

cussoR keys.

When the tool number to be displayed in the input request. area [Tool ]

is set, the applicable aisplay screen gppears.

completely entered, set the memory switch to off.
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o Auxiliary code

When tool names are registered, auxiliary codes 1 to 9 can be
registered together. (Xf an auxiliary code is to be registered as O,

tool name without auxiliary code is registered.)

With an auxiliary code registered, similar tools (such as tools with
different tool length, work materials, or tools different due to
working) can be easily distinguished.

In general, tools in frequent use’ are reglstered w1th ;auxiliary code,

and tools in rare use are reglstered w1th0ut aux111ary code,

ex)  Aluminum ";f;f__ Wlthout aux1llary code_'
Stainless %erff— Aux1liary code 1 ”__d
Soft steel +f7%—r Auxlllary code 2 etc._lf

To assign tools with auxiliary code wheﬁ_the:programdedit tools are
assigned, set the memory rewrite switch to on, set the tools with
auxiliary code in program edit 4, cutting tool and cutting condition.

* The assigmnment of the auxiliary codes makes the desired assignment

smooth.

ex) When three drills w1th dlfferent tool length are registered:

Set the key—in run mode and memory rewrlte swltch to on.

; _ SR
Set the o s dg& , and - &gﬁ "to the number to be

registered, and set the screen in the setting state by using the | fo

key.
Select 2, drill from the teaching area, then set auxiliary code 1, as
follows: |? - .

Then, as mentioned in the previous page, enter the desired data into

the necessary items.
Thus, the other two drills can be registered with auxiliary codes 2 and

3.

- 119 -




- 120 -



Tool Length Setting

The tool length is calculated when the tool is mounted in the spindle,

then it is automatically set in the tool menu.
Operation Procedure .

(1) Set the tool to be measured automatlcally 1n the splndle. (Refer

to Section 4 Tool Mountlng and Remov1ng )

Check that the measurement tool is mounted 1n the magazxne

correctly on the - '.g:Mmﬂ.'fie- screen.
(2) Set the memory rewrite switch to on, ™

(3) Set the key—in run mode, parameter, and menu number [1] (1. switch).

Set wgﬁ and wg& in the tool length offset value, and

set dimension A shown in the figure given below.

(4) In the manual mode, move the X axis to position 0 in the height

presetter or the block.

Gauge line

T
|

Toel length

WORKING POS  MAGAZINE _ |

RN ﬂ} Height
- ' / presetter
.}/’/\ ) '/ {or block)
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(5) Set the wol and o to on.

TTOOL LENGTH SETTING

¢MACHINE FOS #TOOL NO. =1
*TOOL DRILL
X 9. 0000

sPOINT ANG 135. @00

Y . ©.0000 ®SMALL DIA
1Q. 7000

L

\D
-

NGTH )
valLUE

4. 0000

o I-~Fr
wEZrom mo

m
mr

SETTING OK ?
CCYES:1 NO:OTHER)

(1: Set Other than 1: Not set)

As shown in the above flgure, the tool length is set to 6 7
Refer to Fig. 4-1. B 10 ﬁ47 B

4)0

If the measured value is reglstered in the tool menu as tool

length, set [1]. If not, set number other than 1.

(6) Set the memory rewrite switch to off.

(7) By using the Jook , check that the tool length is set.
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7-4, Magazine Tools. 7 .

This screen determines the number of the magazine (ATC) to install

the tool registered.in the tool menu.-:.o.: = o . oo

T

* Before opetétiéh,iéhgck:the nuﬁbét_Where;thefnécéssafy tool is

installed. =~

0. 000OX90. PO
@ RETT
GOL 90, 600X, 6299

The tool condition set
in the magazine used in

the previous program

‘// edit is displayed.

Set the tool for work in the manual run or key-in run.

a . .
Set the wol mode and memory rewrite switch to on.

Press the Jwerz key, and the cursor flashes the magazine number

on the spindle stock. Press the | » | key to set the screen in the

setting state.  (The ‘cursor can be_movéd,)g'_ :

o Sl ;
Set and cumson the_magaz;ne_number to be changed.

Set the tool number registered in the tool menu.

Install the tool having the same tool number as the magazine number

on the screen.
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* Set the tool to be used in the program edited for the memory run.

Set the Mo mode and memory rewrite mode, and press the

waaz|  keye.

When 4-digit program number ex)1lll, the tool assigned to the.

teaching data area is displayed. (The | fo | key need mnot be

pressed.) _

Set the cursor in the desired magazine number. (Any numberis
allowed.)

Select tools in the teaching area, then set the tool number
registered in the tool menu.

When one-digity number is set, zero in the first position can be

omitted. AT
ex) 01 ~- ‘1.

When the number is set, set the mémqﬁy rgﬁritéTéQit¢h;t¢ off.

Install the toqlfhaviﬁg th¢;$ameftédl_ndmber,ééjthe:maggzine switch

number on the screen. =i

(For details on how to install tools, refer to Section 4. Tool

Mounting and Removing.)
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7-5. Cutting Tool Condition

A combination of tools required for machining, peripheralvelocity
(rotation speed on the peripheral), feed amount, andprimary hole

diameter necessary for tap machining are set.

These conditions have effects on the memory run at the time of

program edit.

:_MENU

,TOOL PATTERN
. CUTTING, TOOL/CONDITION
HOLE s:zss_sesoas_rgepluef;

When this machlne 1s dellvered to you, each type of cuttlng

conditions has been set._ These condltlons can be dlsplayed for

check or the set values .can be changed accordlng to the necessity.
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7—5_1 .

Tool Pattern

Tool pattern determines a combination of tools required for the
completion of each matching.

Set the tool pattern [1].

TOOL PATTERN
w/ CHAMFER w/0 CHAMFER

* * 1 C.DRILL
4 C.DRILL
2

p
r

I
M

<FD 4rd

OFw~ Ore
r o
- r

bPIXD
ON—D VM=D
40D

o}

r

¢ REAMER

BN BN WNW
mOOO <000 000

LI
O =
ro r
rr.r

fe MENU OSP

-

A combination of tools is displayed on the screen, divided

into a pattern with chamfer and a pattern without chamfer.
% Tap machining

Combination with chamfer at the time of machining

1. Center drill [ After center hole machining, a hole
2, Drill before tapping is prepared. The hole
3. Chamfer tool is then chamfered, and is finally

4, Tap tapped.,

Combination without chamfer at the time of machining

1. Center drill | After the center hole machining is
2, Drill completed, the hole before tapping is
3. Tap prepared. The hole is finally tapped.
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When chamfer is specified in the program edit,

necessary patterns are

automatically selected from among the patterns with chamfer (see the

table given below).

Machine type

With chamfer

Without chamfer

Top face cutting

Center hole * 1. Center drill
Hole 1. Center drlll 1. Center drill
::_2. '.Drlll . ; . 2.0 .. Dri.l}. .
n3..'Chamfer tool o L
Tap _fl{fﬂCenter drlll -fl;fﬂCéntéf drill
20 Drill :ﬂf,_'._ 120 Drills
 -3.ijhamferht001g f_"'f_3[f_Tap o
Lo Tap e n R
Reamer ]fl;:iCenter dr111 -i;l;g¥Céhte} drill
2.7 Drill % 2400 Drill
1 3. hChamfer tool .j3;j'Counterbor1ng tool
4, End mill: 4. - Reamer
“f5, 7Reamer ﬁfﬁj." L
Seat hole ;ii:?'Center dr111 ifi,. Céhtér drill
2, Drill: o 2, Drill.
3. 'Counterbor1ng tool 3. Counterboring tool
4. Chamfer tool
Seat tap 1. Center drill l. Center drill
2. Drill 2. Drill
3. Counterboring tool 3. Counterboring tool
4, Chamfer drill 4. Tap
5. Tap
Seat reamer 1. Center drill 1. Center drill
2. Drill 2. Drill
3.  Counterboring tool 3. Counterboring tool
4, Chamfering tool 4, End mill
5. End mill 5. Reamer
6. Reamer
* i. End mill

Tocl pattern initial setting
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ST

In general, tools are selected by the initial pattern. However,
patterns are changed or deleted according to machining methods.

For example, the center drill is deleted from the tool pattern for the
holing process where the center process is unnecessary.

When a pattern is changed, operate according to the following procedure.

Set the memory switch to on in the v | run mode,
Press the & key, and set the toeol pattern.
- . . A
Set the cursor in the portion to be changed by using the PaGE |
’ 1
J& s leurson and wg& keys.
Deletion —-- The tool where the cursor flashes is deleted. 1In this

case, data goes up by one.

ex)
With chamfer s With chamfer
Hole 1. Center drill =7 . Hole . 1, Drill . =

3. Chamfer tool =~ . it 030wo U0
Change of combination —-- Selecé:a £ob1 to béithangéd'froﬁ:tﬁéltéaching

area, then set it.

With chamfer |- .-.;Wil:h_'_é'ha_m.fe_.l"-.-'-

Tap l. Center drill [g .- ©l, “Center.drill
2. Drill - oot s 2. Chamfer drill
3. Tap o TS oovi 3. Tap

Insertion ——- Adds a new tool befofe the tool where the cursor :-

flashes. By pressing the key, data goes down by one.

ex) ]

With chamfer ‘ - With chamfer
Hole 1. Drill : ‘Hole 1. *

2, Chamfer tool{ull1 |[ame 2. Drill

3. % 3. Chamfer tool

The tool is selected from the teaching area, then the insertion
is completed.

After the tool is set, set the memory rewrite switch to off.
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* Unless the individual tool pattern for a program is set in program

edit 3, the tool pattern is valid for the program.

7-5-2. Cutting Tool/Condition

The following 10 types of cutting conditioms {peripheral
velocity, feed amount) related to work materials are set. The

setting values are specified in percentage when programs are

edited.

Set the menu No. 2 of the cutting too/condition by the ‘%%

key.

o

"

CUTTING TOCOL/CONDITION
MATERIAL MENU
SOFT STEEL

HARD STEEt

v

SODNOABHI

rrrrrmc-
1111 1nEm

pppLPrZzn
NbNSHO m

N .

fo MENU DISPLAY % The material menu

cannot be changed.

_/

The cutting tool/condition matched with the displayed material is

set in work material numbers 1 to 3, which can be changed.

The user can set conditions in work material numbers 6 to 10,
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Cutting condition can be changed according to the necessity.

In the I mode, set the memory switch to on.

In the cutting tool condition, set the cutting tool/condition [2], and set
the material menu [4] (4.ADC12).
. . 4 N fr
Display the change screen by using the . |mee| ,. frce| , comsod|  , and
keys, then flash the cursor in the position to be changed.
Change of tool = Select the new settlng tool from the teaching data

: area, then set the tool..”

Change of cuttlng condltlon —— Enter data, then set it

Deletion -—- PreSSLng the- Dﬂﬂ key deletes the port1on where the

cursor.flashes.;

o Auxiliary cooe h Aux111ary codes 1 to 9 can be set.

To assign smoothly the tools for the edlted program, reglster the tools

with auxlllary code.;-' R s o
When the cuttlng condltlon of the used tool contalns aux111ary code, the

tool menu also selects tools having auxiliary code. Thereby, even the
tools with 31mllar dlameter can_ be smoothly a331gned.

When tools are selected from the teachlng area ln the above operation,
the procedure of reglsterlng auxlllary codes 1s set as follows:

ex) When drlll 2is reglstered together w1th auxxllary code:

2 | EHTER

After the cpe:ation,tSet_the_memory:feﬁ;iteysﬁitch'to off.

CUT TOQL/CND
MATERIAL ALUMINUM fL/min in/rev

eC. DRILL -eC, DRILL e *0. 004

fo MENU DSP.
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Cutting condition display related to material menu 4.

Set menu [4].

~

PAGE

¢ CHFDRL -
‘¢ STPODRL
(*STROBRL. ZBR

.DﬁLTAP-:HOLIDRL_N

S ENDMILL TRVIENDMILL."
o CRF, : e

OREAMER:._S IREAMER

TOoOL, —*_
fo MENU DSP
T1.c. DRILL

B0 DM Al e
L0 B DB OIS B

11, ENDMILL
12. REAMER
13 D :

MATERIAL ALUMINUM
. REAMER

+ORLAMA

‘@PECK .

OL/CND

t/min 1n/re'
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Screen display

Contents

* Center drill Displays the working tool according to the
* Drill working methods.
* Tap Stop Tap is displayed according to the stop hole
* Tap Through working through hole work, and end mill is
| _displayed according to vertical horizontal
! “and vertical directions. In addition,
I ‘'cutting and other works are displayed.
% End mill i S S B TSP A
Vertical/
Horizontal
1
:
0-3 . Dlsplays tool dlameters..f"

. Displayed diameters are d1v1ded into two
-types: Size from Q- to less than 0.12 inch, and

"1-_51ze more. than or equal to 0 12 ‘inch.

Center drill

;g-Dlsplays the 013551f1cat10n of tools.

Drill

S tap The taps ‘to be dlsplayed 1nc1ude S tap (Spiral
' tap) for stop hole working and P tap (Point
! tap) for through—hole working.

End mill .
3

Peripheral Displays the cutting speed (peripheral velocity).

velocity m/min
Feed amount
mm/revolution -

Displays the feed amount for one revolution of
the tool.
Peripheral velocity and feed amount can be
obtained by the following formulae.

_ Peripheral velocity (peripheral rotating speed
= diameter of tool X revelution rate X

Peripheral velocity (ft/minute) = X (diameter
of tool {(inch) X (revolution rate min :

(rpm))/12
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PAGE

. HOTAPR CENDMILL
S CHE TOOL, - . REAMER
. CBRTOOL - '43. DRLRMR .
. CHFDRL T _

9. STPDDRL .
..DRL. TAP

* Step
When a hole is deepened/tapped or material is difficult to hole/tap,
the operation can be completed by the stepped tool. The number of
steps can be set according to the necessity of the user, By
standardizing the 100 (%) value of the {{number of step times) -
(depth coefficient)) drawing built in the NC, set the rate to the
value. Though the number of steps is unlimited, the cut depth of

step at the 15th time or after uses one at the l4-th time.

- 133 -




1. Dxill work step

——— Rapid feed
——% Jog feed

Drill step return
position
(The position where

the rapid feed is

W
ork top face changed to the jog

B R P

A
\ A
a \ :
™oy
o
Second Third

‘First

feed)

& : Stop value before
cutting in the drill
step (0.02inch)

A, A' : Stop position
before cutting in the
drill step

After cutting, the drill step returns to the drill step return

position at a high speed,
cutting in the drill step at a high speed.

then it goes to the stop position before

‘The drill step cuts the

material for cutting depth in jog feed, and it repeats these

cperatiouns.

Drill

Position where the
rapid feed shifts
; to the jog feed

7/
Cutting depth,i;/

of number
of steps (N-1) //

/

.
;;; ork

[
Cutting depth of
number of steps N

A

\\\

Cutting depth of
number of steps N

NS

..

Number of steps (N-1)
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The cutting depth of the drill step is calculated by the following formula:

[cutting coefficient {Drill outer [Rate of drill
(N-th cutei when the drill step X diameter X step ()]
cutting is 100%] _ (inch)}
depth (inch)] =
100
Step 1po2z) 3) 4 50 8 17 8] olwwinlelnluls
ti
2007 et oo™ 12 | 9.9 81| 6.3] 5.1] 4.2] 6] 27( 21| 18] 12| 1.2] 09| 08| 0.9
(‘Aluminum) Dep-th "
coeffictent | 12 [21.8] 30 [36.3[41.4|45.6[49.2(51.9f 6¢ |55.8{ 57 {58.2(50.1{ 60 {60.9

‘ ' Cutting depthi{ .
200% coefficient | & J 66| 5.4 4.27 3.4 2.8] 2.4 1.8) 14| 1.2]| 0.8] 0.8 0.6] 0.5) 0.5

(Cast

teel)|Depth !
stee coefficient § |14.6] 20 |24.2121.6 30.4 32.8134.6( 3 |97.2( 48 [38.8730.4] 40 |40.6

Cutting 'depth) 2 :
100% coefficlent 4.0 73.3 271 21| LY L4 L2] 0.9 0.7] 0.6] 0.4] 0.4{ 0.3] 0.3] 0.3

Soft

P Sreen cortticient | 40| 7.3110.0{12.1(13.8[15.2{16.4[17.3( 18 [12.6( 19 [10.4(19.7|20.0]20.3

0% leoeseiniene | 42| 26| 22[ 17(-14[ 11] 10] 07 06| 05| 03] 0.3] 0.2] 0.2 0.2
steel) Depth e | 82| 58| 8 | a7{11{12.2]13.2(13.9]14.5]15.0{15.315.6 | 15.8] 16 [16.2

- Corerne devetl 58] 2.3( 1ef 15| 12{ 10| 0.8] 0.6] 0.5] 0.4] 03] 0.3[.0.2] 0.2] 0.2

Srasmesdoepen N gol st 1 | as] ar]i0r|is|iat] 26| mo|1.0] 06|18 W |14

Note 1) (Cutting coefficient) = (Cutting depth)/(Hole diameter)

Note 2} (Depth coefficient) = (Cutting depth)/(Hole diameter)

Note 3) Cutting depth at the 15th or after is the same as that at
the l4th. -

Note 4) When the cutting depth is less than minimum cutting depth
(0.0linch), the minimum cutting depth is specified as the

cutting depth.
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1-1. Drill work (Number of steps) - (Depth coefficient) graph

L/D
300% (ADC12)
Depth
coefficient A (S 0%
(FC290)
100%
20 (S45C) —
80%
(SCM435)
15
4 ' 70%
| _— | Gusson
10
5
;
5 10
i {

Number of steps
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Step of tap work

Position where the feed
shifts to the jog feed

Work top face

First

T____L
]_'
— —> Rapid feed:
B 1 1
P —= Jog feed
Second Third B: Tap step return

amount (2 X pitch)

After the tap step is tapped once, it returns to the tap step feedback

ifi jog feed, then cuts the materials for the cutting depth from the

position in jog feed., The tap step repeats these operations.

Position where shifting
b _ to the tapping/position

I T IR
SibuavETsnibEnEl T

Cutting depth

of number
of steps {N-1)

r where entering to jog
i feed

Cutting depth of number
of steps N

Cutting depth
of work
number N

Nunber of steps (N-1) Number of steps M
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Cutting depth of the tap step can be calculated by the following

formula:

{cutting depth (Nominal [Tap step rate
(N-th . when the tap step X diameter X ()]
th cutting is 100%] - (inch)]
depth {(inch)] =
100
seep | 1] 2| % 4] s 6| ] ef ofw|nle|ne!ulis
Cutting depth
L300z leootrietene | § { 51] 88| 23] 2.4 21| 18] 12| 12| 0.9] 06] 0.6 0.3] 0.3/ 0.3,
(Aluminum) Depth * .
coefficient |8 (IL1[ 15'[18.3)20.7]22.8| 2.6 |25.8] 27 [21.9]28.5|29.0 | 20.4{20.7] 20
Cutting depth|” .
2005 coeteictent | 4 | 34| 26[.22] 16 14| 12f 0.8] 0.8 0.6[ 0.4] 0.4] 02| 0.2[ 0.2
as
steel) [Depth . :
sostticiont | ¢ | 14| 10|12:2[12815.2/16.4[17.2) 18 [18.6] 19 [19.4]10.6 19.8] 2
Cutting depth ;
%gg?t coefficient 2,01 1.7 Ir? 1.1]1 0.8] 0.7] 0.61 0.4} 0.4] 0.3] 0.2 0.2] 0.1] 0.1] 0.1
steel) [Depth .
costrictent. | 20| 37| 5.0 &.1] 6.9] 1.6{ 8.2] 8.6] 9 [ 9.3] 0.5[ 9.7[ 9.8] 9.9/ 10
Cutting depth
fhra |oootriciene | 16| 14{ 1of 0.9f 0.6) 0.6) 0.5] 03] 0.3f 02f 02| 02| 0.1] 0.1 0
steel)‘De - -
. pth
coefficiene (16| 81 4 | 49} 5.5) 61 6.6] 6.9] 1.2} 7.4{ 7.8] 7.8] 7.9] 8 | 8.1
Cutting depth) ) ’ ]
o1 coottictany | 14| 12| 0.9f 0.8 0.6f 0.5] 0.4] 0.3] 03[ 0.2 01) 01| 01 0.1] 01
(Staiuless)ne . :
pth . 1y - 1811
fcoefficteny | 14| 28 3.5 &3] 4:9) 5.4 5.8] 6.1] 6.4} 6.6) 6.7} 6.8 .6.9. TIL.L
Note 1) Value when the tap step rate is 100%.
Note 2) (Cutting depth coefficient) = (Cutting depth)/(Nominal
diameter)
Note 3) (Depth coefficient) = (Cutting depth)/{(Nominal diameter)
Note 4) The cutting depth at the 15th or after is same as that at
the léth.
Note 5) When the cutting depth is less than a minimum cutting depth

[(Pitch}/10], the minimum'cutting depth is specified as the

cutting depth.
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2-1. Tap work ({Number of steps) - (Depth coefficient)) graph

L/D
Depth
coefficient 300% (ADCl 2)
—90 2009%
(FC20)
15
10- 100%
' (S45C)
80%
/ (SCM435)
———{10%
(sUUs304)
5
10

Number of steps
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Cutting Tool/Condition

List of Initial Values

Material $45C

TC-215

{(When this machine is delivered to

you, cutting tool/condition for each

material is set as shown below.)

Considering tools and materials to be

used, alter the set value accordingly.

* Set the cutting condition for end

mill according to the necessity.

Soyr S7e€ec.

Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min{inch/revolution
Center drill B Center drill B 139, ® 0.002
Drill S ®Drill B 33, 5 0.002
L B 59, ® (0.004
Tap (BLD) S mS tap = 39, *
L " 39, *
Tap (THR) S B? tap B 40, *
L B 49, %
Chamfer tool B Chamfer tool B 49, B 0.004
Counterboring B Counterboring W 49, ® 0.002
tool tool
Chamfer drill [ Hole ® Chamfer m 59, " 0.004
chanfer drill B 49, ® 0,004
Stepped drill | Hole ® Stepped = 59, 8 (.004
COUI"ItEr" drill ™ 49- B 0.002‘
boring
Drill tap Hole tap ® Drill tap B 59, " 0,004
" 49, *
End mill Vertical ® End mill L] # 0.000
Horizontal B 8 0,000
Reamer B Reamer B 20, B 0.004
® 39, ®E 0,008
Drill reamer | Hole 8 Drill B 59, m 0.004
' reamer reamer ¥ 39, 8 0,008
Step Drill 100% Tap 100%
8: Tool diameter is within 0 to 0.1181 inch.
L: Tool diameter is more than 0.1181 inch.
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Cutting Tool/Condition  TC-215
List of Initial Values (When this machine is delivered to you, cut-
ting tool/condition for each material is set
| as shown below.)
Considering tools and materials to be used,
alter the set value accordingly.
#* Set the cutting condition for end mill

according to the necessity.

Material SCM435 e Srece
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min}inch/revolution
Center drill m Center drill = 33, = 0.002
Drill S mrill " 23, = 0.001
L " 46. ® 0.003
Tap (BLD) S mS tap = 39, *
L m 39, *
Tap (THR) S B P tap = 39, %
L m 39, *
Chamfer. tool ® Chamfer tool m 39, ® 0.003
Counterboring ® Counterboring = 39, x (0,002
tool tool
Chamfer drill | Hole & Chamfer m 46, ® (0,003
chamfer drill m 39, m (3.003
Stepped drill | Hole _ lSt?pped " 46, " 0.003
counter drill = 39  0.002
boring : '
Drill tap Hole tap ®Drill tap m 46, B 0.003
m 39, *
End mill Vertical ®End mill 2 0 ® (0.000
Horizontal a O B 0.000
Reamer B Reamer " 16, (0,004
x 33, ® (0.008
Drill reamer Hole EDrill B 46, 2 (0,003
reamer reamer E 33, ® 0,008
Step Drill 80% Tap 80%

5: Tool diameter is within 0 to 0.1181 inch.-
L: Tool diameter is more than 0.1181 inch.
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Cutting Tool/Condition
List of Initial Values

TC-215

(When this machine is delivered to you, cut-

- ting tool/condition for each material 1s set

as shown below.)

Considering tools and materials to be used,

alter jthe set value accordingly.

* Set the cutting condition for end mill

according to the necessity.

Material FC20 Cas7r Sreec.
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill Center drill B 49, B (0,003
Drill S ®E Drill B 43, B (3,002
L = 82, ® 0.006
Tap (BLD) S ® S tap " 49, LI
L = 49, %
Tap (THR) § . ®mP tap = 49, *
L ® 49, %
Chamfer tool B Chamfer tool m 49, ®m 0,006
Counterboring B Counterboring | 49, = (,004
tool tool
Chamfer drill | Hole 8 Chamfer w82, ®m 0.006
chamfer drill B 40, ® (0,006
Stepped drill Hole n Stépped o
- : 82, B (.006
couqter drill 8 49 . ¥ 0.004
boring
Drill tap Hole tap ® Drill tap B g2, m (0,006
49, £ %k
End mill Vertical = End mill = " 0.000
Horizontal B Q B 0.000
Reamer B Reamer m 26, B 0.004
H 49, " (.008
Drill reamer | Hole m Drill m§2, ® (.006
reamer reamer ® 49, ® 0.008
Step Drill 200% Tap 200%

S: Tool diameter is within O to 0.1181 inch.

L: Tool diameter is more than 0.1181 inch.
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Cutting Tool/Condition  TC-215

List of Initial Values

(When this machine is delivered to you, cut-

ting tool/condition for each material is set

as shown below.)

Considering tools and materlals to be used,

alter /the set value accordingly.

according to the necessity.

% Set the cutting condition for end mill

Material ADC12 AL v
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill Center drill B 98, a 0.004
Drill 5 B Drill B 164. a8 (0.004
L A 164, B 0.008
Tap (BLD) ] m S tap = 98, LI
L m 131, L] %
Tap (THR) S mP tap s 98, &
. L N B 131, B
Chamfer tool B Chamfer tool m 115, B (0,012
o)
Counterboring 8 Counterboring B 115. n 0.006
tool tool
Chamfer drill | Hole & Chamfer " 164, ® (3,008
chamfer drill B 115, ® (0.012
i Hol RSt d
Stepped drill cguﬁter— dr??fe J " 164, " 0.008
. a 135, 8 0,006
boring
Drill tap Hole tap = Drill tap B 164, | (.008
( a 93, %
End mill Vertical ® End mill B 164, B ().004
Horizontal B 164, 8 (.008
Reamer ® Reamer B 40, 8 (0,004
" 98, B (.008
Drill reamer Hole B Drill " 164, E 0.008
reamer reamer ) a 98, B 0.008

Step

Drill 300% Tap 300%

o

: Tool diameter is within O to 0.1181 inch.

Tool diameter is more than (.1181 inch.
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Cutting Tool/Condition

List of Initial Values

TC~215

as shown below,)

(When this machine is delivered to you, cut-

ting tool/condition for each material is set

Considering tools and materials to be used,

alter jthe set value accordingly.

according to the necessity.

* Set the cutting condition for end mill

Material SUS 304 SrAralless
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill ® Center drill = 26, H (.002
Drill 3 = Driil B 20, E 0.001
L m 20, ® 0,002
Tap (BLD) S B S tap ® 20, *
T, ® 20, *
Tap (THR) S P tap B 20, %
L B 33, %
Chamfer tool & Chamfer tool = 33, = 0.002
) 7
Counterboring B Counterboring ® 33, = 0.002
tool tool
Chamfer drill | Hole ® Chamfer B 33, B (0.002
chamfer drill B 33, B (3.002
Stepped drill | Hole m Stepped " 33 8 0.002
counter- drill . " 0.002
boring ® 33, )
Drill tap Hole tap ® Drill tap B 33, 8 (.002
n 20. *
End mill Vertical ® End mill 0 ¥ (.000
Horizontal 0 g (3,000
Reamer B Reamer a 13, B 0,004
8 26, # (3,008
Drill reamer | Hole ® Drill 8 33, B (0,002
' reamer reamer 26, B (),.008
Step Drill 70% Tap 70%

S: Tool diameter is within 0 to (0.1181 inch.

L: Tool diameter is more than 0.1181 dinch.

- 144 -




Cutting Tool/Condition

List of Initial Values

Material 545C

FC-225

(When this machine is delivered to you, cutting

tool/condition for each material is set as shown

below.)

Considering tools and wmaterials to be used, alter

the set value accordingly.)

Goer Srece

Machining Registered Peripheral Feed Amount
Type - Tool Name Velocity ft/min| inch/revolution
Center drill B Center drill B 39, 2 (0.002
Drill g ¥ Drill m 33, R (0.002
L m 59, n 0.004
Tap (BLD) S %S tap = 39, *
L = 39, %
Tap (THR) 8 5P tap ¥ 49, *
L m 49, %
Chamfer tool 8 Chamfer tool = 49, r (.004
Couﬁterboring ® Counterboring " 49, m .002
tool tool =
Chamfer drill | Hole @ Chamfer N 59, 5 0.004.
chamfer drill B 49, ® 0,004
Stepped drill { Hole B Stepped a 59 ® 0.004
counter-  drill = 49: ¥ 0.002.
boring
Drill tap Hole tap ® Drill tap ® 59, X (.004
B 49, *
End mill Vertical ®» End mill B 49, B (),002
Horizontal B 49, ® (.004
Reamer # Reamer ® 20, E 0,004
¥ 39, 8 (0,008
Drill reamer | Hole ®Drill E 59, B (0,004
reamer reamer m 39, ® 0,008
Step Drill 100%  Tap 100X

8: Tool diameter is within 0 to 0.1181 inch.
Tool diameter is more than 0.1181 inch.

L:
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Cutting Tool/Condition

Material SCM435

TC-225

(When this machine is delivered to you, cut-—

ting tool/condition for each material is set

as shown below.)

alter the set value accordingly.

AlAp  Sreee.

Considering tools and materials to be used,

Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill B Center drill B 33, m {).002
Drill S ® Drill n 23, s 0,001
L B 46. m 0.003
Tap (BLD) S & S tap ® 39, ®
L B 39, %
Tap (THR) S P tap = 39, %
L | 39, ®
Chamfer tool E Chamfer tool m 39, & (0,003
Counterboring ® Counterboring|- " 39, ® (.002
tool tool
Chamfer drill | Hole B Chamfer m 46, B 0.003
chamfer drill 30 B (.003
Stepped drill | Hole B Stepped :
counter- drilt = 46. R 0.003
boring m 39. ® (0,002
Drill tap Hole tap m Drill tap R 46, E 0.003
39, %
End mill Vertical ® End mill B39, ® (3,002
Horizontal B39, E (3,003
Reamer B Reamer |16, R ().004
a 33, |0.008
Drill reamer Hole B Drill E 46, 3 (0,003
reamer reamer e 33, E (0.008
Step Drill 80% Tap. 807

8: Tool diameter is within O to 0.1181 inch.

L: Tool diameter is more than 0.1181 inch.
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Cutting Tool/Condition  TC-225
(When this machine is delivered to you, cut-
ting tool/condition for eadch material is set
as shown below.)
Considering tools and materials to be used,

alter the set value accordingly.

Material FC20 casyr Sreec.
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill 8 Center drill u 49, s 0,003
Drill S mDrill a2 43, B (3,002
L B 82, " 0.006
Tap (BLD) S S tap B 49, %
L # 49, %
Tap (THR) S 8P tap B 49. %
L a 49, %
Chamfer tool ' 8 Chamfer toocl | 49. s 0,006
Counterboring B Counterboring E 49, 2 3,004
tool tool
Chamfer drill | Hole @ Chamfer m 82, m (3.006
chamfer drill m 49, a2 (0,006
Stepped drill | Hole m Stepped m 82, . " 0.006
counter= drill - 49, a 0:004
boring
Drill tap Hole tap ® Drill tap m 82. m 0,006
m 49, &
End mill Vertical ® End mill B 40, ¥ (0,004
Horizontal ‘ B 49, 2 (.006
Reamer B Reamer B 26. B ().006
B 49. 5 0.008
Drill reamer | Hole aprill a 32, B (}.004
reamer Teamer B 49, 2 (0,008
Step Dritl 200 Tap 200%

S: Tool diamefer is within 0 to 0.1181 inch.
L: Tool diameter is more than 0.1181 inch,
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Cutting Tool/Condition TC-225
{(When this machine is delivered to you, cut-

ting tool/condition for each material is set
as shown below.)
Considering tools and materials to be used,

alter the set value accordingly.

Material ADC12 AL uminie iy
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revelution
Center drill B Center drill s 98. 0.004
Drill S EDrill B 164. 0.004
L ' m164. 0.008
Tap (BLD) 8 M3 tap © m 9§, #
L B 131. *
Tap (THR) s =P tap B 98. *
L ® 131. *
Chamfer tool B Chamfer tool ® 115, 0.012
Counterboring m Counterboring| = 115. 0.006
tool tool
Chamfer drill | Hole ® Chamfer B 164. 0,008
chamfer drill B115. 0.012
Stepped drill | Hole A Stepped m 164, 0.008
cou?ter— driil a 115. 0.006
boring
Drill tap Hole tap ® Drill tap B 164 . ¢.008
98 . *
End mill Vertical ® End mill 164. 0.006
Horizontal 164. 0.008
Reamer 8 Reamer 49. 0.004
‘ 98, 0.008 .
Drill reamer | Hole HDriil 164, 0.008
reamer reamer 98 . 0.008
Step . Drill 300% Tap 300%

S: Tool diameter is within 0 to 0.1181 inch.
L: Tool diameter 1s more than 0.1181 inch.
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Cutting Tool/Condition

TC-225

(When this machine is delivered to you, cut-

ting tool/condition for each material is set

as shown below.)

Considering tools and materials to be used,

alter the set value accordingly,

Material SUS304 SrA/KLESS
Machining Registered Peripheral Feed Amount
Type Tool Name Velocity ft/min| inch/revolution
Center drill ® Center drill B 26, = (.002
Drill S R Drill B 20, ® (0.001
L m 33, & (0,002
Tap (BLD) S mS tap = 2Q, #
L u 20_ %
Tap (THR) S ¥ P tap ® 20. %
L m 20. ®
Chamfer tool & Chamfer tool 33 = 0.002
Counterboring ® Counterboring H 33, 0,002
tool tool
Chamfer drill | Hole # Chamfer " 33, ®0.002
chamfer drill " 33, 2 0.002
Stepped drill | Hole ® Stepped
- { counter- drill " 33. : g'ggg
boring = 33 )
Driil tap Hole tap wDrill tap | 33, B (,002
B 20 %
End mill Vertical ® End mill e 33, ® (.002
Horizontal B 26. ® (0,002
Reamer & Reamer B 13. ® (0.004
B 26. " .008
Brill reamer | Hole R Drill 8 33, B (0,002
reamer reamer B 33, B (3,008
Step Drill 70% Tap 70%

S: Tool diameter is within 0 to

L: Teool diameter is more than 0.1181 inch.
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7=5-3.

Hole Sizes before Tapping

Hole sizes before tapping are displayed on the screen below.

These hole sizes are set divided into screw types, nominal sizes,

diameters, pitches, and threads.

cur
COohD

Press the key and press the

set the hole sizes before tapping.

TC-215

HOLE SIZES BEFORE TAPPING
SCREW THREADS

and

fo- MENU DISPLAY -

Screw are divided into the five types.

TC-225

R HOLE SIZES BEFORE TAPPING
_SCREW THREADS .

SLONONLUNS

-

- Fo MENU OISPLAY

Screws are divided into the eight types
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een| Keys in the menu to

. The screw menu cannot

_ be changed.

The screw menu cannot

be changed.



Select and key in menu No. of required screw thread out of the menu

screen, hole sizes before tapping are displayed,

Set the screw menu No.
1 » and set the hole sizes before tapping for the metric

Key in

coarse screw,

—

| T
0o

BEFORE TAPPI
EADS Ne

s8¢
NEWON
SWNWO
S DSOS ANWANN

2080600005085

'odcooiooiooo. 2
LOTNOUOM

3zTZRZIRZIZRZE O
"?DmpprJAAAAJ

‘995900696
S R20O~NGOM

L DRILL OIA —_. i
- Fo {THREAD MENU. DISPLAY

\\;”.ﬂ

— \

Metric coarse Nominal Pitch _ Hole size
screw size before tapping

When the above screws are processed, 0.0295 inch drill in the tool

menu is used,

In actual operation, some diameter allowance is provided to holes for
tool holder installation, tool vibration, and tool shape. The above

display data may be used for controlling tool diameter hole diameter at

your'end.
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Hole Sizes before Tapping TC215

List of initial values (When this machine is delivered to you, the
sizes are divided into screw types and set
as shown below.)

Considering tools, materials, etc. to be

used, alter these values accordingly.

Metric screw threads

l. Metric coarse screw threads 2. Metric fine screw threads
Nominal  (Pitch)|Hole size “Nominal  (Pitch)|Hole size
size before tapping size : before tapping
M 1. 0x0. 25 0.0295 m 1. 0x0. 2 0.0315
M 1. 1x0. 25 0.0335 m 1. 1x0. 2 0.0354
M 1. 2x0. 25 0.0374 m 1, 2x0. 2 0.0394
M 1. 4x90. 38 0.0433 ° m 1, 4x0. 2 0.0472
M 1. 6x0. 35 0.0512 m 1, 6x0, 2 0.0551
M 1. 7x0, 35 0.0551 m 1. 8x0. 2 0.0630
M 1. 8x0. 35 0.0591 m 2., 0x0., 25 0.0709
M 2, 0x0. 4 0.0650 m 2. 2X0. 25 0.0787
M 2. 2%x0. 45 0.0709 m, 2. 5x0. 35 0.0866
M 2. 5x0. 45 0.0827 m 3. 0x0., 35 0.1063
M 3. 0x0. 5 0.0981 m 3. §X0. 35 0.1260
M 3. 5x0. 6 0.1181 m 4. 6%X0. 5 0.1378
M 4. 0x0., 7 0.1299 m 4. 5x@. 5 0.1575
M 4, bx0. 75 0.1496 m b, 0x0. 5 0.1772
M 5. 0x90. 8 0.1693 m 5, 5x0. 5 0.1969
M 6, 0x1., § 0.2008 m 6, 0x0, 75 0.2087
M 7. 0x1. 0 0.2402 m 7, 0x0. 75 0.2480
M 8, 0X1., 25 0.2677 m 8., 0x1. 0 0.2795
M 9. 0x1. 25 0.3071 m 8. 0x0. 75 0.2874
M10., O0x1. 5 0.3386 m 9, 0x1., 0 0.3189
M12., O0x1. 15 0.4130 m 9, 0x0., 75 0.3268
Mi4, 0x2. 0 0,4844 mi0, 0xI. 25 0,3465
Ml1o6. 0x2. 0 0.5625 miQ, 0x1. 0 0.3583

ml@., 0x0. 75 0.3661
ml2. 0x1. 5 0.4219
ml2, 0x1. 25 0.4331
ml2. 0x1. 0 0.4375
mld4. 0x1. 5 0,5000
mid, 0x1., 0 0.5156
mlb, 0x1. 5 0.5469
mlbd, 0x1, 0 0.5625
ml6, 0x1. 5 0.5781
mib6, 0x1. 0 0.5938
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TC-215

. Unified coarse screw threads

Nominal (No. of Hole size
size threads) jbefore tapping
UNC 1-64 0.0610
UNC 2—586 0.0728
UNC 3—48 0.0827
UNC 4i—-40 0.0906
UNC 5—40 0.1024
UNC 6—32 0.1102
UNC §—-32 0.1378
UNC 10—-214 0.1535
UNC 12—-24 0.1772
UNC 1/4-20 0.2047
UNCS.16—~18 0.2638
UNC 3./8-16 0.3189
UNCT/16-14 0.3740
UNC 1.2—-13 0.4331
UNC9./16—-12 0.4844
UNC 5/8-11 0.5469

.« Unified fine screw threads

Nominal (No. of Hole size
size threads) |before tapping
UNF 0-80 0.0512
UNF 1—-72 0.0630
UNF 2—64 0.0748
UNF 3—-56 0.0827
UNF 4—48 0.0945
UNF 5—44 0.1063
UNF 6—410 0.1181
UNF . 8—36¢6 0.1378
UNF 10—-32 0.1614
UNF 12-28 0.1850
UNF 1/4~28 0.2165
UNFS5.716-24 0.2756
UNF 838./8-24 0.3386
UNF7/16~20 0.3970
UNF 1/2-20 0.4688
UNF9, 16-18 0.5118
UNF 5.8-~-18 0.5781
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5., National Pipe Thread Standard 8. British Standard Fine Thread

Hole size ' ' Hole size
Nominal size Thread before Nominal size Thread before
tapping tapping
NPS 1/16-27 0.2610 BSE 3/16-32 0.1575
NPS 1/8-27 0.3480 BSF 7/32-28 | 0.1850
NPS 1/4-18 0.4531 BSF 1/4-26 | 0.2126
NPS 3/8-18 | 0.5937 ' BSF 9/32-26 | 0.2441
- BSF 5/16-22 | 0.2677
BSF 3/8-20 | 0.3268
6. British Standard Pipe Thread BSF 7/16-18 { 0.3858
BSF 1/2-16 { 0.4375
. BSF 9/16-16 | 0.5118
Hole size - BSF 5/8-14 | 0.5625
Nominal size Thread .| before
tapping -
9. British Association
BSP 1/16-28 0.2638
BSP 1/8-28 0.3465 : __
BSP V/4-19 | 0.4688 Nomi 1' _ Hole size
BSP 3/8-19 | 0.6094 ' SEZ;na Thread. before
S tapping
7. British Standard Whitworth BA 0 x 1.000 0.2008
BA 1 x 0.900 0.1772
BA 2 x 0.810 ] 0.1575
tHole size BA 3 x 0.730 0.1378
Nominal size Thread before BA 4 x 0.660 0.1220
tapping BA S x 0.59 (0.1063
BA 6 x 0.530 0.0945
BSW 1/8-40 0.1024 BA 7 x 0.480 0.0827
BSW 3/16-24 0.1457 Ba 8 x 0.430 0.0709
BSW 1/4-20 0.2008 BA 9 x 0.390 0.0630
BSW 5/16-18 0.2598 BA 10 x 0.350 0.0551
BSW 3/8~16 | 0.3150 BA 11 x 0.310 | 0.0472
BSW 7/16—14 | 0.3701 BA 12 x 0.280 | 0.0433
BSW 1/2-12 | 0.4219 © BA 13 x 0.250 0.0394
BSW 9/16-12 | 0.4844 Ba 14 x 0.230 0.0315
BSW 5/8-11 0.5469
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Hole sizes before tapping TC-225
List of initial values (when this machine is delivered to you, the

hole sizes are divided into the screw types
and are set as shown below.)
Considering tools, materials, etc. to be

used, alter the set values accordingly.

l. Metric coarse screw threads 2, Metric fine screw threads
Nominal (Pitch) Hole size Nominal (Pitch) Hole size
size before tapping size before tapping

M 1.,0x0.25 _ 0.0295 m . 0x0Q, 2 0.0315
M 1.1x0,25 : 0.0335 m % %XO- 2 0.0354
M 1.2x0,25 0.0374 ol 4§8 % 0.0394
M 1.4x0,3 0.0433 m 1. 6x0. 2 0.0472
M 1.6x0.35 0.0512 m 1. §x0. 2 0.0551
"M 1,7x%0.35 0.0551 m 2. 0%x0. 25 0.0630
M 1.8x0.35 0.0591 - m 2, 2X0. 25 0.0709
M 2.0x0.4 0.0650 m 2. 5x0, 35 0.0787
M 2.2x%0.45 0.0709 m g g§8 gg 0.0866
M 2.3%0.4 0.0787 ‘m 4' 0><0' 5 0.1063
M 2.5%0.45 0.0827 m 4. 5%X0. 5 0.1260
M 2.6x0,.45 1 0.0866 m-5, 0x68. § 0.1378
M 3.0x0.5 0.0984 m 5., 5xQ, § 0.1575
M 3.5x0.6 . 0.1181 m 6. 0x0. 75 0.1772
M 4.,0x0.7 0.1299 m ; 8:? 55 0.1969
M 4,5%0.75 0.1496 m 8. 0><0' 75 0.2087
50408 0.1693 m 9l 0x1 g | 0-2480
M 6.0xL.0 0.2008 m 9. 0X0. 75 0.2795
M 7,0x1.0 0,2402 ml0. 0x1, 25 0.2874
M 8.0x1.25 0.2677 ml0. 0x1, 0 0.3189
M 9.0x1.25 0.3071 ml, 0x0. 75 (.3268
M10.0x1.5 0.3386 ﬁi% g;‘% 35 0.3465
M12.0x1.75 0.4130 m12' 0><1' 0 0,3583
M14.0x2,0 0.4844 ml4. 0x1. 5§ 0.3661
ML6.0x2.0 0.5625 mid4d, 0x1. 0 0.4219
M18.0x2.5 0.6181 m%g 8x% 8 0.4331
m . X1, 0.4375
m}g- 8X% g 0.5000
m . X 1.
mi7. 0X1. 5 0.5156
mi7, 0x1. 0 0.5469
ml18. 0x2. 0 0.5625
ml8., 0x1. 5§ 0.5781
ml8., O0x1. 0 0.5938
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TC-225

. Unified coarse screw threads

Nominal (No. of |Hole size
size threads) |before tapping
UNC 1-64 0,0610
UNC 2—56 0.0728
UNC 3—-48 0.0827
UNC 4—490 0.0906
UNC 5—40 0.1024
UNC 632 0.1102
UNC 8—-32 0.1378
UNC 10—-24 0.1535
UNC 12-24 0.1772
UNC 1./4-20 0.2047
UNCS5/16—-18 0.2638
UNC 3.8-—16 0.3189
UNCT/16-14 0.3740
UNC 1/2-13 0.4331
UNCY9. 1612 0.4844
UNC 5.8-11 0.5469

. Unified fine screw threads

Nominal (No. of [Hole size
size threads) |before tapping
UNF 0—-810 0.0512
UNF 1—-72 0.0630
UNF 2—-64 0.0748
UNF 3—56 0.0827
UNF 4—48 0.0945
UNF 5—4 4 0.1063
UNF 6—40 0.1181
UNF 8—-36 0,1378
UNF 10—-32 0.1614
UNF i2—28 0.1850
UNF 1./4-28 0.2165
UNFLH/16—-24 0.2756
UNF 3,/8-24 0.3386
UNFT7/16—-290 0.3970
UNF 1/2-20 0.4688
UNF9,/16—-18 0.5118
UNF §5/8—-18 " 0.5781
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5. National Pipe Thread Standard

TC-225

6. British Standard Pipe Thread

Hole size

Nominal size Thread hefore
tapping
NBS 1/16-27 0.2610
NPS 1/8-27 0.3480
NPS 1/4-18 0.4531
NES 3/8-18 0.5937

Hole size
Nominal size Thread before
o tapping
BSP T 1/16-28 0.2638
BSP 1/8-28 0.3465
BSP 1/4-19 0.4688
BSP 3/8-19 0.6094

- 157 -




() TC-225

7. British Standard Whitworth 9. British Association
Hole size Nominal Hole size
Nominal size Thread before . Thread before
tapping size tapping
BSW 1/8-40 0.1024 BA 0 x 1.000 0.2008
BSW 3/16-24 0.1457 BA 1 x 0.900 0.1772
BSW 1/4-20 0.2008 BA 2 x 0.810 0.1575
BSW 5/16-18 0.2598 BA 3 x 0.730 0.1378
BSW 3/8-16 0.3150 BA 4 x 0.660 0.1220
BSW 7/16-14 0.3701 BA 5 x 0.590 0.1063
BSW 1/2-12 0.4219 BA 6 x 0.530 0.0945
BSW 9/16-12 0.4844 BA 7 x 0.480 0.0827
BSW 5/8-11 0.5469 BA 8 x 0.430 0.0709
_ BSW 11/16-11 0.5945 BA 9 %x 0.390 0.,0630 .
( 7 BA 10 x 0.350 0.0551
' BA 11 x 0.310 0.0472
BA 12 x 0.280 0.0433
BA 13 x 0.250 0.0394
8. British Standard Fine Thread BA 14 x 0.230 0.0315
Hole size
Nominal size Thread before
tapping
‘ 10. American Pipe Taper Thread
BSF 3/16-32 - 0.1575 :
BSF 7/32-28 0.1850 , Hole size
BSF 1/4-26 | 0.2126 Nominal — qp.ead | before
BSF 9/32-26 0.2441 size tapping
BSF 5/16-22 0.2677 - :
BSF 3/8-20 0.3268 NPT 1/16-27 0.2500
BSF 7/16-18 0.3858 NPT 1/8-27 0.3390
BSF 1/2-16 0.4375 % NPT 1/4-18 0.4531
i BSF 9/16-16 0.5118 * NPT 3/8-18 0.5781
. BSF 5/8-14 0.5625
BSF 11/16-14 0.6250

% Since the machining of taper
threads marked with an asterisk
is heavy-duty cutting, alter
the cutting conditions includ-
ing .the cutting speed and step
frequency as necessary.
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Data can be changed in the following procedure.

* Nominal sizes of screws cannot be changed.

In the key-in run mode, set the memory rewrite switch to on.
key and [3] key to set hole sizes before

Press the

trapping.

[ cur
COND

Select and set the number from the screw menu.

Display the change screen and flash the cursor on the position to be

changed by using the praE

4

3

N

PAGE |- ?

ity
CURSOR

and

Set the change value of hole sizes before tapping.
ET

Press the

DELET

key to delete the data.

O

CURSOR

key.

After the change is completed, set the memory rewrite switch to off.
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7_5-4 .

Change of Cutting Tool in Memory Run

When memory data for the cutting tool condition is change, the

data, in general, must be changed before the memory run.

(However, when the cutting condition during operation and

exclusive cutting condition set in the program edit are changed,

press the

Press the
Check the

Press the

ReseT

RESET

key, then change them. )

key to stop the wmemory run.

current process, tools, work position, and work number.

key to change the mode to the key-in run mode.

Change the necessary data. For procedure to change data, refer

to the change operation of each cutting condition.

Return the mode to the memory run, enter the program number,

return the machine to the start point (refer to 9, Memory Run),

then restart the machine by pressing the

key.
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7-5-5. Collective Deletion of Cutting Tool Conditions

Various cutting conditions set in key=in run mode are usually
deleted by the use of the beer|  key. Collective deletion,

however, can be achieved by the use of the following key operation:

Press the | ™ | key to set the memory switch to on.

Press the - MM ey, then press |2 key to set the system.

Display the last page by pressing the ;& key, and set the

cursor in the data clear.

9293: All data deletion in tool menu, magazine tool, tool
pattern, hole sizes before tapping, and cutting tool
condition ’

9294: Deletion of tool menu data

9295: Deletion of tool pattern data

9296: Deletion of data on hole sizes before tapping

9297: Delétion of data on cutting tool/condition

Set the above 4-digit number to the parameter then push the |entEs

key.
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1/0 Display

[T

Press the | ¥ | key, and the following screen will be displayed.

(The input side on this screen is just displayed but cannot be

altered,)

INPUT < QUTPUT »

INA1 1O0R2Q200 oOUT1 1101

IN2 10000000 sO0UT2 Q002000
INZ 21000001 SOUT3 @1141110

INdA 00OGERRe s0UT4 11100000

INS ©QQOOQOO000 #0UTS 00RB1110

ING 00011031 eOUTS asoaacac

IN7 ©@211100. sOUT7 0OCVOV10

L INB 11111111 eOUTE 0CEAGGOO
. ING  00C00000 . OUTO 10000000

o IN1e 111111017
EOUTA TR

o

/

I1/0 can be displayed for each bit (8 to 1) of input and output
sides, which allows you to grasp the machine condition for

maintenance and repair,

On the above screen, bit with 1 included indicates signal entered,

and bit with O included indicates no signal entered.
To those items marked with (¥), this is reversely applied.

Besides, input bits 3 to 8 at the inbut side are displayed not in 1

but in 2. (Refer to the display contents.)

For every bit on the above screen, the following tables show the

display contents.
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Ll
Press the |17 | key for screen control, then press the

N key, and

PAGE

the below screen will be displayed.

This screen allows you to grasp the position deviation value

Y and Z axes and spindle.

of the X,

The right-hand display provides confirmation of the movement of each

key on the operation panel.

The bits are usually set to 0, and when a key is moved, the

corresponding bits are set to 1.

DEVIATION =~ ' 'KEY CODE LIST
#X AXIS - .6 . 00000000

iY_Axxs_
82 AX1S. -
@ SPINDLE

. MASTER
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The following table shows the display contents

f

of the key check..

0 1 2 3 4 -5 6 7
Figure Figure Figure Figure Figure Figure Figure Figure
key O key 1 key 2 “key 3 key 4 key 5 key 6 key 7
Figure Figure _ / - Insertion| Deletion |Can
key 8 key 9

Too Teool Cycle run|Bry run
offset Check
Invid
Zero Rapid Jog Step Tool Single ENTER
work set| feed feed check RUN
M.Z.RT W.Z.RT ATC S.CW "S.CCW $.8TOP
t 4
Fo ¢
CURSOR CURSOR PAGE
L/0
+ X - X + Y - Y + Z -7

- 166 -




Connect the no-voltage
contact to each termi-
nal. Note that the
internal circuit is
broken if 100V AC is
applied to it.

select 8
4
2
1
select COM
COM

External machine zero return

are

7-6-1, Ddescription of External Input
External input terminal
@ ] ON External power on )
(3
- <:> ] OF F External power offd
il
CI}_HF_H;_W'
@ ? 1(\31%6 Tool broken detector®
@-————] COM External COM
(B EXRESET External use
- .
-——] COM Internal use
21 = EXTEMP =
@ PRO4 External program
(s)— PRO 3 "
(13 PRO?2 "
@ - p R O 1 "
. 14) COM External program
(2) : COM "
(E) MFIN Fxternal signal finish
O EXORG
CD EXSTQOP External stop
: - COM External COM
@ @— | EXST External start
O @— EMSA External emergency stop?
2 .
Notes: 1. The external input terminals marked with

respectively shortcircuited as per the standard

gpecification.

2. The terminals respectively surrounded by © are terminals

for the external COM (P24V),

3. Use the crimp-style

connection with the terminal block.
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Description of External Input

Signal name

Circuit

Function

External ! This button is used for emergency
emergency o ?-—é;ﬂ&—-— stop. Use external reset for
stop ((EMSA) 6 o ¢ resetting. Contact is of normal close
1 type.
! i
External 2 ¢—o This button is used for starting memory
start (EXST) 1 (coM) ' run and key-in run, restarting them
S after stop, or restarting single run.
Press the external start buttom and
detach your finger, and the button will
function., . The timing is: 1
, -
: . 4 6—o0 0— | This signal is used for decelerate and
External ! stop feeding during automatic '
stop (EXSTOP) 1 (coM) %y_“”__“__‘ operation. Use external start for
S restarting. This is not effective in
ATC and tapping cycle. External stop
functions upon pressing this button.
External zero 4 (COM) &—— —— | This signal is used for zero position
return start E return under external command. The
(WXORG) g machine is placed in the memory run
mode. Timing is:——  §
External 4 (COM) O&—— +——— | This is an end signal for external
signal end ' ' signal output. For timing, refer to
7 O——— | the description of external output
' terminal.
External ' In memory run mode, this signal is used
program 12 (CoM) ¢—— | for selecting a program among
select 8 ' established program numbers 1 to 15.
(Pro8) 175 Make this selection when external start
External E | becomes effective. In the event of no
program 12 (Com ! selection, or the selection of No.O,
select 4 15 b————} internally selected program will be
(Pro4) ! executed., Use binary code for program
External / : selection.
brosran 14 (COM) —t — .
select 2 b—-—
(Pro2) 133




Signal name

Circuit

Function

External ' In memory run mode, this signal is used

program 14 (COM)¢**-4 F—— | for selecting a program among

select : established program numbers 1 to 15.
Q| . .

11 : Make this selection when external start
becomes effective. 1In the event of no
selection, or the selection of No.O,
internally selected program will be
executed. Use binary code for program
selection.

External \ | This signal provides the same function
reset 24 (COM) ¢——o0 O—— | as NC reset on NC control panel, and
(EXRESET) : used for reset when external emergency

23 stop functions are executed. This

' signal acts when this terminal button
is pressed.

External 57 ! ! This signal allows switching off of NC
power OFF i power from outside. Contact is of
(OFF) I — normal close type.
External 59 & 55 This signal allows switching ON of NC
power ON ! .| power from outside. Contact is of
(on) 60 ¢—— | normal open type.
Note 1: Best use of external power ON/OFF, external machine zero

return external start, external program select and external

signal output allows factory automation or labor saving.
Note 2: Even number on input terminal is commonly used with P24V

loaded.

Their input circuit is as shown in the diagram.

[
L]
r
]
[}

27K01/2W  } TLP521

PG
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2.

TC-225

External input terminal

UL

UL

P99 eeens op

RCROCRORORCRCRORCRO RGN RN

JULL

i,

?/9/9/2

29/2/2/9/9/2

JUgUgUL

EMSA

CPOOOOOOO000060E

PP
L

PV GND oN

T4

Tl
ZATIN TDEC T3

ZATORG
ZGEN

YGEN

—=Z IN10

+Z

+X =X +Y

JUUL L

EXTOR

PROZ

PRG2

EXORA

MFLN

EXSP

CFF

T8

XGEN

~Y

EMRESET

PRO4 OH

PROY

EXSTOP

External

External
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

Internal
Internal
Internal

Internal

power ON

power OFF
use
use
use
use
use
use
use
use

use
use
use

use

Apply no-voltage contact
to each terminal.
Applying a high voltage
such as 100V AC will
cause internal breakdown.
The external input ter-
minals marked with #

are respectively short-

circuited as per the

Tool broken detections grandard specification.

Internal
Internal

Internal

Internal
Internal
Internal
External
Internal

Internal

External
External

External

External

External
External

External

External

External

use

use

use

use

use

use

reset

use

use

program
progran

program

program

machine

select 8
select &
select 2

select. 1

zero retrun start

signal finish

emergency stop A

stop

start
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Description of External Input

Signal name

Circuit

Function

External
start (EXST)

R
10—0 O0—

20—

This button is used for starting memory
run and [«] , restarting them
after stop, or restarting single run.
Press the external start button and
detach your finger, and the button will

function. The timing is:*—i___”f———

External
emergency
stop (WXSTOP)

This signal is used for decelerate and
stop feeding during automatic
operation. Use external start for
restarting.

External
emergency
stop (EMSA)

This button is used for emergency
stop. Use external reset for
resetting. Contact is of normal close

type.

External This is an end signal for external
signal end 7? t signal output. For timing, refer to
(MFIN) 8¢——;—————— the description of external output

' terminal,
External g ¢ l This sigpal. is used for machine zero

machine zero
return start
(EXORG)

position return under external
command. Memory run mode is used.

Timing is:——1ﬁ___1*~——

External
program
select 1
(Prol)

In memory run mode, this signal is used

for selecting a program among
established program numbers 1 to 15.

Make this selection when external start

External
program
select 2
(Pro2)

External
program
select 4
(Pro4)

External
program
select 8
(Pro8)

becomes effective. In the event of no
selection, or the selection of No.O,
internally selected program will be
executed. Use binary code for program
selection.
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Signal name

Circuit

Function

External 235 Eig . This signal provides the same function
reset : as NC reset on NC control panel, and
(EXRESET) 24 o used for reset when external emergency
! stop functions are executed. This
: signal acts when this terminal button
. is pressed.
External 575 alo This signal allows switching off of NC
power OFF ' power from ocutside. Contact is of
(OFF) o — normal close type.
External 59$ 515 This signal allows switching ON of NC
power ON ‘ power from outside. Contact is of
(oN) fo—— normal open type.
Note 1: Best use of external power ON/OFF, external machine zero
return external start, external program select and external
signal output allows factory automation or laber saving.
Note 2: Even number on input terminal is commonly used with P24V

loaded. Their input circuit is as shown in the diagram.

PG
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'7-6-2, Description of External Output

1. TC-215

External output terminal

TB3
ACY @ AC 0OV
. -Emé AC 24V 1.0A for spotlight
AC 139 l ACLO0V 1,0A
(:) ' NCO Unused
act] - (89— - .
@E9 : _ ; AC100V (AIR) for air wvalve (50VA)
18 r ) AC100V for coolant valve (50VA)
TB2
[~ —_—
: NC1 Unused

®

COM External signal output coM
MF  Latch

Mil External signal output 11
! M12 External signal output 12
1 Ml4 External signal output 14
ML8 External signal output 18
\ M21 External signal output 21
i M22 External signal output 22
M24 External signal output 24
M28 External signal output 28
COM External signal output COM
i COM External signal output COM

® ®

—
—
-3

—
r—
o

®|®®

—
=3
—

Unused

. 8TL Automatic run in progress

ALH Abnormal output

®@EEO®® 6

., M30 Program end

—
(23
—

" MOO Program stop

- ZGEN Z zero return end
YGEN Y zero return end
y XGEN X zero return end
COM Zero return end

SV Servo ON

&

ot
—
=)

©0© 6

-

. ﬁ@ X AUTO Automatic run

@

Notes: 1. The terminals surrounded by @ have been internally
shortcircuited.

2, Use the crimp-style terminal TB1l.25-9-1 (NICHIFU) for the
connection with the terminal block.
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Description of external output

Signal name

Circuit

Function

Automatic run

When start button is pressed in memory
and [=] ; or automatit run is
started, this output is continuocusly
made until reset button is pressed,
external reset input signal is entered,
emergency stop input is entered, or
other alarm is put out.

After NC power is switched ON and servo
is turned ON, this output is
continuously made until alarm is put
out or NC power is switched OFF.

When the X, Y and Z axes return to zero
position, this signal is put out.

When program stop is executed, this
signal is put out. NC reset button or

next start command turns off the output.

This signal is put out at the end of
the program. NC reset button turns off
the output under next start command.

If the alarm causing servo system turn
off, alarm No. O through 33 is

displayed on the XRT screen, this
signal is put out.

(AUTO) ——— 119
—— —=% 120
Servo ON
(V) e 121
—— —$ 122
e | F——¢ 123
X zero return _
end (XGEO) — 144
(COM)
Z zero return o b 127
end (ZGEQ)
' b 124
(coym)
Y zero return ¢
end (YGEQ) 125
————1}—-—¢ 124
(COM)
Program stop
(YGEO) —— 131
—— 9 132
Program end q________¢ 133
(M30)
—— 0 134
Abnormal
output (ALM) —% 135
—— ¢ 136
Automatic run
————~————¢ 129
start
—— 130

After automatic run start button is
pressed, this signal is continuously
put out until it halts or single stop.
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Signal name Circuit Function

When one of external signal output from

M28 A : 104 (Com) 00 to 99 is specified in key-in and

mﬁm______¢ 101 memoxy run, NC controller puts it out
in decimal 2-digit BCD code.

l. External signal output is put out
only one per job in memory rum.
—— o  104(COM)| 2, External signal output prohibited:

M24 _ : 00 03 04 05 08 09 30

103 3. For external signal read timing,
refer to the description of
"external output terminal".

) 4, Program stop(MOO)
T P4 ¢ 104 (CoM) Program end (M30) i}
M22 _ : Coolant ON: OFF
. 105 Put out independently.

M1 — —o  104(COM)
— 107

— & 102(COM
— 109

M18

. — —d 102 {Con)
M14 _ _____(:’ 11

External signal output

M12 l]: 113

—t —b  102(CoM)
— 115

Mil

— b 102(C0M
— 17
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When 100 V AC spotlight is used

AN / (@)
/ N ) (®)

When 24 V AC spotlight is used

AC7 [ 160

®

ACs5{ 159

AC8{ 161
: . y
, / ~N
External signal output timing chart 4. (Supplementary comment)

External signal output latch

is put out 20 msec after the

20msec external signal is put out.

While the external signal

External
signal output

output latch is being put

out, external signal output

External
signal output latch MF is read. When the external
\ signal output and external
external
signal eund MFIN output signal end are put in,

the external signal output

Haxirc]um time of external signal latch is set to 0. A certain

time after this, set the

external signal end to 0.

% Before putting out external signal,
set maximum time external signal for
parameter. Maximum setting value is
9999 sec,

If set to 0, the maximum time

becomes infinite.
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For the external signal output, separate a two-digit decimal number
between the first and the second digits and convert each value into
a four-digit binary number. The value "1" turns on the terminal

concerned,
Example: When "external signal output 85" is input for operation in

the machining program, the external signal output terminals

M28, Ml4, and M1l are turned on.

External signal M28 | M24 | M22 | M2l | MI8 | MI4 | MI2 | Ml
output

Digit position Second digit : First digit

Binary number

82Y | 4@D|2@Y[1EY[8E){4@) |20 ]| 1@
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Description of External Output Terminal Board

For spotlight (100VA)

fele
I

VI2 VL1

Single phase 100V Coolant output
Solenoid valve (usable up to LOOVA)
Single phase 100V for air valve (50VA)

ON/OFF by output 0%}_

For spotlight (72VA) of European
type

©o0pPe
il

ellellelofelclelltCleret:

O —

®__]§§ Internal use
@&—1—1%

_]é Abnormal output
&8 Program end M30
_l§ Program stop MOO

Automatic run in progress

% zero return finish

Y zero return finish

X zero veturn finish

Servo ON

JUUUL

Automatic run

MF AUTO SV VGEQ YGEO ZGEO STL

External signal output latch

External signal output 11

M11

External signal output 12

Mi2

External signal output 14

Mis MU

External signal output 18

External signal output 21

M21

External signal output 22

M2z

External signal output 24

M2

External 'signal output 28

ofciclelofolelololciolelcicle
GlpoppO e oppeRe

I

M23
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Signal name Circuit Function
M28 : 101 When one of external signal output from
_________¢ 102 00 to 99 is specified in key-in and
memory run, NG controller puts it out
in decimal 2-digit BCD code.
—i F——ﬂb 103 1., External signal output is put out
M24 _ : '104 only one per job in memory run.
2, External signal ocutput prohibited:
04 05 08 09 30 . '
— F——*b 105 3. For external signal read timing,
M22 : refer to the description of
106 "external output terminal''.
4, Program stop (M30)
Program end {M00)
— 9 107 Coolant ON: OFF
M21 Put out independently.
— 108
S
o
a,
H
3
o
—
;‘% M18 — % 109
P — 110
i
o
g
3
43
& | Ml4 L 1l
' 0112
— — 113
M12
—0 1
— — 115
M1l
- ‘*b 116
— —b 1T
ME
— 118
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( Signal name

Circuit

Function

Automatic run

— —$ 119

When start button is pressed in memory

(AUTO) and key-in run, or automatic run is
R 120 started, this output is continuously
made until reset button is pressed,
external reset input signal is entered,
emergency stop input is entered, or
other alarm is put out.
Servo ON | ¢ 121 | After NC power is switched ON and servo
(sv) is turned ON, this output is
192 continuously made until larm is put out
or NC power is switched OFF.
X zero return r~——ii———¢ 123 | When the X, Y and Z axes return to zero
end (XGEOQ) position, this signal is put out.
¢ 124
Y zero return —— —0 125
end {(YGEQ) : 196
Z zero return — —¢ 127
end (ZGEOQ) | ¢ 128
Automatic run After automatic runm start button is
start (SIL) *’_——¢ 129 pressed, this signal is continuously
. T__WW,___é 130 put out until it halts or single stops.
{ Program stop When program stop is executed, this
(M00) L ¢ 13 signal is put out.
_"_______¢ 132 NC reset button or next start command
turns off this output.
Program end (M30) | —o 133 This signal is put out at the end of
program. NC reset button turns off the
—————————¢ 134 output under next start command.
Abnormal output : If the alarm causing servo system
(ALM) ' 135 turning off, alarm No. O through 31,
_———————~¢ 136 is displayed on the CRT screen, this

signal is put out.

i,
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61616

Cooclant motor wiring diagram

External signal output timing chart

(Supplementary comment)

20msec | External signal output latch

is put out 20 msec after the

External
signal output

external signal is put out.

While the external signal

External ] i
signal outpuc clutch MF output latch is being put
out, external signal output
External .
signal end MFin : is read. When the external

signal output and external

Haximuwn time of external signal gutput Signal end are put in’
the external signal output
latch is set to 0. A certain
time after this, set the

external signal end to O,
* Before putting out external signal, set maximum

time of external signal for parameter. Maximum

setting value is 9999 sec.
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8.

8-1.

(1)

(2)

(3)

(4)

Program Edit

Before Program Edit

Before program edit, set the following items completely, otherwise,

program will not be made correctly.

Program edit requires correct order. Follow the screen display

carefully.

Power switch ON

Power switch ON allows program edit (so far as the following items

are set)., For continuous operation of the machine, be sure to make

machine zero position return.

Tool registration

Mol it  fj;f:— Check_whether_fégistered:tools can be used

"fforfpew_pfqgfém,j'(Cah be.ghecked by tool

"_;aSSigﬁment,)_}' AR

Parameter confirmation . -

lum L PARAM —~":Check whether initial-se; value is acceptable.

:If the value 1s necessary to change, change it by

using parameter 1 (switch).

Cutting tool/condition confirmation

cr . .
MO COND ———~ Check whether initial set value is acceptable.

1. Tool pattern
2. Cutting tool/condition
3. Hole sizes before tapping

If necessary, change the contents.
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8-2,

Insertion/Deletion/Cancellation of Data (

Data may be required to be altered during the operation of this

machine or editing program.' If so, use the following procedure.

Make the PROGRAM PROTECT switch on.

(1) 1Insert --- Adds data of job or sub~program.

o Addition of job

l. When new job is added to the position before the job

ex) When new job is inserted into the position before job 01 in (
the screen given below. '
Move the cursor by using the &g& dg& keys to the

position into which new job is inserted.

P .
aJOB 02 TAP
gTHHAD UNC'I@ 24

FoB .o " ff }.. SRR
1GNALOUT - (
UBPROGRM i -

ROGRAM

ST

Press the | W key at job OL.

When job and last shape (except top face cutting) of job 01 is

requested, enter the necessary data. Job 0l is changed to job 02,

WRT | key is pressed,

Until data is completely input after the

the contents of items after current job 0l disappears from the

screen.
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Z
T
N
w
J
L ]
™
.
.
J

2 02
‘& THRA[

e PATRN SQUARE

4N
D MS. " oooxe.
aCHAMFR @,

=1. 4500 "
e @, - B TAO

2. A job is added to the program in which machining data is

completely input.

Move the cursor to the end of main program by using the

i
CURSOR

Press the

and

O
CURSOR

keys.

Wﬂf] key to set the last job or shape of next

job and to input the machining data.

Addition of sub-program

Move the cursor to the end of sub—program by using the

O
dg& and CRmOR
Press the WSAT

keys,

key to set new sub-program number and.to

input the machining data.

After this program edit, press the l fo | key. {(The display

returns to the menu screen.)
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(2)

(3)

(4)

B

Alter ——— Alters the contents of data.

Move the cursor to the data to be altered by using the

wg& . and ué;a keys, and set new data, .

After this program edit, press the [::] key. -
(The display returns to the menu screen.) =

Delete —-—iﬁgletQS;pfdgﬁaﬁs; §¥6gxém_jobs,fahd:sdb-program.'

In deleting:the,da;a_of job dp_sub-pfbgram, movéﬁthe cursor to
the data pdsition_by”q§ing;theﬂi'dg& "fand_5idg& key, and

press the [0eer|  key.

(When sub-program is deleted, the job using the sub~program

must be also deleted.)

Cancel

When input data is displayed on the input demand display area

{before pressing the |emR| key), press the | % | key, and

the input data will be deleted.

After the completion of data correction, be sure to turn off the

PROGRAM PROTECT switch.
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8"3 .

Program Edit Contents

EDIT

(1)

(5) TOOL ASSIGN

node

o

. MACHINING DATA
. MACHINING ORDER
. TOOL PATTERN
. CUTTING TOOL/CONDITION
5. TOOL ASSIGN. . = . _
5. PROGRAM NO. 'DISPLAY/ORDER
7. EXTERNAL PROGRAM 1/0 .

PROGRAM EDIT

Program edit menu screen

MACHINING DATE To complete program, necessary items for

(
(3) TOOL PATTERN

(4) CUTTING TOOL/

machining are sequentially input in the
characteristic interactive mode provided by

Brother Industries, Ltd.

(2) MACHINING ORDER Sets the sequence order for machining

the edited programs.

Set the tool pattern for the edited

programs.

Sets the peripheral velocity and

CONDITION feedrate of the tools used for edited

programs.

Assigns the registered tools to the tools used

for edited programs and to the tool menu.
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(6) PROGRAM NO. DISPLAY/ORDER
Displays the list of registered program numbers. (Performs

program deletion and others.)

(7) EXTERNAL PRQGRAM 1/0
Inputs orHOﬁﬁputs program data of the external memory unit

(special appéssofy)q;i_

e : s e R .
Press the | " | and [wez} key to,regig;er-tools_in'the:@agazine.

Execute the edited program.

* (2) MACHINING QRDEQ 3y_pf§$5ingr;he.' Eorm E_key,_ﬁhe'data is
(3) TOOL PATTERN | specified only for the program.
(4) GUTTING TOOL/ | = o
CONDITION

When machining order data of PARAMETER, cut-
ting tool/condition data, and tool pattern
data are accepted, check data, and omit the

key operation,.
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8-3-1. 1Input of machining data

This screen allows the creation of machining data (program). (Data

can be set in the item where the cursor flashes, and the cursor will

descend. )
Set the | ™| key and PROGRAM PROTECT switch to on.

Machining data is set.

'_'ﬂ3 ”f'f{  ﬂ: f“' f wT. ?f_:f f ] f The program number on the

s PROGRAM 2@0@ N MACHININGDATA }.eft_hand screen was Used
P D . : L s previously.

When the program number on
the left—-hand screen is
accepted in setting the
program number, the number

PROGRAM NO. =_ - 0 e
fo MENU DISPLAY o - S can be accessed only by

pressing the |™ER| key,

Set 4-digit program number.
Any program number can be set within four digits. (Program No. 0 cannot
be used.)

ex) Press|2

B

0 |10 (|9 |and |wmm| keys for program number.

snees o~
NZTEZANETD
CEOoOmMoD

. fo MENU, DSP

Key in items by means of

Major items of the program are displayed.

dialog on the screen display of reach machining.
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l. Setting of machine zero position

0 Set the machine zero position X, Y and Z,
Set the distance from machine zero position. (Refer to 6-1
Machine Zero Position Return.)

For the Z axis, the position from the table top (0} is set.

ex)

7.87

-] =~ Machine zero position )
¥, ({Center position of the
spindle when the table
is at machine zero - “:-
Cnipesitien) o U

Work zero™ |

%

position ( B Figs 1=l
Work L
i
!
0.4
Jig tool. 4.0 |48
Table
Fig. 1-2

The above machine zero poéition is specified as follows:
(X, Y, z2) = (-7.87, -1.97, 4.0)

2. Setting of TOOL RETURN HEIGHT

When a job is ended and'the machine shifts to next job, the
rising height of the Z axis (top of the tool) must be set.
Set the position from the Z machine zero position.

When work zero position'is set in the work bott@m (refer to
Figure 1-2), the TOCL RETURN HEIGHT is height added work

thickness to height of workpilece upper surface and tool end,

- 189 -




3. Setting NO. OF WORKPIECES

Set the number of workpiwces. Up to 12 workpieces can be set.
When plural quantity is set, the distance form work start
position for the standard work to work start position for each

work is requested to be entered.

pAaTa -
-1. 600

2. 5000

Standard Standard

» position R T position
®H— ® {aja #

Work
\zero position

@ ® -© o 1

Hork 2 (next work) Work 1 (Standard work)

In the above figure, since the Y axis is in the same position,
(X, Y) is specified as (-4.0, 0).

In addition, programs in the following cases can be edited as a

program with plural workpieces.
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Standard

] position

J_\ l | 0.6

) & o & o f

L | | 0.6
© O & & &

T T T >
OO © O——0— ’
OO S
OO OO0 \

When méﬁyzwo;k'hples ére in order as'shown_in the above figure.

Regarding holes in one holizontal line with slant lines as one

workpiece, total of eight workpiece can be set for working.

In this case, since the position of the X axis is the same from
- the standard position for standard work to standard position for

each work, workpieces are as follows:

Work 2 (X, Y) = (0, -0.6)
Work 3 (X, Y) = (0, -1.2)
Work & (X, Y) = (0, ~-1.8)
Work 5 (X, Y) = (0, -2.4)
Work 6 (X, Y) = (0, -3.0)
Work 7 (X, Y) = (0, -3.6)
Work 8 (X, Y) = (0, -4.2)
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4. Work material setting

‘6.
g
B
-9,

10,

Select desiﬁéd ﬁéte:ial from among the tegistéred materials (10

types) by.thé menu number; and set it.

When work material is not registered, it is necessary to register

the material as special material and enter cutting tool/condition.
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5. Job

When work material is completely entered, set necessary machining

items for each job.

* Job 01 is displayed. -

1. SIGNALOUT
121 SusPR

Select the last machining or last shape (except for top face
cutting) from among the teaching data area. Items necessary for
the machining or shape are requested to be entered.

All machining processes set in the tool patterns are included here.

ex) If Chamfering No Chamfering
® Tapping ® 1. Center drill B 1. Center drill
m 2. Drill ®m 2, Drill
& 3. Chamfering tool B 3. Tap
N 4, Tap

is set in the tool pattern, specifying tap and other than 0 for chamfering
causes center drill, drill, chamfering tool and tap processes to be carried

out in the tapping process.
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5-1. €. HOLE

CBHT Q.

. BmNO. 4

. ALUMINUM
saNaL 99,

oY -4.
eDEP
BNt

ay -
X aFEED R.

MENU DSP

-

Set the items necessary to machlne in each Job

Set center hole by pressing the 1; :'and_fEmm keys.

mC., ¢ (D in Fig. 5-1)
Set the diameter of the work hole.

m ANGL (0- in Fig. 5-1)
Set the angle of hole.

Set the diameter and angle of hole.

Items in a job (pattern, Z axis positiom, XY position,

peripheral speed) are described in Section 5-9.
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PATRN: Set work pattern.

Pattern
1. Circle 2. Square 3. Line 4
. 5
1

A S T

. Point

Select the pattexrn.from ébofe teaching data areas.

(1) CIRCLE pattern =

ROGRAM 2000) MACHINING
(o4 2. 7500 ay

< Q
L RIKING &aX -
RO PO eZ 4. 0200
® OL _RETURN HEIGHT
L . OF WORK PIECES
. RK PIECES MATERIAL
L 21 TAP
HRAD M5, 2Q0X0@. 800
sCHAMFR Q. @315
ATRN CIRCLE : ‘
sN, D. 6. 020
asS. . !

eP. F. R. 1
BMaIiN PROGRAM END

 Fo MENU DSP

caTa
~1.- 6000

Work hole
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d N.D.:

" ON.M.:

Set whether work is to be performed at the positions
obtained by dividing the circle.

In this case, the circumference must be equally

‘divided.

In Figure 1-1, the circumference is divided by six.

A settlng value must have a decimal point.

'-Z_Maximum setting value. 99 9999

7:Set_the numbér_bf_thg_work hole

 In Figure 1-1, work number is 6.

:In the XY plaln surface,: et the angle of the work

' g'start p031t10n to the X ax1s.-ff

”':f?In F1gure 1-1, when the work sequence is specified

u RADU:

in the order of A, B, C, D, E and F, the angle of

the work start position to the X axis is specified

to 60 degree.

Set radius of the circumference pattern.

r in Figure 1-1

* The working direction of circumference

pattern is always specified as

counterclockwise direction.
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(2) Square pattern

L ALUMTNUM S
ITORSION RH B
IDHLD . -2 4000 -

anBaN oegna.e
IN PR :
238 PROGRAM ENC

:_

Work is performed on the contacts of the square (square or

rectangular). Four-hole work is performed.,

A  Work hole
T T Work start position
B’ B
[ L
A
(5 5.
B B
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B X, Y: Set pitch in the X direction and in the Y direction

of the square pattern.

According to work start position and pitch setting, the

moving direction is determined.

e x) [X -4.72
Y -4.0
<

Work start position

O {t

=
X 4.72
[Y' -4,0

Work start position l::>

b | 3
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{3) LINE pattern: Perform working in the line. (

e OO
o ON.M,: Set the number of the work hole
In figure 3-1, work number is 3.
B S.A.: In the XY plain surface, set the angle between

work movement direction {(pitch direction) from

the work start position and the X axis.

( S
o)
90°
ex)
180°
< hH =
45° ' Work start position
X In the above figure, : -
210 the angle is set to 225 degree. { N
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E Pitch: Set the hole work pitch on the straight line pattern.

!Pitch !

* Workable only when divided into equal length.
% When pitch is set in the minus direction, moving

divection is reversed.

(4) POINT pattern: Work is performed at a position.

FPROGRA
O R G % =
RO PO D
Q0 = R J
G, O OR = 2
o B - R 3
OB @ P 2 ©
= A D A0 ’, 8 Mz L) i
» R *s
Ao TR PO
O ) ROUQA DEP 0
a o0 7o
— s 4
= : = R DR 2
A PROG ®
0 PROGRA >

Work is performed at the position set in XY position.
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Z POS

8 B.H.: Set whether the work hole is a through hole or

blind hole.

SBelect data from teaching data

areas of: 1. Through 2. Blind
|
! Depth Depth
Fi.g‘ 5"9_2
1. Through 2. Blind
B DEP: coBet the depth of the work hole._

In response to the through hole,'set the thickness

i_?of the work.;__ i

E HGT: : oSet the helght from the Z axls work zero position to

:‘othe work top face.ﬂfT'

~When the work zero posxtlon and work top face are

ef:the same, set the helght to 0.

= Ht: .;eLSet the helght of the Z ax1s returnlng from one work

"f:p051t10n to another work p031t10n 1n ‘a job.

0.6 ;0.4

T

2N N WA N
A

Hole drilling work of ¢0.26

of work number 2 by the
job-02 straight line pattern

Tool return heighe

Return height
set by job 02

i

Hole drilling work of #0.26
of work number 2 by the
job-01 straight line pattern

Return height
get by job 01

Z axis work

x\\\}\\\\\\\\\\}\\\

\\\\'
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XY POS

Set the start position of XY work.

Set the position from the XY work zero position.

2.0
—X HWork zero position
3.2
O O &
Work start position
Work
-Y

In this case, the XY position is set as

follows:
X - 2.0
Y - 3.2

In response to the CIRCLE pattern, set the center

position of the circle from the work zero position.

Work zero position
4.0 | _

Work start

\«position 3.2

Work

In this case, the XY position is set as

follows:
X - 4.0
Y - 3.2
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Peripheral Feed (
The memory data specifies the peripheral speed and feed, in
percentage, of the cutting condition described in Section 4,
Cutting tool/condition of the Program Edit, and the data
accelefates or decelerates the peripheral speed and feed.

(For details, refer to 7-5-2, Cutting tool/condition.)

Peripheral velocity:
. , X , X
Revolution peripheral (Tool diameter (inch)) Revolution speed X w

speed ft/min 19

Feed: Feed amount inch/revolution Moving distance per revolution

ex) Blind hole work is performed with tap of M8 X 1,25 for
material (ADCLl2) work.
(material ADC12)

Machining type Registered Tool Name | Peripheral Feed amount
Velocity ft/min{inch/revolution
Center Drill " Center Drill = 98, " 0.004
Drill = ¢-3 Drill n 164. : " 0.004
3- ' 5 164, = (.008
Tap (Blind) m -3 S tap m 98, *
95— m 131. &
T ™ ,_3 P i L 98 . *
ap (Through) i tap . 131, )

When the machine is delivered, the cutting condition is set

as shown above.

In this case, when the peripheral velocity is set to 150% and

feed amount to 150%, the peripheral velocity is magnified 1.5
times, or set to 196.5 ft/min. Therefore, the peripheral
velocity is set to 12 x 196.5/(8 x 25.4) x 7 = 2383 min ~1

(rpm).
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5-2, HOLE

PROGRAM 20003
SWORKING 8X -2

: J EQUARE T C
ePATRN SQUARE_, .,

ezPOS mB. H. T
PR 8 .HGT -
X .
e S RAM END
MAIN_ P RN
@suB PROGRAM END

% -_-Fo. MENU QSP :

;/)_.H,

2 and |ewer| keys.

Set the hole by pressing the

Through hole Blind hole

f T | D

¢t

L

‘k\_

" HOLE ¢ (D in Fig. 5-2)

Set the diameter of work hole.

m CHAMFR (C in Fig. 5-3)
Set the chamfering size.

When chamfering is unnecessary, set the size to O.

Set the hole diameter and chamfering size.

For the subsequent settings of the pattern, Z-axis position, XY

position, peripheral-speed, and feed; see Ttem 5-1, "Center hole

machining".
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5-3. TAP

ie
WORKING X
ERO Po a2z

WORK

Set the tap by using the |3 and jener| keys.

Through hole vork Blind hole work
é%/ : . '.. D
T
i I | N 7 1 c
L % %
= TORSION ) Set; whether the eslcrew is right-handed or

left-handed. Data is selected from teaching
areas of:

1. right-handed thread 2. left-handed thread.

s PYRAD (D in Figure 5-3) Sets the screw type.

Data is selected from teaching data area.
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Screen display

Type - Displayed screw type (Abbreviation)
TC-215 1. Metric coarse MC
screw threads
2. Metric fine MF
screw threads
3. Unified coarse UNC
screw threads
4. Unified fine UNF
screw threads
5. National Pipe NPS
Thread Standard
6. British Standard BSP
Pipe Thread
7. British Standard BSW
Whitworth
8. British Standard BSF
Fine Thfead
9., British Association BA
TC-225 In addition to the above
' nine types,
10. American Standard NPE

Taper Pipe Threads

for general use,
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B Nominal diameter (D in Fig. 5-3) Set the nominal size of screw.

B Pitch and threads/inch (D in Fig., 5-3)

%

B

%

Metric screw = Pitch

Inch screw = Threads/inch

When screw type, nominal size, pitch and threads/inch are set,
primary hole sizes and hole sizes before tapping in cutting

tool/condition (7-5-2) are automatically set.

® DRLD Sets hole sizes before tapping.
Through hole work '
(® in Fig. 5-3)

®

The shape after woréaunder the condition of (primary hole
depth) > (depth) @ dis different from that under the
condition of (primary hole depth) E (depth) .

1ind hole work (R, in Figure 5-3)
Taking into account the ineffective length, set the size.
When the set value of the primary hole depth is less than or
equal to the set value of the depth in the counter bore depth,

the parameter allowable depth of the hole size before tapping

become effective.

(For details, refer to Section 7-2-1, Parameter (Switch).)
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B CHAMFR (C in Figure 5-3) Set chamfering size. When

chamfering is unnecessary, set the size to 0.

_For the subsequent settings of the pattern, Z-axis position, XY

position, peripheral speed, and feed; see Ttem 5-1. "Center hole

machining",

5-4. REAMER

' ‘MACHINING DATA
- aY  -1. 6000

1]
003

eHT Q.
®NO. 4
ALUMINUM
sDRLD 9.

mme-
P
5 89 r

o
=0bdC~N GN DPIO

[
N
b
o]
n
[ ]
§9I> 99 HOMN -

S ONOON Kb o~ —Heu!
S0I0 9O K
REH

E
R
H
C
s
B.
s H
P

WXA4IXCBEbM

[s]
H
F apP, S. F

eP. F. f
sMAIN PROGRAM END
sSUB PROGRAM END

Fo MENU DSP

Set reamer by using the 4 and |ever| keys.
Through hole work Blind hole work |
|
v l
o s /fl) -_-M_CD
: Fig. 5>-4
{ . £

® HOLE ¢ (D in Figure 5-4) Set the reamer diameter.
* When the reamer diameter and parameter reamer finish allows 1

and 2 (7-2-1) is set, the primary hole drill diameter is

automatically set.
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*

B DRLD Set the primary hole depth of reamer work.
Through hole work (@ in Figure 5-4)

o 1

@ ®
The shape after work under the condition of (primary hole
depth) is more than (depth) @ is different from that under
the cond1t10n of (prlmary hole depth) is less than or equal to

(depth) .

Blind hole Work (91 in Figure 5 4)
Taklng 1nto account 1neffect1ve length of the reamer, set the

value.

As for b11nd hole, when the set value of prlmary depth is less
than or equal to: the set value of the depth .the reamer
primary allowable depth of the parameter become effective.

(For detalls, refer to Sectlon 7 2—1 Parameter (Switch).)

" CHAMFR (C in Figure 5-4) Set the chamfering size. When

chamfering is unnecessary, set the size to 0.

For the subsequent settings of the pattern, Z-axis position, XY
position, peripheral speed, and feed; see Item 5-1. "Center hole

machining",
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5-5. CBOR HOLE work

SJen

H
s
R

r

“aHOLE$ Q. 2
#CBORD ;9.

%]
o

SEQUARE

Tex .
" THROWU
k)

Jiimw
aDEP: -
BHE

N

..
B
ey -9,
.eFEED R.

WECN 06
BNOON NN -

-

S AP, 8. Re
Z PROGRAM END 5
UB-PROGRAMuEND,.._

A
o
2
oe
H
-]
-]
o

x6O -

fo MENU DSP

§ féné f eer| keys.

0

Set qéuﬁ;éf.bofeﬁhéiéfby:usiﬁg_the"

. Through hole work - Blind hole work

Figure 5-5
™ HOLE ¢ (d in Figure 5-53) Set the diameter of the drill hole.
B CBOR ¢ (D in Figure 5-5) Set the counter bore diameter.

E CBDRD (%; in Figure 5-5) Set the counter bore depth.
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® CHAMFR (C in Figure 5-5) Set the chamfering size.

chamfering is unnecessary, set the size to 0.

When

For the subsequent settings of the pattern, Z-axis position,

XY position, peripheral speed, and feed; see Item 5-1. "Center

hole machining".

5-6.

CBOR TAP .. ..

QA0 f G Do
AQ
QOO0
z (4
PIECES 0
) =
OR P OR 0 z
Paktel?s s =RFel’s HORY O
ORD D " DRLD ‘.
R O, 3302
Y-
QO "
RO 3 L) = 'y
7y Q9 ¥
Q. 970 Q. 9
2 L L) H
RO D

Set the counter bore tap by using the

Through hole work

|

§

2%

Blind hole work

d ¢,

RN
N
N
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——

B TORSION
Sets whether the screw is right—handed or left-—handed.
Data is selected from teaching areas of:

1. right-handed thread 2. left-handed thread

® THRAD (D in Figure 5-6)
Sets the screw type.

Data is selected from teaching data area.
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Type Displayed screw type Screen disPlay (
(Abbreviation)
TC-215 l; Metric coarse MC
screw threads
2. Metric fine MF
screw threads )
3. Unified coarse UNC
screw threads
4. Unified fine UNF
screw threads
5. National Pipe NPS
Thread Standard - ‘ (. ;
6. British Standard BSP
Pipe Thread
7. British Standard BSW
Whitworth
8. British Standard BSF
Fine Thread
9. British Association BA
TC-225 In addition to the above
nine types,
10. American Standard NPT
Taper Pipe Threads
for general use, (
)

Pitch and threads/inch (d in Fig., 5-6)
Metric screw = Pitch
Inch screw = Threads/inch
CBOR ¢ (D in Figure 5-6) Set the counter bore diameter,

CBORD (%2 in Figure 5-6) Set the counter bore depth.

DRLD Set hole sizes before tapping.
Through hole work (f in Fig. 5-6)
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®

®

The shape after work under the condition of {(primary hole

depth) > (depth) (A) is different from that under the

condition of (primary hole depth) < (depth) (B).

Blind hole work Taking into account the ineffective length, set

the size.

* AS for blind hole, when the set value of the primary hole

depth is less than or equal to the set value of the depth in

the counter , the parameter allowable depth of the hole size

before tapping become effective.

(For details, refer to Section 7-2-1, Parameter (Switch).)

B CHAMFR (C in Figure 5-6) Sets chamfering size. When

chamfering is unnecessary, set the size to 0.

For the subsequent settings of the pattern, Z-axis position,

XY position, peripheral speed, and feed; see Item 5-1. "Center

hole machining".

5-7. CBOR REAMER work

o
=)

sHT
aNO. -

amme- -
r

s CBORG
*DRLD

866

LB
sDEP

o
SOLCY ORNNMDOION

SOTA O9ORAO=LY
NGO NRLD~ —-OM

sy
sFEED R.

QGGIg oo b -

xO0

' Fo MENU DSP .-

MACHINING DATA
oe .y -1. 6000

Q.

1
ALUMINUM

o
Q.

-d.
Q.
aHt 0.
-0.

\
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Set the counter bore reamer by using the 7 and me keys,

Through hole work Blind hole work
2

e
y

{

L
[
o
~T*
]

7

N

Figure 5-7
B HOLE ¢ (d in Figure 5-7) Set the reamer diameter.

* According to the setting reamer diameter and setting value of
reamer finish allows 1 and 2, the primary drill diameter is
automatically set.,

B CBOR ¢ (D in Figure 5-7) Set the counter bore diameter.

B CBORD (%2 in Figure 5-7) Set the counter bore depth.

® DRLD Set the primary hole depth of the reamer wérk.

B
The shape after the work under the condition of
(primary hole depth) is largér than (depth) @ is
different from that under the condition of {primary

depth) is less than or equal to (depth) ® .
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Taking into account ineffective length of the reamer in the

blind hole work (¢, in Figure 5-7), set the value.

¥

Only in the blind hole, when the setting value of the primary hole
depth is_less_than'ér equal to the depth, allowable depth of

the paxameter_réamer ppimary hqle_becoﬁgs_effective.
(For_details,5réfer-to:Sec;ion 7-2~1, Parameter (Switch).)

L CHAMFR (C 1n Flgure 5~ 7) Set the chamfering adze. When

chamferlng 1s unnecessary, set the 51ze to 0.

For'the”éﬁbééqdéﬁt?ééttiﬁgéfOfﬁthe péttérh,'z-axis position,
XY position, peripheral speed, and feed; see Item 5-1. "Center
hole machining'. ‘

5-8. MILLING

Set the top face cutting by pressing the 8 and |=meR| keys,

and the teaching area will display the following:
Straight line: plus

R cutting: minus

When tool diameter is set with plus (without sign), straight
line cutting is specified, and when tool diameter is set with
minus  {with minus sign), R cutting is specified. Necessary

item is required to be entered.
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5-8-1. Straight line cutting (When setting tool diameter without

sign)

ex)

« PROGRAM 2000

SWORKING #X
"ZERO Po_#Z
¢ TOOL RETURN HEIGHT
®*NO. OF WORK PIECES -
*WORK PIECES MATERIAL
IJOE 21 COOLANT
B 02 MILLING

83 COOLANT N
PROGRAM END
"PROGRAM END -

fo MENU DSP .0

MACHINING DaTa -
S =2, 5000

.-IHT
NO.

. 8y
sDEP

EHt
"y
sFEED R.

2
SONAQFF  OFF

_

Cutting length X

Specification of direction and
length with incremental method

.

- 217

XY position

Cutting length Y

Specification of direction and
length with incremental method

Position to start working
(Position from work zero position)




B TOOL ¢: Set tool diameter. (Wisthout sign)

o Cutting length: Set moving distance of tool.

ex)

Set the direction with the incremental method.

3.25 0.78

Work
zero position

!r

3.15
Y

) ) . l
/ X

Figure A

When the tool moves in the arvowed direction in Figure A, the

cutting length is specified as (X, Y) = (-3.25, 2.36).

Tool

Cutting length Tool

A

77 7]

/

Allowance Allovance

Radius of tool

Radius of tool -
+ — <

(Caution)

Work
Figure B

If the cutting length is set only to the working
width when top face of the above portion with slant

lines is cut, some portions in the work side may not
be cut fully. As shown in the Figure, set the value

with allowance.
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0 Z POS

® MODE: . Set whether the in-position check is performed
around the intersection point of the X and Y axes at
the time of consecutive cutting.
Select the mode from teaching areas of:

l. Cutting mode 2, Position check mode {In-position check)

ex) Job 02

When job is set as shown in the figure,
the mode is specified in the previous job,

Job 01  and job is set to Ol in the figure.

1.  Cutting mode
XY cutting ‘ - — Program instruction

\ —-— Actual moving path of

e
’

the center of tool.

XY cutting Figure 1

As shown in the figure, corner of sequential cutting movement may
be rounded, because one job is shifted to next one (top face
cutting) without in-position check.

As the cutting speed is higher or coefficient of acceleration or

deceleration is greater, degree of the roundness is greater.

The cutting mode is made valid only when the consecutive XY

cutting movement {(refer to Fig. 1) is performed.

Therefore, tools moves consecutive corners of "XY cutting

movement — Z cutting movement' in the position check mode even if

the cutting mode is set.
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2. Position check mode

XY cutting

In-position check
XY cutting
At the end point of the axis movement, reduce‘éhe machine

speed to zero, then check the machine is placed in the

in-position mode (perform the position check), and enter next

operation.
M DEP: Set the cutting work depth.
8 HGT: Set the height from the Z axis working zero position

to the work top face.
* When the working zero position is set on the work

top face, the height is set to 0.

= Ht: Set the Z axis ascending position from working zero

position.

Notice that the return position for the top face
cutting work is different from that for other works.
% When (return position) > (work height - depth);

Returned to the return position.

o

When (return position) < (work height - depth);
Returned to the position of (work height - depth)

Supplementary 1) When top cutting jobs continue and returning
position of the previous work and work position
of next job are matched, set the depth to 0
allows top cutting job to start from the same
position., Therefore, in this case, the top

face can be cut without Z axis movement.
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Supplementary 2) When more than one workpiece is performed and
Machining order is set to 3 (INDV JOB):
(1) When (TOOL RETURN HEIGHT (HT)) S (HGT.
‘height)
Returned to stop position forward work.
(2) When (TOOL RETURN HEIGHT (HT)) > (HGT)
Returned to TOOL RETURN HEIGHT position

o XY POS: Sets the position where the XY position work

starts. Set the position from work zero

position.

ex) .
3.2 0.8

Work
zero position

4

3.2
2.4

L.

~.

\\4
At the XY position in the above figufé}\fx, Y) is set to

(-0.8, -3.2).
o For the peripheral speed and the feed, see Item 5-1. '"Center

hole machining'.
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5-8-2. R cutting (When setting tool diameter with minus sign)

XY Position (Center of R,
coordinate from work zere
point)

(X: -6.0000,
Y: -3.1000)

% start position (Coordinate
from the center of R)

AN

X A
o directi::\*f//

Work

(X: 1.4000,
Y: 0.0000)

R end point (Coordinzte from
Tool dismeter the center of R)

(X: 0.0000, Y: -1.4000)
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B TOOL ¢: Set tool diameter with minus sign.

B R START: Set the X and Y Cutting start position

(position from the center of circle).

® R END: Set the X and Y cutting end position
.:(positidp from the center of circle).
._* When the_start_point and end point are the same
.' bqsition,_an entire circle of 360 degree is

-1formed,_f'

o DRCTN: Set the cuttlng dlrectlon..' ” _
~l~Select the d1rect10n from teachlng data area of:

1. w2, CCW

1. Cw
Clockwise direction viewed
from the top of motor
2, CCW -
Counterclockwise direction
viewed from the top of motor
o Z POS
8 Mode Set whether the in-position check is performed

around the intersection point of the X and Y axes at
the time of consecutive cutting work.

Select from the teaching data areas of:

1. Cutting mode

2. Position check mode (In-position check)

(For details, refer to the description of LINE

cutting mode.
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B DEP: Set the cutting work depth.

® HGT: Set the height from working zero position of the 2
axis to the work top face.
* When working zero position is set on the work top

face, the height is set to zero.

B Ht: "'Set the helght from worklng zZero posxtlon of Z axis.
‘ ﬁ (For detalls, refer to the return descrlptlon of the

'stralght 11ne cuttlng )

o XY POS: ?; Set the center posltlon of the c1rcle.

Set the pOSlthn from the worklng zero position.

ex)

6.0

—X Working
zero position

+?—

Center
of the circle

The XY position in the above figure is specified as
(X, Y) = (6.0, -3.2).

%* When working zero position is assumed as the center of the

circle, the setting value is 0.

o For the peripheral speed and the feed, see Item 5-1. "Center
hole machining"
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5-9.

COOLANT

Set the coolant by pressing the (9 and . |eer| keys.

MACH'ENING

CBOR TAP ' 14. SIGNALOUT:
. cBoR 2. SUBPROGR

PROGRAM *

L STOPR:

Set whether to open or close the coolant valve.

Data is selected from the teaching data area of:
1. ON 2. OFF
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5-10. XY-MOVEMENT

Set the XY movement by pressing the land |ewer| keys.

aMAIN PROGRAM END
®SUB PROGRAM END

Fo MENUV DSP

2 i

Move the X and Y axes to the position displayed in the

teaching data areas of:
1. XY Designation
2, Machining zero return

3. Working zero return

Select data from among the above items.
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5-11.

SIGNALOUT

Set signal output by pressing the 1 T lang |ene keys.

Ta -
~1. 6000 .

@, 5800 -
*#NO 1 i

ALUMINUM
. aCODE 90

" Fo MENU DSP. "

\\;-: AR -_.5:-:_3__“ﬁ1_7.. S 4;;) o

When external functions are necessary for the working run,

the machine is operated by signal output.

Signals are put out in two-digit BCD codes (binary decimal

number). When the FIN signal is returned to the CNC

equipment, the operation ends.

Codes 01 to 89 (Exclude 3, 4, 8, 9, and 30.)

Codes 90 to 99 are used for calling the magazine numbers.

Code Magazine No. Code Magazine No.
90 —> 190 95 — §
91 ————> 1 96 —> 6
§2 —m> 2 97T — 1
88 —— 3 98 —— 8
94 — 4 99 ——— 9
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5-12. §SUB PROGRM

Set subprogram by pressing the

and keys.

HINING -0ATA
aY ~1. 60

—/

The machine can edit subprogram as well as main-program.

8-'4 l"c

The subprogram is used to omit a part of program

addition to avoid repeating the same work as in the case of

sampled program edit and sampled work using subprogram (shown

in the above screen).

® NO.:

" XY POS:

B P.S.R.:

s FEED Rt

Set subprogram number from among 77 to 99.
(Work is set later.)
Set the work start position {(position from work

zero position) of the X and Y axes.

Command the peripheral speed for the cutting
tool condition with percentage. (See Item

5-1. "Peripheral speed and feed for center

hole machining'.)

Command the feed rate per revolution for the
cutting tool' condition with percentage. (See
Ttem 5-1. "Peripheral speed and feed for center

hole machining".)

Get the contents of tle subprogram process after the main pro—

gram end.

/

(See Item 5-15. "'Subprogram process".) ;
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5~13, PROGRAM STOP

Set the program stop by pressing the 1 3 |and |ewes keys.

Program execution can be stopped temporarily. At this time,
spindle revolution and cutting oil supply are stopped.
Therefo;é?ﬂwhgn.édtting.oilusupply:is-necessary, set the job

for coolant-on.
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5-14,

5-15.

MAIN PROGRAM END

Set "main program end - 99" when the main-program setting

completes.

SUB PROGRAM

When subprogram processes are included in the main program,

set the subprogram number and the items hecessary for

machining for each process.

GRAM 2114)
Ge4d SUB PROGRAM
2. 00Q0

S
PﬁOGRAM END
_ ap
& THRAD UNC2"
lCHAMFR 0 o2e80
s PATRN LIN
as. A. .180. DO

*ZPOS nB H. BLIND
HGT : 0.9@00

100%

MACHINING DATo
) 0_ 70

-4. 8000

IFEED R. ~ 100%
*NO. 70

s TORSION RH

$DRLD 0. 2800

aN. M.
SPICH
SDEF

ML

'-sue PROGRAM END

The subprogram includes the center hole, hole, tap, reamer,
counter bore hole, counter bore tap, counter bore reamer, and
face milling processes; and the items are the same with

those of the main program.

Set "subprogram end -99" when the subprogram setting com-

pletes.
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8-3-2., Setting of MACHINING ORDER

Set the machining order of the edited program.
# The setting can be omitted when the machining order data

stored in the memory is used.

° To change the machining order

Make the| 7 mode and the PROGRAM PROTECT switch ON.

Press the 2 land |ome keys to set the number 2 in the

menu and set the program number.

The machining order set according to

that of the parameter 1 in the memory

data is displayed.

Seiect data from the teaching data area to set it..

When setting a machining order different from that set by para-
meters, the machining order inherent in this program is set and
"r&A%" i displayed.

The setting completes by pressing the [EE:. (The menu display

appears.)

- 231 -




i

o~

o To return the machining order to that of the memory data:

When setting the machining order in the above operation for change,

set "-9999" instead of the menu number.

The operation completes by pressing the

appears.)

~ 232 -
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1.

Individual Job (1 piece)

A piece of work is machined for each job.

According to the machining order set in program and the order
of tools for the job, work is machined. When more than one
piece of work exists, the program for the first job to the
last job is executed for the first work, then the program for
the first job to the last job is executed for the second job,

and these operations are repeated.
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~ Though execution speed of the machining order for each job is

slower than that of other machining orders, in this machining
order for each job, the order and moving path are surely
grasped. 7

In addition, no limitation exists in the order of machining

data (programs).

ex) Machining pattern: Square and straight

Using tool: (1) Center drill (2) Drill (3) Tap

-© - © &

OO~ -

Job 01

@~

\=

7/

I

Work 1 Work 2 Fig. 1-1
After one piece of work is completed in the machining order,

the next work (work 2) is machined.

Job 0l: Square pattern

# |
__F’#__.fe———"*‘—”f‘——_Peiﬂ—_P Center drill
A

(0dd number)

Drill

(Even number)

}

Tap
{0dd number)

r\ Tool i
| - veplacement

s Start

G

—

oe——0

<

u

Tep Fig. 1-2
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ex)

When machining pattern is used, tools in the order of odd
numbers move in the setting order., However, tools in the

order of even numbers move in the reverse direction. (Figure

1-2)
Individual Tool (1PC)

According to the machining order set in the program, work is
machined. However, when a tool is used in another job and
the tool is to be used in the desired job, the tool can be
jumped to the job disregarding of the machining order. When
more than one workpiece exists, the first workpiece is
completed, then the second workpiece is finished, and these

operations are repeated.

When machining pattern is used, all tools are machined in the

order of the pattern.

(Toward the arrowed direction in Figure 2-2)

Machining pattern: Square

Using tool: (1) Center drill (2) Drill (3) Tap

Tap

| peinr : f
\

Drill

Tool |

- replacement
ente t/

drill

[ - Start

&

O <O
@

enter]
= (drill

Drill. " | Brill

Fig, 2-2
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ex)

As mentioned above, work is machined. When more than one
workpiece exists, one workpiece is completed, then another

workpiece is machined.

The execution speed of the machining order for individual
tool (1PC) is faster than that for individual job (1EC).
However, when more than one workpiece exists, the execution
speed of the machine order for individual job is faster. The

feature of individual job (1PC) is to finish jobs one by one.
The order of machining data (programs) is limited.
Non-machining job cannot be entered between machining jobs.,

Job Gl Tap
Job 02 External signal output ——- Inhibited

Job 02 Drill
Individual Job
All pieces of the same work are machined.

According to the machining order set in the program and the

order of tools, workpieces are consecutively machined.

When more than one workpiece exists, the tool of the job in

the first work is used, then the same tool of the job in the
next work is used. As the machining order of the individual
job (1PC), when a work pattern is used, tools with odd number
are used in the normal order, and tools with ever number are

used in the reverse order.
(1. Refer to Figure 1-2, Individual Job (1pC).)
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ex)

Machining pattern: Square, straight line
Using tools: (1) Center drill (2) Drill (3) Tap
/JOb 0

/& ; :

——o-L
R A

ex)

Job 02
Work 1 Work 2
The workpieces are finished using the tools in the following

order: the first tool of job 0l in work 1, the first tool of
job 01 in work 2, the second tool of job 01 in work 2, then

the second tool of job 0Ll in work 1.

The execution speed of the machining order of individual job
is lower than that of individual toel. However, when more

than one workpiece exists, the execution speed of individual
job is faster than that of individual job (1PC), and

machining order and moving path can be -grasped to a certain

degree,

The order of machining data (programs) is limited.
Non—machining job canncot be entered between machining jobs.
Job 01 Tap

Job 02 External signal output --- Inhibited

Job 02 Drill
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4. Individual Tool

All workpieces are machined for each tool.

According to the machining order set in the program, work is
machined. However, when a tool is used in another job and
the tool is to be used in the desired job, the tool can be
jumped to the job disregarding of the machining order.

(Refer to Figure 2-2, Individual tool.)

When more than one workpiece exists, the first workpiece is
completed, then the second workpiece is finished. Therefore,
all workpieces are finished at a time.

When machining pattern is used, all tools are machined in the
order of the pattern.

" (Toward the arrowed direction in the figure below.)

ex) Machining pattern: Straight line
Job 0l: (1) Center drill (2) brill #0.35
Job 02: (1) Center drill (2) Drill 60.27 (3) Tap M8

l Drilll 'Dtill]

0.35 $0.35
é P

Tool
3
Tap Tap Tap change
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w

ex)

When one workpiece exists, the execution speed of machining
order of individual tool is same as that of individual tool
(1PC). However, when more than one workpiece exists, the
execution speed of machining order of individual tool 18

fastest.

In addition, the order of machining data (programs) is
limited. ‘

Non-machining job cannot be entered between machining jobs.
Job Ol Tap

Job 02 External signal output --- Inhibited
Job 02 Drill
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8-3-3. Setting of Tool Pattern

Set the tool pattern necessary for the last job of edited

program.

When requested to be changed press the |em| key and turn

.on the PROGRAM PROTECT switch.
3

Set menu by pressing the switch and set the program

number .

OGRAM '2000)!
w/  CHAMFEER

/

The screen displays the tool pattern for cutting

- tool condition of memory data.

* When tool pattern of the memory data is accepted without

change, it can be omitted.

When requested to be changed.

Set the cursor to the position to be changed by using the

@g& and wg& keys, then select the desired tool frcm

the teaching data areas.

(For details, refer to Section 7-5-1, Tool Pattern.)
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(Four asterisks (¥¥%%%) is displayed to the right of program

number. )

For completion, press the | f | key. (The display returns to

the menu screen.)

PROGRA Q0 sle P A <
& »]z
O DR bR
) O DA
Y =, LY »
D H DR
) -
REAMEFR H c. DR :Thé.éenter drill is omitted
00 D PR
D 4 'REAMER from the tool pattern of
ale
nap . K. CBRTOO SRLF drill work in screen A,
AL T
DR S
A DA P B
- = L
sl R 3 R

“The asterisks to Ehé:right of the program number indicate
that the displayed tool pattern is specified only for the

prograt.

When returning to tool pattern of the memory data.
Key in [-9999] in stead of tool when setting the above tool

to be changed. (The asterisks well disappear.)

Press the | r | key for completion. (The display returns to

the menu screen.)
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8-3-4. Setting of Cutting Tool/Condition

Set the cutting condition of tools to be used for edited

programs.

Press the |®7| key and set the memory rewrite switch to on.

Set the menu by pressing the key, and set the program

number.

CPROGRAM 20005
"MATERIAL ALUMINL

NDMILL:
EAMER

The screen displays the conditions set in the

cutting tool/condition for memory data.

* When the cutting tool/condition for memory data is accepted

without change, it can be omitted.

When requested to be changed.

Set the memory rewrite switch to on.

Move the cursor to the position to be changed by using the

Qg& and a;;n keys, and set the tool change (select

data from the teaching data area), and change value of

cutting speed and feed amount.
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(For details, refer to Section 7-5-2, Cutting Tool/Condition.)

(Four asterisks (¥¥¥¥) are displayed to the right of the

program number.)

For completion, press the | fo | key. (The display returns to

the menus screen.)

'5ﬁﬁihe:aé;ériﬁksftd.ﬁhe;fight 6f the bfégram number indicate

that the dié#léyed cuttihé tool/condition is specified only

for the program.

When returning to the cutting tool/condition of the memory

data.
Key in [-9999] in stead of tool, peripheral velocity and feed

amount to be changed. (The asterisks well disappear.)

Press the | Fo | key for completion. (The display returns to

the menu screen.)
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8-3-5, Tool Assign

Assign the tools registered in the tool menu data to the

tools to be used for edited program.

1. Information necessary for tool assignment
(1) Tool pattern
(2) Information on tool types of the cutting condition data
(3) Hole sizes before tapping
{(4) A part of parameters
(5) Machining data
(6) Tool menu

1-1. Tools used for each work type

Types of tools to be used and types of work are determined by

the job contents of work data and tool patterns.

* Tools available for the last shape of machining jobs

Machining Job

Center hole Center drill

Hole Drill, end mill, chamfering drill, stepped drill,

drill tap, drill reamer.

Chamfering Chamfering tool

Counterboring Counterboring tool, end mill

Ordinary hole End mill, drill, chamfering drill, stepped drill,
finish drill tap, drill reamer

Reamer Reamer

Tap Tap

Top face End mill

cutting

In addition, the following cases can be automatically

determined according to the tool pattern contents:

(1) Center hole work is not performed without center drill,

(2) Ordinary hole work is not finished when no tool exists

for the work in the reamer job,

(3) Multi-work is selected when the number of tools is short

compared with machining shapes.
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Center hole + face —=» Center drill

Hole + face —= Chamfering drill

Hole + counterbor —= Stepped drill

Hole + tap — Drill tap

Hole + reamer —> Drill reamer

1-2. Available tools

This machine can register 13 types of tools in the tool menu,

and the tools can be divided into 10 types.

(Auxiliary code registration)

Center drill, Center drills 1l to 9

Center drill
Drill :

Drill, drills 1 to 9

Tap
Point tap, P tap, P taps 1 to 9
Spiral tap, S tap, S taps 1 to 9
Hand tap H tap, H taps 1 to 9
Chamfering tool Chamfering tool, chamfering tools 1 to 9
Counterboring Counterboring tool, counterboring tools 1 to 9
tool
Chamfering Chamfering drill, chamfering drills 1 to 9
drill
Stepped drill Stepped drill, stepped drills 1 to 9
Drill tap Drill tap, drill tap 1 to 9
End mill End miil, End mills 1 to 9
Reawmer Reamer, reamers 1 to 9

Drill reamer

Drill reamer, drill reamers 1 to 9

When the tool type set in the tool area in the cutting

condition of the relevant material is matched with the type

of the tool menu, the tool is used.

(having or not having

auxiliary code, matching of auxiliary code number)

For tool assignment, be sure to match tools and their names.

(Except for taps)
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1-3. How to gselect tools when tools are assigned

When tools are assigned, they are assigned in the order of
the jobs. However, when the same tools exist, they are

selected as follows:

*  Tool matched with the condition and having lower tool
number in the tool menu

# ' Tool matched with the condition and determined that to be
used in the previous job

Therefore, it is advisable to register the tools undesired to

be used to area with larger number.

1-4. Tool Diameter for Primary Hole in the Tap and Reamer

(Including Counterboring) Jobs

(1) Hole sizes before tapping
According to tap sizes, drill whose diameter is registered to

the hole sizes before tapping.

(2) Reamer primary holes 1 and 2 (Ordinary hole finish)
*  Primary hole 1 (Without roughing work or ordinary finish)

(Tool . diameter)

1

(Hole diameter) - (Reamer finish allow 1)

*  Assignment for ordinary hole finish
(Hole diameter} — (Reamer finish allow 2}

(Tool diameter)

1-5. Assignment and Machining Order

* If non—cutting job (such as external signal output,
coolant and axis movement) exists between cutting jobs in
sequence of machining data, only "machining order 1 and

individual job (1PC)" can be assigned,

*  Since the effective cutting length for the seat depth
depends on whether a counterboring tool exists before
job, there is a chance that tools can be assigned but

they cannot be checked.
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1"'60

Tool dimension check for tool assignment

(1) Tool length

%

*

(2) Life

x®

Check if the tool is not touched to workpiece or fixture jig when

the Z axis is at zero position.
Check if the table is not cut with the depth.

Check if life is remained.

(3) Dimension of each job (diameter, length, angle)

®

x_

Center hole job

Hole job
Tap job In the case of blind hole, drill tap

cannot be used.
Reamer job

Counterboring hole job

Counterboring tap job In the case of blind hole, drill

tap cannot be used.

2. Assign operation

Press the | €0 key, and set the memory rewrite switch to on.

Set the tool assign by pressing the [5] key, and set the

program number.

‘\\
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Press the key.

Description of screen
® 2 HOLE 50 DRILL 0.2677

Tn this screen, drill with tool number 50 in the tool
menu and 0.2677 are assigned to the fourth tool (final
shape tool) HOLE in job Ol.

When message ''Tool has been assigned' appears, press the

fo | key for completion.

(The display returns to the menu screen.) Set the memory

rewrite switch to off.

% For a program which contains only such processes that do

. pot require tools, tool assignment is necessary.

For a log program, program display might require more than

one screen page. In this case, move the screen by pressing

O
the PAGE key.
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The number of tools to be assigned _
Tools necessary for machining data are assigned disregarding
the number of tools. However, the number of magazine tools
to be assigned is limited to 10. If more than ten magazine
tools afe assigned, the machine cannot operate normally after
the ass1gnment. _ ' .__.'
Therefore, the followlng 1tems .are necessary to be adjusted
sot that the number of tools are w1th1n 10
~Jab. change‘_f : o L
'71;*:-Forced_aSSlgnmentj."'"”

* . Change of tool list =
Forced toql_aééign =
When the tool that cannot be assigned in ordinary tool
assignment or the substitute is required to be used, or when

unnecessary job is omitted, forced tool assignmeunt is made.

When forced assign is made, machining data which is entered

at the time of program edit is ignored, and data forcibly

assigned in the tool menu is given priority.

When the contents of méchining data are not matched with
those of tool data in the memory run mode (in the case after
assignment or of change of data in the tool menu), data in
the tool menu is given priority. When data in the tool menu

is changed, check the data.
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PRl

% Tools which can be forcibly assigned according to machining

contents

Machining type

Tool

Center hole__

Center drill,_drill, chamfering drill, stepped
drill, drill tap, drillﬁréamer

Hole - Drili, end_mill,3chamferingadrill, stepped
drill, drill tap, drill reamert
Chamfering Chamfering tool, center arill, drill,
'ghamfering_drill, stepped drill, drill tap,
5 drill reamer o ioi il
Counterbéfiﬁg'“'“” _Counﬁ§r bore to§1; eﬁd miil,

Ordinary hole

"End mill, drill, chamfering drill, stepped

finish drill, drill tap, drill reamer
Reamer Reamer, end mill
Tap Tap u
Milling End mill

Center hole

+ face

Center drill

Hole + face

Chamfering drill

Hole + counterbor

Stepped drill

Hole + tap

Drill tap

Hole + reamer

Drill reamer
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3-1.

Forced assign operation

Press the

TOOL
MERY

substitute tocol.

Press the

-
PRORM

key and check the tocl No. of

key (returns the display to the

menu). Set the memory rewrite switch to on.

Move the cursor to the forced assign by using the

O

and CURSOR

keys.

Set the tool number of the tool menu.
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1f forced tool assign is made, tool number is marked with an
asterisk '*', and message 'Assign again' is displayed on the
screen. ]

*  Then, assignment is completed by the operation of 'forced

assignment tool check — reassignment'.

3-2, Example of Forced Tool Assign (4. Refer to sampled assign

display)

(1) Forced assignment of 1 function tool
The forced assignment can be made by inputting the tool number.

(See Item 4-(2).)

m 1 Center hole ' 15 Center drill

= 2 Hole 20 Dxill tap

w 3. Tap

m 4 Chamfering _ 08 Chamfering tool

When the assignment is complete through the above operation,
1f "drill 16" is set to the 20 drill tap hole and "1 function
tool" is assigned, the assignment of either function tool

with the composite function is canceled as follows:

15 Center drill
#16 Drill

A EH M

08 Chamfering tool

On the contrary, when the tap '"13" is set to the tap of the
20 drill tap and "1 function tool' is assigned, the assign-
ment of either function tool with the composite function is

canceled as follows:

15 Center drill
*¥20 Drill tap
%13 P tap

08 Chanfering tool
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(2) Forced assign of multi-function tool
'By assigning one tool number (multi-function tool) to two
jobs, one tool can be used for two jobs. (Refer to 4-(4).)

(Note) Assign high-order tool to low-order tool.

(3) Deletion |
Unnecessary job is deleted so that it cannot be machined.
(Refer to 4-(2) and (3).)

(Note) ~ The tools which are forcibly assigned must be

checked.
3~3. Release of forced tool assign

All tools that have been forcibly assigned are returned to

the original state in the following manner:

Press the [me#] key (displays the assign screen), and set

the PROGRAM PROTECT switch to OFF.

[-9999].

For completion, press the | fo | key. (The display is returned

to the menu screen.)

Set the PROGRAM PROTECT switch to ON.
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4, Sampled display of assign

(1) (Program 1000) *#*%% Tool Assign

o Job 01 Tap Chamfering

f] 1.
[1 2.
{] 3.
(} 4.

Center hole
Hole

Chamfering

Tap

01 Center drill

08 Drill

03 Chamfering tool
09 5 tap

Asterisks "®%%%'" at the side of program number indicates

that the assign is completed.

(2) (Program 1000) Tool Assign
o Job 01 Tap Chamfering

a 1.
| 2,
. 3,
x4

(3) (Program

1.
2,
an 3.
" 4,

Center hole

Hole

Chamfering

Tap

1000) Tool Assign

Center hole

Chamfering — ==
Hole 10 Drill tap

Tap

01 Center drill

# ® Drill ——Has not been
assigned.

03 Chamfering tool -—— Has been
forcibly assigned.

*%% .— = Function has been deleted.

01 Center drill
Only the hole is machined.

.—= Only hole is machined.

*%% Tap is not machined.

(4) (Program 1000) Tool assignment

o Job 01 Tap Chamfering

1.
2,
= 3,
n 4,
Without

Center hole

Chamfering

Hole

Tap

01 Center drill

%% ———= Chamfering is not

machined.

%10 Drill tap —= Drill tap is

not made for hole or tap.

*

asterisks '¥%%%' displayed, reassignment is requested.
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5. Tool check

Defectives of forced assign tools are concretely displayed.

3-1. Information necessary for tool check

(1) Tool pattern

(2) Hole size before tapping

{(3) Parameter

(4) Machining data

(5) Tool menu

* Notice that the tools for cutting condition are not

checked.

5-2, OQOperation

The program assign screen is displayed.

Move the cursor to the tool to be checked by using the

&gm and

Pressing the

dimension.

O
CURSOR

keys.

TOOL
ASSIGN
CHECK

key.checks the tool

Messages such as 'Tool diameter too large' are displayed.

* For checking of jobs without tool number of multi-function

tool {refer to Section (3)-2, Chamfering tool in Sampled

Assign Display), unassigned jobs, and jobs with too deleted,

message 'Required Tool Not Found" is displayed.

o In response to message '"Tool Dimension OK", reassign the tool.

o Defective display

If defective exists, a certain message is displayed to make

jobs as instructed by machining data. In this case, however,

only one message is displayed on the screen, check all

messages by using the [aus
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6.

Tool Reassign

If tools are not assigned in one assign operationm,
reassignment is made. "The tools that could not be assigned
are forcibly assigned or checked. When reassingment is

ready,

(1?.pr?éﬁ;ﬁhé_; keye

Informatlon on JObS for the forced ass;gnment is remained,

and only the . JObS w1thout forced aSSLgnment are assigned.

key. - i

<z>lie99991?r%ess“fae:c-"

All data (1nc1ud1ng forced aSSLgn) is cleared and assign is

made all over aga1n. Therefore,'all data by now is erased.
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8-3-6. Program and Memory Display: Order

Set program and memory display :order by using the | eor and
6

keys.

(—

*  Used memory capacity
The used memory capacity is displayed in units of block. Up
to 410 blocks (1 block = 128 characters) can be used.

A

Remained capacityr

Remained capacity of memory is displayed in units of block.

% List of memory programs

The program number edited just before is indicated by the

cursor [].
The program number and the capacity are displayed.

Up to 51 programs can be stored in memory.

On the above screen, programs can be deleted, and the program

number can be arranged in order.
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(1)

(2)

(3)

Deletion of program
Set the PROGRAM PROTECT switch to OFF.

Enter the program number to be deleted, and delete it.

Press the | fo | key. (The display returns to the menu screen.)

Set the PROGRAM PROTECT switch to ON.

Deletion of whole programs

Set the PROGRAM PROTECT switch to QFF.

Key in [-9999] into program No. (1), and delete the program.
Press the | 7o | key. (The display returns to the menu screen.)

Set the PROGRAM PROTECT switch to ON.

Program No. order

Set the PROGRAM PROTECT switch to OFF.

Start the program.

Set the PROGRAM PROTECT switch to ON.

When this machine 15 dellvered #o you, pfog?am edlt exéﬁples

(8-4-1 to 8-4-6) and tool data necessary . for the programs ‘are

stored. Delete programs, lf necessary.'
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8-3~7. Input/Output of External Programs

o ‘Input of program data from the external memory unit (special
accessory, bubble cassette) or the external communication unit
(special accessory, Centronics or RS-232C) to this machine and output
of program data from the above-mentioned external units to this
machine are both possible. These input/output functions assure
effective management of program data.

o To set these external memory unit and exﬁernal communication unit,
use Parameter 4. (Hereinafter the internal block of this machine is
abbreviated to internal, and the external memory unit and the
external communication unit are sometimes abbreviated to external.)

o Remember to put the external communication unit into the ready state
for communication before starting the key operations.

o In case the external is a bubble cassette

Set the Program | oor | mode and the Menu Screen .

‘\\ Six external program
input/output items are to be

displayed on the screen.
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1.

=

2.

External Memory Display

Key-in the external memory display [] and l.

Push the

s

NNNRNNNSE S S

RS A AR A ;
NOULARNSONBRA LN T
SWBNBNISIIBNNN-

pUSH START KEY. -
fo MENU ‘DISPLAY

Program Output to External

The program memory capacity of
the external memory unit
(buzzle cassette) is to be

displayed on the screen.

The procedure of program write from 1nterna1 (thls machlne) to external

1s as follows.

Put the bubble cassette into the rewrlte ready state by sett1ng the

i::l mode and pushing the . 7 | key and j

program output to the external [] and push the CEB --”kgy,ﬁn
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Enter the program No. of the internal memory program to be written into

the external, and push the o] key.

1 External program write by changing the program No. of an internal

memory program is possible. .

Ex.) Key-in [1111] (external), o, an& E2222}_(exﬁernal),zahﬂ-then
push the ] key.;zf_f{fﬁ '_ '._' G '_”' -
In this case, the No..of the 1nterna1 memory program changes

from 1111 to 2222 when the 1nterna1 memory program 1s wrltten

into the external.. .l_;ﬁ"-'”7-” '

2  Batch write of the 1nternal programs 1nto the external 1s p0551b1e.

Key-in [~9999], and then push thefriﬁgff: key.,T_”

ﬁ\\ ‘Upon completion of fhé'pfbgram
write (transfer), such
messages as shown left are

displayed on the screen.

Screen 2-2
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If the same program No. as of the internal program to be written
already exists in the external, the following messages are

displayed on the screen.

Example) _
2 o’o
(Internal)

'Fo MENU DISPLAY ..

_

Screen 2-3
(1: To be transferred. Other than 1: Not to be transferred.)

To write the internal program without regard to the messages shown
above, enter the [ ] key. (In that case, the external memory
program No. 2000 is lost.) To stop the program write (transfer),

push any other numeric key than 1.

Remember to disable the bubble cassette rewrite after completion of

the program transfer operation.
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Program Input from External

The procedure of external program read or check (confirmation of program

transfer) is as follows.

Make the memory rewrite switch operative by setting the Program Edit
mode and pushing the Ej key. Set program input from the external [j,
and push the = ' :'_k.ey. - RERRS : R

 LOAD. PROGRAM FROM BUBBLE

SET 'PROGRAM NO.. = &

e

(1) The program is externally loaded,
Make the PROGRAM PROTECT switch OFF,

Screen 3-1

Input the external memory program number and press the

"Start",

When loading is complete, the message "2. External program

output display 2-2" appears.

For loading operation, d4if the same program number is pre~
viousiy stored, the message ''2. External program output
display 2-3" appears.

The continue loading the program, key in "1". To stop load-
ing the program, key in a number other than "1",

When the loading is complete, make the PROGRAM PROTECT switeh
ON.
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(2) Loading check
Make the PROGRAM PROTECT switch OFF.

Input the program number to be checked and press the

It is checked whether or not the internal machining data ié
the same with the external machining data for the specified
program numbex. When they are the same, the message of the
display 3-2 appears. If they are different, the error

message appears.

_/

(1) pisplay 3-2
o It is possible to change the external program number and load

the program,

Key in "1111" (external), and ''2222" (internal) and press

the '”f_ .

Change the external program number "1111" to "2222" to load

it in the internal memory.

o partially put the external memory program together to load it

in the internal memory.
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, and "2222" (external) and press

Key in "1111" (external),
the :

The external memory program Nos. 1111 through 2222 are loaded
in the internal memory. (The program numbers between 1111 and

2222 should be present.)

Same is true for the checking mode.
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External Program Deletion

The procedure of external program deletion is as follows.

Put the bubble cassette into the rewrite ready state by setting the
(]

Program | @7 | mode and pushing the [i] key and Eﬂ

Set the external program deletion from [:], and push the o] key.

~

PROGRAM NO. =1_
“fo MENU DISPLAY

\\;,f.Q.-

“Screen 4-1 -

Enter the Nos. of programs to be deleted while confirming the program

Nos. on the external memory display, and then push the 15@ key.

To delete all the programs in the external memory by using a virgin

bubble cassette, key-in [~9999] and then push the B key.
The format function has been prepared for a virgin bubble cassette.

Remember to disable the bubble cassette rewrite after completion of the

external memory program deletion.
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External Data Input/Cutput

5,

External Data Qutput

The procedure of internal memory data write into the external is as

follows.

Put the bubble cassette into the rewrite ready state by setting the
Program [E| mode and pushing the [?j and . Set the data
output to the external_(:]';'énd buéh tﬁeﬁ[:]:keyq' 1: R

Screen 5-1
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[] the menu No. of the memory data to be written into the external,

and push the @ key.

Key-in [ | and ~| , and push the key.

.TOOL MENufn'

OTRANSFER END

screen 52
The screen shown above 1nd1cates that the 1nternal tool :menu data was

written into the external..z

Remember to disable the bubble cassette rewrite after completlon of the

data write operation.

* When data is output to the external, the old data (having existed

before the data output) is lost.
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Data Input from External

The procedure of external memory data read into the external is as

follows.

Make the memoryirewrite_gWitch:operatiye by sétting_the__'Eﬂ
mode and pushing_the key'fE] and_'ga_.{; R TR

R

Set the data inpti_t from the 'ég{te_.rha.l;.-: R -éﬁd _p_ush.'_t;he : b key.

Screen 6-1

E§ the menu No. of the memory data to be read into the internai, and

push the Eﬂ:l key.

Upon completion of the data read operation, the same messages as on

Screen 5-2 shown in 5. External Data Output are diéplayed.

Remember to disable the memory rewrite switch after completion of the

data read operation.
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e In
1.

¢ In
1.

case the external is a computer (RS-232C)

External Memory Display

The external memory display requests the computer to transfer
program Nos. and the numbers of blocks in the programs, and
displays the transferred data. It is data on 192 or less
programs that this machine can receive from the computer at a
time. So, the size of transfer data to be requested must be
smaller than that.

The total capacity is not displayed.

Program Output to External .

The operation is basically the same as of program output to the
bubble cassette.

.Program Input from External

The operation is basically the same as of program input from the
bubble cassette.

External Program Deletion

It is impossible to delete the external programs. .

Data Output to External 7

The operation is basically the same as of data output to the
bubble cassette.

Program Input from External . .

The operation is basically the same as of data input from the

bubble cassette.

case the external is a printer (Centronics)

External Memory Display

The external memory display function is not available.
Program Qutput to External

The operation is basically the same as of program output to the
bubble cassette.

Program input from External

Program input from the external is impossible.

External Program Deletion

It is impossible to delete the external programs.

Data Output to External

The operation is basically the same as of data output to the
bubble cassette.

Data Input from External

Data input from the external is impossible.
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case the external is PTP/PTR (RS-232C)

External Memory Display

The external memory display function is not available.

Program Output to External (In Case of PTP)

The operation is basically the same as of program output to the
bubble cassette. In case the external is PTP, 100 characters of
NULL data {reader block) are sent to the external before and
after the program output.

Program input from External (In Case of PIR)

The operation is basically the same as of program input to the

" bubble cassette. NULL data (reader block) whose size exceeds

60 em (23.6") causes an error.

External Program Deletion

" It is impossible to delete the external programs.

Data Output to External (In Case of PTP)

The operation is basically the same as of data output to the
bubble cassette. In casé the external is PTP, 100 characters of
NULL data {(reader block) are sent to the external before and
after the data output. '

Data Input from External (In Case of PTR)

The operation is basically the same as of data input from the
bubble cassette. NULL data (reader block) whose size exceeds

60 cm (23.6") causes an error.
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* Data transfer to and from other meodels

To transfer data to and from other models, pay attention to the

following:
(NOTE)
QO : It is possible to transfer the data.
Ayt Set the Tool Life by Manual after transferring the Tool Menu.

Ay ; Set the D/A offset value by Manual after transferring the Parameter,
A3t Parity error may occur because of newly added Parameter,
Input the data to new Parameter area by Manual after transferring
the Parameter,
X : Never transmit the data.
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~ Bubble memory

A

' TC—-211

OS]

TC-225

% DATA TANSMIT THROUGH BUBBLE CASSETT

& 2 | 4

3 E i b, 3 o~

O 3 - B A= =

= = = NS | o9 &

= A i =

& = (% H o

= ) ] gj - g

- o 2 m o & e

o 2] g N =] ¥}

§ R O[] oo

b om

TC~215 - TC-225 o A, 0 X X X
TC-225 - TC-215 X A e} X X X
TC-215 - TC-211 X 0 o) o) A,
TC-211 * TC-215 o) 0 O O e} Ay
TC-225 = TC-221 X O O O Fa%
TC-221 - TC-225 O e} 0 o) 8] Ay
TC-211 = TC=221 O ¥ O X X X
TC-221 - TC-211 X A O X X X
TC-215 - TC-221 X A o) X o) o)
TC-221 = TC-215 X N o) X X X
TC-225 - TC-211 X X O X X X
TC-211 = TC-225 O A, 0 X X X
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- Paper tape

TC-225

@ @
‘ _ @ TC~221
r TC-211 &
* DATA TRANSMIT THROUGH PAPER TAPE
<t (]
P & 3
<t} ﬁ gl O .
A P o P
o | B | B |ud| 8| B
5 = ﬁ N O™ £
= = ! 2N =i g
H Q 1 & H
o] o Q B O frd é
3] & 8 g E 50 -
g = om [ I o)
TC-215 > TC-225 o o o X o X
TC-225 = TC-215 X o - O X o - X
TC-215 - TC-211 X O o '} o A
TC-211 - TC-215 o 0 o O o As
TC-225 » TC-221 X o o} o o A
TC-221 = TC-225 ) e} O o 0 As
TC-211 » TC-221 O 0 o X o X
TC-221 TC~211 X O O X O X
TC-215 - TC-221 X o o X O X
TC-221 = TC-215 X O o X O X
TC-225 » TC-211 X o o X o X
TC-211 = TC-225 O O o} X o X
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- (Computer

] R
TC-215 o TC-225 |
@ @ @ ®
TCc-211 % | TC-221
* DATA TRANSMIT THROUGH COMPUTER
<1 h
—~ =
=1
f:ﬂ E é E Q e
[ < =]
) i & oy B o= 24
= = <t N Pl =
— [aB) H &t H
= - wg |G i
b o 1
.o S ) eI ltes 4 g S
Q & S iy ES =
! @ | OO
TC-215 + TC-225 o, 0 o) X o X
TC-225 = TC-215 X o 0 X '} X
TG-215 - TC-211 X o o o o) A,
TC-211 = TC-215 o o) o) o o) Ay
TC-225 = TC-221 X o o) o o As
TC-221 > TC-225 o o o o o As
TC-211 > TC-221 o) o o) X o) X
TC-221 — TC-211 X o) o X o X
TC-215 > TC-221 X ' O X o X
TG-221 = TC-215 X 0 o) X o X
TC-225 + TC-211 X O 0 X o X
TC~211 = TC-225 e} o e} X 0 X
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S

8-3-8, Setting of Workihg Zero Position

If the coordinate position from the machining zexo position
to the working zero position (XY in the belqw‘figure) is
unknown, or if the jig fixing position is changed, the
current XY machining coordinate value can be set in the

working zero position.

1rk Machining zero
E position

Y

'5:rqﬂ<ibé5i?iﬁﬂi”

Press the wiw [ key, then press the |wrr| key.

Move the X and Y axes to the working zero position to be set

newly.

Check the machining cooerdinate value of the X and Y axes by
a

using the | ros| key.

I n

CPROGRAM ©/00108/1)
MACHINE POS "~ RESIDUAL MOVEM
S X=6.3000 . . X ‘00000 =
Y- 2.4000 Y @.0000. . -

Z 15. 7000 . - 2. 0. 0000

ok NG Bos AT
X- @. 4000 TOOL NO. 50
v- 2.0000 . TooL DRILL
Z 9.00600 . ' LENGTH ' 6. 7000
: ' 2000: 00: 0o
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e Set the PROGRAM PROTECT switch to OFF.

Press the |t | key, |! key, and |[=mER| key.

Call the program in which the working zero position is set

newly.

Program No. ex) Set [2000].
ZERD

Press the W

1NG ‘ZERO POS SETTING e

ZfoMACHINE Pos- .”
7% =6, 3000
¥ -2, aece o

fowoaxlns Z2ERO. POS
(PROGRAM 2000
K -2, 7600
Y =1, 8700

. BETTING OK 7" ... _
"(vES 1 NO; OTHER) e

Setting OK -* Press [1] Setting NO > Press ani/iumber other than 1
When working zero position (X, Y) = (-2.76, -1.57) of program

No. 2000 is changed to (X, Y) = (6.3, -2.4), press the [1].

In response to defectives, key in any number other than 1.

(The machining data screen is displayed.)

(The working data screen is displayed.)

[%Jnkey.in:(/f-

MACHINING DATa
2 A -2 4080
°. 5000
j I

o

T YN

mMg- m.._ .

DNIGW .. .

= =06 P
(8o g

L.

L ]

-

I

D

b

O
ngq oa°?

Pl

]

]

o

%
wo
00 P
1

5

HAMFR
OPATRN CIRCLE
BN, DL

oS, A,
¢ ZPOS . IB H.

eHGT

_exvYpPOS -x

sP. ¥, wpP, 8. RA.

o ) sMall PHOGRAM END
, DR = o B

-
JTw
99@??

22hCQO i
Rrltdolotals o
OURIGH

SRR

(The display is returned

For completion, press the [ P | key.

to the menu screen.)

Set the PROGRAM PROTECT switch to ON.
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8-3-9, Setting in the Magazine
When program edit is completed and tool to be used is
assigned from the tool list, the magazine number to which the
tool is assigned is determined.
Set the PROGRAM PROTECT switch to OFF, press | mn | key, and press

the |wez| key.
Key-in the [Program No.] and press [®mERj key.

TOOL.- ....:: _' . o
: = T s PHLIFE

48 C.DRILL . ;
4 DRILL 2 g'aaeexge ea@ .nggg

..... o |

oeeesse

Tools to be used in the edited program are sequentially

displayed in the teaching data area. The tool numbers are
then set by moving the cursor to the magazine number in the

program display area (data display area).

For details on this setting, refer to Section 7-4, 'Magazine

Tool".
© Setting tools in Magazine

In accordance with the above displayed screen for magazine
numbers, compare the tool numbers with the magazine number

position of this machine, and set the tools in the right

position.

For details on this setting, refer to Section 4,

"Installation of Tool".
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8-4, Program Edit Examples

8-4-1. Examples of Linear Pattern Drilling

1.21.2 4.0 '

j—

T T ”

/3~ 40,2677 -d.ril.__l'.‘l--j."'_
Chamferlng at oo o6
B the openlng S

4.6

Workpiece material: Aluminum = =7 . o
Machining (final): Drilling ~ © Machining zero position
C e N © Working zero position
Machining order: Memory data

Tool pattern: Memory data

Cutting tool/condition: Memory data

Item Key operation ) Contents
Mode key PROGRAM PROTECT | Set the PROGRAM PROTECT switch from ON
ON OFF to OFF, and checks that the LED for

Memory Rewrite Enable comes on.

EDIT

Menu 1 | enrer 1. MACHINING DATA
selection

[4]]

Program No. 2111 | ™R
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Working zero
position
X

Tool
return
Height

No. of work
plieces

Work pieces
material

Job 01

Hole ™
diameter

Chamfering

Pattern

2.4

4.0

0.7

EHTER

ENTER

ENTER

ENTER

ENTER

X axis position of the working zero
position from the machining zero position

Y axis position of the working zero
position from the machining zero position

% axis position from the table top to the
bottom face of the workpiece,

7 axis returning height moving from one

job to the other
(Position from the Z axis working zero

position)
Number of setting workpieces

Selection from the teaching data area
4. ADC12

Displays job 01.
Sets the final machining of job 01 or the final shape

0.2677

0.04

ENTER

ENTER

ENTER

ENTER

Selection from the teachirig data area
2. Hole

Diameter of the drilling

Set to O when chamfering is unnecessary.

Selection from the teaching data area
3. Line.
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Number of
machining

Start angle

Pitch

Z axis
position
Hole bottom

Depth

Height

Ht

XY position
X

Peripheral
Speed rate

ENTER

ENTER

1.2

ENTER

0.6

ENIER

0.6

ENTER

0.7

ENTER

EKTER

ENTER

100

ENTER

Number of machining holes

Set angle of the machining start position
to the X axis on the XY plane

Hole machining pitch on the straigtit
pattern

Selection from teaching data area
1. Through .

Pepth of machining hole

Height from the Z axis working zero
position to the workpiece top

Return height of the Z axis when the Z
axis moves from one machining position to
the other machining position in a job
(Position from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start point
(Position from the Y axis working zero
position)

1007

Instruction of cutting tool condition in
percentage

(Refer to Section 7-5~2, 'Cutting
Tool/Condition'".
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Feed rate

Job 02

Type of move

Number

100 | enter

Displays job 02.

Instruction of feed amount/revolution of
cutting tool condition in percentage
(Refer to Section 7-5-2, 'Cutting
Tool/Condition".)

Sets final machining or final shape of job 02,

101 enter

Displays job 03.

Selectlon of the teachlng data area
10, XY movement o

Selection of teaching data area
3. Working zero return '

Sets final machining or final shape of job 03,

—99| &nTer

-99

ENTER

Selection of Teaching data area

-39, JOB END
Since a series of operation is completed

ends the main program.

Selection from the teaching data area
-99, Subprogram END

Machining input end
Returns to the menu screen.
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PO ez
RETURN - “HEIGHT
: ONO OFPWORK PIECES.

Al
gue PROGRAM END -

2 “MENU. OSSP

The display is
returned to the
menu screen.

Fo

Menu 2 | emiea 2, Machining order
selection
Program No. 2111 [enter

.
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Menu
selection

Program
number

Fo

2111 enen

Checks displayed memory data. When the
data is not appropriate as to the
machining order, refer teo Section, 8-3-2
Setting of Machining Order. The
machining order only for the program can
be provided to the machining data.

The display ié'réﬁufped to”the menu screen.

3, Tool pattern -

_bc.HOLE
®HOLE

W/

'.cPROGRAM 2114)

}*¢: 

SmﬁA;swbi3awa

BT .'TOOL PATTERN
CHAMFER . w/0 CHAMFER '

e ' C_DR1Fk;_
‘. DRILL “C.DRI
CDRILL ..
CHFTOOL -
‘€. ORILL:

SDRILL
“CHFTOOL
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Menu
selection

Program No.

‘Fo

2111 1 enter

Checks:displayéd membry.daﬁa. When the

use pattern for the set program does not
exist, change data by referring to

Section 8-3-3, "Tool Pattern". The tool

pattern only for the program can be

‘provided to the machining order.

The display_is_retufned:to_fhé menu screen.

&, Cutting tool/condition -

PROGRAM 2111) : :
-MAT_ERIAL ALUMINUM _ /msn 1n/r-ev

CUT TOOL/CND
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“eCBRTOOL

eCHFTOOL '
" eCBRTOOL

[@CHFRTOOL

TooL =L . .
Fo MENU. DSP
4, €, DRILL .

‘2, DR
B I-0

- A,

When tools are not assigned, refers to
Section 8-3-5, 'Tool Assign'.

Checks displayed memory data. When the data is not
appropriate for the tool cutting condition of the set
program, change data by referring to Section 8-3-4, Cutting
Tool/Condition. The tool cutting condition only for the
program can be provided. ' '

Fo : The display is returned to menu screen.
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Menu
selection

Use tool

advance.

contents, too

5, Tool assign

(Centerfdfili;’dgili,fchaﬁferinghtébl)__,ZT”

ex) The following tbqlsﬂare_tegistered.on'the-tool henu;.

* Operations for items 2 to 4 can be omitted when it is
found that the omission has no bad effects on data set in

Necessary tools are automatically
selected or set according to the program
o 1 menu, 'and cutting tool

1. condition, - el

Tool No. 49 50 51
Tool Name Center Driil Chamfering
drill tool
Point angle -0 135 *
Small diameter 0 & .02
Small diameter length 0 & *
Center angle S0 * 90,
Ineffective length ® Tk 0
Major diameter nominal size 0.4 0.2677 0.6299
Pitch/thread per pitch * * #
Flute length ® 1.2 %
Torsion * * *
| Overall length 6.0 6.7 6.0
Tool life 9000 9000 3000

(Refer to 7-3. Tool Menu)

Program No.

2111 |enver

START
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e

When tocls are not assigned, refers to
Section 8-3-5, 'Toocl Assign'.

Tool Assignment end
The display is returned to menu screen.

PROGRAM PROTECT Set the PROGRAM PROTECT switch from OFF

ON OFF to ON, and check that the LED for memory
rewrite ENABLE goes off.
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8-4~2, Drilling and Tapping using patterns

5.9 3.2
3.2
i —— “fpr H 1.6
| | ﬁ}f_]" :...ﬂ?f —
R Y 11 3.2
o _ ' MT%}% 4.7
4-UNF10-32 through - / r g;‘ﬁgi}? ﬁjlghm“gh
Primary hole chamfering C0.02 0,
chamfering C0.02 -t ; e
_ r | s - !
, ‘ ] 4.0 | 4.6
] Jig : '
Workpiece material: Aluminum | l i

Table
© Machining zero position
® Working zero position

Machining (final): Drilling

Machining order: Memory data
Tool pattern: Memory data

Cutting tool/condition: Memory data

Item Key operation Contents
Mode key PROGRAM PROTECT Switches the Program protect switch from
ON OFF ON to OFF, and checks that the LED for

Memory rewrite Enable comes on.
! EOIT ‘

Menu 1 [ enven 1. Machining data
selection
Program No. 2112 enTer
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Working zero
position
X

Tool
return
height

Number of
workpieces

Work pieces
material

Job 01

Torsion

Thread

=1 .6 |EMIER

4. () | enter

Q.7 |Enter

1 | enea

& | EnTer

Displays job OL.

X axis position of the working zexo
position from the machining zero position

Y axis position of the working zero
position from the machining zero positionm

Zz axis position from the table top to the

bottom face of the workpiece.

Z axis returning height moving from one
job to the other

(Position from the Z axis working zero
position)

Number of setting workpieces

Selection from the teaching data area

Sets the final machining or final shape of job Ol

3 { enter

1 | enTeR

4

Selection from the teaching data area
3. Tap

Selection from the teaching data area
1. Right hand thread

Selection from the teaching data area
4.,Unified fine screw threads
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Nominal
diameter

Thread/inch

Drilling
depth

Chamfering

Pattern

Z axis
position
Hole bottom

Depth

Height

10

ENTER

32

ENTER

ENTER

0.02

ENTER

ENTER

EXTER

ENTER

0.6

ERTER

0.6

EHTER

Nominal size of screw

“Screw pitch

Drill machining depth

When chamfering is unnecessary, set the
size to Q.

Selection from the teaching data area
2, Square pattern

Square pattern pitch in the direction of X
Square pattern pitch in the direction of Y
Selection from the teaching data area

1. Through

Machining hole .depth

Height from the Z axis machining zero
position to the top face of workpiece
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Ht

XY position
X

Peripheral
speed rate

Feed rate

Job 02

Torsion

Thread

Nominal
diameter

0.7

O‘HER_

160

Displays job 02.

ENTER

ENTER

Return height of the Z axis when the 2
axis moves from one machining position to
the other machining position in a job
(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start point
(Position from the Y axis working zero
position)

100%

Instruction of peripheral velocity for
cutting tool condition in percentage
(Refer to Section 7-5-2, 'Cutting
Tool/Condition",) ‘

100%
Instruction of feed amount of the cutting

tool condition per revolution in
percentage

(Refer to Section 7-5-2, 'Cutting
Tool/Condition".)

Set the final machining or final shape of job 0Z.

10

ENTER

ENTER

ENTER

Selection form the teaching data area
3. Tap

Selection From the teaching data area
1. Right-handed thread

Selection from the teaching data area
3. Unified coarse thread

Nominal size of screw
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Thread/inch

Drilling
depth

Chamfering
Pattern

No. of
division

Number of
machining

Start angle
Radius

Z axis
position
Hole bottom

Depth

24

0.02

90.

1.4

0.6

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

Screw threads per inch
Drill machining depth

When chamfering is unnecessary, set the
size to O,

Selection from the teaching area
1. Circle pattern

Number of division of circumference
(decimal point required)

Number of machining workpieces

Set angle of the machining start position
to the X axis on the XY plane

Radius of circumference pattern

"Selection from teaching data area

1. Through

Working hole depth

- 293 -




Height

Ht

XY position
X

Peripheral
speed rate

Feed rate

Job 03

Position of
move

0.6

ENTER

0.7

ENTER

ENTER

-3.2

ENTER

100

ERTER

100

ENTER

Displays job 03.

Height from the Z axis working zero
position to the workpiece mount face

Return height of the Z axis when the Z
axis moves from one machining position to

the other machining position in a job
(Height from the Z axis working zero

position)

X axis pOSltlon of the center of the
circle
(Position from the X axis. worklng zero

p031t10n)

Y axis p031tlon of the center of the

“elrcle

(Position from the Y ax1s worklng zZero
pOSlthﬂ) ' o

-200/

Instruction of perlpheral ve10c1ty for
cutting tool condition in percentage

200/ L
Instruction of feed amount of the cutting
tool condition per revolutlon in
percentage AR

Set the final machining or final shape of job 03.

10

ERTER

Displays job 04.

ENTER

Selection from the teaching data area
10. XY position

Selection from the teaching data area
3. Working zero return..

Set the final machining or final shape of job 04.
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=99 |EuTER Selection from the teaching data area
=29, Main program END

Since a series of program ends, end the
main program.

Number —-G9 | enter Selection from the data teaching area
-99. Subprogram END

PROGRA o G DATA
- A LA LA
O 200 5000
RO - i DAY
OO R R G 4 Q0
0.0 NORK P O
".— -‘ 4 = i a
OB @ AP CRETON R
alalile O DRLD D. Q200
A R Q. 0200
B ATH aUaR
0000 9 PO
20 - ROUG DEP 0. &0
" .. 6000 @ %
0 D, OO0 0. @0
4 2 R B3O D 0
SE O AP + - R
A D o ; DRLD 0. 8000
rE P

1 (B
TN

EPROGRA + GEDATD
= o) AP R - H
RAD UNC10 : DRL:D 2. 2000
HAMFR 0, 0200
S ATR =
D B.- 022 s
A S0, 000 RAD 4000
Yo T ROUQ DEP 0. 6000
@.- 6000 @ OO0
PO OO0 o
P = Qo D iR 20
OB @ O POS RO
' FROGHA »
B PROQGRA »
OE
» I BO P EIANALD
O BOR RMR EUBPROGR
A D B. M G FROGRA
B E A = - SOLA OP
BOR ’s MO
O S

Fo Machining input end
The display is returned to the menu
screen,
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Menu
selection

Using tools

1
Since memory data is used for items 2 to 4 in the menu
screen, the operation is unnecessary.
(Refer to Section 8-4-1, Examples of Straight Pattern

Drilling.)

5 lewsr

5. Tool assign

Set necessary tool according to the
program contents, tpol-menu, and cutting
tool condition... .. .. ..

(Center drill, afill,:chaﬁfering_ﬁobl,ﬁtap)j '

Tool No. 49 “51n ooy 052 - 53 54 55
Tool Name " iCenter | © Chamfering Drill | P tap Drill | P tap
drill ool p o ]

Point angle 0 * 135 fad 135 *
Small diameter 0 0.02 * ® * *
Small diameter 0 * % * * %
length )
Center angle 90. 90. * # * ®
Ineffective * 0 * 1.5 * 1.5
length

Major diameter 0.4 0.6299 0.1535 UCN10|0.1614 UNF10
nominal size

Pitch/thread % * % 24 * 32
per pitch * x 0.78 | 0.9 0.8 0.9
cutting length . '

Torsion direction ® * *. %

Tool length 6.0 6.0 5.5 RH 5.5 5.5 RHS5.5
Life 9000 9000 9000 9000 9000 2000

(Refer to Section 7-3, Tool Menu.)

Program No.

2112

ENTER

(Refer to 8-3-5, 'Tool Assign'.)
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>

PROGRAM PROTECT

When tools are not assigned, refer to
Section 8-3-5, "Tool Assign'.

Tool assign end.
The display is returned to the menu screen.

Switch the Program protect switch from
OFF to ON, and check that the LED for
memory rewrite switch goes off.
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8-4-3.

Workpiece material: Aluminum

Example of Tapping for Multiple Workpiece

2.4 4.7 2.4
2.4
O——
l l i | ':‘1 ll“] : 2.0
9@ @
{1 [ No. 2 No. 1| ¢ {12
| @ @ Y1
| ' i B ' *
I T i
t ’@ T ¥
! X No. 4 E_f\lo. g L 1.2
L] o _le o
A—UNCI/&—ZO Depth 0.4
Primary hole chamfering C0.04 0.8
A =
7 . ? 4.0
! Jig | 3.2
L . e
[ 1
Table

Machining (final): tap

Machining order: Memory data

Tool pattern: Memory data

© Machining zero position
@ Working zero position

Cutting tool/condition: Memory data

Item Key operation Contents
PROGRAM PROTECT
ON OFF .

Switches the Program protect switch from
ON to COFF, and checks that the LED for
Memory Rewrite Enable comes on.

Mode €0

selection

Menu 1 |euren 1. Machining data

selection

Program No. 2113 | BER
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Working zero
position
X

“Tool return

Helght

No. of
workpleces

No. 2
X

No. 3

No. 4

_2'4 ENTER

~2, (| &nTER

3, 2 | ENTER

0.9 Exrer

~4.7 B

0 ENTER

0 ENTER

_3 . 5| ENTER

X axis position of the working zero
position from the machining zero position

Y axis position of the working zero
position from the machining zero position

7 axis position from the table top to the

bottom face of the workpiece.

7 axis returning height moving from one
job to the other

{Position from the Z axis working zero

position)

Number of setting workpieces

Value from the work standard position
(working zero position) to the second
work standard position

Value from the work standard position
(working zero position) to the third work
standard position

Value from the work standard position
(working zero position) to the fourth
work standard position
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Y ___3'5 ENTER

Work pieces 4y | EHTER Selection from the teaching data area
material 4, ADC 12

Displays'job 01.
Sets the final working or final shape of job 01.

Job 01 3 | enTen Selection from teaching data area
3. Tap
Torsion 1 {enten SBelection from teaching data area

1. Right hand thread

Thread 3 |ewTen Selection from teaching data area
3. Unified coarse screw threads

Nominal 1/4 |enter Nominal diameter of screw

size

Thread/inch 20| evre Thread/inch

Drilling 0. 6| enmer Drill work depth

depth

Chamfering 0.04 | 5ER When chamfering is unncessary, set the
size to 0.

Pattern 2 | ENTER Selection form the teaching data area

2. Square pattern
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Z axis
position
Hole bottom

Depth

Height

Ht

XY position
X

Peripheral
speed rate

Feed rate

-2.4

-1.2

0.4

.8

g.9

100

100

ENTER

ENTER

ENTER

ENTER

ENTER

ERTER

ENTER

X direction pitch of the square pattern

Y direction pitch of the square pattern

Selection from the teaching area
2, Blind

Machining hole depth

Height from.the Z axis working zero
position to the top face of the workpiece

Returning height of the Z axis when the 2
axis moves from a working position to
another working position in a job.
(Position EFrom the Z axis working zero
position)

X axis position at the first workpiece
machining start position (Position from
the X axis working positiomn)

Y axis position at the first workpiece
machining start position (Position from

‘the Y axis wquing'position);;

100%

Instruction of peripheral velocity of the
cutting tool condition in percentage
{(Refer to Section 7-5-2. '"Cutting
Tool/Condition'.)

100%

Instruction of feed amount per revolution
of cutting tool condition in percentage
(Refer to Section 7-5-2, '"Cutting
Tool/Condition".) '
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Jog 02

Position of
move

Number

i
Displays job 02,

10 ENTER

Displays Job 03.

—~QQ | ENTER

Set the final machining or final shape of job 02,

Selection from the teaching data area

10, XY movement

3. Working zero return

Sets the final machining or final shape of job 03.

~99. Subprogram END

PROCE o
O R G 00 OO0
RO Po wlslr
OO R R G A q
0. O OR - O -
O 53017,
* s &)
O 00
M = = e
*ld 4 > = DRSS 0
RAD N 4 0 A A
HA i *
= - cAUAR
d 200
=4 2 = D D - 1.1,
3 s B D¢
2. @ OO

Selection from the teaching data

- =99. JOB END
Since a series of operations are

completed, end the main program.

Selection from the data area
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= * LA - L3 D A 2
OB s o - OR Y 0
RAD 7 L L) B EQADE
A RQ, 0400
5 A TR iry-
1000 GO
=Ye = B D DE P ’ a0
G 0. 8000 3. 98RO
=Te . 0000 N OO0
- - OO M R X
OB s + PO 3 Y
A PROGRA »
5. PROGRA »
OB
0 5 BOR AP &EIGNALD
- BOR  BMA BPROGR
1= 8. N 3 DRAGR
r - A = - OL o OF
el " Y Tra)l
. DSP

* Slnce memory data is used for items 2 to 4 ‘in the menu

screen, the operation. is unnecessary.
(Refer .to Sectlon 8- 4 1 "Example of Stralght Line Pattern

Drilling": )
fo. _  :_ ) .Mach1n1ng lnput end .
it The dlSplay is. returned to the menu
screen. L S
Menu screen Sewea{ oo Tool Assign

Necessary tools are automatically
selected or set according to program
contents, tool condition, and cutting

tool condition.

Available tools (center drill, drill, chamfering tool, tap)
The following tools are registered to the tool menu:

Tool Mo. 49 5k 56 57

Teok Hame Center Chanfering Drill S tap
drill tool

Point angle 0 * 135. *

Small dismeter 9 0.04 ® *

Spall diameter 0 * * %

length

Center angle %0, 90. * *

Ineffective * 0 * 1.5

length

Hajgr diaseter 0.5 0.629% Q.2074 UHCL1/4

nosinal size

Biteh/thread per * Lk * 1.0

pitch

Effective * ] 0.9 1.0

cutting length

Torsion direction * * ok

Tool length 6.0 6.0 6.0 RH 6.0

Life 000 3000 92000 G000

{Refer to Section 7-3, "Tool Henu".}
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Program No.

2113 | een

(Refer to Section 8-3-5, "Tool Assign'.)

)

PROGRAM PROTECT

OFF

Set the Program protect switch from
OFF to ON, and check that the LED of

memory rewrite comes on.

When tools are not assigned, refer to
Section 8-3-5, "Tool Assign'.)
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8-4-4, Examples of Tapping on Subprogram

0.8 x8 3.2 "
0.8
n - e o kB r1'6
P I 1.6
b
1.6
o b 1.6
VAR . 1
/36-111«1(:2—56 Depth 0.16
Primary hole chamfering C0.008
' - 0.8
Workpiece material: Aluminum r—{Jﬂj_: - :_ij}:}
Machining (final): Tap : : 6.0
Hnne 1 Jig I 3.2
Machining order: Memory data | :
L ——
Tool pattern: Memory data I Table. ‘
Cutting tool/condition: Memory data © Machining zero position

@ Working zero position

Item " Key operation ‘ ‘ Contents

Memoxy rewrite
ENABLE DISABLE

Switches the memory rewrite switch from
DISABLE to ENABLE, and checks that the

LED for Memory Rewrite Enable comes on.

[T
Mode key E0T
Menu No. 1| EAER 1. Machining data
Program No. | 2114[E0R .
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Working zero
position
X

Tool return
Helght

Number of
workpieces

Work pileces
material

Job 01

Number

XY position
X

-3.2

-1.6

3.2

0.9

Displays job Ol.

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

X axis position of the working zero
position from the machining zero position

Y axis position of the working zero
position from the machining zero position

Z axis position from the table top to the
bottom face of the workpiece.

Z axis returning height moving from one
job to the other

(Position from the Z axis working zero
position)

Number of setting workpieces

Selection from the teaching data area
4, ADC 12

Sets the final machining of job 01 or the final shape

12

70

ENTER

ENTER

ERYER

ENTER

Selection from the teaching data area
12, Subprogram

Set subprogram 70 to be set later.

X axis position at machining start point
(Position from the X axis working zero

position)

Y axis position at machining start point
(Position from the Y axis working zero
position)
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Peripheral
speed rate

Feed rate

Job 02

Number

XY position
X

Peripheral
speed rate

Feed rate

100 | enten

100 | enter

o[
o

0 ENTER

100‘ENTER
100 ENTER ]

Displays Job 02 :
Sets the final machining or final shape of job 02,

Displays job 03.
Set the final machining or final shape of job 03.

100%

Instruction of cutting tool condition in
percentage

(Refer to Section 7-5-2, 'Cutting
Tool/Condition'.)

100%

Instruction of feed amount per revolution
of cutting tool condition in percentage
(Refer to Section 7-5-2, 'Cutting
Tool/Condition".

Selection from teaching data area
12. Sub program

Set subprogram 70 to be edit later.

X axis position at machining start point
(Position from the X axis working zero

position)

Y axis position at machining start point
(Position from the Y axis working zero
position)

100%
Instruction of peripheral velocity of
cutting tool condition in percentage

100% 7
Instruction of feed amount per revolutiom
of cutting tool condition in percentage
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Job 03 12 | enrer Selection from teaching data area
12. Sub program

Number 7 () | ExTER Set subprogram 70 to be edit later.

XY posgition

X O |ewes| - X axis position at machining start point
(Position from the X axis working zero
position)

Y -3 .2 | enten Y axis position at machining start point
(Position from the Y axis working zero
position)

Peripheral o

speed rate 100 |enter 100%

Instruction of peripheral velocity of

cutting tool condition in percentage

Feed rate 100 §enten 100%
Instruction of feed amount per revolution

of cutting tool condition in percentage

Displays job 04.
Set the final machining or final shape of job 04,

Job 04 12 |enmeRf Selection from teaching data area
12, Sub program

Number 70 |enter Set subprogram 70 to be edit later.

XY position
O ") | EnTeR X -axis position at machining start point
(Position from the X axis working zero
‘ position)
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Peripheral
Peripheral
speed rate
velocity

Feed rate

Subprogram
Number

Job

Torsion

Thread

Nominal
diameter

~-4.8

ENTEA

100

ENTER

100

ENTER

Displays job 05,

Y axis position at machining start point
(Position from the Y axis working zero

position)

100%
Instruction of peripheral velocity of
cutting tool condition in percentage

100%
Instruction of feed amount per revolution

of cutting tool condition in percentage

Set the final wmachining or final shape of job 05.

-99

ENTER

70

ERTER

ENTER

ENTER

ENTER

ENTER

Selection from the teaching data area
=99, Main program END

1

Selection from the teaching data area
3. Tap

Selection from the teaching data area
1. Right-handed thread

Selection from teaching data area
3. Unified coarse screw threads

Nominal diameter of screw
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Thread/inch

Drilling
hole depth

Chamfering

Pattern

Work number

Start angle

Pitch

Z axis
position

Hole bottom -

Depth

Height

56

0.28

ENTER

0.008

ENTER

|

EHTER

|

ENTER

ENTER

-0.8

ENTER

ENTER

0.16

0.8

ENTER

RH

ENTER

Thread/inch

Depth of drill machining

When chamfering is unnecessary, set 0.

Selection from the teaching data area
3. Linear pattern

Number of work holes

Set the angle of machining start positiom
to the X axis on the XY plane.

Hole machining pitch on the linear pattern
Selection form the teaching data area

2, Blind

Depth of machining hole

Height from the Z axis machining zero
position to the top face of workpiece
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Ht 0.9 Returnlng height of the Z axis when the Z

axis moves from one machining position to
another machining p031t1on in a job.
(Position from the Z ax13 working
posltlon)

Sub program
No. -99 Selection from the teaching data area
-99, Subprogram END

§ (PRoeRAM 21443 MACH1
g . 3890 NING DAT

: MAIN 'PRO
. asuB PROGRAM
aJog . TA
_'THRAD UNCQ 56
sCHAMFR

'l-opATBN LINE o Mg -

Machining input end
The display is returned to the menu
screen.

Fo
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Menu Screen 5

Available tool (Center drill,

. b,
* Since memory data is used for items 2 to 4 in the menu
screen, the operation is unncessary.
(Refer to Section 8-4-1, "Examples of Linear Pattern

Drilling".)

5. Tool assign

Necessary tools are automatically

selected or set according to the program
contents, tool comdition, and cutting
tool condition.

drill,_thamfering tool,?tép) L

The following tools are registered in.the_tbol;menu:.

(Refer to Section

Program No. 2114

T1o01 No. 49 | st - ] ss ] s9
Tool Name Center - | "Chamfering - Drilli | "8 .tap:
Point angle /R BRI RO 0135, 0 *
Small diameter S/ NN . 0.02: AL L&
Small diameter ﬂ:--ii R B Uk &
longth O S g

| Center angle gﬁ‘j_f' 3:”[[9ﬂ-' S . %
Ineffective Ko 1_-:_'¢ - o 'i235
Major diameter 0.4 0.6299 0.0728 UNC?2
nominal size
Pitch/thread per * L AP O R L
pitch o ) S I SRR
Effective * * - - 0.35 : 0.24
cutting length s _ e
Torsion direction * K ' * R
Tool length 6.0 6.0 5.1 | RH'5.5
Life 909¢ 9pg 99p P ' 900p

ENTER

7-3, "Tool Menu".)

(Refer to Section 8-4-5, "Taol Assign'".)

- 313 -




TOOL ASSIGN.

CHAMFER:

Fo

PROGRAM PROTECT
ON OFF

When tools are not assigned, refer to
Section 8-3-5, "Tool Assign'.

Tool assign end.
The display is return to the menu screen.

Switch the Program protect switch from
OFF to ON, and check that the LED for
the memory goes off.
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8-4-5, Example of Surface Cutting with End Mill (Straight line)

7.0 1.01.9
3.2 1.9
5.7 ®
=, - T o
B ]
ury \; |
v P 1.7 f2.3 {14
i - 4.0
Working sample ‘ | t (s 1.2
P /;/? L\ ;
L | A —= ]
7 ’
4-40.7 / End mill 0.8
0.08
Workpiece material: Alumin [—ﬂ
plec u um [ I
Machining (final): End mill : : 4.7
Machining order: Memory data ! Jig ! 4.0
L] - = 1
Tool pattern: Memory data |
Cutting tool/condition: Memory data Table !

@ Machining zero position

® vorking zero position

* For supplementary explanation, refer to the

last portion of the machining examples.
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Supplementary Explanation 8-4-5,

L)

Surface Cutting with End Mill

Working zerc position
O ' O \9
[ /

™
O -0

Fig, B -

The accurate method is taken by omitting
returning operation and shortening the

0.8 0.88 machini.ng time.
Work ¢ l
‘ JOob 01
Depth 0.008
Fr-11 Height 0.88
™ End mill Ht 0.8
" As shown in Figure C, work at the height
Wor of 0.88 is cut with 2, When the returning
; \ height for the next operation is set to
Fig. € 0.8, the machine does not return and
shifts to the next work, as showm in
Figure D.
i Job 02
Depth 0
Job 02 . Height 0.8
\ / Job 01 Lt 0.8

. J L

The depth of cutting is not set in job
Work 02, and the returning height is set to
_ the same level as previous job. (In the
Fig. D

final job, it is set higher.)

When the top facé cutting is completed, the inter-job returning height

is ignored, and returning height is applied to the job. Therefore, set
the desired returning position.
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Item Key operation Contents
PROGRAM PROTECT Switch the Program protect switch from
ON to OFF, and check that the LED for
Memory Rewrite Enable comes on.
Mode key corT
Menu 1 | ENTER 1. Machining data
Selection
Program No. 2115
Working zero
position
X ~1.0|enmEn X axis position of the working zero
position from the machining zero position
Y -2, 0| enter Y axis position of the working zero
position from the machining zero position
A & , (| EAER Z axis position from the table top to the
bottom face of the workpiece.
Tool return
Height 2. 0 enen Z axis returning height moving from one
job to the other
(Height from the 2 axis working zero
position)
Number of 1. [ EHTER Number of setting workpieces
workpieces
Work pieces 4 | EHER Selection from the teaching data area
material 4. ADC 12
Displays job. 01. .
Sets the final machining or the final shape of job 01
Job 01 8 | ENTER Selection from the teaching data area
8., Milling
Tool 0.875 | enrea Diameter of end mill tool
diameter
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Cutting
length
X

Z position
mode

Depth

Height

Ht

XY position
X ,

Peripheral
speed rate

Feed rate

0. 08 | enter

0.88 |enmer

0.8 Em‘

O | enter

0 ENTER

200 | enter

200 l ENTER

Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method. ) '

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental

method.)

Selection from the teaching data area
1. Cutting mode

Cutting depth

Height form the Z axis working zero
position to the top face of the workpiece

Returning height of the Z axis at the
time of working machining completion
(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero

position)

Y axis position at machining start point
(Position from the Y axis working zero
position) -

200%

Instruction of peripheral velocity of
cutting tool condition in percertage
(Refer to Section 7-5~2, "Cutting
Tool/Condition".

200%

Instruction of feed amount per revolution
of cutting tool condition in percentage
(Refer to Section 7-5-2, “Cutting
Tool/Condition'".
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A

Job 02

Tool
diameter

Cutting
length
X

Z position
mode

Depth

Height

Ht

XY position
X

Peripheral
speed rate

Displays Job 02

Sets the final machining or final shape of job 02.

g | enter

0.87 5} enteR

-1, (] enteR

0.8 [enren

(0.8 e

~7.0 | e

0 | entea

200 | ewren

Selection from the teaching data area
8. Milling

Diameter of end mill tool

Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method, )

Feed amount of cutting toward the Y axis
(Specify the direction.by the incremental
method. )

Select from the teaching data area
1. Cutting mode

Cutting depth (Refer to the
supplementary.)

Height from the Z axis working zero
positicn to the top face of the workpiece

(Refer to the supplementary.)

Returning height of the Z axis at the
time of working machining completion
(Height from the Z axis working zero

position)

X axis position at machining start point
(Position from the X axis working zero

position)

Y axis position at machinig shart point
(Position from the Y axis working zero
position).

200%
Instruction of peripheral velocity of
cutting tool condition in percentage
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Feed rate

Job 03

Tool
diameter

Cutting
length
X

Z position
mode

Depth

Height

Ht

200‘EHTER

Displays job 03.

2007
Instruction of feed amount per revolution

of cutting tool condition in percentage

Sets the final machining of final shape of job 03.

0.875

ENTER

ENTER

-1.0

ENTER

ENTER

ENTER

0.8

ENTER

0.8

ENTER

Selection from the teaching data area
8, Milling

Diameter of end mill tool

Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method, ‘

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental

method.)

Selection from the teaching data area
l.Cutting mode

Cutting depth

Height from the working zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zero
position)
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XY position

Peripheral
speed rate

Feed rate

Job 04

Tool
diameter

Cutting
length
X

Z position
mode

~8.0 |enEn X axis position at machining start point
P g P

(Position from the X axis working zero
position)

~3 .0 | enen Y axis position at machining start point
(Position from the Y axis working zero
position)

200 | enTeR 2004

Instruction of peripheral velocity of

2001 enven 200%

Displays job 04,

cutting tool condition in percentage

Instruction of feed amount per revolution
of cutting tool condition in percentage

Sets the final machining or final shape of job 04.

3 [ EnTER Selection from the teaching data area
8. Milling
0.875 |ener Diameter of end mill tool

l.O Feed amount of cutting toward

- 322 -

the X axis

(Specify the direction by the incremental
method. )

0 | enen Feed amount of cutting toward the Y axis
(Specify the direction by the incremental
method.)

1 | enen Selection from the teaching data area
1. Cutting mode




Depth

Height

Ht

XY position
X

Peripheral
speed rate

Feed rate

Job 05

Tocol
diameter

0.8

0.8

200

200

Displays job 05.

ENTER

ENTER

ENTER

ERTER

ENTER

ENTER

Cutting depth

Height from the working.zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Position from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position) o

Y axis position at machining start point-
(Position from the Y axis working zero
position)

2007%
Instruction of peripheral velocity of
cutting tool condition in percentage

200%
Instruction of feed amount per revolution
of cutting tool condition in percentage

Sets the final machining or final shape of job 05.

0.875

ENTER

ENTER

Selection from the teaching data area
8. Milling

Diameter of end mill tool
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Cutting

length

X —3, 7 | ENTER Feed amount of cutting toward the X axis
(specify the direction by the incremental
method. )

Y 0 | Emen Feed amount of cutting toward the Y axis
(Specify the direction by the incremental
method.)

Z position ‘ 1 | Enter Selection from the teaching data area

mode _ i, Cutting mode

Depth (O | EnTER ‘ Cutting depth

Height 0.8 |enten Height from the working zero position to
the top face of the workpiece

Ht ! 0.8 |ewea . Returning height of the Z axis when

machining operation ends
(Height from the Z axis working zero

position)

XY position :

X 2.4 |eeR X axis position at machining start point
(Position from the X axis working zero
position)

Y ~2 .3 | enter Y axis position at machining start point
(Position from the Y axis working zero
position)

Peripheral

speed rate 200 | enTer 200%

Instruction of peripheral velocity of
cutting tool condition in percentage

Feed rate 200 jentea 200%

Instruction of feed amount per revolution

of cutting tool condition in percentage
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JOb 6

Tool
diameter

Cutting
length
X

Z position
mode

Depth

Height

Ht

XY position
X

Displays job 06.

Sets the final machining or final shape of job 06,

8 | eNtER

0.875|enmer

0

0.6/ enea

0.8 enten

0.8 | enmer

Selection from the teaching data area
8. Milling

Diameter of end mill tool

‘Feed amount of cutting toward the X axis

(Specify the direction by the incremental
mEthOd-)

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental
method.

Selection from the teaching data area
1, Cutting mode

Cutting depth

Height from the working zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position) :

Y axis position at machining start point
(Position from the Y axis working zero

pasition)
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Peripheral
speed trate

Feed rate

"Job 7

Tool
diameter

Cutting
length
X

Z position
mode

Depth

Height

200 | Eren

200 | ENTER

Displays job 07.

8 | enten

0.875 |toeR

3, 7 |ceutea

() | ENTER

Q) | EHTER

Q.8 | enTeER

200%
Instruction of peripheral velocity of
cutting tool condition in percentage

200%
Instruction of feed amount per revolution
of cutting tool condition in percentage

Sets the final machining or final shape of job 07.

Selection from the teaching data area
8. Milling

Diameter of end mill tool

Feed amount of cutting toward the X axis

(Specify the direction by the incremental
method.

Feed amount of cutting toward the Y axis

(Specify the direction by the incremental
method.)

Selection from the teaching data area
1. Cutting mode

Cutting deﬁth

Height from the working zero position to
the top face of the workpiece
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Ht

XY position
X

Peripheral
speed rate

Feed rate

Job 08

Position of
move

2.0

ENTER

ENTER

ENTER

200

ENTER

‘Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zerxo
position)

X axis position at machining start point
{Position from the X axis working zero

‘position)

Y axis position at machining start point
(Position from the Y axis working zero
position)

2007

Instruction of peripheral velocity of cutting tool condition
in percentage

200

ENTER

Displays job 08.

200%
Instruction of feed amount per revolution
of cutting tool condition in percentage

Sets the final machining or final shape of job 08.

10

ENTER

ENTER

Displays job 09.
Displays the final

-99

ENTER

Selection from the machining data
10, XY designation

Selection from the machining data
3. Working zero return -

machining or the final shape of job 09.
Selection from the teachiﬁé data area
-99. Main program END

Since a series of operations are
completed, ends the main program.
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Numbert -99 mﬁﬂl Selection from the teaching data area

-99, Subprogram END

¢PROGRAM 2145 - 'MACHINING DAT
WORKING lx : 3 L - )

00
8
EP:
[ 2
L8y
EE
oo
ey
ER
L
Y

PROGRA 2 DATA
OB = *le ik 7y 8750
PO Q. 0000
PO OD PO DEP . Cono
7 ALY " SO80Y
PO aluliel% 0. OGO
P 2 2 PO DA 200
2 y 3 ale i & = 7
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PO B, Q200 RRAY
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OB ) 4 OOL.P 7 B .
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. 8008 0. 8000
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The display is returned to the menu

Mach
screen.
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‘Available tool (End mill)

1 i
* The memory data is used for items 2 to 4 in the menu screen,

the operation is unnecessary.

(Refer to Section 8-4-1, "Examples of Linear Patfern
Drilling.)
Menu screen 5[::] 5. .Iool_assign_

Necessary tools are automatically
selected or set according to the program
contents, tool condltlon, and cuttlng
tool condltlon. RN :

The following tools are reglstered to. the tool menu..
! :

Tool Number 3_.23-_“_“ -  60 End m111

Point angle '“ f. EE R BT D O R
Small diameter o0l onoE

Small diameter length %
Center angle *
Ineffective length ®
Major diameter nominal size 0.87
Pitch/thread per pitch, *
Effective cutting length 1.5
Torsion direction &~ o e o
Tool length AR ORI TN S
Life =~ - B K - 5000 i

(Refer to Sectlon 7 3 "Tool Menu ) N

Program No. 2115 |enTeR

‘ (Refer to Sectiom 8-3-5, "Tool Assign''.)
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Fo

PROGRAM PROTECT

ON or¥

Tool assign end,
The display is returned to the menu screen.

When tools are not assigned, refer to
Section 8-3-5, "Tool Assign.')

Switch the Program protect switch from

OFF te ON, and check that the LED for
memory rewrite switch goes off.
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8-4-6. Examples of Surface Cutting With End Mill (R Cutting)

Machining zero position
(Center position of the
spindle when the table is at

the zero position.)

6.0 X Machining
!zgzg‘position
=,
2 oY <
~r
P
- g_.Workingf
[=¢] P
o|a} zero positlomn
“ A
o
o
d .
2.4 |, M . .
, 3.5 | ] 0.4 o Machining
Workpiece material: Aluminum _ _ o zero position
: g ,
Machining (final): End mill — ¥ © Working
______ J_LM___+ zero position
Machining order: memory data © ) )
=) Z axis working
Tool pattern: memory data Z zero position
Cutting tool/condition: Memory data 4,7 from table top face
ltem Key operation Contents
Mode key PROGRAM PROTECT | Switch the Program protect switch from
ON OFF ON to OFF, and check that the LED for

the memory rewrite ENABLE comes on.

[T

EOiT
Menu 1 {enten 1. Machining data
selection
Program No. 2116 |enter
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Working zero

position !
X --6.0‘E"m

Tool return

Height 1.0 eums
Number of

workpieces . 1 | EnTER
Work pieces 4 | enTer
material

Displays job 01.
Displays the final

Job 01 9 fml
ON/OFF 1

Displays job 02.
Displays the finall

Job 02 8 | eer

X axis position of the working zero

position from the machining zero position

N

Y axis position of the working zero

position from the machining zero position

Height of the 7 axis from the table top
to the bottom face of the workpiece

Z axis returning height from ohe job to

the other
(Position from the Z axis working zero
position)

Number of setting workpieces

Selection from the teaching data area
4, ACD12

machining or the final shape of job Ol.

Selection from the teaching data area
9. Coolant

Selection from the teaching data area
1. On

machining or the final shape of job 02,

Selection from the teaching data area
8., Milling
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ST

Tocl
diameter

Cutting length

X

Z position
mode

Depth

Height

Ht

XY position
X

Peripheral
speed rate

/

0.4

2.8

0.2

0.8

- 0.6

-0.4

2.2

100

ENTER

S
ENTER

ENTER

EXTER

ENTER

ENTER

ENTER

ENTER

ENTER |:

ENTER

Diameter of end mill tool

Linear cutting

Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method.

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental

method.)

/
Selection from the teaching data area

1. Cutting mode :
Cutting depth

Height from the working zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start poiat
(Position from the Y axis working zero
position)

1007

Instruction of peripheral velocity of
cutting tool c¢ondition in percentage
(Refer to Section 7-5-2, "Cutting
Tool/Condition".) :
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Feed rate

pr 03

Tool
diameter

R start
X

R end

Direction

Z axis
position
Mode

100

EKTER

Displays job 03.
Displays the final

ERTER

ENTER

ENTER

1.4

ENTER

1.4

ENTER

ENTER

ENTER

EMTER

1007
Instruction of feed amount per revolution

of cutting tool condition in percentage
(Refer to Section 7-5-2, "Cutting
Tool/Condition".)

machining or final shape of job 03.

Selection from the teaching data area
8. Milling

Diameter 6f end mill tool
K cutting

X axis position from R cutting start point
(Position from the tenter of circle)

Y axis position from R cutting start point

- (Position from the center of circle)

X axis position from the R cutting end
position
(Position from the center of circle)

Y axis position from the R cutting end
position
(Position from the center of circle)

Selection from the teaching data area '
1. CW '

Selection from the teaching data area
1. Cutting mode ‘

- 335 -




Depth () { ENTER Cutting depth
Height 0.6 | &R Height from the working zerc positiom to
the top face of the workpiece
Ht , 0, 6 | ExER Returning height of the Z axis when
machining operation ends
(Height from the Z axis working zero
position)
XY position .
X : 2.4 X position of the center of circle
: (Position from the X axis working zero
position)
¥ ' 0.8 | ENTER Y position of the center of circle
(Position of the Y axis working zero
position)
Peripheral
feed _ : :
Peripheral 100 | ExTea -1 100%
velocity Instruction of peripheral velocity of
: cutting tool condition in percentage
Feed rate 100 |euren 100%
Instruction of feed amount per revolution
“of cutting tool condition in percentage
Displays job 04. .
Displays the final machining or final shape of job 04.
Job 04 0.4 |enter Selection from the teaching data area
8. Milling
Tool 10. | ewer Diameter of end mill tool
diameter Linear cutting
Cutting
length
X 0 Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method.)
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Z position
mode

Depth

Height

Ht

XY position
X ;

Peripheral
speed rate

Feed rate

Job 05

ENTER

ENTER

0.6

ENTER

0.6

3.8

ENTER ,

ENTER

0.8

enTeR |

100

100 [ EnTeR

Displays job 05,
Displays the final

# o

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental

method.)

Selection from the teaching data area
1. Cutting mode

Cutting depth

Height from the working zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zero

position)

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start point
(Position from the Y axis working zero
position}

1007
Instruction of peripheral velocity of
cutting condition in percentage

100%
Instruction of feed amount per revolution
of cutting tool condition in percentage

machining or final shape of job 05.

8. Milling
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Tool —0 .4 |ENTER Diameter of end mill tool
diameter R cutting

R start point
X 1.4 |EuwER X axis position from R cutting start point
(Position from the center of circle)

Y ( | enten Y axis position from R cutting start point
(Position from the center of circle)

R end point _
X 0 | enter X axis position from the R cutting end
' position

(Position from the center of circle)

Y =1.4 |enten Y axis position from the R cutting end
position
(Position from the center of circle)

Direction 1 | ENTER Selection from the teaching data area
1. CW

Z position _

mode 1 | ENTER : Selection from the teaching data area
1. Cutting mode

Depth O | enrer Cutting depth

Height 0. 6 | Enmen Height from the working =zero position to
the top face of the workpiece

Ht (.6 fenten Returning height of the Z axis when

machining operation ends
(Height from the Z axis working zero

position)
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XY position
X

Peripheral
speed rate

Feed rate

Job 06

Tool
diameter

Cutting
length

X

Z position
mode

Depth

2. 4| enteR

=0, 8 | enmer

100 engn

Displays job 06.
Displays the final

8 | entER

106. ENTER

[ | enTER

X position of the center of circle
(Position from the X axis working zero
position)

Y position of the center of circle
(Position of the Y axis working zero

position)

100%
Instruction of peripheral velocity of
cutting condition in percentage

100% :
Instruction of feed amount per revolution
of cutting tool condition in percentage

machining or final shape of job 06.

Selection from the teaching data area
8. Milling

_ Diameter of end mill tool

Linear cutting

Feed amount of cutting toward the X axis
(Specify the direction by the incremental
method.)

Feed amount of cutting toward the Y axis
(Specify the direction by the incremental
method.)

Selection from the teaching data area
1. Cutting wmode

Cutting depth
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( r Height

Ht

XY position
X

Péripheral
speed rate

" Feed rate

Job 09

ON/OFF

0.6

l.Olmmn

ENTER

2.4

ENTER

ENTER

100

Displays job 09.

100lm€ﬂ R

ENTER

Height from the working zero position to
the top face of the workpiece

Returning height of the Z axis when
machining operation ends

(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X ax1s working zero
p031t10n) S

Y axis position at machining start point
(Position from the Y axis worklng zZero
pOSlthn) : '

100/ _ SR
Instructlon of per1phera1 velocxty of
cutting condition in percentage

100%
Instruction of feed amount per revolution
of cutting tool condition in percentage

Sets the final machining or final shape of job 09.

ENTER

Displays job 10.

Selectlon from the teaching data area
9, Coolant

Selection from the teaching data area
2, Off

Sets the final machining or final shape of job 10.

-99 | enten

Selection E£rom the teaching data area
-99. Main program END
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Lons arxe

f operat
completed, end the main program.

ince a series o
Subprogram END

Selection from the teaching data area

3
~939.

-99, | enter
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Menu screen

* Since the memory

5| exter

Work input end
The display is returned to the menu

scCreen.

data is used for items 2 to 4 in the menu

screen, no operation is necessary. -
(Refer to Section 8-4-1, "Linear Pattern Drilling.)

5. Tool assign

Necessary tools are automatically
selected and set according to the program

contents, tool condition, and cutting
tool condition. '
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Available tool (end mill)
ex) The following tools are registered to the tool menu.

Tool No.
Tool Name

48

End mill

Point angle

Small diameter
Small diameter
length

Center angle
Ineffective length
Major diameter
nominal size
Pitch/thread per
pitch

Effective cutting
length

Torsion direction
Tool length

Life

* %

]

- 018'1

..”515_.

9600

(Refer to Section 7-3. Tool Menu.)

Program No.. 2116

ENTER

{Refer to Section 8-3-5.

~ 343 -
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AN

ROG

GR
2
M
N
4
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2
M
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M

Z wgh

T
R ETEN R
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r

=0 H HE HQ =D
o

O E

P T TOOL Ass:aN e
gTﬁRNu GISPLAY

B2 B2 A2 EZ

L oR

ENDMI LL

ENDM;FL;:-”

fmo;moﬁmo;mm

ENDMILL

ENDMILL @, 4000

. TOOL ASSIGN END

Fo

PROGRAM PROTECT
ON OFF

Tool assign end.
The display is returned to the menu
screen.

When tools are not assigned, refer to.
Section 8-3-5. ''Tool Assign".)

Switch the Program protect switch from
OFF to ON, and check that the LED for
memory rewrite ENABLE goes off.
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8—4_'7 .

Examples of Schedule Machining

Example of Program Edit (A)

1.6 0.8
Machining zero position
-

« JF—"Working zero position

[er) ~ ’/

= o~

o @

A i
4-M5P0.8 © Machining zero position
Thorugh~primar , L
o 4 ©® Vorking zero position

hole chamfering 0.03

Z axis working

~r
Workpiece material: Aluminum r_ L Sy zero position
Machining (final): Tap g:% §
-
Machining order: memory data : :12
Tool pattern: memory data .J‘ﬁ 3
Cutting tool/condition: Memory data
Item Key operation Contents
PROGRAM PROTECT
ON QFF
Switch the PROGRAM PROTECT switeh from
ON to OFF, and check that the LED for
the memory rewrite ENABLE comes on.
Mode key
Menu 1|enter 1. Machining data
selection

Program No.

lll7kmm
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Working zero
position
X

Tool return
Height

Number of
workpleces

Work pieces
material

Job 01

Torsion

Thread

Nominal
diameter

-0.8

ENTER

~0.8

ENTER

4,0

ENTER

0-5

ENTER

ERTER

Displays job Ol.
Displays the final

3

ENTER

ENTER

10

ENTER

X axis position of the working zero
position from the machining zero position

Y axis position of the working zero
position from the machining zero position

Height of the Z axis from the table top

to the bottom face of the workpiece

Z axis returning height from one job to

the other
(Position_from the Z axis working zero
position)

Number of setting workpieces

Selection from the teaching data area
4, Aluminum

machining or the final shape of job 01.

Selection from the teaching data area
3. Tap

Selection from the teaching data area
1. Right-handed thread

Selection from the teaching data area
4,

Nominal diameter of thread.
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Thread/inch

Drilling
hole depth

Chamfering

.Pattern

Z axis
position
Hole bottom
Depth

Height

Ht

XY position
X

Peripheral
speed rate

0 32

0.4

0.03

-1.6

-2.4

0.4
0.4

0.5

100

ENTER

ENTER

ENTER

ENTER

ENTER

EME_R

ENTER

ENTER

ENTER

0 ’ ENTER

ENTER

ENTER

Thread pitch

Drill machining depth

When chamfering is unnecessry, set to 0.

Selection from the teaching data area

- 2. Square pattern

Pitch of the square pattern in the X
direction

Piteh of the square pattern in the Y
direction

Selectlon from the teachlng data area

Depth of machlnlng hole_::;

Hexght from the Z axis worklng Zero
posltlon to the top face of the workpiece

Returnlng helght of the Z ax15 when the
axis moves from a worklng p051t10n to

‘another working p031t10n in a job

(Height from the 2 axis. worklng zero
pOSlthn) - -

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start point
(Position from the Y axis working zero
position)

100%

Instruction of peripheral velocity of
cutting tool condition in percentage
(Refer to Section 8-5-2, '"'Cutting
Tool/Condition'.
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Feed rate

Number

100 |enrea 1007
Instruction of feed amount per revolution

of cutting tool condition in percentage
(Refer to Section 8-5-2, "Cutting
Tool/Condition'.)

Displays job 02,
Sets the final machining or final shape of job 02,

—99 |enmen Selection from teaching data area
.—99. Main program END

Since a series of operations are
completed, the main program is ended.

—99 Selection from the teaching data area
-949. Subprogram END

|

* Since the memory data is used for items 2 to 4 in the menu

screen, the operation is unnecessary.
(Refer to Section 8-4-1, "Examples of Lipear Drilling".)

‘ Fo Working input end
The display is returned to the menu

s5Ccreemne.
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Menu screen

ERTER

5. Tool Assign

Necessary tools are set according to the
program contents, tool menu, and cutting

tool condition.

drill, chamfering tool, P tap)

Available tools (Center drill,

Tool No. 49 51 3 s | 55
Tool Name . Center.. | Chamfering ‘| = Drill | P tap
drill [otool oo p oo

Point angle 0 EERIRIRE SREECA SR & ¥: P *
Small diameter S0 0,02 o L E L
Small diameter -_ﬁ 0   - A i -
length R Sl RN _
Center angle 90. . .90, ' Pk L
Ineffective x :_0_: x0) 0.06
length R i
Major diameter

. . 0.4 0.6299 0.17 UNF10
nominal size
P?tch/thread per " * * 32
pitch
Effective cuﬁting % % 0.8 0.88
length :
Torsion direction * * * RH
Tool length ' 6.0 6.0 5.5 5.5
Life 9000 9000 - 9000 9000

Note) Tool No. 55 is a general type of point tap.

(Refer to Section 7-3, 'lool Menu''.)

Program No.

1117

ENTER

Fo

PROGRAM PROTECT
ON

OFF

Refer to Section 8-3-5, "Tool Assign'.

The display is returned to the menu

screen.

Switch the memory Protect switch from
OFF to ON, and check that the LED for

memory rewrite ENABLE goes off.
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| TooL No.=_
| START TOOL'
E;_.-M_E_NU-..D;_ PL

Fo

PROGRAM PROTECT
ON OFF

When tools are not assigned, refer to
Section 8-3-5, '"Tool Assign'.)

The display is returned to the menu screen.

Switch the memory Protect switch from
OFF to ON, and check that the LED for
memory rewrite ENABLE goes off.
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Example of Program Edit (B)

6-M5P0.8

1.8 7.7 » Machining

3:2 o _ | zero

position

¥ Lad

)

1.8
2.0

3.5

Workingwxl
zero’
position

T

Through-primary

1

hole chamfering C0.03 o
=
[ I
3
@
g o
Workpiece material: Stainless steel e Qe
H o
Machining (final): Tap Q9 a
Machining order: memory data e
Tool pattern: memory data
Cutting tool/condition: Program characteristic
Item Key operation Contents
PROGRAM PROTECT Switch the PROGRAM PROTECT switch from
ON OFF ON to OFF, and check that the LED for
the memory rewrite ENABLE comes on.
Mode key
Menu 1 |EWTER L 1. Machining data
selection
Program No. 1118 enmer
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Working zero
position
X

Téol return
Height

Number of
workpieces

Work pileces
material

Job 01

Torsion

Thread

Nominal
diameter

ENRTER

-7.7

=2.0 | enten

4,0 | enten

1 {&nTen

5 | ewren

Displays job 0l.
Displays the final

3 | ENTER

1 [ enten

4, | ENTER

o

X axis position of the working zero
position from the machining zero position

Y axis position of the working zero
position from the machining zero position

Height of the Z axis from the table top

to the bottom face of the workpiece

Z axis returning height from one job to

the other
(Position from the Z axis working zero
position)

Number of setting workpieces

Selection from the teaching data area
5. Stailnless steel

machining or the final shape of job 0l.

Selection from the teaching data area
3. Tap

Selection from the teaching data area
1. Right-handed thread

Selection from the teaching data area
4.

Nominal diameter of screw
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Thread/inch

.Drilling
hole depth

Chamfering
Pattern

Number of
division

Machining
number
Start angle
Radius

Z axis

position
Hole bottom

Depth

Height

Ht

XY position
X

32

0.2

0.03

30.

1.4

0.2

0.2

0.3

RELG

ENTER

ENTER

ENTER

-ENTER

ENTER

ENTER

ENTER ]

ENTER

ENTER

ENTER

ENTER ,

ENTER

ENTER

Thread pitch

Drill machining depth

When chamfering is unnecessry, set to 0.

Selection from the teaching data area

- 1. Circumference pattern

Set the number of division of the
circumference
(Decimal point required)

Number of machining holes

Set the angle of machining start position
to the X axis on the XY plane

Circumference pattern

Teaching data area
1. Through

Depth of machining hole

Height from the Z axis erking Zero
position to the top face of the workpiece

Returning height of the Z axis when the
axis moves froma working position to
another working position in a job
(Height from the Z axis working zero
position)

X axis position at machining start point
(Position from the X axis working zero
position)

Y axis position at machining start point

{Position from the Y axis working zero
position)
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Peripheral

speed rate 100 | enter 100%
Instruction of peripheral velocity of

cutting tool condition in percentage
(Refer to Section 8-5-2, "Cutting
Tool/Condition".)

Feed rate 100 |#wen 100%
Instruction of feed amount per revolution
of cutting tool condition in percentage
(Refer to Section 8-5-2, "Cutting
Tool/Condition".
Displays job 02.
Sets the final machining or final shape of job 02.
—99| enter Selection from teaching data area
-99. Main program END
Since a series of operations are
completed, the main program is ended.
‘Numbef —99|ENIER Selection from the teaching data area
-99. Subprogram END

PROGE B s G- DA
OR irle o
RO P o ‘el%e ) al’s
00 R > < o
0.0 NORK P 0
OR P IEC R1AO £
OB:@ o OR 0 R

RAD | UN DAL G
R @, g
B ATR
6. 00 5
0. 00 RAD
=l B ROUGH DEP
G dn141%
PO 2o

= = z W% D.R

0 PROGR D
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Menu No.

Program No.

Fo

£y | ENTER

1118 ENTER

Machining input end
The display is returned to the menu

screen.

* Since the memory data is used for items 2 and 3 in the

menu screen, the operation is unnecessary.
(Refer to Section 8-4-1, "Examples of Linear Drilling'.)

4. Cutting tool/condition

» 1b

L)

depileleh:
D

sl e

Machining data input end.
The display is returned to the
menu Screen.
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P Tap

Menu No.

Fo

Fo

PROGRAM PROTECT
ON OFF

Set the cursor to the tap—through tool.

P tap-1

Set new auxiliary code.

(Refer to Section 7-5-2, "Cutting
Tool/Condition')

The display is returned to the menu
screen.

5. Tool assign

Necessary tools can are set according to
the program contents, tool menu, and
cutting tool condition.

(When tools are not assigned refer to
Section 8-3-5 "Tool Assign")

Tool assigned.
The display is returned to the menu
gcreen.

Switch the PROGRAM PROTECT switch from
OFF to ON, and check that the LED for
memory rewrite ENABLE goes off.
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Program No.

!
Available tools (Center drill, chamfering tool, drill, P

tap-1) | o
Tocl No. 49 51 54 55
Tool Name Center Chamfering Drill P tap

drill tool

Point angle 0 & 135 *
Small diameter 0 0.02 ® *
Small diameter 0 % % *
length ' ) .
Center angle 90, 90. * *
Ineffective % 0 % -0.06
length
Major diameter 0.4 0.6299 0.17 UNF10
nominal size )
Pitch/thread per - x % % 32
pitch )
Effective cutting * % 0.8 0.88
length
Torsion direction * % % RH
Tool length 6.0 6.0 5.5 5.5
Life 9000 9000 92000 9000

Note) Tool No. 56 is a point tap for stainless.

1118 |ener

al i

'ON  OFF

(Refer to Section 8-3, '"Tool Mequﬁ.)_

PROGRAM PROTECT

(Refef'to Section 8~3-5, '"Tool Assign'.)
Tool Assign END.

Return to menu display.

Switch the Program protect switch to
OFF to ON, and check that the LED for
memory rewrite ENABLE goes off.

* If use schedule program refer to 9
of memory run.
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9. Memory Run
9-1.  Countents of Memory Run

By calling the programs edited as described in the previous
subparagraph or external memory program, the following
operation can be made in memory run mode. However, different
data i1s used for the external memory program,‘assign the

tools again.

For calling the program, key in the - lmem|  and press

the EHTER key.
%  The schedule program can be called by setting the program
No. to O.. ' ' R
1. Dry run
Dry run allows quick checking of the called program by
accelerating only the jog feedrate (répid feedrate in the
fimaﬁuél,fuﬁ) in testfruﬁ,' ' 1 e

Another function is providing better safety operation by

setting offset amount by use of the Z axis as parameter 1.

2. Cycle run

The called programs can be.consecutively executed.

- 359 -

AN



Single run

o The called program allows operation per action.

o ATC makes one action with Z axis ascent, magazine index
(table positioning at the same time), and Z axis
descend. Care must be taken especially when the long
tool is set in the magazine, because the table of the
next job is positioned during the wmagazine index.

o Tapping makes one action with one returning.

o Step operation of drilling or tapping makes one action
when it feaches the foremost end under command, R

irrespective of the number of step.

The job in machining can be confirmed by having the program

under memory run displayed. Unless run mode is changed, each

data can be confirmed by commanding display control keys. If

not required, the display can be deleted.

Program can be edited during memory run (setting of machining

data, machining order, tool pattern and cutting

tool/condition).

® In memoYy run, some screen displays may take several
seconds depending on program contents.

Preparation for memory run

Check to see the following information for memory run:

(1) Program data

(Machining data, machining order, tool pattern, cutting
tool/condition, tool assignment)

(2) Tool menu

(3) Part of parameters

(Dimension after cutting through, position before work, etc.)

After the information is checked, set the tools in the

‘magazine.
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9-2, Preparation and Operation

Remember to confirm the following information before starting Memory Run.

(1) ‘Prdgfam data
(Méchining data, machining order, tool patterns, cutting tools,

. cutting condifions, tool assignment)
(2) Tool list
(3} Relative paréméters

(Cutting depth after piercing, stop position before work piece,

etc.)

 After confirming the above-mentioned information, set the tools to the
magazine.' o : e '
After cémpletibn of the tool setting,-Cali'the.prbgrams in the Memory
Run mode, Single Run mode, and Dry Run mdde,”and check the running
condition of the started machine. If everything was found normal, start

the Cyclé Run.-
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Item Key operation Contents
Mode key ‘Emr
Menu No. 6 | EntER 6. Program memory display: order

The memory run is
performed in this screen.
Check for program No.
(1113 in this screen).

| DEL PROGNO. =_

| 6TART ‘NO, ORDER'
TRTMENU DISPLAY,

;n_'_j ~ | Return tdzﬁenu:display.l

Menu screen 1 ewten l,-Machiningzdata

Program No. 7113 |EER . e T .
( ‘\\ Check the program contents
in this screen.
P RO 213 L) S Do v
CR L 7 1n]4]
ApA T AOG
ale R z G B, 0000
* & "l - »
' /] A 0. O o
#» ) DOV ]
0 ' PO
ORI P ATERIA
OB ) A DHE . -
AL : ’a LJHL 1) 5200
=Te B B D DEFP o
¢ 2. BRaee 0. SO
o A 000 & ae
n e
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Item

Key operation

Contents

Check data according the above p

Mode key

Display
control key

Program No.

Tool No.

fo

MDY

PROGRAM PROTECT
ON OFF

WAGAZ

2113 |ewer

rocedure.

Switch the PROGRAM PROTECT from ON to

OFF, ‘and check that LED for the memory
rewrite ENABLE comes. on. - R

;Dlsplays data area dlsplays the tool

which has been 3551gned to program No.

2113,
‘\\

Position the cursor at the magazine No.
to be set. {Any number is allowed. In

_the above display, the cursor is
positioned at the 1.)

. Center drill with tool No. 49 is set at

magazine (l)
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Item

Key operation Contents

As mentioned, tools
displayed in the display
data area are set in the
magazine.

QU@

PROGRAM PROTECT
ON OFF .
Switch the PROGRAM PROTECT switch from

OFF to ON, and check that the LED for
the memory rewrite enable goes off,

Magazine tools are installed in the magazine as set.
(For details on installation, refer to V-4, 'Tool

Installation and Removal''.)

* When heavy tool is installed in the magazine, take care for

the balance of the tools.
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Item | Key operation Explanation
Mode MWL
key
Program | 1113 ENTER Check whether the tools assigned by program editing
No. and set to the magazine smoothly work without
* oY Eﬁﬂ trouble or not when the machine was driven by the
e called program, and whether wrong tools. are not

set to the magazine. Then confirm the working
condition of the machine in Dry Run, and check

whether ‘every tool.is free from 1nterference

trouble by.means of  the p051t10n dlsplay and

Pos the Slngle Run screen. - RERRRE -
HACHINE POS RESIDUAL MOVEMENT

X e X o

N T R I
WORKING POS . :MAGAZINE

X . TOOL NoO.

Y o _"TOOL :

ZiiiieeaaaaaB --_-._'._:LENGTH......LL

A: Coordinate position of the machine.

LL: Length of the tool presently set to the spindle. ‘

B: Coordinate position of work (tool head position) (
B=A-LL - (Z work zero point in program)

(Note) While in Dry Run, the values of A and B
are kept offset as much as the dry run
offset values.

The distance between the work coordinate position B
shown above and the Z axis work coordinate position
shown below on the Single Run screen denotes the
next moving distance of the Z axis. It is possible,
therefore, to continue the checking work while
measuring the space between the tool head and the
top face of the work.

- 365 -




Item | Key operation Explanation
Mode swaL
key RUN

-

For program display.

47. 6inch/min ;//

For one cycle program run.
(/,(PHOGRAM 2113) MEMOQRY RUN
ZERC Po a7 3. 200
¢ TOOL RETURN HEIGHT eHT 8. 5040
¢+ NO. OF WORK PIECES 1NO. 4
NO. 2 wX -4, 7000 nYy 9. OB
NO., 3 =X Q. BAVG ny -3. 5000
NO. 4 aX -4. 7900 ny -3. 5009
*$VORK PIECES MATERIAL ALUMINUM
oo @1 TaAP ® TORSION RH
s THRAD UNC1/4-20 DRLD 9. Ba@e
s CHAMFR @. B4GD
¢PATRN SQUARE .
L4 -2. 4900 .y -1, 2060
¢ZP0S =8. H. BLIND sDEP 8. 4000
sHGT 9. BB sHU a. 88606
¢ XYPOS mX 4. BEOL nY P. 6AGHL
¢P.F. ®P.S5.R. 100% sFEED R. 100%
PROGRAM NO. -t_
Fe CHANGE SETTING
sNOW TL-01 PCPo—-0@3 POS X —-2. 4000
PIECE NO. ——-@1 Y -1. 20080
¢NEXT TL-©1 PCP0o-9@3 DRL -Z -06. 0483
PIECE NO. —--@1

screen.
o Tool

o Work No.

o Work position

¢ Contents of work

..

Confirm the contents of operation while observing
the information displayed in the lower part of the

To indicate the sequence No.
(order of tool patterns) of the
tool to be used in that process.
To indicate the sequence No. of
the machining position.

To indicate the contents of work
(positioning, spindle, cutting
feed, etc.) per 1 cycle
operation.

To indicate the sequence No. of
the work presently under
machining.
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Explanation

Item | Key operation
Mode In case the contents of the program shown on
key the preceeding page were found normal, confirm that

head.

“eveL
RUN

(

9

(PROGRAM 21131}

ZERC Po &7 3. 286D
#+TCOL RETURN HEIGHT
*NO. OF WORK PIECES

NO. 2 nX -4, 70006
NO. 3 =X 0. BOGL
NC. 4 aX -4. 7600

+WORK PIECES MATERIA
HICB @1 TAP .
# THRAD UNC1/4-20
"CHAMFR @. 8400
¢PATRN SQUAREL
LI ~2. 4690

¢ZFP0OS mB. H. BLIND
SHGT a. BOOL

¢XYPOS X a. PReY

¢P. F. up. SR 100%

PROGRAM NO. =_
Fo CHANGE SETTING
sCURRENT JOCB

_¢JOB NO, ~w-mm-—mm— a4
¢PIECE POS NO. -—-0201

MEMCRY RUQ_‘\\

nHT a. oeed
ENOD., 4

Y a. Ao
ay ~3. 586a
Y -3. 5068
ALUMINUM
ETORSION RH
1 DRLD . 628o
Y -1. 2060
sDEP Q. 4400
EHL Q. 8By -
Y 6. PAOG

"FEED R. 1Q0%

¢ TQOL NO. ——@1

o Process

o Tool

o Work No.

¢ Work position:

the cursor and the process indicated in the bottom
part of the screen are positioned at the program

To indicate the No. of the process
presently at work.

(It is also indicated by the

cursor.)

: To indicate the sequence No. (order
of tool patterns) of the tool to be
used in that process.

To indicate the sequence No. of the
machining position.

: To indicate the sequence No. of the

work presently under machining.
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A

Schedule program run

When program No. is set to [0] in the memory run mode, the
schedule program is called. (In this case, program is

assumed to be set in parameter 5.)

CeMAIN PROGRAM-END
-sue PROGRAM "END

- PROGRAM No._'

Fo CHANGE. SETTIN

.-cunnsNg Joe
sPIECE POS NO

When the machine enters into the memory run mode for the
schedule program, the execution program No. displayed on the

upper left of the screen is different from that of the memory

run mode for ordinary programs, as follows:

(Program (0/2117/1)

T\\\f\\Program execution pointer

Indicates the program No.
being executed among the
machining programs
registered in parameter 5.

indicates the operation Execution program
mode of the schedule
program.

Pressing the key activates the operation. Programs

are executed one_by one.

Except for the above descrlptlon, thlS Operatlon is the same

as the ordlnary memory run.

368 -



Operation Using the Schedule Program

Materials are machined according to the examples of program edit using

the schedule program.

Preparation for the schedule program operation

Item . Key operation - - . Contents

PROGRAM PROTECT - - Turn_on_the-PROGRAM-PROTECT switch to con-
~ON _ OFF . firm that the 'WRIT ENBL" LED is goes

Mode key _' ﬁ5 ”!ﬂﬁ. L f

Screen RERSE P
control key |-

-5 | enten 5. Schedule program
Progfam No. 1117 ENTER
Program No. 1118 | enmer
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Screen \
control key

Program No.

Program No.

Tool No.

, 2117 |enten

55 O
v |CURSOR CURSOR
Teol No.:3emm

Menu screen

Move the cursor to a:proper magazine No.,
and set the tool NO. of the assigned tool.

Set all the tools assigned to program

| No, 2117 in the magazine. .

2118 |{enier

Tool No.

ON

ENTER

PROGRAM PROTECT

Ory

Move the cursor to a magazine No. other
than the above magazine No., and set the
tool number of the assigned tool.

Set all the tools assigned to program
No. 2118 in the magazine..

Switch the program protect switch to
ON to OFF, and check that the LED for
memory rewrite ENABLE goes off.
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Schedule Program Run

Mode key

Program No.

'(PROGRAM /2117

Fo
CURREN

i..Jos NG, =
PO
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9"20

1)

2)

Operation of Memory Run

ATC makes one action with Z axis ascend, magazine index
(table positioning at the same time), and Z axis descend.
Care must be taken when long tool is set in the magazine,

because the table of the next job is positioned during the

magazine index.

When the machining data is different from that for tool menu
due to forced assignment, change of tool menu after
assignment, and others, the data for tool wmenu are given

priority.

Since information on assigned tools contains 6n1y tool

numbers, data on the tool menu is used as it is even when the
data is changed. Therefore, notice that change of tool types
and others must take into account the assigned program after

tools are set in the tool menu.

Determination of the portion before cutting

The position before cutting is determined to be the position

before work, and the machine starts cutting.

When the position before work > returning position, the

position is determined to be the returning position.

*  When more than one workpiece exists aqd,machining
positions of the workpieces are different, and

%  When the inter-job returning position is not matched with
the height of the next job:

The higher position of the inter-—job returning position and

stop posi;ion'before work is determined.

Positioning operation for returning after machining

a) Returning operation when the machining pattern area.
When (work height) = {(returning position),

the machine returns to the stop position before work, (In

the ordinary operation, the machine returns to the returning

position.)
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b)

1)

2)

Returning operation when the machining pattern ends

When (work height) 2 (inter-job returning position), the
machine returns to the stop position before work. (In the
ordinary operation, the machine returns to the inter-job

returning position.)
Cutting Condition and Upper Limit of the Speed

The revolution speed is calculated by the peripheral velocity
of the cutting condition. However, when difference exists
between the diameter of the machining data and the diameter
of the tool data in the tool menu, the diameter of the tool

data is given priority.

When the results of the calculation is higher than the
highest speed of the machine, the machine rotates at its

highest speed. (However, tapping speed may be limited by the

feedrate.)

The feed rate is obtained by multiplying the above calculated
revolution speed by feed amount per revolution specified by

the cutting condition.

When the calculated result is higher than the maximum cutting
feedrate of the machine, the mdchine rotates at the maximum

cutting feedrate of the machine,
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et

7. Cautions for Tool Operations

(1) Center drill

*

Center drill with small diameter. Only when the center
hole is machined, the machinihg:depth is specified as
small diameter length.

Center drill without small diameter length. Only when

the center hole is machined, the depth depends on the

hole diameter of the job.

When (hole diameter) > 0.16 (inch):
Machined so that the diameter at the mouth is 0.16 inch,

When (Hole diameter) < 0.16 (dinch):

Machined so that the diameter at the mouth is same size as

the hole diameter.,

(2) Counter bore tool

*

*

Before the counter bore tool with small diameter is used

for machining a hole, a larger hole must be machined by

the tool. (Otherwise, the operation stops before the
work.)

When the counter bore tool with small diameter is used,
the point of the small diameter stops at the stop

position before the work and machines at the job feed

‘rate.

(3) Chamfering drill and stepped drill

Drill tap and drill reamer

When hole and face, hole and seat, hole and tap, and hole and

reamer are machined at the same time, the material is cut

with the small diameter length, Qutﬁing condition is changed,

then face, seat, tap and reamer are machined.
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9—3t

o]

Halt and Restart

Halt

Press the key in memory run, the machine will hait at

the position (during ATC operation or after tapping is

completed).

Use the following key operation to stop the spindle.

i. l ANU SSTOP
- [:

Restart

Restart when the machine starts from the stop position (while

spindle is revolving)

Check the lamp display for the memory run, cycle or single

run.

Restart when the machine starts from the stop position (while

spindle is at stop)

In the manual mode, set the cursor to the spindle revolution

speed by suing the Qg@ 7 and wg& key, and set the

revolution speed nearest to the program reveolution speed with

A |land| v [ keys.

“siNaL
RiY

e .
RUN key in the mewmory run

Press the

mode.

Press the
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Restart when the machine restarts from the head position of

the program

By pressing the |®™'| key, program is returned to the head

position, and the cursor on the display screen indicates the
first job. (However, in the dry run, the program is not
returned to the head position, and the former state is
maintained.)

Under part of the screem, current job, tool, machining
position and work No., will be displayed. Check whether these
are all at head, and then use the following key operation.

ME
" mode,

Set the program No. and press the |ENTER key. (This

operation can be omitted when the program number is the same

as that on the display.)

Press the | cye or o key, and press the
RUN y P

key.

In the schedule program, the program is returned to the head

of the execution program by pressing the RESET key.

Therefore, the program execution pointer is unchanged.

Restart from the different position from the stop position or

position on the way of program

In the memory run mode,

N SINGL
GrcL or UM key,

Press the
Set the [PROGRAM NO.], then press the iR ey, (When the

program No. is the same as that on the display, it can be

omitted.)

Set the start point by the | ® | key.
Set the [PROGRAM NO.] to start, the [TOOL ORDER} to be used

for the job, the order of [START POSITIONs] in the job, and

[WORK NO.] to start.
The machine moves to the machining start position set in the

above operation, then executes the unexecuted portion of the

displayed program.
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*  When the machining order is set in the individual job,
the machining position moves in the ascending order by
odd number of the tool, and the machining position moves

in the descending order by even number. .

e

When the schedule program is executed, 0 , program No.

and program execution pointer is set in the program No.
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9-4, Program Edit in Memory Run

In memory run, program can be edited only for the following

items:

Machining data
Machining order
Tool pattern

“Cutting tool/condition_

MEM

o mode while pressing the - key, confirm the

Set the
11ght1ng of the pllot lamp located upper right of the memory

run mode.key, and edlt programs.; (For program edit, refer to

Sectidn V-8, 'Program Edlt" )

Since -the operation éénngt”be_performed after the tool

assignment).edit_programs;éfter the éémpletion of memory run,

* " When the lmxr keyiis pressed, operations stop
immediately and the program being executed is returned to
the head, and all the programs in the course of edit are

reset.

If program editing has been carried out using the program]

stored in memory, the block called and edited are reset.
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10'

Position Display

Portion of axes, using tools, and machining time in the

operation can be displayed.

Program number display
With the position display in the memory run, the program No.
in operation is displayed.
The previous program No. is displayed until the operation
ends and the machine executes the next program.

| Z

Machining coordinate value (0, 0, 15.7)

The X and Y axes are close to the _x 1
machining zero position, and the

Z axis is positioned from the -Y

table top.face to the end face ex) The dimension of the Z axis
of the spindle. zero position for parameter

. . .. is assumed to be 15.7.
Working coordinate position

Value from working zero position

set arbitrarily. The Z axis Z (Machining
indicates the top position of coordinate
the tool. -X

value)

Residual amount of movement =Y
The residual amount of movement {unexecuted movement value)

in the memory run and key-in run is displayed.

m—
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Magazine

Tool No.: 0f the tool numbers registered in the tool
list, the registration number of the tool
currently set in the spindle is displayed.

Tool: The above tool name is displayed.

Tool length: Tool length of the above tool is displayed.

Automatic operatlon time
The total time of memory run is dlsplayed.

The time is 1nltlallzed by the operation time of parameter l.

Machining coordinate values of the X, Y and Z axes in the

position dxsplay screen can be magn1f1ed for display.

. : 4 ' S RO
Press either of the = [WM%  or CURSOR key.

Working coordinate values

are magnified.

By pressing the or m%oa key, the

display is returned to the original screen.
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11. Alarm display

When an alarm occurs, all causes of the error arve displayed.

I

- _ —

=

Error numbers and messages are displayed.
When several errors simultaneously occur, error numbers and messages are
displayed up to 9 respectively in order of the major error. (The

priority can be judged through the number of asterisks on the error.)

In other displays, however, only the message of the most important error

flickers when several errors simultaneously occur.

Restore the error according to the displayed error code and the error
restoring method by referring to the error code table (VIII. Error code)

in this manual.
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VI Optional accessories and relevant components
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{ Optional accessories and relevant components

1. Coolant equipment and solenoid valve

Turn on/off the coolant equipment with the coolant motor switch in the

control case.

1-1. Installation

Install the coolant tank at the back of the base so that it will be

aligned with the chip catch groove.

Connect the control-case parts with the coolant motor and solenoid
valve of the coolant equipment according to the description of the

( external output terminal block as shown below. After comnecting
them, turn on the power supply and the coolant-motor switch in the
control case to coﬁfirm that the coolant motor rotates in the
direction of the indication arrow.

Splash guérd

L |
v :
Rotational-direction
) indication arrow

Solenéid valve
terminal box

Coolant-motor

terminal box . Chip catch
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1-2. Coolant nozzles and their connection

Connect the coolant hoses to the right and left coolant nozzles
instélled on the side cover. Adjust the nozzle position so that
coolant can be constantly supplied to the machining point of the

work.

b ]
[
|| 55 i
\ \Y&'Jé:.'%'—“-:"/ I | -
N 3. | 8 8] |
R |
NS, - )
S i B
N f—;{ |
N -E.l:- r\--t-—-L—___
8 121 I ENN
. ‘Jr | W
ﬂn: j’: l 1‘
I\ T
o ° ‘:!"'°“% il
&r | 1
t o |,|
I
R S, N
1 1
d /
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Installation of spindle-taper airblast equipment

This equipment eliminates ‘foreign matters collected on the taper
portion to protect it by jetting air with the pressure of 0.4 to 0.5
Mpa (4 to S kg/cmz) from the inside of the spindle.taper portion

during ATC operation.

Secure the air tube at the right of the spindle head using the saddle.

Make wiring according to the external I/0 terminal block.
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Spindle head

L,
Speed controller:
J| J

T

Joint coupler

— Regulator

Manual button

2-1 Cautions for operation

1. Use the air source with the capacity of 500 L/min (at the
atmospheric preséure) or more.

2. Use clean dry air.

3. Remove the filter joint coupler and drain the air pipe before
starﬁing the operation.

4, Adjust the regulator knob.so that the air pressure will be approx.
O.SVMPa (5'kg/§m2) (green mark) and fully release the speed
controller.. - S

5. It is poééible to jet air at any position on the Z-axis by pressing

~ the .manual button.
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3., Tool breakdown detector

The detector uses the ring sensor system.

Micro—current excitation coil

J

Ring sensor—1

|
|
|

r_
|

[

[

|

[
£

Micro—current detection coil

High~ [ T 7

frequency| o o
current =

This system detects whether or not the conductive tool contacts a
conductive work as shown in the above figure. Therefore, the system

cannot be applied to non-conductive works including resin works.

This equipment checks whether or not the tool contacts the work
(conductivity check) at the cutting-feed lower limit of the tool in
every machining process excluding the face milling, and stops the
machine to display the tool breakdown error unless the tool contacts

the work.

Fix the cable at the left of the spindle head with the saddle. Make

wiring according to the description of external 1/0 terminal block.
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o How to adjust sensitivity (The method slightly depends on coolant

and tool used.)
(1} Run the spindle at the speed of 1,000 rpm.
(2) Turn the dial clockwise until the output lamp goes on.

(3) After the lamp goes on, turn the dial counterclockwise until

the lamp goes out.

(4) Further turn the dial counterclockwise by 360°,

- Output lamp

Volume
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Note: If the tool is broken (when a short drill is used) as shown
in the figure below, the tool breakdown cannot be detected.
Therefore, it is recommended to divide the drilling process
into two processes —=- shallow drilling and deep drilling, and
prepare the program to detect the tool breakdown in the

shallow drilling process.

D

Divide the

process info ‘q;

£WO.
If the tool is broken For shallow drilling,
during machining a work, if the tool is broken,
the tool breakdown the tool breakdouwn can
cannot be detected be detected because of
because of conductivity. ) no conductivity.

- 389 -



4,

Bubble cassette and Bubble memory unit ('

How to handle Bubble cassette
For the output (write) the edited program or data to the bubble
cassette, change the write protect slide position as shown in the
figure at bottom right. Set the bubble cassette to the holder,
securely close the cover, and confirm that the write-protect

indicator lamp (green) goes out.

Maker: FUJITSU
Type: FBM-Cl28GA

Protect slide

(Rewrite disable)
(Rewrite enable)

Bubble memory unit
To take out the bubble cassette, open the cover and press the eject

button as shown below.

/

Bubble unit
cover

Bubble unit cover
Eject button

Bubble cassette
inserting port

|!ﬁl\||llllll|!li|IHIEllIl!llll | ??Ziiiiﬁgsigxe
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4-1 How to install bubble memory unit

(1)

(2)

(3

(4)

(5)

(6)

(7N

Remove the iron plate cover at the bubble cassette entrance on

the outside of the door.
Install the movable bubble—-memory unit cover.

Screw the bubble—memory unit mounting plate at the inside of the

door.
Screw the DC conversion board.

Connect the cord 34DAA120 according to the figure. (When

connecting the cord, match the mark " +" on the connector.)

Connect the cords CNBPOK and CNBPIK according to the figure.

(Check the number of pins on each connector.)

Connect the cord CNBPIK to the terminal block. Match the other

cord with the mark tube.

—

Bubble-memory
cassette holder —____

Bubble-memory unit |

mounting plate
- OHU

Cord CNBPI?

Cord CNBPO -
DC conversion

board
Cord 34DAA120 TC-215

2k

Cord 34DAA120
e

~

DC conversion

board

Bubble-memory

— cassette holder

— Bubble-memory unit
mounting plate

—Cord CNBPO

~—Cord CNBPI

TC-255

- 391 -




5. [EXTERNAL COMMUNICATION UNIT

This machine can output various kinds of data by a Centronics interface
(printer), and can input and output various kinds of data by RS-232C

interfaces (computer, PTP (paper tape puncher)/PTR (paper tape reader)).

=

1= | .RS-232C

‘——‘——*_h‘__ﬁ*—‘“‘““—ﬁ-Centronics

|- R§-232¢C

“1T— Centronics

TC-225
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5-1.

5_1_10

Centronics Interface

Connection Method of Centronics Interface

81716

5

41312711

15

14]13,12

11'10].9

Connector: RDAB-155~LN (Hirose)
(Connector on cable side: HDAB-15P)

{Connector on cable side: Cable case HDA-CTH)

Pin Assignment

Pin Ho. Signal Name ﬁ;%z:iigiOWing Remarks

1 STROB - Strobe

2 DATAL = Transmission data
3 DATA2 - Transmission data
4 DATA3 - Transmission data
5 DATA4 —= Transmission data
6 DATAS - Transmission data
7 DATAG - Transmission data
8 DATA7 - Transmission data
9 DATAS - Transmission data

10 ACK - Acknoﬁledge

11 BUSY - Busy

12 FAULT - Fault

13 N.C. No connection

14 SG Signal ground

15 N.C. No connection

Each arrow mark directed to the right-hand side (=~ )} indicates the

flowing direction of an outgoing signal from this machine, and each

arrow mark directed to the left-hand side ( ) indicates the flowing

direction of an incoming signal inteo this machine.
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5-1-2. Printer Specification

Remember to use a printer whose interface conforms to the Centronics

Standard and whose printing line capacity is 60 characters/line or more.
5-2. RS8-232C Interface
5-2-1. Communication System of RS-232C (Serial)

o Full duplex asynchronous system

0o Contrel line system

o Code 8 (bit code)

o Transfer rate: 300 to 4800 bps {to be set by Parameter 4)

5-2-2., Connection Method of R§5-232C Interface

- [3]iefufwfs[s]7]s|s[«]s]2]1]
(::) [25] 24 [23]22{ 2120 10 18] 17| 16]15 ll4 (::)

Connector: RDBB~255-LN (Hirose)
(Cable side: Connector HDBB-25P)
(Cable side: Plug case HDB-CTH)

Pin Assignment

Pin No. | Signal Name gii:iiijiOWing Remarks

1 FG Frame ground

2 SD — Send data

3 RD - Receive data

4 RS — Request to send

5 Cs -—— Ready for sending

) DR’ - Data set ready

7 SG ‘Signal ground

20 ER - Data terminal ready
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Each arrow mark directed to the right-hand side (= ) indicates the
flowing direction of an outgoing signal to this machine, and each arrow
mark directed to the left-hand side ( --) indicates the flowing

dirvection of an incoming signal into this machine,
Signal Cable Connection Method

Machine PTP/PTR, Computer
FG (1) FG (1)

SD (2) ::::::::j:><:::::::::: sD (2)
RD (3) RD (3)
RS (4) :::::::::;“:::::i:::: RS (4)

cs (5)

¢s (5)

DR (6) DR (6)
8¢ (7) 86 (7)
ER (20) ER (20)

(Note) PTP ..... Paper tape puncher
PTR ..... Paper tape reader

Cautions for usihg the serial interface

This unit is equipped with the serial interface based on the RS-232C,
This interface can be connected with and exchange information with
only the units iIncluding the paper tape reader/punch and the external

program editing equipment which are recommended or designed by us.

To exchange information using the serial interface, both units should

be matched in the protocols for:

* Signal speed

* Signals constituting a character

-

Signal to temporarily stop or restart receiving characters

o

Detection of signal error

bl

Determination of a piece of information

3>

Determination of start/end of information exchange

o

Limitation of time to wait for response from the associate unit
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For these protocols, see "Section V 7-2-4 Parameter 4", "Section
VI 5-2 RS-232C interface", and "Section VITII Error code' in the
instruction manual for TC-215 and TC-225,

Note that, because the RS-232C is the specifications only for the
mechanical and electrical characteristics of connectors, no infor-—

mation can be exchanged through the same RS-232C interfaces without

the above protocol.
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5-2-3,

Protocol for Connection with Computer

This machine always serves as a host, and communication starts when

REQBLK was sent from this machine to the computer.

1 The machine sends { REQBLK) to the computer.

2 In case data transfer from the machine to the computer or from the

computer to the machine is possible, the computer returns {ACK) in

replay.
3 o In case of data transfer from machine to computer
As soon as the computer gets ready for data reception,-the
computer urges the machine to send data by returning { SYN).
o In case of data;transfer from computer to machine

The computer returns { REQBLK } in reply.

(Note) The {length) of (REQBLK) from the machine is meaningless,
and the (command) of (REQBLK) from the computer is also

meaningless.

The machine returns {(ACK)} in reply, and when the machine gets

ready for data reception, it urges the computer to send data by

returning { SYN}. _
4 After arrival of (SYN), the data output side sends {DATABLK).

The data receiving side receives {DATABLK), and if everything is in

order, it returns {ACK).
6 After sending all the data, the data sending side outputs EOD.

7 The data receiving side returns ACK,

This ACK return from the data receiving side completes the data transfer.

(Note 1) 1If NAK was returned instead of ACK, the data transfer is

further repeated seven times, and if NAK was returned seven

times, the operation comes to an abnormal end.

{Note 2) The control character of each block terminates the CR code

(ODH) .

(Note 3) If NAK was returned instead of EOD in the above 6, it causes

an error.
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5—2—4 .

'( REQBLK)

Protocol for Data Transfer with Computer Data Transfer Format

{ DATABLK )

{ command )

{file name)

" (PROGRAM NO)

(TOOL LIST)
(PATTERN)
(CONDITION)
(HOLE)
(PARAMETER)
(DIRECTORY)
(Note 1)
(Note 2)
{(length)

{Note)

" ==> {command) (file name ) (,) {length)

==> (:) (block number}) {data) (;} (check sum}
==>1 (Load) (8P} .... Data transfer to machine
$ (Save) (SP) .... Data transfer from machine

==> Character string of 8 bytes

RN
WA

3

[e]

*,..— Machining data

b

Lysseesea— Tool menu

Peveaoso— Tool pattern

Civeees.— Cutting condition
H.......— Hole sizes before tapping
Reviveaw— Paraﬁeter
Do .— Directory

The symbol ".'" denotes an SP.

The symbol "#' denotes a numeric character.

==> A five-digit decimal number to be right justified, and

the rest to be filled with '0' or SP. (ASCII code)

The unit of length 1is 128 bytes.
(1 length = 128 bytes)

{block number) ==>A four-digit decimal number. (ASCIL code)

(Note)
{data)
(Note)

{check sum)

Not to be checked in this machine.

==>To be transferred per 128 bytes.

When sending the directory, O%¥%%% length is to be repeated,

and when it falls short of 128 bytes, the rest is to be

filled with SP or '0'. (1 lemgth: 3 bytes, Unit of
directory sending: 128 bytes)

==> Three-digit decimal expression of one's complement of

the least significant 1 byte of the sum of codes between

. and ",". (ASCII code)
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Control Character Code

ACK —-- O6H
NAK --- 15H
SYN --— 16H
EOD ~--- O3H
CK --~ ODH
WAIT --- 14H
SP --- 20H

(Note) 1If data requested in data transfer from the computer to the
machine does not exist, the REQBLK length is returned as 0,

and when SYN was received thereafter, EOD shall be returned.
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5-2-5.

o Data Transfer to Machine.

Sequence of Data Transfer between This Machine and Computer

o Data Tfansfer from Machine
Computer

This machine Computer This machine
REQBLK REQBLK -
1o —— : ACK
I T ey A
| T2
REQBLK SYN
- TO1
ACK
] - -—h‘_‘—"“—-—-*
Crpz | D1
l SYN
i A ]
TOZ | DATABLK DATABLK
DA TOS £ |
/
TO3 ’,//,/’// To be repeated until
— all the data is ‘\\\\‘“\\\‘
EOD transferred. TOS EOD
ACK ——*/EK/
h——ﬁ_'-‘—'—N
o In Case of Transfer Error o Data Block Sending
REQBLK This machine Computer
\xxaxxﬁxklf an error DATABLK
To be occurred. ]
repeated
seven times.
L NAK ‘EEEE;’//A

If an error
occurred.

{Note)

every

DATABLK

\

NAK

:

Limitless

y

To be repeated
seven times.

case.
- 400 -
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5-2-6, Timing in Sequence of Data Transfer between This Machine and Computer

5'—2_7 .

1. Time Out

TO1 REQBLK send ==> ACK receive
TO2 SYN/ACK send ==> DATABLK/EOD receive
TO3 SYN/ACK send == DATABLK/EOD receive
TO5 DATABLK send == ACK receive
TO6 EQD send ==> ACK receive

2. Delay Time

D1 SYN/ACK receive ==> DATABLK/EOD
TD2 ACK send "==>8YN send

Operation of PTP and PTR

60 sec.
30 sec.
30 sec.
60 sec.

60 sec.

0.5 sec.

0.5 sec.

The operation method is basically the same as in external program

input/output operation of TC. Remember to put the external unit (PTP,

PTR, printer, or computer) into the ready state before starting the

operation of this machine.

1. When the START key was pushed, the DR (data set ready) input of this

machine must be kept active.

2. 1In case the external unit is PTP, the CS (ready for sending) input

on the machine side must be kept active. If the
€S (ready for sending) input inactive on account

for some other reason, make it active once again

3. In case the external unit is PTR, send data when
the RS (request to send) output active, and stop
transmission when the machine made the RS output

data transmission starts within 90 seconds after

PTP side made the
of 'buffer full' or

within 10 seconds.

the machine made
the data
inactive. Unless

the RS output, the

time~out error (external memory error 8) is displayed on the screen.
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Remember to use such a PTP or PTR as meets the abovementioned
conditions. So far as the PTP or PTR meets these conditions, cross
connection of the cable is not necessary. (Closely check the PTP or PTR

specification.)
5-2~8, Data Output to PTP
The data list is as follows.

(feed) (%) (:) (file name) {data) {LF) {%) {feed)

{feed) ~=— NULL data of 100 characters

(%) ~~— 25H

(:> -—— 3AH

{file name) —-- See Clause 5 and Clause 6. (There is no directory.)
{LF) ~=— OAH

5-2-8. Data Input from PIR
The data list is the same as shown in 5-2-8.
(Note 1) A feed part whose length exceeds 60 cm (23.6") causes an error.

(Note 2) For the paper tape, use an eight—level perforated paper tape
of 1 inch in width (conforming to JIS C6243),
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5=-2-10.

C START key )

Y.

ER signal activation

Flow of Communicatiom with PTP and PIR

NO

Is DR signal
active?

Which is_

Did 90 seconds

External memory error
- 7 display

- - . ;
communication
~Suynit?

NO

Is C8
signal activel

|

|

Did 10
second

RS signal activation

apse?

YES )
Was data

External memery error
- 8 display

_received?

Data transmissionl

Data END?

NO

id 9
seconds
lapse?

‘YES

YES

External memory error
- 8 display

Reception
processing

Data END?
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6'

6-1.

Layout of components in control case

TC-215

CRE B LEROEOEG

Be

VAV

i

[ /1]

fosnes oo

g;?;{

/

Z

IR
T et
(G

)
@

e
e

@

6

AVRL (Switching power supply for P5V, P15V, and N15V)

Servo power supply
Z-axis servo driver
Y-axis servo driver
X-axis servo driver
Spindle servo driver
Cleaning unit

DB unit

Bubble memory unit
{Optional accessory)

R8232C terminal
(Optional accessory)

DC conversion board
NC board

Memory board

(:) Battery holder

Control transformer

No-fuse breaker

Noise filter

External output terminal °
External input terminal

Coolant motor circuit protector

ATC spindle motor circuit
protector

DB circuit protector
Power transformer

Serial reactor

R FREEBE®
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6-2, TC-225

Layout of components in control case

oF coo e b e D

External input terminal

(:) Relay unit board

(2) AvR2

(:) Dry battery holder
(:) No-fuse breaker

ATC control unit
Power unit
Spindle servo driver

R5-232C equipment

(:) Power connection terminal block
' (Optional accessory)

(:) Noise filter

(:) Coolant relay

Circuit protector

(:) X-, Y-, and Z-axis servo drivers
. Coolant terminal block

(:) External output terminal

® 0OO®

Bubble memory unit
(Optional accessory)
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7: CNC T/C Peripherals Connection

1. How to externally start

To start the CNC T/C after peripherals including a jig installed around

the CNC T/C operate:

Start

|

'Operate peripherals

|

Check operation

|

Start CNC T/C

. Connect the N.O. contact with the CNC

T/C input board terminal Nos. 1 and 2.
(Dry contact to which no external
voltage is applied).

#*2, External the CNC T/C closes and then
opens the contact, the program starts,

2, External feed hold, resetting, and emergency stop of CNC T/C

Operation during

Restarting of

Program operation

manipulation program during machining
Feed hold |#0nly the feed Starting ope- | Operation continues according to
stops. ration is the program.
allowed,
Resetting [ #All operations Starting ope- | Operation starts with the first
stop. ration is process of the programs.
allowed,
Emergency | All operations Zero position | Through the machining process is
stop stop. return is stored, no operation can be con-—

necessary.

tinued during tapping.

*1. The ATC tapping does not stop until it is completed or the spindle

coolant does not stop.

*2. The ATC tapping does not stop until it
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3.

M code

(1) When the M code is input during program operation, the machining

order is executed for Individual JOB (INDV JOB).

(2) When two or more works are machined with the program for Individual
JOB, the peripherals operate for each work., When controlling a jig

with the M code, use INDV JOB-1PC (1 piece)

(3) The M code is output to the output terminal block with the

binary-coded decimal number.

(Example)
Output signal name
M code
M28 M24 M22 M21 M18 Mi4 M12 M1li
M80 ON OFF OFF OFF ~ OFF OFF OFF OFF
M63 | OFF | ON ON OFF | OFF | OFF | ON oN
M17 OFF OFF OFF ON OFF ON. ON ON
M59 QFF ON OFF ON ON OFF OFF ON
l 8 - 4 2 ll l 8 4 2 1
Tenth digit Unit digit

(4) The MF signal is output 20 ms after the M code is output.
When using different types of M codes, make interlock after the MF

signal is output,
(5) When the operation of peripherals is completed by the M code, keep

inputting the external signal completion until 50 sec elapses after

the MF signal is turned off.
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4,

AUTO

STL —J-

M3 0

MO0

ALM

5.

How to check CNC T/C status with peripherals

Because the CNC T/C has the signals including AUTO, YGEO, STL, M30, and

ALM; it is possible to check the status by combining these signals.

§ g g 5
st ot o o -
i o Fe) o o, u
a o ot o o o
b 3 '2 8, t; - Lo o “
b o o & © a
o, [+ o, 1) u N [=] o O
Q [H] o 5 “ o LY Q 5-‘ 2:0 Qo %ﬂ
N [°d
B £ 5 @ g o 5 E o - E e}
o o} o o Y o o o
oo 54 o E oMoy oo k e o &0 b U i
[ &0 b [3) 80 M Lo = 8 M H qQ W M @
o " Q Q o Q g O o of ey [=) O o qt @ o w
btk a [RE] — FE TR o, H Lo 3 o ook @
[P &y (-1 @ [Ty "o -9 [P ot et Mmoo o
. . ' 1 . . . . ' . .
r ' ' + ' ' ‘ ' ' '
\ ' . . . ' . ‘. ' ' . ‘
. i . ' . I , N . 1
Contact ON : i ; : : ! : : : !
«
' . \ oo . + i .
1 ¥ . o 1} . . v
4 1 . 1 v + + . N N
. ' ' I ' . ' H
» * ] 1 * L] 1} + +
' ] ¥ + 1] . ' . 1 ' + M
. . [ ' ' . 1 I .
. « . [ ' . i N + v
‘ . . [ 1 . ¢ . . v
' ' ' [ " . ' v . '
+ ' ' I . : 1 H M H
. . ' oo . H . . ' '
' . ' P L . ' v . .
' ' a s ‘ . . ' '
+
i
.
——’W *
' ' ' I ‘ . 1 . - ' '
¢ . ' Vo ' . ' ' ' 1 '
. ' 1 ] . ] [ r N N N M H
. N H T ' ' ' + ' 1 '
[ + . 1 . ' ] ' 1 + 1 a H
v . " [ r r ¥ N N 1 a . .
' . . I N H . . . . '
- . T o } 1 ¥ . . + .
N v : roo v B ! . v ' v
' o + ~ T . ' .
1 1 + 13 r L 1 ] .
' v . ' ' 1 »
+ e a0 ' . ' a '
N s ' [ '
M 4 * L] .
M ' - L L] .
) * L] 13 ]
M . . 1 ]
' ‘ . 1 '
H t H H '
1 1 ] i3
. « ’ ' i '
B fa ' 1 a .
+ v £l E .
' ' . . .
N * . 3 L]
H T r . '
. i ' '
. ' , ' '
: H . ' '
. . ' a v
1 ' ' i i
M L} 1
. . '
N .
M L}
'
M ) 1
H ' .
' '
. '
| J (- [
' '
1 1
i
1
.

One  program

One program

External program selection

Start the external program selection by inputting the hexadecimal

numbers of the program numbers 1 through 15 into PRO1 through PROS.

(Example)
PRO1 ‘PROZ PRO4 PROS
Program number 0001 ON OFF OFF OFF
Program number 0004 i OFF OFF ON OFF
Program number 009 | ON OFF | OFF | ON
Program number 0012 OFF OFF ON ON
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6.

7.

How to operate peripherals after CNC T/C ends program operation

When the CNC T/C ends the program operaticn, the M30 signal is output.

M30 is turned on

|

Peripherals operate

|

End

Loads to be connected with the machine

Be sure to provide loads with a noise absorption device, surge killer,

spark killer, or ZNR, ({(Spark killer CR-10201:

ENB221D-14A: Made by FUJI ELECTRIC CO., LTD.)

When using a diode for the DC circuit, use the diode
strength of 100 V and the current capacity of 1 A by

the polarity.

The wiring to this equipment shall be

motor power cable or solenold wiring.

TC~215
. Terminal No.
Voltage Capacity of seal Remarks
AC1O00V
AC 100 ¥ Up to 1A 159 - 160 =0
by total-
AC 24V ing the 159 - 161 RSy 4
both
AC 18 V 159 - Transformer Aciey
AC 18 V ov o
DC 24 ¥ Up to 0.1 A P24 - GND Pay attention to the
polarity.
Three~phase | Up to 250 W Ue - Ve - We For coolant motor
200 VAC
AC 100 Vv Up to 0.5 A 153 - 154 For coolant valve
AC 100 Vv Up to 0.5 A 163 - 164 For spindle air-blow valve

- 409 -

Made by OKAYA DENKI, ZNR

with the dielectric
paying attention to

isolated from any




*

TC-225

Terminal No.

Voltage Capacity of seal Remarks

AC1OQY

AC 100 V 14 ‘159 - 160 ov
aC24V

AC 24V 3A 147 - 148 [[ ov z

bC 24V Up to 0.6 A 2 -55 Pay attention to the

polarity.

Three—phase | Up to 250 W Uuc - V¢ - WC For coolant motor

200 VAC

AC 100 V Up to 1 A 153 - 154 For coolant valve

AC 100 V Up to 0.5 A 149 - 150 For spindle air-blow valve

Note:

The power with the

this machine.

Sign LIFA Y
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How to take action for the following cases:

2,

Machine stops during memory operation.

(1)
(2)

3

(4),

(5)

(6)

(7).

How to

(1)

)

ii) Operation until the step returns to the home position for

(2)

Check this operatién after setting to the single run mode.
Check if each operation of the ATC (Automatic Tool Changer) is
complete. (Checking of motors and limit switches for input and
output signals on the I/0 display)

Check if each operation of auxiliary functions is complete.
(Checking of signals to and from the auxiliary units on the I/O
display)

Reset key is erroneously pressed.

Tool life expires.

When the program in execution terminates, it is impossible to
restart the operation before tool life is newly set,

Check the set value of the parameter—2 in-position width.

Check if the program stops.
perform manual operation during memory operation

Press the "single operation" key with block (during operation)

before starting manual operation.

However, consider the following three operations as one

operation respectively:

Operation until tool change is complete in ATC operation

normal and reverse rotations ia tapping

iii) Operation until the step reaches the end position in drilling

(3)

(4)
(5)

Perform manual operation. ) ]
When the spindle speed (rpm) is changed (including stop and
reverse revolution), reset to the original state.

Press the mode key "memory (MEM)".

Press the "single run (SINGL RUN)" and "start" keys.

. Check if the operation is made according to the program and

then press the "cycle run (CYCL RUN)!' and "start" keys.
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3., How to machine with manual operation

(1) Press the mode key '"manual operation'.
(2) Set the cursor to the spindle speed.
(3) Press the key '"spindle normal rotation (S:CW)'" (or "spindle

reverse rotation (S:CCW)") to specify the speed with the| a

or v | key.

(4 Set the cursor to the cutting speed.

(5)  Press the "JOG key" to specify the feed rate with | a | or

v key.

(6) Move the table with the "Axis select key".
(7) Press the "spindle stop (5.STOP)" key to stop the operation.

4. How to return the step to the working zero pesition during memory

operation

(1) Stoﬁ the machine by pressing the “STOP" or "RESEI" key.
(2 Press the "manual mode (MANU)" or 'MDI" key.
(3 Return the step with the "WORRING ZERO RETURN" key.

Or set the "Designate position" or "WORKING ZERO RETURN"

by MDI mode and press the "start' key.

5. Machine does not work a certain type of machining

Delete the tool for the function (item displayed at left) when

E

assigning tools, and no machining for the function is made.
Confirm the above with the assignment display.
Note: To simultaneously make machining by combining functions, delete

no tool.

6. How to set a short tool position or no tool position before moving the
table since the current tocol contaéts the work because of the tool
length when moving the table. '

* Because it is possible to directly call the magazine for the code of
90 to 99 with the external output signal, use the procedure té avoid
the above trouble. However, be careful of setting the tool to a
magazine because this machine can be operated for the tool with any

magazine number even if the same program is used.
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7.

*

9.

10.

*

The message "OK" appears in checking tools though no too can be

assigned.

Check if the tool for the machining concerned is set to the tool

‘pattern.

Check if the tool is correctly set to the type—of-tool column for the

cutting condition.
The reset-key LED remains lit.

Check the set value of parameter—2 in-position width.

B !
No power is applied though turning on the powef supply of the
operation panel by connecting the power cord and turning on the

breaker handle at the CNC control box.

Check if the LED to indicate power trouble is turned on (the voltage

of 15% or more the rated voltage is applied).
The alarm lamp to indicate recharging of the battery is turned on.

The lamp goes on when the voltage of the dry cell for memory backup

(in the control box) is reduced to the rated value or less. In this

case, replace the three size—AA dry cells with new ones immediately.
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Error code
Since the error number and message are displayed on the screen when an

error occurs in control of this machine, reset the error with a

proper method according to the table below.

The error message includes the following three levels of meaning

according to the number of asterisks '"#':

relay operates.

(1) Message with double asterisk '# #'" -- Because this is a serious
trouble, eliminate the cause of the error before restating the
operation and then switch ON the power supply again. Tt is
necessary to operate the key. MZRT

(2) Message with single asterisk "#' =-- It is possible to reset the
error with the |[meser key. (It may be necessary to operate the

[ wzar key.)

(3) Message with no asterisk --— It is possible to continue the

operation through the correct procedure.
The error message is shown as a typical message. For details,
‘make confirmation by pressing the  nasm key.
* Error code table
No. Error message Cause How to recover

0 |**TURN OFF POWER | The parameter is Turn OFF and then turn

_ changed. ON power.

1 |#**CPU 1 ERROR 1 An error cccurs in the | Turn OFF and then turn

master—board CPU. ON power.

2[ **CPU 1 ERROR 2 : If the error recurs,

" 3 (#%CPU 2 ERROR 1 An error occurs in the |.ontact us.
° slave—board CPU,
ot 4 | #*CPU 2 ERROR 2 ,
& 5 |%**RAM ERROR 1 It is impossible to read
3 or write the master
2 -board memory.
@™ 6 [*%ROM ARFA ERROR 1 | An error is found in the
- master-board ROM data.
o 8 | *%*POWER FAILURE The voltage drop of +5 |Check and repair the
4 : and + 15 V lines of the 20 P°gg; S“gplﬂ ““its
o . urn and then turn
bC power supply ON power.
Y
9 | #*THERMAL ERROR The coolant thermal Turn off the power to

manually reset the
thermal relay in the
control panel and turn
ON the power again.
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No.

Error message

Cause

How to recover

10 -

**ABNORMAL TEMP.

The temperature of the
regenerative braking
resistance of any one
of X~,Y~, and Z-axis
motors isincreased.

Stop the operation to
allow 10 to 20 min for
cooling, and turn OFF
power, and then turn
ON power.

Overall system erxor

11

##%¥ SERVO ERROR

12

#%Y SERVO ERROR

13

#*Z SERVO ERROR

An error occurs in the
servo power supply.
The power supply is
over—loaded, or the
signal line or power
cable is disconnected.

14

*%*SPINDLE SRVO
ERR

The temperature of the
spindle-motor
regenerative braking
resistance is
abnormally increased.

Turn off the power to
eliminate the cause of
the error and then
turn it on again.

15

*%SPINDLE OVERHEAT

The spindle-motor
temperature exceeds the
specified value.

Stop the spindle to
allow 10 to 20 min for
cooling, and turn OFF
power, and then turn
ON power,

16

#%RAM ERROR 2

It is impossible to
read or write the
slave—board RAM,

17

#*%ROM ERROR 2

An error is found in
the slave—board ROM
data.

Turn OFF and then turn
ON power. If the '
error recurs, contact
us.,

21

*DEVIATION
ERROR X

The deviation value of
the X-axis motor
exceeds the parameter

- value or the X—axis 1s

overloaded.

22

*DEVIATION
ERROR Y

The deviation value of
the Y—-axis motor
exceeds the parameter
value or the Y-axis is
overloaded.

23

“*DEVIATION

ERROR Z

The deviation value of
the Z-axis motor
exceeds the parameter
value or the Z-axis is
overloaded.

Press the "RESET" key
and check parameter
deviation.

It is necessary to
operate the "MACHINE
ZERO RETURN" key.
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NO.

Error message

Causge

How to. recover

Overall system error

24

*DEVIATION
ERROR SP

The spindle-motor

deviation exceeds the
parameter value or the
spindle is overloaded.

Press the "RESET" key,
and check parameter
deviation. It is
necessary to operate
the "MACHINE ZERO
RETURN".

.25

| *OVERRUN (X)

The X-axis overruns in
(+) direction,

“Move the'X—axis”out of

the overrun area by
pressing the "RELSEY
and "RESET" keys
together to set the
"MANU" mode and then
pressing the "-X" key.
It is necessary to
operate the "MACHINE
ZERO RETURN" key.

26.

*QVERRUN (-X)

The X-axis overruns in
(=) direction.

Move the X-axis out of
the overrun area by
pressing the "RELSE"
and "RESET"' keys
together to set the
"MANU" mode and then
pressing the "+X" key,.
It is necessary to
operate the "MACHINE .
ZERO RETURN" key.

27

*QVERRUN (Y)

The Y—~axis overruns in
{(+) direction.

Move the Y-axis out of
the overrun area by
pressing .the "RELSE"
and "RESET'" keys
together to set the
"MANU" mode and then
pressing the "-Y" key.
It is necessary to
operate the "MACHINE
ZERO RETURN" key.

28

*OVERRUN(-Y)

The Y—-axis overruns in
(-) direction,

Move the Y-axis out of
the overrun area by
pressing the -"RELSE"
and "RESET" keys
together to set the
"MANU" mode and then
pressing the "+Y" key.
It is necessary to
operate the "MACHINE
ZERO RETURN" key.
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No.

Error message .

Cduse

How to recover

Overall system error

29

%OVERRUN (2)

The Z-axis overruns in
the positive direction,

Move the Z-axis out of
the overrun area by
pressing the "RELSE"
and "RESET" keys
together to set the
"MANU" mode and then
pressing the "-Z" key,
It is necessary to
operate the "MACHINE
ZERO RETURN" key.

30

*QVERRUN (-Z)

The Z-axis overruns in
the negative direction.

Move the Z-axis out of
the overrun area by -
pressing the "RELSE"
and "RESET" keys
together to set the
"MANU" mode ‘and then
pressing the "+Z'" key.
It is necessary to
operate the "MACHINE
ZERO RETURN" key.

31

*EM SWITCH ON

The emergency-stop
button is pressed.

Eliminate the cause of
emergency stop, reset
the emergency stop
button and press the
"RESET" key.

It is necessary to
operate the "MACHINE
ZERO RETURN" key.

33

#*METHOD (TOOL)

Tools of different
system in operation
are displayed.

Delete all data by
selecting parameter

2 of MDI operation
mode. Then turn on
and off power supply.
After that re-set
all data or read
from bubble memory.

Error caused to entire system

34

**METHOD (CUTTING)

Cutting conditions of
the different system
in operation are set,

Press the RESET
key to clear the
alarm state and de-
lete all data by
selecting parameter
2 (system). Then
re-get all data or
read from bubble
memory,
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Cause

How to recover

Tap drill hole dia. of
different system in
operation is display-
ed,

Same as above.

Error caused to entire system

Program of different
system in operation

Set correct program
number. In case this
alarm occurs with the
machine other than
the machine provided
with inch and metrie
system selection
function, data would
have been destroled.
In this case pro-
grams should be de-
leted., (In PROGRAM
EDIT mode, pressing

RESET key is neces-
sary.)

Tools for different
system in operation
are installed in
magazine.

Confirm tools in
magazine and remove
unnecessary tools.
(Pressing RESET
key 1s necessary.)

It is impossible to
check if the dog is
turned off during
"zero-position return"

It is impossible to
check 1f the dog is
turned off during

"7ERO-POSITION RETURN'".

No. Error message
35 |[*#METHOD (TAP HOLE)
.36 |*METHOD (PROGRAM)

37 | *METHOD (MAGAZINE)

41 | *POSTTION ERROR
(X)

42 | *POSITION ERROR
(Y)

43

*POSITION ERROR
(Z) '

When the Z-axls is in
the ATC operation area
it is manually fed.

Cancel the error dis-
play with the '"reset"
key and move the
Z-axis out of the

ATC operation area,
If the error recurs
in other casez, con-
tact us.
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No.

Error message

Cause

How to recover .

Overall system error

45

%COMMAND ERROR

The spindle speed
command is output when
the Z-axis is in the
ATC operation area.

Cancel the error
display with the
"RESET" key and move
the Z—-axis out of the
ATC operation area.

If the error recurs in
other cases, contact
us.

46

*ATC ERROR

After the magazine
rotates, ‘it is not

found in the specified
magazine number.

Though the Z-axis moves
to the ascending limit,
the ATC zero-position
limit switch is not
turned on.

Check the magazine
number and the
operation of each
limit switch
(especially the limit
switch at the
ascending limit) using
the 1/0 table for
correction and press
the "RESET" key.

47

*SYSTEM ERROR 1

An error occurs in the

system.

Press the "RESET'" key
to cancel the error
display. If the erxor
recurs, contact us.

51

*SYSTEM ERROR 2

Though the error signal
is detected, the error
concerned is not found.

Press the '"RESET"
key. If the error
recurs, contact us.

Error during key-in operation

-6l

SPDL RPM
NOT DSGN

Though the spindle
speed command is output
in the key-—in
operation, the speed
concerned is not found.

Press the "RESET' key
and command rpm.

62

%[LLEGAL AXIS

The X-, Y—, and Z-axes
are simultaneously
assigned in the key-in
operation, or the Z-
and X—-axes or the Z-—
and Y-axes are
simultaneously assigned
in the operation.

Press the YRESET" key
and command Z-axis
alone or both the X-
and Y-axes.
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No.

Error message

Cause

How to recover

Error during key-in operation

63

*AXIS NOT DSGNTD

Though the axis moving
command is output in
the key-in operation,
no axis data is found.

Press the "RESET" key
and command the axis
data.

64

*X OR Y DSGN IN TAP

When tapping is
assigned, neither X-
nor Y-axis cannot be
assigned,

Press the "RESET" key
and give normal
designation.

65

#Z NOT DSGN IN TAP

No Z-axis is assigned
for tapping during.
key-in operation.

Press the "RESET" key
and give Z-axis
designation.

66

%FDRATE NOT SPEFD

The feed rate of 0 to
0.16 inch/min is
asgigmed or no speed
is set.

Press the "RESEI" key
and changing the cut-
ting condition for
memory operation.

67

*PRESS RESET KEY

The parameter is
changed.

Press the "RESET" key.

Error during memory operation

80

#*ABNORMAL
OPERATION

An error is found in
the operation cycle,

Press the "RESET" key.
If the error recurs,
contact us.

81

*ZERO RTN NOT DONE

Operation is started
before '"MACHINE ZERO
RETURN" is made.

Press.the "RESET" key
and make "MACHINE
ZERO RETURN",

82

*NUT READY FOR OPE

No assigned program is
found or no tool is
assigned. Or no tool
is present in the
magazine. '

Press the "RESET" key
and take necessary
action.

84

#TOOL ASIGN NOT

Tool assignment is
uncompleted.

Press the "RESET" key
and assign tools.

- 421 -

o,




Error message Cause How to recover

%NO TOOL IN MGZNE | The tool on magazine Press the "RESET" key
tool display is delet- and set the tool to
ed or changed in the magazine tool
operation. display correctly.
*N.M. NOT The number of machining |Press the "RESET" key -
SPECIFIED processes for pattern and set the number
is set to O. - of machining processes

for pattern.

*RPM NOT SPECIFIED | The peripheral speed Press the "RESET" key
for cutting condition and set the cutting
is not set or too small |condition correctly.

during memory operation.

AFDRATE NOT SPECFD | No positioning, cutting |Press the "RESET" key
feed, or tapping feed and designate feed-
%s assigned during key— |rate.

in operation.

*NO PECK DATA The step data for the Press the "RESET" key
cutting condition is and set the step data
set to 0 or not set for cutting condition.

during memory operation.

Error during operation

%IMPROPER TOOL The type of tool is Press the “RESET" key
improper for the and reassign tools.
machining function or :
the type of tool in the
tool table is changed
after assignment of tool.

~

*NO TOOL IN MENU The tocl is not found Press the "RESET" key
in the tool menu. and enter the tool in
the tool menu.

*T00T, LNGTH NOT SET| The tool length is set |Press the "RESEI" key
to 0 or not set. and set the tool
length.,
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Error during operation

No. Error message Cause How to recover

94 #DRILL DIA NOT SET | The outside or smaller |Press the "RESET" key
diameter of drills is and set the drill dia-
set to 0 or not set in |meter in the tool menu.
the tool menu.

95 |*TAP SIZE ERROR The denominator of size |Press the "RESET" key

' for inch screw is and set the nominal
expressed as 0. size of tap correctly.
Example: 1/0 :

96 [*NO PITCH DATA The pitch data in the Press the "RESET" key
"tool table is set to O and set the pitch
or not set for tapping. |data.

97 [*R OR L HAND? No screw~direction data (Press the "RESET" key -

' is set in the tool and set the screw
table. E direction data.

98 |#TO0I, LIFE END The service life value Press the "RESET" key
of the tool in service [and replacing the tool
reaches 0, o and resetting the tool

' life value,

99 |*TIME UP No completion signal is |Press the "RESET" key
sent back though the and send back the :
external signal read externally-read
time of parameter is completion signal
over after the external [within the limit time.
signal is output. or changing the

parameter value.
100 [*STROKE LIMIT OVER | The unit moves Press the "RESET" key

(The direction for
over limit is
also displayed,)

exceeding the limit
value during the key-in
or memory operation.

and correct the pro-

gram.
(Check the stroke of
the parameter 2.)
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No. Error message Cause How to recover
101 |#N.D. NOT SPECTFIED| The number of pattern  |Press the “"RESET" key
divisions is assigned and set the number of
as 0. pattern divisions.
102 |*TOOL, BROKEN The tool breakdown Replace the broken-—
ERROR signal is detected. - down tocl with new one
before pressing the
N "RESET" key., If the
tool is not broken
down, adjust the
g sensitivity of the
o controller on the tool
o breakdown detector.
o
c 103 |*CHG TOOL DG WK The tool menu for the Press the "RESET" key
4 - tool already analyzed and change the menu
o is changed during before assigning the
3 operation. tool and starting
" : memory operation.
o
H
] 104 {%*CHG CUT COND DG The cutting condition Press the "RESET" key
| wk for machining program and change the
operation is changed during condition before
operation. assigning the tool and
starting memory
operation.
105 |*STRKE OVER The unit exceeds the Press the "RESET"
(The direction of stroke during manual, key. Then correct the
over stroke 1is key—in, or memory program for key-in and
also displayed.) operation. memory operations.
121 |#PARITY (MAGZ) The magazine—-tool area |Press the "RESET" key
“ data is destroyed. and set the.data again.
t
P ]
g| 122 [*PARITY (TOOL) The tool-table data is
% destroyed.
” T .
@1 123 P*PARLTY (PTRN) The tool-menu data is Press the "RESET" key
A destroyed. and delet the whole
o data in each data area
2 to reset the error.
© (See Item "DELETION"
for different cutting
conditions.)
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No.

Error message

Cause

How to recover

Overall system error

124

*PARITY (CUTC)

J

The cutting~condition
data is destroyed.

125

*PARITY (HOLE)

Data for the hole sigze
before tapping is
destroyed,

Press the "RESET" key
and delete the whole
data in each data area
to reset the error.
(See Item "DELETION"
for different cutting
conditions.)

126

APARITY (PARM)

The parameter data is
destroyed.

Press the "RESET" key
and set the parameter
again.

127

#PARITY (PROGRAM)

The program data is
destroyed,

128

*PROGRAM ERROR

The program directory
is destroyed.

129

*DATA NOT FOUND

The separation mark of
data in the program is
lost.

‘| Press the "RESET" key

and delete the program
to edit it again. :

130

*MEMORY OVERFLOW

Every data area or
directory is already
used.

Press the "RESET" key
and delete the program

lto prepare free area.

Error during edition

131

*MATERIAL NOT DSGN

No work material is set.

Press the "RESET" key
and set the work
material.

150

#INPUT DATA ERROR

The data out of
assigned area is set.

Set the data in the
assigned area.
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Error during edition

No.

Error message

Cause

How to recover

151

INPUT CHARACTER ERR

Data other than
allowable characters
1s set.

Set the data for
allowable character

152

*DIGITS TOO MANY

Data exceeding the
allowable number of
digits is set.

Set the data'with the
allowable number of
digits,

153

MINUS SIGN ASSIGNED

Minus sign is set
though minus data is

not allowed.

Set plus sign.

154

DECIMAL ASSIGNED

Data with a decimal
point is set which

.should be integral data.

Set integral data.

155

MEMORY PROTECTED

Data is changed of
which memory is’
unrewritable. -

Make the memory in
rewrite ‘enable before
changing the data.

156

MENU NUMBER ERROR -

A menu number other
than the assigned
number is assigned.

Assign the menu number
within the assigned
range.

157

ALTER POSITION ERR

The data which should
not be changed is
changed.

Move the cursor to the
data which may be
changed before
changing the data.

(To change a job,
delete the current job
or inserting a new
job).

158

DELETE IMPOSSTBLE

Data is deleted during
insertion. (When a
job is being inserted,
the data is deleted.)

Stop the insertion by
pressing the '"INSRT"
key again or delete
data after insertdion
is complete,
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No.

Error message

Cause

How to recover

159

INSERT POSITION ERR

Data is inserted to the
position other than the
position where data can
be inserted. (Only the
job or subprogram
can be inserted.)

Move the cursor to the
position where data
can be inserted using
the [t] and [4] keys
to insert data.

160

DELETE POSITION ERR

Data is deleted at the
position other than
that where data can be
deleted. (Only a job
or subprogram can be
inserted.)

Move the cursor to the
position where data
can be deleted using
the [1] and [+] keys
to delete data.

161

WRITE DISBLE

A program is edited
though the memory is
rewrite disable.

Set in memory rewrite
enable and renew
program edition.

162

PROG NO. NOT SPECFD

No program number is
assigned,

Assign a program
number,

Error during edition

163

1TO0 MANY PROGRAMS

The 52nd program
is edited.

Delete the existing
program and renew
program edition.

164

TOO MANY JOBS

The 70th job i
created. :

To edit a new job,
edit a subprogram
directly. For a job
other than a new job,
insert the job by
deleting other job.

165

SUBPRG ALRDY DSGNTD

A subprogram is edited
using the existing

subprogram number.

Edit the subprogram
with other number or
with the number of
which subprogram is
deleted.
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Error message

Cause

How - to recover

PRGRM IN EXECUTION

The program during
memory operation is
edited.

Press the "RESET" key
to stop the operaticen
and then edit the
program.

MEMORY RUNNING

An operation is made
which is not allowed
during memory operation.
{Menu for external
memory and tool
assignment)

Stop the operation
before execution.

WORK DATA INCOMPL

When all number of
works 1s not input,
some number is changed.

Input all number of
works, and then change
a number.

THRD DATA INCOMPL

When all screw data are
not input, some data is
changed.

Input all screw data
and then change some
data.

PATRN DATA INCOMPL

When all pattern data
of machining data are
not input, some data is
changed.

Input all pattern data
and then change some
data.

W.ZERQO INCOMPLETE

When all data of X, ¥,
and Z for working zero
position are not input
during new editing,
the cursor movement is
requested.

Complete in put all
working zero position
X, Y and Z data.

( No.
166
167
168
o
g
(. o
9 169
60
c
ol
5
w | 170
15
o
-
[¥]
25
171
( f
172

XYPOS DATA INCOMPL

When all data are not
input in assigning the
X and Y positions for X
and Y movement, the
cursor movement 18
requested.

Input all data of
X-/Y-axes for
X-/Y-position
assignment.
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No.

Error message

Cause

How to recover

Error during assignment

180

REQD TOOL NOT FOQUND

No tool corresponding
to machining function
is found during
assignment of tool,

Check the following
and correct data if
necessary: machining
data, tool pattern,
hole size before
tapping, cutting tool,
cutting condition,
contents of tool menu,
bottom-hole margin of
depth, and heights of
jig and work.

181

TO0 MANY TOOLS ASGD

11 or more tools are
assigned.

Adjust the number of
tocls with key—-in
operation so that it
will be 10 or less, or
change the program.

182

NO JOB

The program with no
job.

Message during checking tools

183

DEPTH SHALLOW

When chamfering is made
with the chamfering

tool, the tip of the
tool contacts the

bottom of hole.

184

SHALLOW CONTRBORE

When chamfering is made
with the chamfering
tool, the tip of the
tool contacts the seat
surface.

i85

WORK HEIGHT IMPRPR

When the work height
and cutting depth are

calculated, the results
shows the value smaller

than the table height.

186

S.DIA TOO SMALL

The smaller diameter of
the tool is insufficient
for the machining data.

187

TL LGTH NOT SPECFD

No tool length is set.

Check the machining ‘
data and the contents

of the tool menu and
correct data if

necessary.
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How to recover

Message during checking tools

No. Error message Cause

188 |TL LIFE NOT SPECFD | No tool life time is
set.

189 |TOOL TOC LONG The tool length is too
long.

190 |S.DIA TOO LONG The smaller diameter is
tco large.

191 |IMPROPER S.DIA The smaller diameter is
incorrect.

192 |S.DIA L TOO LONG The smaller-diameter
length is too long.

193 |IMPROPER S.DIA L The smaller—diameter
length is incorrect.

194 [5.DIA L TOO SHORT The smaller-diameter
length is too short.

195 |S.pIA L, INEF L ERR| The margin of depth is
different from the
smaller—diameter length
or ineffective length.

196 {TOOL TOO SHORT The tool length is too
short.

197 [T00L DIA TOO SMALL | The tool diameter is
too small.

198 |IMPROPER TOOL DIA | The tool diameter is
incorrect.

199 |IMPROPER CENTER ANG| The center angle is
incorrect.

200 |[IMPROPER CHAMF ANG | The angle of chamfer is
incorrect.

201 |FLUTE TOO SHORT The flute length is too
short.

202 ITORSION IMPROPER The torsion direction
is incorrect. )

203 {THREAD IMPROPER The type of screw thread

is incorrect.

Check the machining
data and the contents
of the tool menu and
correct data if
necessary.
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How to recover

Message during checking tools

No. Error message Cause
204 [rHREAD DIA IMPROPER} The screw thread dia.
’ is incorrect.

205 |PITCH IMPROPER The pitch or threads
per inch is incorrect.

206 [PRIMARY DEPTH INSUF| The margin of depth is
too small.

207 |NO TOOL NUMBER The tocl with no number
is checked,

208 ‘Blind hole or too short

NO DRILL THRU

smaller-diameter length

Check the machining
data and the contents

of the tool menu and
correct data 1if

necessary.
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External input/output errox

No. Error message Cause How to recover

220 | CHECK ERROR The designated external | Check whether the
program data does not internal program
match the internal pro- | matches the external
gram data in the program or not by
machine. means of editing. If

found matched, delete
the transferred pro-
gram and check the
error by transferring
the program once again.

221 | BUBBLE PROTECTED The protect slide of Unlock the protect of

' the bubble cassette is | the bubble cassette.
kept at the protect
position.

222 | NO BUBBLE The bubble cassette is | Correctly set the
not found, or is not bubble cassette.
correctly set.

223 | NO FORMAT IN BUBBLE| Program transfer to as Set the external

. unused cassette was memory program delete
tried, or the cassette | mode, and format the
data is -abnormal. cassette. .
- : (-9999 @& )
224 | REQD PRG NOT .FOUND | The program to be Check the designated
S transferred is not program No. by program
found. No. display.

225 | PROC ALREADY EXISTS| A program of the same Change the program
No. exists in the des— | No., or delete the
tination of transfer. program of the same No.

226 | NO FREE AREA There is no enough area | Delete unnecessary
to store the program programs, Or prepare
to be transferred. a new cassette.

227 | EXT BUBBLE ERROR An undefined command Push the [RELSEkey,
was sent. and execute the opera-

tion once again. If
the same error re-~
peatedly occurs, the
bubble memory itself
is considered de-
fective.
EXT BUBBLE The bubble cassette is | Replace the bubble
ERROR 2 out of order. cassette.
EXT BUBBLE The bubble cassette is Replace the bubble
ERROR 3 out of order. cassette. ;
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No. Error message

Cause

How to recover

External imput/output error

227 |EXT BUBBLE ERROR 4

The bubble cassette is
out of order.

Replace the bubble
cassette,

EXT BUBBLE ERROR 5

Communication between
TC and the bubble
memory was not cor-
rectly executed.

Push the key,
and execute the opera-
tion once again. If
the same error re-—
peatedly occurs, the
bubble memory itself
is considered defec-
tive.

EXT BUBBLE ERROR 6

The bubble cassette is
kept write disabled.

Put the bubble
cassette into the
write enable state,
and execute the opera-
tion once again.

EXT BUBBLE ERROR 7

No cassette has been
set to the bubble
mMEeMory. R

Set the cassette to
the bubble memory, and
execute the operation
once again.

EXT BUBBLE ERROR 8

Communication between
TC and the bubble
memory was not correckt—
ly executed. -

Push the [r=! key,
and execute the opera-
tion once again. If
the same error re-—
peatedly occurs, the
bubble memory itself
is considered

defective.
EXT BUBBLE ERROR 9 | The bubble cassette isg ReplacE the bubble
' out of order. cassette,
EXT BUBBLE ERROR 10| The bubble cassette is | Replace the bubble _
' out of order. cassette. v
EXT BUBBLE ERROR 11| The bubble cassette is Replace the bubbile
out of order, cassette.
EXT BUBBLE ERROR 12/ The bubble cassette is Replace the bubble
out of order. cassette.

EXT BUBBLE ERROR 13

The door of the holder
unit was opened during
communication with the
bubble memory, and the
operation was put to
an emergency stop.

Check the door, and
execute the operation
once again,
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229

{(error in TC
interiox)

data than those de-

signated was input
from TC.

No. Error message Cause How to recover
227 |EXT BUBBLE ERROR 14| An exrror occurred .in Push the key,
the bubble memory and execute the opera~
during the input data tion once again. If
check. the same error re—
peatedly occurs, the
bubble memory itself
is considered
defective contact us.
» EXT BUBBLE ERROR 15] Communication between Push the key,
e ' TC and the bubble and execute the opera-
ol memory was not correct— | tion once again. If
o ly executed. the same error re-—
4 : peatedly occurs, the
= bubble memory itself
2 is considered defec-
3 tive contact us.,
a3 .
A 228 | EXT CONNECT ERROR | The external input/ Cut off the power
g output 7 was selected source, and check the
f in the program edit connected condition of
9 mode within 7 or 8 the wiring cable. If
el seconds after the power| the wiring connection -
input, or the wiring was found normal,
cable has not been con—| input the power source
nected with the device | again check the ex-
for external input/ ternal input/output 7
output, or the para- in the program edit
meter destination is mode after 7 or
not the external 8 seconds after the
device. power input.
PERIPHERAL ERROR %.Some other command Push the key,

and execute the opera-
tion once again.

-—e}'l
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No 4 Error message

Cause

How to recover

External input/output error

PERIFPHERAL ERROR 2
(caused by incorrect
. format)

229

b

¥

*

Some other code than
ACK or NAC was
returned during data
transfer.

Some other code than
SYN was returned
after WAIT.

Some other code than
ACK was returned
after EOD.

The location of ":",
%", and "LF'" for
data input from the
reader is abnormal.
The WULL data input
is longer than 60 cm
(23,6").

The location of ":"
and ";" for data

" input from the com-

‘the computer

puter is abnormal.
The format for
directory input from
is in-
correct. fe

In case the external
unit is a computer,
push the Eﬂ key and
check whether the
program on the
computer side conforms
to the protocol or
not. In case the
external unit is a
PTR, set the tape once
again so that the NULL
data part becomes
shorter than 60 cm.

PERIPHERAL ERRCR 3 .
(caused by invalid
type of data)

%

The PTR or the com-—
puter does not the

© designated data.

Push the key,
and set the same data
as requested by TC.

PERTPHERAL ERROR 4
(caused by invalid
type of data)

The PTR or the com-

puter does not send
the designated data.

Push the key,
and set the data of
the same program No.
as of the data re-
quested by TC,

PERIPHERAL ERROR 5
[(caused by differents
number of data)

The number of REQBLK
data (17 including
CR) or the number of
DATABLK data (138
including CR) is
abnormal.

The number of machin-
ing data input from
TC is abnormal (not

a multiple of 128).

In case the external
unit is a computer,
push the [»] key and
check whether the
program on the com~
puter side conforms to
the protocol or not.
In case the external
unit is a PTR, set the
tape once again so
that the NULL data
part becomes shorter
than 60 cm.
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229 [PERTPHERAL ERROR 6
{error in TC

interior)

*

Invalid conmand
sequence was de-
signated by TC,

Push the [«] key,
and execute the opera~
tion once again.

PERTPHERAL ERROR 7
{communication unit
unit inactive)

The DC input was not
made active within

30 seconds.

In case the external
unit is computer, push
the key and turn
on the ER signal on
the computer side.

In case of PTR or PTP,
turn on the power
supply. If the same
error message is still
displayed, check the
cable connection.

PERIPHERAL ERROR 8
_(time out)

s
—

*

Data was not input
within the limit time.
Data was not output

_ within the limit time.

‘push the

In case the external
unit is a computer,

[»}] key and
check whether the
program on the com~
puter side conforms to
the protocol or not.
In case the external
unit is a PTR, check
whether the control
line system is usable
or not. If usable,
check the cable con-
nection.

PERTPHERAL ERROR 9

ale
w

The ROM or RAM of the
RS board is out of

order.

Replace the RS board.

External input/output error

(NAK returned from
computer seven
times)

the computer repeatedly
seven times.

% The CPU of the RS

board is out of

order. (LED1 is

lighting.)
PERTPHERAL ERROR 10| The requested data is Push the [*] key.
(requested data not| not found in the com- not found in the

found in computer) | puter. computer,

PERIPHERAL FRROR 11 | NAK was returned from Push the Eﬂ key,

and check whether the
program on the com-
puter side conforms to
the protocol or not.
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Error message

Cause

How to recover

[PERIPHERAT, ERROR 12

(caused by capacity
overflow or in-
valid number of
blocks)

=

The program is too
long (121 blocks or
more).

* The directory is too
long (13 blocks or

more).
* The number of blocks

of input data from
the computer is
invalid.

In case the external
unit is a computer,
push the key and
check whether the com-—
puter conforms to the
protoceol or not.

External input/output error

229

PERTPHERAL ERROR 13

(DATABLK check sum

error)

-DATABLK check sum error

In case the external
unit is a computer,
push the key and
check whether the
computer conforms to
the protocol or not.

PERIPHERAL ERROR 14
(serial transmis-
sion error)

* A parity error, fram-
ing error, or overrun
error occurred during
data reception from
the computer or the
reader.

Push the 'key and
check whether the baud
rate, parity, data
length (8 bits), and
stop bit on the com~
puter, PTR, or PTP
side match the para-
meters or not.

4PERIPHERAL ERROR 15

(error 4in TC
interior)

A parity error occurred
during data input from

TC.

Push the [«
and execute the
operation once again.

key,
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How to recover

Error during operation

No. Error message Cause
240 {TOOL ALRDY The same tool is Check the tool number.
REGISTRD already entered in the
magazine.

241 {NO PROGRAM The assigned program is |Check the program
absent. number.

242 {NO DATA IN MENU The assigned data is Assign the tool with
not found in the tool the tool number listeéd
menu., in the tool menu,

243 |[NO SUBPROGRAM Though the subprogram Enter the subprogram

is called, the number
corresponding to the
subprogram is not found,

or delete calling.

244

MACHINING ORD
ERROR

The machining order
is set other than Nos.
1 through 4. For the
order Nos. 2 through
4, a job excluded
from the machining
job is present bet-
ween machining jobs.

Set the machining
order correctly.

245

JOBE WITHOUT TOOL

A machining job is
preseat which uses no
tool. )

Delete the job.

246

NO TOOL IN
MAGAZINE

The tool necessary for
memory operation is not
entered in the magazine.

Enter the necessary
tool in the magazine.

247

INADEQUATE TOOL

The tool is not
suitable for the
machining.

Set the tool suitable
for the machining.

248

NO. OF WRKPCS

SPECFD

The number of works 1is
set to 0 or not set.

Set the number of
works in the program

edit mode.

249

MDIT RUNNING

Memory operation is
started at the time of
hold during key-in
operation.

Press the "RESET" key
to stop the operation
and then start memory
operation.
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No.. Error message

Cause .

How to recover

250 [MEMORY RUNNING

Key-in operation is
started at the time of
hold during memory
operation.

Press. the "RESET" key
to stop the operation
and then start key-in
operation. -

Error during operation

251 |NON SCHEDULE"
PRGRAM,

No program necessary
for the schedule
program of parameter 5

-is entered.

Enter the parameter-5
schedule program and

| then start memory

operation,
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