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Fig. D5-l(d) Major dimensions of spindle (10 inch type, C-axis, milling) 
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5-2 Spindle speed/output diagram 

Each spindle speed/output diagram is as shown in the following diagram. 

Refer to the diagram corresponding to the machine specifications (Spindle 

motor output and maximum spindle speed). 

The diagram does not indicate the machine efficiency. 
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FANUC MODEL /3 il8/10000 (11/7.5 kW) 4000 min"1 

(kW) 15 

60 min, S3 40% . _ 
run at (*2) 

10 

·
·
-... ....___ ___ .... __ _ 

0 

T=71.6 N·m 15 min. S3 25>; run at (*1) 

• 

f 
Co�-

in
-

uo
_
us

_
ru�:�_

<*
_

5)-- _____ _ 
1333 

1000 2000 3000 

Disp ay of 
'oad meter {*6) 

11.0 .. ·146% 

8.6 · · · 114% 

7.5 · · · 100% 

5.9 • .. 78% 

--- - -- - T=53.7 N·m 

4000 
(min"') 

Fig. D5-2(a) Spindle speed/output diagram (8 inch type) 

60 min. S3 40% · 
run at (*2) 

0 

FANUC MODEL /3 il12/8000 (15/11 kW) 4000 min"1 

T=105.0 N·m 15 min. S3 25% run at (*1) 

. I ___ --
1333 2333 

1000 2000 3000 4000 
(min"') 

Display of 

'oad meter (*6) 

15.0 · --136% 

11.0 · · ·100% 

10,8 98% 

8.5 77% 

T=78.8 N·m 

Fig. D5-2(b) Spindle speed/output diagram (8 inch type, 10 inch type) 
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FANUC MODEL a iI15/7000 (18.5/15 kW) 4000 min·1 

S3 25% 
run at ("4) 

(kW) 
20 

15 

10 

5 . -

0 

800 

T=176.7 N·m 30 m.n. S3 60\ run at (*3) 

• 
Continuous run area (¥5) 

-L----­
,_ ---' 1 ··----... _________________ --

/ 
/ 

--,--
i 

------. ····---------•..•.• ______ __ 

1000 2000 3000 

·-------

Disp'ay of 

load meter (+6) 

18.5 · · · 123% 

15.0 · · · 100\ 

·- ·- T=143.2 N·m 

4000 
(min"') 

Fig. D5-2(c) Spindle speed/output diagram (10 inch type) 

FANUC MODEL /3 il8/10000 (11/7.5 kW) 3200 min"1 

T=89.5 N·m 15 min, S3 25% run at (*1) 

(kW) 
15 ________ ;_/ _______ _ 

. T=67.1 N·m 

_,,/,/ 

.•····---·/ 

10 
60 min, S3 40% --••. 
run at (*2) -.._ __ _ 

0 

-- .--· ,,..,.,,,, ... __ . .--

,.. 

·-
-
--..• __ '--_-,_-_ 

-
-

--· ---
/// · - -, _-_--=-

1067 

1000 2000 

1 
2400 "\ ' ' 

I 
I 

3200 

'· 
Continuous run area 

3000 4000 
(min-') 

Fig. D5-2(d) Spindle speed/output diagram (8 inch type) 
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60 min, S3 40% 
run at (*2) 

FANUC MODEL /3 iI12/8000 (15/11 kW) 3200 min·1 

{kW) 
15 

10 

5 

0 

T=l31.3 N·m 

i 
I 

• 

l 5 min. S3 25S run at {*l) 

Continuous run area (*5) / 
I I . ·--1. ----------

I I ----- ·--. 
'1'-, 

' \ ··-.... ___ ......_____ ___ __ 
'1867 3200 

1067 

1000 2000 3000 4000 
(min"') 

Disp ay of 
.oad meter (*6) 

15.0 · "136\i 

I 1.0 · .. 100!,\ 

10.8 

8,5 

98'1. 

77'!, 

T=98.5 N ·m 

Fig. D5-2(e) Spindle speed/output diagram (8 inch type, 10 inch type) 

15 min. S3 25._ 
run at (*IJ 
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FANUC MODEL a iI15/7000 (18.5/15 kW) 3200 min·1 

(kW) 
20 

15 ----

---.... 

10 _., 

T=220.8 N · m 30 min. S3 60% run at {*3) 

I 
I 

• 

.I .. L.--
0-L I 
I I ----
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,/ .. 

Continuous run area (*5) 

-- : -------

.._ 3200 ' 
800 1067 

Display of 
load meter (*6) 

18.5 .. • I 23� 

15,0 .. ·100% 

T=l79.0 N·m 

0 1000 2000 3000 4000 
(min"') 

Fig. D5-2(f) Spindle speed/output diagram (10 inch type) 
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FANUC MODEL /3 iIB/10000 (11/7.5 kW) 2500 min-1 

(kW) 
15 

10 

60 min. S3 40% ---, run at ( *2) 
'--. ,, ,, __ 

5 

T=l 14.6 N·m 

f,cc 
,, 

15 m,n. S3 25!. run at (*1) 

-_ ... -·----,,,------
.,,,.,,.,' 

---

.. --
2500 

Continuous run area 
(*5) 

Disp·ay of 
oad meter (*6) 

11.0 .. ·146% 

8,6 .. ·114% 

7.5 · · ·100lii 

5.9 · · · 78% 

--.933 \._ - --- - - T=85.9 N·m 

1875 

0 1000 2000 3000 

Fig. D5-2 (g) Spindle speed/output diagram (8 inch type) 

FANUC MODEL /3 il12/8000 (15/11 kW) 2500 min-
1 

(kW) 
15----

10 
60 min. S3 40% - .. __ _ run at (*2) - ·- ---

T=168.1 N·m l 5 min. S3 25% run at (*1) 

/' // 
I ; ,---�---='---------------

I 
I 

• I 

. --�--

Display of 

load meter (*6) 

15.0 .. ·136% 

11.0 · • · 100% 

10.8 · · • 98% 

8,5 · · · 77% 

- ·-- Continuous run area 

!--!'---- �1-:::-
--------- (*5) 

625 

0 IOOO 

1458 

'-
833 

2000 

2500 ·-..... ·--

T=l26.l N · m 

3000 

Fig. D5-2 (h) Spindle speed/output diagra m (8 inch type, 10 inch type) 
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TT-2600 (F.S. 0i-T/31i) 

XZ04020-101 

*1 [15 min] is meaning case of constant load on machine. 

It is shown 15 min possible of machine running from starting around 

temperature. 

[S3 25%] is meaning case of constant load and stopping repeated 

on machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

2.5 min 

Running 
time 

The constant load running is 25%, that is 2.5 min. of 

the constant load cycle time. 

The stopping time is last 7.5 min . 

. t Out power (kW) 

Stopping 
time 

-:c-_JQ_min > 

Constant !oad 

cycle time 

Time (min) 

2.5 min/10 min= 25% 
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*2 [60 min] is meaning case of constant load on machine. 

TT-2600 (F.S. OI-T/3li) 

XZ04020-101 

It is shown 60 min possible of machine running from starting 

around temperature. 

[S3 40%] is meaning case of constant load and stopping repeated 

on machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

4 min 
Running 
time 

The constant load running is 40%, that is 4 min. of the 

constant load cycle time. 

The stopping time is last 6 min. 

' Out power (kW) 

6 min 
Stopping 
time 

10 min 

i--1 
I 
I 

�.-. - . ,,. 
Constant load 
cycle time 

Time (min) 

4 min/10 min= 40!. 

D 31 MACHINE 

D. MAINTENANCE 



TT-2600 (F.S. 0i-T/31i} 

XZ04020-101 

*3 [30 min] is meaning case of constant load on machine. 

It is shown 30 min possible of machine running from starting around 

temperature. 

[S3 60%) is meaning case of constant load and stopping repeated on 

machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

The constant load running is 60%, that is 6 min. of the 

constant load cycle time. 

The stopping time is last 4 min. 

' Out power (kW) 

-- -- ----- --'------

6 min 4 min 
Running Stopping 
time time 

6 min/10 min = 60% 

10 min 

Constant load · 
cycle time 
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*4 [S3 25%] is meaning case of constant load and stopping repeated on 

machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

The constant load running is 25%, that is 2.5 min. of the 

constant load cycle time. 

The stopping time is last 7.5 min. 

\ Out power (kW) 

I 
I ?-�.'!!!�-�--.. . __ , 7.5 min ._ .• 

Running i Stopping 
time time 

l _ 10 min 

Constant ioad 
cyc'.e time 

,-

T,me (min) 

2.5 min/10 min= 25'/i 

*5 [Continuous run area] is shown constant running with some 

constant load. 

*6 The load meter of NC CRT is shown 100% for out put as continuous 

run area. 

TT-2600 (F.S. 0i-T/3li) 
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But no display with cutting lord. 
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5-3 Centering of headstock 

When machining the outer workpiece dia. face, the workpiece can be in the 

taper shape and the end face of the workpiece can also be in the crown 

shape. 

In this case, adjust the parallelism of the spindle by the following 

procedure. 

< Adjusting steps > 

* Headstock REF. : [Fig. 5-3 Centering of headstock] 

(1) With the test bar mounted to the spindle and the dial indicator 

mounted to the tool slide, allow the saddle to travel in the z-axis 

direction. 

At this time, read the deflection of the pointer. 

(2) If the deflection of the pointer is large, loosen bolts, which fix the 

headstock and adjust the parallelism of the spindle with the adjusting 

screws, watching the dial indicator. 

(3) After adjusting, completely tighten the mounting bolts of the 

headstock and travel the tool slide again. 

At this time, read the deflection of the pointer to check the 

parallelism. 

< Check item > 

TT-2600 (F.S. 0i-T/31i) 
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Parallelism of spindle .. . every 1000 hrs. 
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Fig. D5-3 Centering of headstock 
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5-4 Belt tension 

The belt server for ensure transmitting the power of the spindle motor. 

Since this belt tension influences the cutting efficiency and parts service 

life, it is necessary to set the adequate tension. The belt may reduce the 

tension by extension or wear. Periodically check and adjust the belt. 

The adjusting bolts with four mounting bolts loosened adjust the belt 

tension. 

The belt tension is measured by two kinds of UNITTA sonic belt tension 

meter and SANDO tension meter. 

Our company adjusts the belt tension with the "UNITTA sonic belt tension 

meter (U-507)". 

REF. : [Fig. DS-4(a), (b) Adjustment of belt tension] 

[Table D5-4(a), (b) Belt tension] 

< Check items > 

* Wear and crack of belt . . .  every 2000 hrs. 

* Belt tension . . . . . . . . . . ....... every 2000 hrs. 

If coolant or lubrication is adhered on the belt, it results in belt slip. 

Therefore, take care when the belt will be replaced. 
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Measuring methods by U NITTA son ic  belt tension 
meter 

I '  I 

-7 

I 
I ___ j 
\ _/ 

Bring the measuring microphone c lose to the belt span center so as 

not to touch it to the belt. 

Measure the belt tension, flipping the belt span by your finger to 

adjust the tension so as to be the measured value of [Table D 5-4(a)] .  

Measuring microphone -· ----- ·- . 

s----· ' 

\ .°' 

-
�:..L�-__ _. ·----

i r 
L__ 

·.) 

�-.. , -� --- - -� 

) . .. ·. , . I . .  .' ... 

,:;·-:, 
,• 

Fixed bol t . __ ., r--· . . 

UNITTA sonic belt tension meter ,.- " / 

/ 
/ 

(U-507) 

-------= � 
', ·- ----- -. . -:.:..· -- . - - --� 

Fig. D5-4(a) Adjustme nt of belt tens ion (UNITTA sonic belt tension meter) 
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Chuck 

size 

8" 

10" 

Spindle motor 
Spindle speed 

FANUC 
(min-1) 

(kW) 

2500 
/3 iIS/10000 - - - -

3200 
(1 1/7.5) 

4000 

2500 
f3 iI12/8000 

3200 
(15/1 1 )  

4000 

2500 
/3 i I 12/8000 -----. 

3200 
(15/1 1) - ---

I 
4000 

- --- ---- - -- -�----
a i I 15/7000 3200 

(18 .5/15) I 
I 4000 

Belt weight 

(g/rib x m) 

20 

Input value Measured value 

Belt width Belt span Tension 

(rib) (mm) (N) 

7 366 1 1 70.8 to 1522.0 
--···- -•---- -·-- - ----- -- -·· - -- - ----

9 367 

7 364 

9 366 

7 367 

10  364 

8 360 

1 1  380 
- ---

9 380 
- - --

9 380 

7 380 

895.8 to 1 1 64.6 

712.5 to 926.2 

1595 .9  to 2074.6 

1210.9 to 1572.2 

973.0 to 1264.9 

1463.5 to 1902.5 
·-- - - -

1 122.8 to 1459.6 
--· - - - --- --- . -

896. 2 to 1 165. 1 
-·-·- - -- - -·· -

1704.0 to 2215.2 
·-- -- -. ·-

1346.3 to 1570.4 

Table. D5-4(a) Belt tension (UNITTA sonic belt tension meter) 
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Measu ring methods by BAN DO te nsion meter 

The tension betwee n the spindle motor and the spindle is adjusted so 

that the deflection will be L (mm) when pressing the belt span center 

with the force of P (N). 

-, � ---

.) 
Fixed bolt 

\, 
----- �..! - . - - - - -::-.... - -- - -- -- -- -

Fig. D5-4(b) Adjustment of be lt te nsion (BANDO tension meter) 
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Spindle motor Spindle 
Chuck Load P Deflection Belt type 
size 

8" 

10" 

FANUC 
(kW) 

2500 
fJ il8/10000 - -

3200 
(11/7.5) ---

4000 

New Readjusting 

113.7 N/7 rib 98.5 N/7 rib 
--

89 N/9 rib 77.2 N/9 rib 

70.7 N/7 rib 61.3 N/7 rib 

2500 154.7 N/9 rib 1 34.1 N/9 rib 
(3 il12/8000 

(15/11) 
3200 117.5 N/7 rib 10 1.8 N/7 rib 

4000 96.8 N/10 rib 83.9 N/10 rib 

- .... -

L (mm) 

5 . 9  

5.9 

5.8 

5.9 

5.9 

5.8 

-.. -

(MITSUBOSHI) 

2-7PK1280 

9PK1 320 

7PK1360 

2-9 PK1280 

2-7PK1 320 

10PK1360 

2500 141. 7 N/8 rib 122.8 N/8 rib 5.8 2-8PK1320 
(3 il12/8000 -- - -·--· · - - ·- -- ---- .. - -- --- ---·· -

(15/11) 
3200 111.4 N/ 11 rib 96.6 N/1 1  rib 6 .1  11PK1400 

4000 
-r--· -- - - -�- -

89.1 N/9 rib 77.2 N/9 rib 6. 1 
------ · ·  

ct il15/7000 3200 164.8 N/9 rib 142.8 N/9 rib 

(18.5/15) 4000 130.2 N/7 rib 112.8 N/7 rib 

6. 1 

6 .1  

Table D5-4(b) Belt tension (BANDO tension meter) 

9PK1450 

2-9PK1400 

2-7PK1450 
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6 TOOL SLIDE 

The tool slide is a total 10-station al l holder type. 

Also, the rich tooling systems feature various machining of the workpiece. 

The index servomotor is used for the purpose of achieving the high speed indexing 

a nd the high productivity. 
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6-1  Major d imens ion of  turret 

The major dimensions of the turret are as follows. 

For major dimensions of tool holder, etc., refer to [TOOLING MANUAL]. 

320 

160 "'·" 160 �•-05 "4:t-:.--· ---:.:-- : --- --� 

131 

10-Rcl/4 
. · (Coolant po,V 

38 

10-Rcl/8 
(Coolant po,V 

�+.:'· - +�·-= �----- ----+ +· 
51 :- - .+ i 

I � 4 ' 1 !  ¾' 
/i '.--<"i>- �-4-- I 

,'i.::-'- � .:.J 
, ' 

/ .� - �:-- ---­·- ·  -=<F · -•� -- ,, 
. -,- _._ 

_!0_:<_2-IJ10 � 2� 
/ / 

1_9 ���M6x 1 2  _I / 
80 

TT-2600 (F.S. 0i-T/31i) 

XZ04020-101 

.. ·:-:-- --- -:;:'>--

1 0 X 4-/18 X J 6  

F ig. D6-1 (a) Major dimensions of turret 
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TT-2600 (F.S .  0i-T/31I) 

XZ04020-101 

320 

160 :i:o.os 160 ;Z;OG$ 

I0X2-Rcl/8 
(Co

o
'ant port) 

Fig. D6-1 (b) Major dimensions of turret (C-axis, mill ing) 
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6-2 Structure of tool  s l ide 

- -· - --

For each component name, arrangement and function , refer t o  

[Fig. D6-2(a) t o  (b) Structure of tool slide]. 

The lubrication is forcedly lubricated with the lu brication pump. 

REF. : [Chapter D, 9 LUBRICATION SYSTEM]. 

Turret 
/ . .. . 

f :: -,;,(_ . f· 
Shifting gear box 

, ' · / 0  --

i .) (: L0i "� 
-'----.r-- · .• \ 

Tool slide clamp check switch 

',.'o� . . ·",·. 
... _i -2"/ 

I ,.- c 

( ) '., I I!') , 19 1 

l ;) C 

,-- - J 

.col  

TT-2600 (F,S ,  0i-T/311) 

XZ04020-101 

·- /-�---... ;- ,,...., ' _..,,, 

I'.-.,,. ' :: ... �� r;:-1 \<J>, ' ,··1 j L ,-
\ � '<_ --� .  • 

.,,,._._ - -�-
\ \ 

- , '  ,-� ---=-.... -----� 

; 
I 

Tool slide clamp solenoid valve / 

::: ]: , 

/ 
/ 

Fig. D6-2(a) Structure of tool slide 
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TT-2600 (F.S. 0I-T/311) 

XZ04020-101 

Turret 

· /  
.,,• ... 

✓
----

✓
--

Shifting gear box
,,/

/ 
--· 

�: 
�} 

-

,,,/ 
Tool slide clamp solenoid valve / 

VIEW A 

Too' s ide camp check swftch 

� ,· · ('I --
" -- . . - . .. - . - . -- . -

Rotary tool m.otor 

. Tool sli de drive motor 

1
• Milling fixed pin sol enoid valve 

A 

Fig. D6-2 (b) Structure of tool s lide (C-axis, mi ll ing) 
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6-3 Sp ind le  speed for rota ry tool/output d i agra m  
(C-axis, m i l l i ng )  

Each spindle speed/output d iagram is as shown in the following diagram. 

The d iagram does not indicate t he mach ine efficiency. 

FANUC MODEL /3 iI3/10000 (5 .5/3.7 kW) 4000 min·1 

(kW) 
6 

T=37.5 N · m 15 min. S3 25¾ run at (*1) 

____ \ __ �/ 

\ • 
4 ·---- -

60 min, S3 40'i •··---- --
. run at (*2) •·· -----

0 

h----+-----=-

---. -��n,nuous run area (•3) 

. ------- --------... ____ . --------
1401 2250 

1000 2000 3000 

Displ�y of 
load meter (*4) 

5.5 · · · 148% 

3.9 . .  · 105� 

3.7 · · ·100\ 

2.7 · · · 72'i 

--------------- -. 

4000 
(min'') 

T=35.3 N · m  

F ig. 06-3 Spindle speed for rotary tool/output diagram ( 8  inch/10 inch, milling) 
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*1 [15 min] is meaning case of constant load on machine. 

TT-2600 (F.S. 0I-T/311) 

XZ04020-101 

It is shown 15 min possible of machine running from starting 

around temperature. 

[S3 25%] is meaning case of constant load and stopping repeated 

on machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

The constant load running is 25%, that is 2.5 min. of 

the constant load cycle time. 

The stopping time is last 7. 5 min. 

! Out power (kW) 

i 
2.5 min --i.J_, 7.5 min .. J 
Running Stopping 
time ti me 

,., 10 min ...J 
Constant load 
cycle ti me 

Time (min) 

2.5 min/10 min = 25'/ii 
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*2 [60 min] is meaning case of constant load on machine. 

It is shown· 60 min possible of machine running from starting 

around temperature. 

[S3 40%] is meaning case of constant load and stopping repeated 

on machine. 

It is shown the constant running as under the condition. 

Condition The constant load cycle time is max 10 min. 

The constant load running is 40%, that is 4 min. of the 

constant load cycle time. 

The stopping time is last 6 min. 

l Out power (kW) 

I_, 
! 
��- -l..__-l -- -�-

Time (min) 

4 min 6 min 
Running 
time 

1
Stopping 
time 

10 min ··-··· . .. 
Constant load 
cycle time 

4 min/10 min = 40% 

*3 [Continuous run area] is shown constant running with some 

constant load. 

*4 The load meter of NC CRT is shown 100% for out put as continuous 

run area. 

Tf-2600 (F.S. 01-T/311) 

XZ04020-101 

But no display with cutting load. 
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6-4 Or ig i n  adjustme nt of tu rret 
(Esta b l i shment of mach ine  coord inate of servo 
motor for turret sw ing)  

To index the turret, it is necessary t o  assign the absolute pulse coder 

(APC) incorporated into the turret s wing servo motor and the turret swing 

position. 

However, when status that the battery for backup of the absolute pulse 

coder goes out is continuous for a long period of time or the servo motor 

itself is replaced, the association of the a bsolute pulse coder and the 

machine position becomes lost .  

(DS300 (T) APC ALARM : NEED REF RETU RN] is  displayed on the screen. 

In t his case, it is necessary to assign (hereinafter r eferred to as the  

esta blishment of machine coordinate) the a bsolute pulse coder and the  

machine position. 

* : In case of a rotary tool type turret, change 3-axis to 7-axis for reading 

on the right side of machine, and 3-axis to 4-axis for reading on 

the  left side of machine. 

1 .  Out l ine of (fi rst) estab l ish ment proced u re of 
machine coordi nate 

TT-2600 (F.S. 01-T/31i) 

XZ04020-101 

(DS300 (T) APC ALARM : NEED REF RETURN] is displayed on the 

alarm screen. 

Swing the turret 20 ° or more with the handwheel and stop the turret 

at index position No. 1 (Ti). 

Cla mp the turret. 

The correct index p osition where the coupling is engaged is regarded 

as an origin (0° ) before assigning. 

Turn On power. 

Set NC para meter of 1815#4 to 1. (4 bit of 3rd-axis*) 
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TT-2600 (F.S. 0i-T/311) 

XZ04020-101 

2. Deta i ls  of (first) esta b l ishment proced u re of 
mach ine coord in ate 

(1) Turret handwheel s wing mode 

Press [RESET key] on MDI panel. 

Press [Handwheel feed select switch of each axis ] to change t he 

feed mode to handwheel. 

Press [Turret forward select switch] and [Turret reverse select 

s witch] simultaneous ly for 1 second. 

The turret is un damped and [Turret origin indicating lamp] 

flicke rs .  

In case o f  rotary tool type turret 

The turret swing mode can be changed to handwheel for only 

when t he rotary tool fixed pin is locked. To lock t he rotary tool 

fixed pin, rotate t he rotary tool once and stop t he tool with the 

stop s witch. 

(2) Swing t he turret by rotating t he handwheel. 

The turret swings 0.1 • at 1 pulse of handwheel. 

When rotating t he handwheel one-revolution (100-pulse), t he 

turret s wings 10· . 

To establis h t he machine coordinate, it is necessary to rotate the 

servo motor one-revolution or more. When s winging t he turret 

20· (by 2-revolution of handwheel), t he servo motor is rotated 

one-revolution or more. 

(3) Alter swinging t he turret 20• or more, stop t he turret at position 

of No. 1 (T1). 

The turret stops at a bout its indexing position by using a hole 

discharging coolant. 
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(4) Clamp the turret. 

Press [Turret indexing switch] several times to clamp and unclamp 

the turret. 

When the coupling is engaged and clamped correctly, [Turret 

origin indicating lamp] goes out. When the coupling is unengaged 

and clamped incorrectly, [Turret origin indicating lamp] flickers 

quickly. 

Adjusting the swing position finely with the handwheel, search for 

the position to be clamped correctly. 

(5) When the turret is clamped correctly at No. 1 (Tl), turn OFF the 

power of machine once. 

(6) When turning ON the power of machine, 

[OS300 (T) APC ALARM : NEED REF RETURN] is displayed. 

(7) Set NC parameter 1815#4 to [1] fro m  [OJ.  (4 bit of 3rd-axis *) 

(8) Repower and cance l alarms. 

(9) Perform a normal manual index and check the motion. 

(10) Command a T-code and check that a com manded No. is 

indexed . 
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3 .  Fi ne readj usti ng  (reesta b l ish ment) steps of 
mach ine coord in ate 

(1) Index turret No. 1 (Tl). 

(2) Set NC parameter 1815#4 to [OJ from [1]. (4 bit of 3rd-axis*) 

Although [000 PLEASE TURN OFF POWER] is displayed, return a 

num ber to [1 ]  without respect to it. 

(3) Turn ON the power of machine again. 

( 4) Perform a normal manual index and check its motion. 

(5) Command a T-code and check the commanded No. is indexed. 

4. Displayin g  cu rrent position of tu rret on  position 
screen 

TT-2600 (F.S. 0i-T/311) 
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Set NC parameter 3115#0 to [OJ from [1]. (0 bit of 3rd-axis*) 

To e liminate display, set the num ber to [1). 
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7 CH UCK SYSTEM 

The chuck syste m consists of the chuck, which clamps the workpiece and the 

hydraulic (pneumatic) cylinder with makes the clamping force. 

The chuck system features the grasping of the workpiece , with standing the 

centrifugal force by spindle rotation and cutting resistance. 

Since the chuck system is divided into various types, i t  is important to use the 

system suited to the workpiece shape. 

TAKISAWA can offer various chuck system to meet various chucking methods. 

TT-2600 (F.S. 0i-T/311) 
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7-1 Structu re of chuck system 

The solid type chuck is used for machining with the single end of workpiece 

chucked a nd the hollow type chuck is used for machining the bar. 

The represe ntative structure is as fo llows. 

fJ [1 - -1 I ' t .  ,,- -­
n 

u: 0 

TT-2600 (F.S. 0i-T/31i) 
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Example 

Name 

Hyd. solid chuck 

Type 

H01 MA-8S-A6-J (8 inch type) 

H01MA-10S-A6-J (10 inch type) 

Manufacturer 

HOWA 

- -- - - -- - - - - - ------------- - - . ---
Hyd. solid cylinder H H9C125 

Ta ble D7-1 Chuck system 

l -� 

M30 X 3.5 Draw bar 

Hyd. solid chuck 
(H0.1 MA-8S-A6-J (Serrati �n P='°l.5)) 

Fig. D7-i(a) Hydraulic solid chuck (8 inch type) 
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=-:5-: 0 ' 

, r i · 
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Hyd. so.id cy:inder 
(HH9C125) 

• - - ♦ - - · ' c:� c �� .! 

I --

\ 
\ J  
\ i  

· �  
\ 
\ 

\ 
\ 

,Draw bat 

Hyd. sol id chuck 
(H01MA-10S-A6-J (Serration P=l.5)) 

.. 

Fig . 07-l (b) Hydraul ic solid chuck (10 inch type) 
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7-2 Hydrau l ic chuck 

1 .  Chuck specifications 

Type 

Name 
· -- - - -- ---- - -
Manufacturer 

Type 

Jaw stroke (dia.) 

Chucking dia . ( Max.) 

(Min.) 

Through hole dia. 
-·--

Allowable thrust 

Max. Static chucking force 
·-- ---

Max. permissible speed 
-····· .. ·-

Inertia moment 
.. .  

Mass 

mm 

mm 

mm 

mm 

kN 

kN 

min-
1 

-· - . 

kg/m2 

kg 

-· 

-

-

- . 

8 inch 10 inch 

Solid chuck 
· - - - - -- --

HOWA 

H01MA-8S-A6-J H01MA-10S-A6-J 

.. . . 

7 

210 

18 

-

24.5 
- -

67.7 

4000 
- ---

0.11 

23.3 

8.8 
-----

254 

I 24 I 
' - --- ---

i -
--------· . 

I 
: 30.4 

- l . 94.1 I 
-- r - ~ ·--- -----

' 
l 

I 
' 
I 

3500 
. -

0.26 
.. 

33.5 

Table D7-2 Specifications of hyd raulic chuck 
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2.  Maintena nce check 

TT-2600 (F.S. 0i-T/3li) 

XZ04020-101 

Periodically disassembly and clean the chuck. 

When assembling, assemble the chuck, coating it with oil. 

< Check items > 

* Disassembly and cleaning . . .  every 1000 hrs. 

* Check of chucking accuracy . . .  every 500 hrs. 

* Check of stroke . . .  every 500 hrs. 

* Cleaning of chuck jaws ... every 8 hrs. 

* Oiling of master jaw . . .  every 8 hrs. 

Oil with the grease gun (Clamping force reduces if oil 

runs out to master jaw.) 

Grease: Moricoat EP grease 

Refer to [Chapter C, 3-1  Lubrication] for lubrication method. 

Increase the oiling times so as not to run out the grease when the 

coolant discharges the chuck. 
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7-3 Hydrau l ic cyl inder 

1 .  Cyl inder speciAcations 

Type 

Name 

Manufacturer 
-
Type 

Through hole dia. 

Inner dia. 
-

Piston thrust (Press s ide) 

(Draw side) 
-··---

Jaw stroke (dia .) 

Piston thrust (Press side) 

(Draw side) 

Max. Pressure 

Max. per missible speed 
-·--

Inertia moment 
- -- -- - - --

Mass 
- - - -

-

m m  

mm 
-
m m  

mm 

m m  

mm 

m m  

MPa 

min-1 

kg/m2 

- - -

kg 

--

-- -

. .. 

-

8 inch 10 inch 

Solid cylinder 

HOWA 

HH9C125 

-
--

125 

118.4 

103 .1  

25 

46 

42 
--- ---

3.5 

6000 
--·--

0.057 
- --- · -- - -

21 

Each piston thrust shows the va lue when the service pressure is 3.5 MPa. 
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Table 07-3 Specifications of hydraulic cylinder 
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2.  Ma inten ance check 

TT-2600 (F.S. 0I-T/31i) 
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If oil leaks, disassemble and clean the cylinder and replace the 0-ring 

with a new one. 

When assembling the cylinder, take care so that the hydraulic piping 

ports are correctly connected. 

< Check item > 

Coolant recovery port . . .  every 8 hrs. 
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7-4 Chuck cyl i nder pressure and chucking force 

Since the chucking force of the chuck is immediately reduced in accordance 

with increased spindle speed, take extreme care when the chucking force is 

set. 

Refer to the [Relationship between hydraulic pressure and cylinder thrust] 

and [Spindle speed and chucking force characteristic diagram]. 

[Spindle speed and chucking force characteristic diagram] for the spind le 

speed is drawn on the basis of the values calculated at the max. allowab le 

pressure of hydraulic chucking. 

It is recommended to use it as reference val ues when d etermining the 

chucking force. 

When the set hydraulic pressure is changed, find the cylinder thrust by the 

diagram of [Relationship between hydraulic pressure and cy linder thrust]. 

Also, find static chucking force (in spindle stop) by the found cy linder 

thrust. 

This static chucking force shows the value on status in which the spindle 

stops. 

Next, draw the characteristic diagram for the chucking force on the [Spindle 

speed and chucking force characteristic diagram] . 

At this time, the cross point of the curve and the spindle speed shows the 

chucking force. 

TT-2600 (F.S. Oi-T/3li) 
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Chucking forces of both 8 inch type and 10 inch type are found in the same 

manner. 

< Example > 

The fo llowing chucking force is found with the 10 inch type hydraulic 

chuck H01MA-10S-A6-J, and hydraulic cylind er H H9C125. 

* Chuck pressure ... 1.5 MPa 

* Spindle speed ..... 2000 min-1 

(1) Find the thrust at the hydraul ic pressure 1.5 M Pa from the 

[Relationship between hydraulic pressure and cylinder thrust] of 10 

inch type. 

F=17.74 kN 

(2) In H01MA-10S-A6-J, since the static chucking force, when the 

cylinder thrust is 30.4 kN, is 94.1 kN, find the static chucking force 

when F=17.74 kN. 

L S = L S max. x F =94.1 x 17 ·7 4  =54.91 kN F max. 30.4 

(3) Parallel lower the chucking force characteristic diagram where the 

start point is 94.1 kN at spindle speed 0 min- 1 so that the start point 

will be 54.91 kN before drawing. 

(4) When finding the cross point for the spindle speed 2000 min-
1 and 

reading the scale of chucking force on the fo llowing chucking force 

characteristic diagram, the required chucking force is found. 

It is 31.73 kN at spindle speed 2000 min-1
• 

As shown a bove, when the spindle stops and the cylinder thrust is 17. 74 kN 

(hydraulic pressure 1.5 MPa), the chucking force of 54.91 kN shows that it 

lowers to 31. 73 kN at spindle speed 2000 min-
1 and hydraulic pressure 1.5 

MPa (cy linder thrust 17 .74 kN). 
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HH9C125 

� 50 

u. 
41.4 - - -

40 

30 

20 0 

10 

0 
0 1.0 2.0 3.0 3.5 

Hydraulic pressure (MPa) 

Fig. D7-4(a) Relationship between hydraulic pressure and cy linder thrust (8 inch type) 

HO 1 MA-8-A6-J CF-•. = 24.5 kN) 

� 70 � -�---
"' 67.7 

w 60 

50 

40 
. !i 

30 

20 .. · r ·· · • F · '·'- I 

10 

0 
0 

-. -- - -
_1 _: 

. · - 1 

1000 2000 3000 4000 
Spindle speed 

5000 6000 
(min.' )  

Fig. D7-4(b) Spindle speed and chucking force characteristic diagram (8 inch type) 

TT-2600 (F.S. 0i-T/31i) 

XZ04020-101 

D 62 MACHINE 
D. MAINTENANCE 



HH9C125 

z so 

"-
41 .4 - - -

40 

30 " 
� 

0 20 

1 0  

0 
0 1 .0 2.0 3.0 3.5 

Hydraulic pressure (MPs) 

Fig. D7-4(c) Relations hip betwee n hydraulic pressure and cylinder thrust (10 inch type) 

HOl MA-1 0S-A6-J (F-,.= 30.4 kN) 

� 100 
! 94.1 
(/) 
l,o-J 

" 
� 

80 

70 

60 :· ··· 

50 

-- .. .. . ---{ . 

40 0 ------.- ------1 

30 ----

20 
--- -

10 - - . 

0 . . .  - . 

0 1000 2000 3000 4000 
Spindle speed 

5000 6000 
(min ' )  

Fig. D7-4(d) Spindle speed and chucking force character istic diagram (10 i nch type) 
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8 HYDRAU LIC SYSTEM 

8-1  Hydrau l ic circuit diagram 

The hydraulic system supplies the hydraulic pressure to the following 

functions. 

The optional functions can be offered in addition to the above. 

(1) Clamp of turret 

(2) Chucking force of chuck 

(3) C-axis brake (C-axis, milling) 

The hydraulic unit list and hydraulic circuit diagram are as follows. 

(including option) 

TT-2600 (F.S. Oi-T/31i) 
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No. Name 

( 1) Hydraulic unit 

(2) Solenoid valve 

(3) P-port reducing valve 

(4) Block 

(5) Throttle check valve 

(6) Pressure gauge 

Model 

UH2 UA2-68500-7 

E-DSG-01-3C2-D24-60 

MRP-0 1- B-3041 

NR40006-00 1 

HT-720-0 1 (PRl/8) 

IADGU-PTl/4-39 ¢ 6MPA85%SB 

Manufacturer 

YUKEN 

YUKEN 

YUKEN 

TAKISAWA 

HIROSE 

YODOGAWA 
- -------------------------- -- -- - --- - ----
(7) Pressure sensor 

(8) Check valve 

(9) Solenoid valve 

( 10) Check valve 

( 11) Pressure sensor 

( 12) Solenoid valve 

TT-2600 (F.S. 0i-T/31i) 
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PG-35H-104R-PR2B 

MCT-01-0-30 

E-DSG-01-2 B2- D24-60 

CIT-03-04-50 

PK6732 

E-DSG-01-2D2- D24-60 

Table D8-1 Hydraulic unit list 
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Fig. D8-1 (b) Hydraulic circuit diagram (Brake) 
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8-2 Hydraulic unit 

For the structure of hydraulic unit, refer to (Table D8-2 Hydrau lic unit list] 

and (Fig. D8-2 Hydraulic unit]. For the replacement of hydraulic oil, refer 

to the item of (Chapter C, 3 LUBRICATION AND OILING]. 

Re move the plug located on the upper part of the p u mp and fil l  the 

hydraulic oil before tria l run. 

The main pressure 3.0 MPa of the pump is adjusted with the pressure 

adjusting screw. However, it has already been set before shipping. 

< Check items > 

* Main pressure 3.0 MPa ... every 8 hrs. 

* Replace ment of hydraulic oil ... every 2000 hrs. 

* C leaning of suction s trainer .... every 2000 hrs . 

* C leaning inside of tank . .. ... . . .. every 2000 hrs. 

No. Name Type Manufacturer 

(1) Radiator 

(2) Motor 

3A92-001-1054 

ML-1.5-10 
..... ... r 

TRAD 

YU KEN 
·- --· --,---- ---- ·---

-
- .,-

---------
(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

TT-2600 (F.S. 0i-T/3li) 
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Piston pu mp ARL1-16-FR01A-10 YUKEN 
-

--- -- ---- --- •·- -· ---
-

Oil inlet with air breather MSA-V22-VS10 

ODR-16M-TM-S 

MASUDA 

ASK Pressure gauge 

Oil tan k 
- - ---- -·------- - -- - ------- - --·-·--· 

19L YU KEN 

Suction strainer SFT-06- lS0W TAISEI 

Oi l gauge KLA-80SN-AR KYOWA 

Ta ble D8-2 Hydraulic unit list 
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8-3 Adj ustment of hyd ra u l ic eq u ipment 

For the operation of hydrau l ic equ ipment, refer to [OPERATION MANUAL] . 

B�duci ng va 1��-f�f lift� 

·0 

L·side R·side 

(., 

. Hy�rauli� operation pane: 

�:; 

--� - -----, 

_ Pre_s_sur� .g�uge_ for_ c.�ck 

Reducing va ve for chuck 

...,, 
Pressure switch for chuck 

F'ow control valve for ;fter 

/ , Pressure gauge for Y,fter 

_ _  ·,:... ·-<-- �,:' / 
. -_':-I ,' 

- ._,,�/ 
---, ( " 

- .
. ,.,, ,.-- -.�-- ' �. _ __ /, 

�--� · .. t· · ·  -
-- --.-

""'-:,: �. 

Workpiece feeder 

Fig . D8-3(a) Hydraulic equ ipment 
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I I 

II 
I I 

�_..__ ___ ........_ ___ __.__---, II 
I I 

3.500 3.500 
I I 

Pressure switch for 
C-axis brake 
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Fig. D8-3(b) Hydraulic equipment (C-axis, mil ling) 
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1 .  Ma in  pressu re 

* Check the main pressure with the pressure gauge mounted onto 

the hydraulic unit. 

* Do not change the setting pressure for clamp thoughtlessly since 

the turret clamps each tool with the main pressure. 

Setting pressure ... 3.5 MPa 

* The pressure switch (option) is provided to the machine so that the 

stop will be applied if the main pressure is reduced for any reason. 

It is usually set to 0.2  MPa. 

The pressure switch is mounted inside of frame on the upper part 

of hydraulic unit. 

2 .  Pressu re of hydrau l ic  cyl inder  for chuck 

TT-2600 (F.S. 0i-T/311) 

XZ04020-101 

* The chucking force of the chuck is adjusted with the adjusting 

valve. 

CW . . . . .  Increase of pressure 

CCW . . .  Decrease of pressure 

Setting pressure: Set adequate pressure after understanding 

the items of [Chapter D, 7 CHUCK SYSTEM]. 

Never set the pressure exceeding the 

allowable thrust of chuck. 

* The pressure switch is provided to check the [CLAMP] of the chuck 

are mounted. 

When changing the pressure supplied to the chuck cylinder, also 

change the setting value of the pressure switch. 
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3 .  Pressure switch for C-axis brake 
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* It detects that the pressure when C-axis brake is released is 0.2 

[MPa] or less. 

* It is set at the t ime of factory shipment. 

Use 

Pressure 

Output port 

P.S num ber 

Mode 

Setting 1 (Pl) 

Setting 2 (P2) 

C-axis brake release check 

3.5  MPa 

S W l  output ,  SW2 output 

SP13 (SP23) 

Separate (L-motion) 

A24 
I 

0.2 

0.2 

Hysteresis (H) 0 .1 

Filter F-2 
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9 LU BRICATION SYSTEM 

The working condition of the machi ne becomes severe according to the 

i mprovement o f  labor saving, rational ization and product ivity for machine facility. 

Under this condition, the lubrication system has the part o f  the essential to 

ma intain the machine performance. 

The lubricatio n system serves for the purpose of preventing or reducing the 

fo llowing items. 

(1) Seizure of slideway 

(2) Wear o f  slideway 

(3) Wear resista nce of slideway 

( 4) Cleaning of slideway 

Suffic iently lu bricate the slideway by understanding the lubr icat ion purpose. 

The lubrication system lubricates the bed, saddle, slideways of cross s l ide, ball 

screws a nd bearings of X-axis, Z-axis and the inside of tool slide forcedly. 

The spindle have already i ndividually greased separately with the lubrication 

system before shipping. 

TT-2600 (F.S. 0i-T/31i) 
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9-1  Lubrication system diagram 

The [Lubrication equipment list] and [Lubrication system diagra m] a re as 

follows. 

No. 

( 1) 
·--· 

TT-2600 (F.S. 0i-T/31i) 

XZ04020-101 

(2) 

(3) 

(4) 

(5) 

(6) 

Name 

Lubrication unit 
-. . - � ' -- --

Dester p lunge r 
(piston distributor) · ··---· 
Dester plunger 
(piston distributor) 
Dester p lunger 
(piston distributor) - -- ----·-
Dester plunger 
(piston distributor) 

Dester unit (junction bar) 

Type Manufacturer 

AMZ-3-100S-30LP LUBE 
- --- -· ·· 

DPB12-0.06 

DPB15-0.06 

DPB18-0.06 SHOWA 

DPB110-0.06 

DB4K 

Ta ble 09-1 Lubrication equipment list 
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Cross s .de (L) Turret (L) Cross si ide (R) 

X s .deway 6 
X s ideway 5 
X s 1deway 4 
X s;ideway 3 

(4) 

"' 
- N  Ji 
l.. L .C 0. "' n,  Cl) ::l 
a, CU ::J 0 

C., CJ CD (.)  

. 1 --.;..::;,_.::;-; J 

(4) X s deway 6 
_ X s deway 5 

•. _ X s : deway 4 
• � .... X s .deway 3 

,,• ..., X be screw 
'� ," X slideway 1 

' 
-

.-1 X s .deway 2 

·· ............. (3) 

Saddie (L) 

// 
--- -----Vi �--- -./ 
(_ 

,..._ -..:..� 

( 

'------
'---· 

v) - , 
L,,..., __ / . � , -

--�';!'�
---

.... . · · 1- -. 

r 

V .  

( 

I 

! 
\ ' 

-.... __ 

t:} �la;;n f>J.= 
•

• ' ,. ' 1 �-

/·---�; �o\:�r::?:: ?pL' ' ' 
(5) 

---------- -�:·� t�---.. ) 
j 

Z (R) bearing 

_j 

Fig. D9-1 Lubrication system diagram 
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9-2 Lubrication unit 

The lubrication unit adopts the positive displacement centralized lubrication 

automatic pump. It supplies a constant oil periodically and securely. 

1 .  Pump specifications 

TT-2600 (F.S, 0i-T/31i) 

XZ04020-101 

* Discharge volume ... 0.09 L/min (50 Hz), 0.1 L/min (60 Hz) 

* Discharge pressure ... 1.5 MPa 

* Motor voltage ... AC 100V 

* Tank capacity ... Total capacity 4 L, Effective capacity 3 L 

* Max. running time ... 1 min 

* Mim. downtime ... 3 min 
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2 .  Ma intena nce adj ustment 

TT-2600 (F.S. Oi-T/31i) 

XZ04020-101 

Changing the timer 6 (running time) and timer 7 (downtime) of PMC 

timer can adjust the intermittent time. 

The timer setting time unit is ms. 

The inadequate change of the intermittent time can result in machine 

malfunction. 

Wash the suction filter and the tank with a treated oil. 

However, do not use the treated oil of thinner system. 

< Check items > 

* Replacement and cleaning of suction filter . . . every 2000 hrs. 

* Tank cleaning . . .  every 2000 hrs. 

I ' 

. r •-•- - - -•-• •--f. 

(_ _, ·
-

! t:_ 

_ Pressure gauge , , 
, , - , 

, � .. -:·-.� Oiling port ,. , '\ / 
' . A;' •• '\ / ·/' / 

. ; / 
, �- , 

I I , / 

(: � ,( :;_ ·� - J ,,,4 ,--
I_..! 

_,.)'., . .  ' -· ... ---� ,. < 
··-----===-··' -- . ·- ·-- ·-·- ---

---· ., , --------------- -- ---- -- -- --� 

"' 
\, 

\ 

Lev�I gaug.! 

Fig. D9-2 Lubrication unit 
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1 0  COOLANT SYSTEM 

The coolant is used for the purpose o f  improving the machine accuracy and 

lengthening the tool life by two actions of the lubrication and cooling. 

Also, it serves for removing chips and preventing rust. 

TT-2600 (F.S .  0i-T/31I) 
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10-1  Coolant system d iagram 

The [Coolant system diagram] and the [Coolant system list] are as fol lows. 

• I 

- - _J _J -· (2) 

� 

(3) ·� 
- - }

-
' 

� -- · --K ),(-�p�--=, Chuck (
� = 

_ j  

+----- - ·· � �--1 Machining ch�bc�L) } � 

--1 Turret (L) } ; 

. 
Chuck (R) }- ;  - - ] I ----�>.::J---"'� Machining chamber (R) ·-. - - I -------------;.i Turret (R) = J--• 

Fig. D10-1 Coolant system d iagram 

No. Name 

(1) Coolant pump 

Type 

HCP-250F 

Manufacturer 

HANSUNG 
·-- -· ·---------·---- ---· - - · - - - ------ - ------

TT-2600 (F.S. 0I-T/311) 
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(2) Oi l gauge 

(3) Stop valve 

KLA-lO0A 

400, PTl/2 

Ta ble D 10-1 Coolant system list 
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10-2 Coolant pump 

The sub merged type coolant pump integrates the motor and pump. 

For the pump appearance, refer to [Fig. D10-2 Ap pearance of coolant 

pump]. 

1 .  Pump specifications 

Type HCP-250F 

Output (W) 250 

200 
Rated voltage (V) 200 

220 

Frequency (Hz) 50 60 

Rated current (A) 1.4  1.5 

Discharge volu me (L/min) 125 150 

Total head (m) 4 

Tab le D10-2 Pump specification 

TT-2600 (F.S. Oi-T/31i) 
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TT-2600 (F.S. Oi-T/31i) 
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2. Ma intenance check 

* The pump rotates counterclockwise when viewed from the upward 

position. 

* When the oil level of oil tank lowers from the lower limit, the pump 

sucks air from the suction port, thus reducing a discharge volume. 

Also, the pump may not suck oil. 

For safety, fill the coolant at the filling range into the oil tank as 

much as possible. 

Discharge port 

... --: - ---·• 

Discharge port 

u;=-, � 
��AI 

,.,-=: � � I I . 
I , I 

i i  I I 

' I  
I 

'--
-

-/ J � =-= 
,.,., __ _________ '-") 

;,=l- . 
I r-' 
,...,i_
1 - - - -- �-i cJ � -··p=,-

r==I , ' ' 

L, 

\ 

··-- \... ·j 

Counterclockwise 

Fig. D10-2 Appearance of coolant pump 
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10-3 Cleaning of coolant tank 

A wARNING 

* Turn  [OFF] a nd lock out the main breaker before cleaning the machine. 

If not so, any operator may be wound i n  rotary me mbers or caught in 

movable parts because of accidental cause, thus leading to a personal 

i njury. 

A cAur10N 

* Do not treat chips or coo lant with bare ha nds. 

It gets i njured by a chip or there is a possibility that the s kin may cause 

inflam mation with coola nt .  

Prepare the drain container a nd clean the machine by the following 

procedure. 

(1) Turn [OFF] a nd lock out the main brea ker. 

(2) Re move chip i nside of the machine. 

(3) Remove the coolant hose of coolant pump outlet. 

( 4) Draw out the coolant tank so that the wiring routes for pump a nd foot 

s witch wil l not be excessively tensed. 

(5) Remove the taper p lug i n  the drain port to discharge the coola nt. 

(6) Clean the inside of tank. 

(7) Reset the taper plug i n  the drain port. 

(8) Mount the coolant tank to the original position. 

(9) Mount the coolant hose. 

(10) Fill the coola nt into the tank. 

NOTE: To treat the drain, consult the oil sales shop or waste treat ment 

trader. 
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< Check items and frequencies > 

* Filter cleaning ... every 8 hrs. 

* Chip pan cleaning ... every 8 hrs. 

* Replacement of coolant .. every 1000 hrs. 

* Coolant capacity ... 240 L 

* Tank cleaning ... every 2000 hrs. 

---r-=-: ' ' 

'] [ - ·--·-- • • ·  ·----:. ' -. ,.....,__ -•' ' ,: . .  ' ' r=Y"; ' i · '  ' ii . :  . ��)� 1 r e  1 t :.== ·. � \'· . . I 1 1  
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1111 
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I J ·J0\.r I
· ' !  

�4::��;:: _�_- ,, · :. c
�
_!; 

\
�-

-- -

-

-- -::..�-�- �� ��----_·-F==r-_--=- ;. l �1 :. _ � '- �-' ,_ . : _  

� - ' � 

-

-

- � 

� J••o• 

\ I ,  
I :  I !  

' ·  

\ 
1,_C_hie pan 

, Coolant l?�:!.1� 

\, Drain port for coolant 

The pump and the filter may be mounted in the reverse direction of right and left by the method specification. 
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Fig. D10-3 Cleaning of coolant tank 
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1 1  PNEU MATIC SYSTE M 

1 1 - 1  Pneumatic c i rcuit d i agram 

The pneumatic system can be equipped with various optional functions 

according to application. Please request t hem if required. 

Refer to the following typica l [Ta ble D11-1  Pneumatic equipment list] and 

[Fig. D11-1 Pneumatic circuit d iagram]. 

The circuit diagram shows the  symbols of the [Electric circuit diagra m]. 
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No. Name Type Chuck type Manufacturer 
(1) F.R kit AC25B-02 DE-T 

(2) Pressure switch IS1000E-3002-X201 

(3) Solenoid valve VXD2130-02-5DZ1-B 

( 4) Solenoid valve SY3240-5LOU ----- -- - · - - - - --
(5) Solenoid valve SY3340-5LOU 

(6) Solenoid valve SY3440- 5LOU 

. �?� .. �egulator ·-------- ARP30-02BG ____ _ 
Sensor 
(Detection distance 0.01 ~ 0.25) ISA2-GE45-X137 

(8) . Common to 
8" and 10" Sensor ISA2-HE45-X137 (Detection distance 0.03 ~ 0.5) 

(9) Manifold 

(10) Manifold 

(11) Blanking plate 

(12) Silencer 

(13) Speed controller 

(14) Speed controller 

(15) Speed controller 

(16) Air chuck 

(17) Air cylinder 

(18) Air cylinder 

(19) Air cylinder 

------

SS5Y3-41P-06-C6 

SS5Y3-41P-04-C6 
·· - ·· - ------j 

SY3000-26-10A 

AN101-01 ---- -
AS2051F-06 

AS2201F-01-06S i ----
AS2211F-01-06S ! 

MHSL3-63D-Y7BALS 8" 
. ...  ---- ----------· - --•- - -----

MHS L3-100D-M9BALS 10" 

CDG1BA25-250-C73LS 8" 
· · ·· ··- -- ---

CDG1BA32-250-C73LS 10" 

CDM2E2 5-50A-C73L 8" 

CDM2E32-100A-M9BL 10" 

CDG1BA50-125-M9BL 811 

CDG1BA63-125-M9BL 10" ----·--- ·- ----- --- -----·- -- --- · - - --- .. -- - -·. 

(20) Air cylinder HCM-LB-25B-380-T2H 5- R  

(21) Solenoid valve SY5220- 5DZ-C6-F2 
. .  -- ------- · ··-- -- -------- -- ------- · · - -· ------ --- ---·- --·· 

(22) Air cylinder RSDQB20-10D-J79L 

(23) Mist separator 

(24) Exhaust valve 

(25) Silencer 

AFM30-02D 

VHS30-02 

AN203-02 

(26) Residual pressure exhaust valve KEA06 

· Common to 
- -· 8" and 10" 

Table Dll-1 Pneumatic equipment list 

SMC 

CKD 

SMC 
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1 1 -2 Pneumatic u n it 

The pneumatic unit consists of the fi lter, regulator and lubricator. 

However, there is the possibility that the lubricator or  regulator is not 

provided. 

[Fig. D1 1-2] shows the outline view. 

< Check items > 

* Drain of filter . . .  every 100 hrs. 

* Oil capacity of lubricator . . .  50 cm3 

TT-2600 (F.S. Oi-T/31i) 
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F ig.  D11-2 Sketch drawing of pneumatic unit 
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1 1 -3 Ai r pane l  

Solenoid valves mounted t o  each air panel are as follows. 

TT-2600 (F.S. 01-T/31i) 
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In case of shutter only 

Loader air blow (option) 
. ---···- -- .. 

-:;----· ----- --� �_:_ - - � ... � L-spind:_e chu�k 

_ _  
·-

�
· 

--::.· / air blow 

o-• ...p, __ _. ,o__. "'·-= __ _. 

:�f�����: 
� R-spindle chuck 

air blow 

�----- ------ o'  

Main air panel 

All types are common. 

Fig. D11-3 Air panel 
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1 1 -4 Adj ustment of pneu matic cyl inder 

Name 

Shutter 

Though each air cylinder is equipped with the speed controller, s ince 

it has already been adjusted b efore shipping, don't change the speed 

unreasonably because the cycle time of loader may be influenced.  

If the speed must be adjusted by parts change, etc., keep optimum speed 

according to [Ta ble 011-4]. 

Time Control method of Cushion Cushion control 
Operation 

speed controller method (sec.) method 

OPEN Relief valve 

0 . 5  Meter-in + 
CLOSE I fixed orifice 

- _ ------··· 1 --- i I i 
Reverse 

rotation hand 

Reverse 

rotation hand 

. .. 
SHIFT 

- -- - - -

Loader hand 

I 

I 
I 
-

SWING 
1 .0  

RETURN 

Meter-out 
I 

FORWARD 
Orifice adjustment 

2 . 0  Meter-out I 
REVERSE I of needle valve 

• - --
-

-- ----- - · 1 

SWING 
i 1 . 0  

RETURN 

Ta ble 011-4 Adjustment of pneumatic cylinder (8 inch type, 10 inch type) 
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Each time in [Table D11-4] is the value fro m  single lead switch OFF to 

oppos ite s ide ON. Each hand is op ened and closed without the speed 

adjusting device. The workpiece may be slipped o r  drop by workpiece form 

and balance or chucking conditions. 

The fo llowing procedure is reco mmended for wor kpiece drop-prevention 

measures . 

(1) Lengt hen t he chucking part as much as possible. 

(2) Cut t he soft jaw by gathering it together with chucking diameter of 

workpiece. (Commonly-cut jig can be optiona lly offered .) 

(3) Clamp t he workpiece, keeping its ba lance. 

(4) Wipe excess oil ad hered on the workpiece. (The workpeice may b e  

closely contacted wit h another workpiece by oil.) 

If the  workpiece is slipped or drop in spite of the a bove measures and other 

measures, reduce the loader speed in acceleration/ deceleration or cylinder 

speed. 

Speed controller 
needle valve 

Relief valve relief pressure 
adjusting screw 

Air cushion 

need:e va'.ve � t\Speed co�tro er 

needl e va.ve 

+- lb L-....=L.----l 

Shutter part 
Cylinder except shutter 

F ig. D11-4 Adjust ment of pneu matic cyl inder 

The speed control ler d ecelerates at CW and accelerates at CCW. 

The air cus hion increases cushion effect at CW and reduces the cus hion 

effect at CCW. 

The relief valve increas es pressure at CW and reduces the pressure at CCW. 

If the air cushion and relief valve are too t hrottled, bouncing occurs. 

Adjust t he air cus hion and relief valv :n condition just before bouncing. 
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12  NC EQUIPMENT 

12-1  Rep lacement of fuses 

If the NC screen is not displayed or the machine is not started correctly 

with the message of 1/0 link failure displayed, there is a possibil ity that a 

fuse blows for any reason. 

TT-2600 (F.S. 0i-T/3li) 

XZ04020-101 

Fuses for NC 
\ (Arrangement DWG No. of FANUC : A02B-0236-K100 rated SA) 

\ 
\ 

\ / 1/0 \ __ _ _ _  ,......,.,.--_:=/=---_ -_ -_ -_-_-_-_::· 

\J, � --r
-

\ i 
, \ / _N_C_ 
I! \ / 

-1- ---

I /  E ' I  
.J / 

1/0 

f 'I .t 
ii 

/ '----/_ 
I / 

/ Right operation panel 

/ /  
I 

i/�uses for 1/0 unit 

(Arrangement DWG No. of FANUC . A0JB-0815-K00 1 rated I A) 

Fig. D12-1 Rep lacemen t of fuses 
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12-2 Replacement of batteries 

When "APC " is disp layed on the screen, the service life of battery for the 

a bsolute pulse coder is expired. 

* Replace size D batteries for the a bsolute pulse cod er, referring to the 

maintenance manual issued by FANUC. 

* Replace 4 alkaline size D batteries per 1 a bsolute pulse coder. 

When "BAT" is displayed on the screen, the service life of battery for CNC 

unit (size D) is expired. 

* Replace size D batteries for CNC unit, referring to the maintenance 

manua l issued by FANUC. 

* Replace 2 alkaline size D batteries per 1 CNC unit. 
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1 3  PERIODICAL CHECKLIST 

Maintain and check the machine according to the periodica l checklist on the next 

tab le. 

Si multaneous ly, daily check the machine according to the daily checklist .  

Components 

Bed 

Feed system 

Headstock 

Description 

Level check 

Damage of s lide wiper 

Adjust ment of taper gibs 

Measuring and correction of backlash 

Paral lelis m of spindle 

Check of belt tension 
----------------------- -----

Chuck 

Disassembly and cleaning of chuck 
----- - - -----

Check of chucking accuracy 
-------------

Check of stroke 
- ----

Check cycle 

1000 h 

500 h 

2000 h 

1000 h 

1000 h 

2000 h 

1000 h 
--- · 

500 h 

500 h 
. -------- ----- -------;-' --

Hydraulic unit 

Lubrication unit 

Coolant syste m 

Pneumatic system 

Loader 
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Replacement of hydraulic oil 

C leaning of suction strainer 

Tank cleaning 

Washing of suction filter 

Tank cleaning 

C leaning of filter 

Replacement of coolant 

Tank cleaning 

Drain of fi lter 

Lubrication to gear box, rack and 
pinion 

Lubrication to guide 

Table D13 Periodica l checklist 
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E .  INSTRUCTION OF ATTACH MENT MAKER 

This chapter explains about INSTRUCTION MANUAL for attch ment maker. 
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1 SETTING M ETHOD OF DIGITAL PRESSU RE 
SWITCH (PG-35H)  

1-1  Basic operation 

Mode 

* Operations mode 

* Initial setting mode 

* Pressure setting mode 

Mode change 

* Change to operation mode from initial setting mode and pressure 

setting mode. 

Press the M button (more than one second). 

* Change to initial setting mode from operation mode. 

Press the ! and M buttons simultaneously. 

* Change to pressure setting mode from operation mode. 

Press the l and M buttons simultaneously. 

1-2 Zero point adj ustment 

(1) Open the pressure port to atmosphere. 

(2) Press the M button for more than one second to the operations mode. 

(3) Press the ! and i simultaneously. 

"0Ad" is displayed. 

(4) After about 1 second, a zero point adjustment will be performed, and 

number 0.00 [MPa] will also appear. 

TT-2600 (F.S. 0i-T/311) 

XZ04020-101 

E 3 MACHINE 

E. INSTRUCTION OF ATTACHMENT MAKER 



1-3  Chuck clamp/unclamp pressure setting methods 

1 .  Outl ine  

Specification : Optional chuck M function (Digital pressure switch 

type) 

Purpose : Detecting the chuck action pressure within setting area. 

Switch 1 : Detecting the pressure of chuck closing. 

Switch 2 : Detecting the pressure of chuck opening. 

Example setting value (It is difference by the workpiece and using 

chuck specification) 

Setting list 

Mode 

Setting 1 

Setting 2 

Hysteresis 

Digital fi lter 

Window comparator mode (B-motion) 

Minimum pressure of detection range 

Maximum pressure of detection range 

A28 

0 .8  

3 

0 . 1  

F-2 

2. Mode setting 
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(1) Press the ! and M buttons simultaneously to enter the initial 

settings mode. 

The +/- LED flashes. 

(2) Press a M button twice. 

The SW2 LED flashes. 

(3) Set the value to 8 using the l and ! buttons. 

Number A28 is displayed . 

At this time, the mode becomes the window comparator mode 

(B-motion). 

(4) Press the M button for more than one second to return to the 

operations mode. 
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3.  Pressure setti ng 
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(1) Press the M and l buttons simultaneously to enter the pressre 

settings mode. 

The SWl LED flashes. 

(2) Press l and ! buttons to set the minimum pressure [MPa]. 

Set number 0.8 [MPa] as a setting example. 

At this time, check that +/- LED go out. 

(3) Press the M button. 

The SW2 LED flashes. 

(4) Press l and l buttons to set the maximum pressure [MPa]. 

Set number 3.0 [MPa] as a setting example. 

At this time, check that +/- LED go out. 

(5) Press the M button. 

The +/- LED flashes. 

(6) Press l and ! buttons to set hysteresis 0 . 1  [MPa]. 

(7) Press the M button. 

All LEDs go out. 

(8) Set the value to F-2 using the l and ! buttons. 

(9) Press the M button for more than one second to return to the 

operations mode. 

E 5 MACHINE 

E.INSTRUCTION OF ATTACHMENT MAKER 



1 -4 Setti n g  methods of Cs-axis bra ke re lease check 

1 .  Outl ine 

Specification : Cs-axis brake 

Purpose : Check that pressure in bra ke releasing is less than 0.2 [MPa] .  

Setting list 

Mode 

Setting 1 

Setting 2 

Hysteresis 

Digital filter 

Separate mode (L- motion) 

SWl open check pressure setting 

SW2 open check pressure setting 

I 

A24 

0.2 

0.2 

0. 1 

F-2 

2 .  Mode setting 
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( 1) Press the ! and M buttons si multaneously to enter the in itial 

settings mode. 

The +/- LED flashes. 

(2) Press a M button twice. 

The SW2 LED flashes. 

(3) Set the va lue to 4 using the l and ! buttons. 

Number A24 is displayed. 

At this ti me, the mode becomes the window comparator mode 

(L-motion). 

( 4) Press the M button for more than one second to return to the 

operations mode. 
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3 .  Pressure sett ing 

lT-2600 (F.S. 0I-T/31i) 

XZ04020-101 

(1) Press the M and i buttons simultaneously to enter the pressre 

settings mode. 

The SW1 LED flashes . 

(2) Press i and l buttons to set open check pressure 0.2 [MPa] .  

At this t i me, +/- LED should be  gone out. 

(3) Press the M button. 

The SW2 LED flashes . 

(4) Press i and l buttons to set open check pressure 0.2 [MPa]. 

At this time, +/- LED should be gone out. 

(5) Press the M button. 

The +/- LED flashes. 

(6) Press i and l buttons to set hysteresis 0.1 [MPa ] .  

(7) Press the M button. 

All LEDs go out. 

(8) Set the value to F-2 using the i and l buttons. 

(9) Press the M button for more than one second to return to the 

operations mode. 
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No part of this manual may be reproduced 
in any form without permission. 
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IMPORTANT NOTICE 

Be sure to read each instruction manual before operating the machine. 

Be sure to observe the safety precautions in the instruction manuals and the contents 

of warning labels adhered to the machine. If ignored, an accident resulting in injury 

or death or machine malfunction may be caused. 

There are many (DISABLE] or (MUST NOT DO) conditions. 

Unless [ABLE] is written in the instruction manual, consider it [DISABLE]. 

Some illustrations in the instruction manual are given without cover or door to 

illustrate the detailed parts. In actual operation, it is necessary to mount the cover or 

door. 

Keep instruction manuals handy for ready reference as it wil l help you operate the 

machine and equipment to thei r ful l  advantage. 

When any instruction manual is required again, contact your agent with the number 

of the inst ruction manual (or model name, manual name). 

Japanese laws prohibit this machine from being used to develop or manufacture 

"weapons of mass destruction" or "conventiona l arms", as well as from being used to 

process parts for them. 

Export of the product may require the permission of governmental authorities of the 

count ry from where the product is exported. 

Should you wish to resell, t ransfer or export the product, please notify Ta kisawa 

Machine Tool Co., Ltd . or our distributor in advance. 

• Observe the laws and regulations established by the national and local governments . 

Obse rve the laws and regulations established by the national and local government for 

dis posal of machines and waste oil. 
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· Software copyright is held by us. 

No part of the software is allowed to use, copy, or modify without written permission 

of us. 

This instruction manual is copyrighted, and all rights are reversed. No part of the 

drawings and technical descriptions contained in this instruction manual may be 

disclosed, photocopied, translated to another language or copied to any readable 

electronic devices and apparatus without the prior written consent. 

· The contents in this instruction manual are subject to change without notice. 

All brand names and product name listed in this instruction manual are trademarks or 

registered trademarks of their respective companies. 

This instruction manual is prepared for native English-speakers. When the machine is 

operated by non-native English speakers, please provide safety instruction for the 

operators by customers. In addition, please provide warning labels in their native 

language. 

· Be sure to attach this instruction manual in case of reselling this machine. 

The manual is written for people who have a basic knowledge of machine tools. 

TAKISAWA disclaims all responsibility for damage or accidents arising due to people 

with insufficient knowledge or training with machine tools, attempting to operate, 

maintain or program said tools. 

When replacing the parts, use the parts specified by company. 

TAKISAWA disclaims all responsibility for damage or problems occurring due to using 

parts other than those specified. 

If the specified parts are not used, not only the machine function is reduced but also 

safety is compromised, thus possibly causing an accident resulting in injury or death 

or machine malfunction. 
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There are many kinds of coola nts . 

Though TAKISAWA does not specify the coola nt, select the coola nt by consulting with 

maker about the following items. 

TAKISAWA d isclaims al l the responsibility for trouble incurred by the coolant. 

Co ntact us for requesting an installation, modificatio n, and specification change, a nd 

disma ntlement of the machine. If the machine is installed, modified, or  its 

specificatio n is changed by customer, not only the performance of the machine may 

be lost but also the safety of the customer may not be secured . 
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A. FU NCTION OF OPERATION PAN E L  

This Chapter explains the outline of operation panel. 

Next Chapter explains a bout detai led machine operations such as switches, indicating 

la mps, etc. 

For NC unit, refer to the Instruction Manual prepared by the man u facturer of NC unit. 
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1 ARRANGEM ENT O F  OPERATIONAL EQUIPM ENT 

The following figure shows the schematic arrangement o f  the operation panel 

to understand the equipment positions of the whole machine. 

1 -1  Standard/C-axis, rotary tool 
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_ _  J_\ _;,· 
(3) (4) (5) 

(1)  LCD/MDI panel 

(2) Main operation panel 

(4) R-chuck jaw clamp/unclamp foot 

switch 

(3) L-chuck jaw clamp/unclamp foot 

switch 

(5) Hydraulic operation panel 

(6) Main breaker 

NOTE : For equipment not indicate here, see the [GANTRY LOADER OPERATION 

MANUAL]. 
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2 EQUIPM ENT O F  OPERATION PANEL  
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(1) Front door interlock switch 

(2) Buzzer 

(3) Edit switch 

(4) RS-232C connector 

(5) X-axis reference position return ready 

indicating lamp 

(6) Z-axis reference position return 

indicating lamp 

(7) C-axis reference position return 

indicating lamp (option) 

(8) Chuck clamp ready indicating lamp 

(9) F ront door close ready indicating lamp 

(10) C-axis/spindle turning mode select 

indicating lamp (option) 

(11) Cycle start switch 

(12) Ejection cycle switch 

(13) 1 cycle stop switch 

(14) Power ON switch 

(15) Power OFF switch 

(16) Quality check switch 

(17) Reserve 

(18) Guide switch 

(19) Operation switch 

(20) Loader switch 

(21) Automatic measuring switch 

(22) Compensation control switch 

(23 )  Product control switch 

(24) Tool control switch 

(25) Right side operation select switch 

(26) Left side operation select switch 

(27) Feed hold switch 

(28) Cycle start switch 

(29) Right side cutting feedrate override 

select switch 

(30) Left side cutting feedrate override 

select switch 

(31) Emergency stop switch 

(32) Handwheel (manual pulse generator) 

(3 3) Automatic reference position return 

switch 

(34) Program reset switch 

(35) F ront door lock release switch (option) 

(36) Left side interlock ready OK switch 

(37) Right side interlock ready OK switch 

(38) Loader interlock preparation OK switch 

(39) Workpiece reset switch 
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(1) 

(2) 

(3) 

Switch 

----- -- -

Indicating lamp 

Power indicating lamp 

Operation ready indicating 
lamp 

(Not used) 

( 4) Hand wheel feed select switch of each axis Handwheel feed mode (X/Z) 
indicating lamp 

(5) Handwheel feed magnification switches 

(6) Turret forward select switch 

(7) Turret indexing switch 

Handwhee l feed magnification 
( x10/ x100) indicating lamp 

. . . 

--------------------
Turret origin indicating lamp 

Option 

(8) Turret reverse select switch ------==-=---�---
(9) Rapid traverse speed override select 

switches 

(10) Feed direction select switches 

(11) Edit mode select switch 

(12) Memory mode select s witch 

(13) MDI mode select switch 

(14) Jog feed mode se lect switch 

(15) Manual rapid traverse mode se lect switch 
-

• • 0 0 •• - • • o• M < 

(l6) Manual reference position return mode 
select switch 

(17) Sing le block mode select switch 

(18) Optional block s kip mode se lect switch 

I ------
� .  ----
Rapid traverse override 
(Fo/25%/50%/100%) 
indicating lamp 

-------------- -------------

Edit mode indicating lamp 

Memory mode indicating lamp 

MDI mode indicating lamp 

Jog feed mode indicating lamp 
· ·- - · ·· ··- · ·---

Manual rapid traverse mode 
- -

indicating lamp 
Manual reference position 

_ . return mode indicating lamp 
Single block mode indicating 
lamp �- -- -
Optional block s kip mode 
indicating lamp 

"on·: Optional prog-ram .. sto· p - - -- ----
-

(19) Optional program stop mode select switch mode 
_____________ _______ '=}i<:_ker : Program .s�opping _ · --·-

(20) Program check mode select switch Program check mode indicating 
_ ___ . . .  ·-·· __ _ _ __ __ _ _____ _ ___ ----· . lamp 

(21) Working light ON/OFF 

(22) Alarm reset switch 

(23) Chip conveyor automatic switch 

-------- ---

Alarm indicating lamp 

Chip conveyor automatic mode 
indicating lamp 0 
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Switch 

(24) Chip conveyor forward switch 

(25) Chip conveyor stop switch 

Indicating lamp 

Chip conveyor forward 
i ndicating lamp 

.
.
. ---· -

. -· .. . 

Option 

0 

0 . - ---· ----- - - · :::------ -
---------(26) Chip conveyor reverse switch .--- ---- --- ------ -

_ _ . :---
-
-

-
(27) .. Front door OPEN/CLOSE switches· (Shutter - ---OPEN/CLOSE switches loader spec.) _ . ------- -- ·--· --

. ----. .  -

(28) C-axis/Spi ndle turning mode select switch 
.. -

---------------- -
-·· --· --

- - ---· -

-------

(29) Handwheel feed select switch of c-axis Ha ndwheel feed mode (C) 

--- . 

---

1--------------------- - .  ind�C:9_ting lamp -------------(30) c-axis left turn switch --------

-

-

-
-

0 

0 

0 

0 

0 -----·-· ·------- ----------- ----- --------
(31) c-axis right turn switch 

(32) Coolant 1 ON/OFF switch 

(33) Coolant 2 ON/OFF switch 

L-----------------------

Coolant 1 ON indicating lamp 
!· 

Coolant 2 ON indicating lamp 
- - ,----------------- - ·-----· -· 

(34) Rotary tool speed override select switch Rotary tool speed override 
indicating lamp 

0 

0 

0 ----------------------· . - · -- · ---- -_:a ----------
(35) Rotary tool forward switch 

(36) Rotary tool stop switch ------ - ···---· -- - --·- ------� - -
(37) Rotary tool reverse switch 

------ --------------
I --------- ---

0 

0 �- a=.-�-�_:--��-:
-
-�-��- =-_: ---- - -- -----

- - -----------
----- 0 

Spindle speed override (38) · Spindle speed override select switch 
, __________ ________ _ . indica��ng lam!? _____ =------

1 
---

(39) Spindle forward switch 
.. -------------­

_ _____________________ .......,.=-
-----------· ---

------- ---- -
( 40) Spindle stop switch 

( 41) Spindle reverse switch 

( 42) Spindle jog switch 
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4 SCREEN OPERATIO N  PAN E L  MAN UAL 

OPERATION 

4-1  Operation pane l  cha ng i ng  method 

This machine has 2 main spindles, right side one and left side one,  arranged 

in parallel. Each spindle is able to independently be operated. When 

operating manually, it is necessary to select either right side or left s ide  in 

advance. 

1 .  I n  case of operati ng r ight s ide of th is mach i ne  

SELECT 

Press [Right side operation s el ect switch]. 

[Right side operation select indicating lamp ]  will light, 

and the working light on the right side will also light. 

However, changing the spindle may not be perfor med 

when operating the program on the left side has 

already been started. Also, when t he operation is 

not performed for a long tim e, the operation will be 

invalidated for safety purpose, and the [Right side 

operation select indicating lamp] will go out. 

To continue the operat ion, preform the same 

operation . 

2 .  I n  case of ope rating l eft s ide of th is  mach i ne  

lT-2600 (F.S. 0i-T/311) 
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SELECT 

Press [Left side operation select switch]. 

[Left side operation select switch] will light will light, 

and the working light on t he left side will also light. 

However, when the operation is not performed for 

a long time, the operation will be invalid for safety 

purpose, and the [Left side operation select indicating 

lamp] will go out. 

To continue t he operation, preform the same 

operatio n. 
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( 

4-2 Operat ion of mach ine operation pane l  screen 

OPERATION 

When D button is pressed, the machine operation panel screen wil l  be 
displayed. 

HACHIHE OPERAT I OH BOARD 

COtt10H OFERAJ I ON BOAR]) 

f UORI< 
C:OOkDI 

rtEt1 . . .. .. .. .. .. t."i1S6 16 

I CLOSE 

Buttons including spindle override, m illing override (page 2) and optional 
specifications are disp layed. 
Wit h the soft key, setting for override or turning on/off the buttons 
becomes possible. 
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Up/Down key � . � l 

t • ; 
- - -- __ ___J 

R_i_g�t{_Le_ft_ �ey - -
_ _  . _ _  i 

Up/Down page key 

t 
PAOE 

Soft key 

For moving a selected cursor (red) up or down. 

For moving a selected cursor to right or left. 
The cursor is moved to the selected one button, and 
only the selected one become valid. 

For moving the machine operation panel d isplay to 
previous page or next page. 
For the machine with m illing, milling override is 
displayed on page 2. 

A soft key corresponding to the selected cursor is 
displayed. 
With the soft key, setting orverride or turning on/off 
of the buttons becomes possible. 
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4-3 Workpiece coordinate system shift switch 
( option) 

Some difference could cause bet ween a progra m med work coordinate 

system and coordinate system set according to GSO command or set by the 

automatic coordinate system. 

If such difference is caused, the set coordinate system can be shifted to 

the program med system. Perform this when the set coordination should be 

shifted to the work coordinate shift memory. 

The coordinate can be s hifted in Z-axis direction only, and s hifting in X-axis 

direction is not possib le. 

Eit her valid or invalid can be set from the machine operation panel screen. 

<Valid> 

For setting the s hift of the work coordinate system, set [ '='] to 

valid (yellow background.) 

<Inva lid> 
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After setting s hifting value of the work coordinate system, or when 

such a setting is not performed, set 

color other than yellow.) 

Normally, set it to invalid. 

A 1 1  

to invalid (background 
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Workpiece coordinate system shifting value writing procedure 

• Set the [WORK SHIFT] on the machine operation panel screen to be valid. 

• The screen will automatically be changed to the workpiece coordinate 

system shift screen. 
UORK SHIFT 

X 250 . 000 
Z 0 . 000 

• -. l�J, !:J 

X 

z 
0 . 000 
0 . 000 

• Move the tool to the position to which it should be shifted. 

• Press the soft key [OK SFT SETTING] on the work coordinate system 

shift screen. 

That position will be a reference position (Z0) of the program. 

The tool will be shifted in Z-axis direction only from the reference position, 

and a reference position for a new program will automatically be set. 

• After setting, invalidate [Workpiece coordinate system shift] on the 

machine operation panel screen. 
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4-4 Automatic power off switch 

Either valid or invalid can be set fro m  the machine operation panel screen. 

<Valid> 

Set � to be valid (yellow background). After the timer preset 

t ime is set, the power is automatically off when the conditions are 

met. 

Conditions :  (1) The counter is counted up. 

(2) Cycles end. 

(3) Cycle time exceeds the preset time. 

(4) External automatic power off command is input. 

<Invalid> 

TT-2600 (f.S. 0I-T/311) 

XZ04030-101 

Set � to be invalid (grey background). Then, the automatic 

power off function is ignored. 

When turning ON power. the setting is to be invalid. 
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5 NC UNIT 

This paragraph explains the outline relative to the operation of NC (nu merical 

control) u nit. 

For details, refer to the Instruction Manual of NC u n it manufactu rer. 
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5-1  LCD/MDI pa ne l  

LCD having the indication function for operation apparatus o f  NC unit and 

MDI panel which enables to edit the program and to perform the key input 

for para meter setting, etc., are located on the front face of the machine. 

L �· 
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(1) LCD 

(2) Soft key 

(3) MDI 
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( 1 )  (2) (3) 

I 

" I 
I 

. · 1 
I . l  • •  

' ] !  J 1 . !  

I : , 1  
• . I " I �.-,1-.·, :� 

�1,--: : � 1-� 
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il 
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5-2 LCD 

LCD is displayed as the edit screen of the program. 

Various menu screens can be selected with function keys and so� keys. 

Displaying each menu on the screen, the conditions of NC unit and machine 

can be easily grasped. 

Display functions are as follows. 

1. Status display 

2. Key input display 

3. Program number, Sequence number 

4. Alarm disp lay 

5. Warning message display 

6. Current position display 

7. Overall position disp lay 

8. Command value disp lay 

9 .  Setting 

10. Displaying the tool offset value 

1 1. Program contents display 

12. Para meter setting and disp lay 

13. Display of self-diagnosis results 

14. Custom macro co mmon variables 

15. Display of operator message, outer operator message, outer alarm 

message 

16. Display of actua l cutting feedrate and spindle speed 

17. Program check screen 

18. Alarm history d isplay 
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5-3 Soft keys 

The s oft keys have various functions, according to the application. 

The soft key functions are disp layed at the bottom of the s creen. 

< (1) LCD (10.4 inch) 

--� ---_J \ 

\\ \ ' 
\. 

(4) (5) (6) 

(2) Menu 

(3) Return menu key 

( 4) Soft keys for chapter selection 

(5) Operation select key 

(6) Continuous menu key 

Display steps of screen 

TT-2600 (F.S. 0i-T/31i) 

XZ04030-101 

(1) When selecting [Function key] on MDI panel, the chapter select 

menu belong to its function is displayed. 

(2) When pressing [Soft keys for chapter se lection], the s creen of its 

chapter is displayed. If there is no menu of chapter to display, 

press [Continuous menu key] .  

(3) Press [Operation select key]  with the chapter screen displayed in 

order to display the content to desire the operation. 

( 4) When returning to the menu for chapter se lection, press [Return 

menu key]. 
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5-4 MDI  panel 
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(1) Address/Numeric keys 

(2) Shift key 

(3) Cance l key 

( 4) Input key 

(5) Function keys 
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--------
("'·-- (10) ----

(6) Edit keys 

(7) Help keys 

(8) Reset key 

(9) Cursor keys 

(10) Page change keys 
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1 .  Add ress/Nu meric keys 

Press these keys to input alphabetic, numeric, and other cha racters. 

2 .  Sh i ft key [SHIFT] 

Some keys have two characters on their keytop. 

Pressing the [SHIFT] key switches the characters. 

Specia l characters (A]  cursor are displayed on the 

screen when a character indicated at the bottom 

right corner on the keytop can be entered. 

3.  Cancel key [CAN] 

r7l 
� 

Press this key to delete the last character or  symbol 

i nput the key input buffer. 

4. Input key [INPUT] 

TT-2600 (F.S. 0i-T/31I) 
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� 
� 

When an [Address/Numeric keys] is pressed, the 

data is input to the buffer, a nd it is displayed on the 

screen .  

To copy the data i n  the key input buffer to  the offset 

register, etc., press the [INPUT] key. 

This key can be used as wel l as the [INPUT] key of 

solt key. 
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5.  Fu nctio n  keys 

Function keys are provided to select the type of screen to be 

displayed. 

The following function keys are provided on the LCD/MDI panel. 

(1) Position display [POS) 

m 
� 

Press this key to display the position screen. 

(2) Program [PROG] 

rml 
� 

Press this key to display the program screen. 

(3) Offset/Setting [OFF SET/SETTING] 

(�I 
OFS/SET 

� 
srnJ!J 

Press this key to display the offset/setting screen. 

( 4) System [SYSTEM] 

Press this key to display the system screen. 

(5) Message [MESSAGE) 

Press this key to display the message screen. 

MESSAGE 

(6) Custom/Graphics [CUSTOM/GRAPH] 

Press this key to display the custom/graphics screen. 

(Standard) 
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6. Edit keys 

Press these keys when editing the program. 

(1) Alteration [ALTER] 

11>7 
� 

Used when altering the part of program. 

(2) Insertion [INSERT] 

� 
� 

Used when inserting and altering the program 

content. 

(3) Deletion [DELETE] 

Used when deleting the part of program. 

DELETE 

7 .  He lp  key [HELP] 

Press this key to display how to operate the machine 

tool, such as MDI key operation, or the details of an 

alarm, which occurred in the NC unit (Help function). 

8 .  Reset key [RESET] 
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□ 
� 

Press this key to reset the NC unit, to cancel an 

alarm, etc. 
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9 .  Cursor keys 
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(1) Right direction 

The cursor i nd icates the input point of character 

or numeric when ed iting the program, etc., and 

moves to its point. 

There are four different cursor move keys . 

This key is used to move the cursor to the right or in 

the forward direction. 

(2) Left d irect ion 

This key is used to move the cursor to the left or i n  

the reverse direction. 

(3) Lower direction 

This key is used to move the cursor in a downward 

or forward direct ion. 

(4) Upper d irect ion 

This key is used to move the cursor in  an upward or 

reverse d irection. 
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10 .  Page cha nge keys 
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Two kinds of page change keys are provided to change the display of 

LCD screen at the page unit. 

(1) Forward direction 

This key is used to changeover the page on the LCD 

screen i n  the forward direction. 

(2) Reverse direction 

This key is used to changeover the page on the LC D 

screen i n  the reverse direction. 
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B .  MAN UAL OPERATION 

This Chapter explains about functions for switches and indicating lamps, and manual 

operations of machine. 

Since the machine is actually started, take extreme care for the operation. 

Especially, observe items for safety. 

For NC unit, understand it, referring to the Instruction Manual of NC unit manufacturer. 

A wARNI NG 

Since the machine is actually started, read [SAFETY GUIDE] again before 

operation in order to perform the safety work. 

When the machine is operated without understanding details sufficiently, 

an accident causing injury or death, or machine malfunction and damage 

will be caused. 

A cAur10N 

Perform [DAILY CHECK) before operation. 

TT-2600 (F.S. 0I-T/311) 

XZ04030-101 
B 1 OPERATION 

B. MANUAL OPERATION 



CONTENTS 

1 POWER ON/OPERATION READY .... .... ....... ....... ... ..................... .................... ........ B4 

2 EMERGENCY STOP ......................................... .......... ....... .... ........ ..................... B7 

3 POWER OFF .................. .. . ....... ....................... .................. ................. .............. B9 

4 F RONT DOOR . .................... ......... .. ............. ........................ ................. .......... B12 

4-1 Conditions of front door operation .... .... .................... .... ............... .............. B12 

4-2 Conditions of front door operation ....... . .... .......................................... ....... B13 

4-3 Front door interlock s witch ..... ........ . .................. ......... .............................. B14 

4-4 OPEN/CLOSE of front door : manual type . . .......... .......... ...................... ....... B15 

5 TOOL SUDE ............................................... . . .... . ............... ..... . ... .... . ............... B17 

5-1 Travel d irection ....... ............... ....... ............... ........................................... B18 

5-2 Manual reference position return ..... ........................................ ....... .. .. . ...... B19 

5-3 Manual rapid traverse ........................ ........................... ............ ........ . ...... B2 1 

5-4 Jog feed ............................. ...... .... ........................ ...... ............ ........ ....... B23 

5-5 Handwhee l feed ......................................................................... ............. B25 

5-6 Recovery of soft overtrave l ....................................................... ................ B27 

5-7 Turret indexing ..................... ................................ .... ..................... ......... B30 

5-8 Swing of turret by handwheel ................................................................... B32 

5-9 Rotary tool : Multi-spindle control (option) ............................................ ..... B34 

6 S PINDLE .............................................. .. ............................. ........ .... .............. B38 

6-1 Spindle START/STOP ........................ ........... ...... .... ................... ....... ........ B39 

6-2 Chuck CLAMP/UNCLAMP .................................. ....... . ................ . ....... . ........ B45 

Tf-2600 (F.S. 01-T/31i) 

XZ04030-101 

B 2 OPERATION 

B. MANUAL OPERATION 



7 C-AXIS : Cs-AXIS CONTROL (OPTION) . ...... . ... . ..... ............... .... . ...... ... .. . ....... ...... B48 

7-1 Rotary direction by C-axis function ................ .... ...... .... ..... ..... .... ...... .......... B48 

7-2 C-axis manual reference position return ........ ........ ... ....... ..... ................ ...... B49 

7-3 Rapid travers e by C-axis function (Cs-axis control) ........ ............. ... ... ....... . .. .  651 

7-4 Jog feed by C-axis function (Cs-axis control) ..... .... ............. ................. . ....... B54 

7-5 Handwheel feed by C-axis function (Cs-axis control) .... ............ ............ ........ B56 

8 COOLANT SYSTEM ......... . . ..... ............................ .... ...... .............. ...... . ... . ... ....... B58 

9 CHIP CONVEYOR (OPTION) . . .. .... ................. ... ........... .... .................... . .... ......... B59 

9-1 Manual operation mode ...... .......................... ....... .... ......... ............... ....... . B60 

9-2 Automatic operation mode ...................... ... ...... . ............ ... . ............ ........... B61 

10 AUTOMATIC REFERENCE POSITION RETURN .. ...... .................. ...... ..... ............... B62 

TT-2600 (F.S. 0I-T/31i) 

XZ04030-101 

B 3 OPERATION 

B. MANUAL OPERATION 



1 POWER ON/OPERATION  READY 

A oANGER 

Close the door o n  the enclosure before turning 
on power source. 
Turn off the power before performing the 
inspection maintenance. 
There is a danger of being kil led by an electric 
shock. 

A DANGER 

• 

A cAur10N 

HIGHVOL T AGE!! 

T urnthepoweroff 
before service. 
tag the sign 
"Do not turn the 
power on" during 
service. 

Inspect the machine according to [DAILY CHECK] in the machine instruction 

manua l before turning on the power and after operation ready. 
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The following procedure is recommended for performing operation ready. 

1 .  Re lease of emergency stop 

./ :> - . <::-�,. 
/' <, :::,_�... ' \ 

i \ 
\ ., \ �' - _ .,..,.( , /  ·,, ,, /' 

··...::..· ___ --:_:;.::;,,,.-

Turn [Emergency stop switch] to right to release the 

emergency stop mode. 

This switch is the red mushroom type. A yellow paint 

is coated around the switch to highlight the switch. 

If machine failure occurs, this switch is pressed to 

stop the machine immediately. 

At this time, each equipment stops and operation 

ready is turned off. 
When work is finished, this switch is also pressed 

before turning off the power source. 

When this switch is pressed once, the switch is 

locked. 

When restarting the operation, it is necessary to 

press the [Operation ready ON switch]. 

2 .  Un l ocking of padlock for ma in  breaker 

TT-2600 (F.S. 0i-T/31i) 
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ON Unlock the padlock of [Main breaker]. 

The main breaker is mounted on the enclosure of 

machine. 

This [Main breaker] turns ON or OFF the power 

supply to the machine and the power supply is 

supplied from the shop side to the [Main breaker] .  

The breaker handle is equipped with the locking 

function so that other persons will not operate the 

machine. 

Please prepare the padlock by customer. 
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3. Ma in  breaker ON 

When turning the breaker handle to "ON", the power 

is turned on. 

4. Power i nd icati ng  lamp ON 

f ■ [Power indicating lamp] on the operation panel lights. 

The lamp lights with the main breaker ON. 

5 .  Operation ready ON 

0 
With only main breaker ON, the machine cannot be 

operated. 

The operation panel is equipped with the switch 

for operation ready to supply the power to each 

equipment. 

When pressing [Operation ready ON switch] , the 

power is turned on NC unit, hydraulic unit, lubrication 

unit, coolant pump, etc., equipped to the machine. 

I ■ When completing the operation ready, [Operation 

ready indicating lamp] lights. 

6 .  LCD disp lay 

TT-2600 (F.S. 0i-T/31i) 
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When [CNC starting status] is displayed on LCD, the 

system is normally started, a screen of the present 

position is displayed. 

NOTE : While [CNC starting status] is displayed, the 

machine cannot be normally operated. 
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2 EM ERGENCY STOP 

If the machine must be immediately stopped b ecause any trouble occurs during 

operation, press [Emergency stop switch]. When the immediate stop of machine 

is unnecessary, it is recommended to press [Feed hold s witch] of the automatic 

operation mode. 

To stop and release the machine by [Emergency stop s witch], the following 

procedure is recommended. 

1 .  Emerge ncy stop 

When the machine is operated under either [Manual 

operation mode] or [Automatic operation mode], this 

e merge ncy stop mode can be used. 

When p ressing this switch, the tool slide and the 

spindle stop. 

At this time, the switch is locked. 

2 .  Message of e mergency stop 

TT-2600 (F.S. Oi-T/31i) 
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,-- - -- -- .  

--� 
The message is displayed on the LCD. 
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3 .  Release of emergency stop 

..-: ·- -....... 
,/ ··,. 

/ \ 
i ' . \ 

When turning [Emergency stop switch] to right, the 

switch rises . 

4 .  Operation ready ON 

TT-2600 (F.S. 0i-T /31i) 
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0 

I ■ 

When pressing [Operation ready ON switch], the 

[Operation ready indicating lamp] lights after some 

seconds and then, the machine can be operated at 

any time. 
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3 POWER OFF 

Turn off power source by the fol lowing procedure. 

1 .  Mach ine stop 

The equ ipment such as the spindle and tool slide, etc., are stopped. 

2 .  Emergency stop 

Press the [Emergency stop switch ] .  

3.  Operation ready OFF 

Press [Operation ready OFF switch] on the operation 

panel. 

When pressing [Operation ready OFF switch], the 

power is turned off NC unit, hydra u lic unit, lubricant 

unit, coolant pump, etc., equipped to the machine. 

4. Delete of LCD display 

TT-2600 (F.S. Oi-T/31i) 
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- -----· ·--· -----

LCD display is de leted. 
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5. Ma in  breaker OFF 

When turning the breaker handle to "OFF", the power 

is turned off. 

6. Power i nd icati ng lamp OFF 

� 
-- [Power indicating lamp] on the main operation panel 

goes off. 

7.  Locking of ma in  breaker 

TT-2600 (F.S. 0i-T/31I) 
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OFF 

ON 
Lock of [Main breaker]. 
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A □ANGER 

Be sure to lock the padlock for the main breaker 
so as not to be operated by other persons after 
finishing the work. 
There is the possibi l ity to be shocked by a high 
voltage or the program and pa rameter are 
changed. 
If the machine will be operated without checking 
them, a potentially hazardous could result in 
serious injury or  machine trouble. 

A cAur10N 

Safety manager shall carefully save the key of  the padlock. 
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4 FRONT DOOR 

4-1 Conditions of front door operation 

To ensure worker's safety, the following conditions are added for opening 

and c losing the front door. 

! 

Condition 

Mode 

Door interlock 

Door status 

- -

Automatic operation 
start . . - - -- --

Spindle start 
' 
C-axis start (op.) 

Command . 
Rotary tool start (op .) 

�- ----· -- - ---- . -

Manual turret indexing 
' - - - - ---

Manual axis feed 
- -

-- - -- - - --- --- --
Display Alarm disp lay 
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Memory 

Va lid 
.. 

C 0 

0 0 

0 X 

0 0 

0 X 

Invalid 

C 0 

0 0 

0 X 

0 0 
- ---- -

0 X 
--,-- , -- ·-;: ' \ ' ' \ \ ' ' 

\ ' " \ ' \ \ , _ __ ' ' ' \ ' \ \ \ ' ' ' \ ' ' \ \ \ 

--
-
-'� - - \ - ' --' \ ' Yes ' Yes \ ' 

\ \ ' \ 
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C : CLOSE O : OPEN 

' 

S ingle memory 

- . 
MDI 

,. . .  

Valid Invalid 

i I 

C 0 I C I 0 

0 0 0 0 
_ L  _ _  J_ 

0 X 0 0 
• · 

0 ' 0 0 0 

0 X 0 0 
-

0. '., l ,  ' ' " ' ' \ ' \ 
\ 

' ' 
\ 

\ ' 
' ' ' 

' " \ 
\ - ' . ' ' ' ' ' ' 

\ ' 
\ \ ' , .  

----.;- _ \ ' ' ' ' 

' 
' 

\ ·. 

Yes ' ' ' ' '· \ 

Manual 
- ---

Valid Invalid 

C 

' ' ' 

. - _\ 

0 

0 

0 

\ 
\ 

\ - -· 
X 

0 

C 

\ 
\ ' 

0 
. -

0 

0 

' 

0 

0 ___ .,.. ___ --·---
0 

0 

0 

X 

· • -

0 

0 

-
0 0 
-- -

0 0 
-·· -

0 0 
--- - , .. ---· . - --

\ \ \ 

\ Yes \ ',, ', ' 
0 : Operable 

\ 

x : Inoperable 

(Op.) : Option 
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4-2 Cond it ions of front door operat ion 

To ensure worker's safety, the following conditions are added for ope ning 

and closing the front door. 

NOTE : Even if the door is closed when the spindle rotates at 10% of 

command value with the door opened, the spindle continuous ly 

rotates at its speed as is . 

Stop the spindle once before commanding an optional value. 

In the machine with the door interlock, while the machine is 

automatically operated, the spindle rotates and the axis travels , [Door 

interlock RELEASE s witch] does not operate. 

Mode 

Condition Door i nterlock 

Door s tatus 

Automatic operation 
start 

Spindle start 

C-axis start (op.) 
Command . --- --- - -- ---

Rotary tool start (op.) 

Manual turret indexing 
;_ ____ -------- . 

Manua l axis feed 

Display Alarm display 

TT-2600 (F.S. 0i-T/31i) 
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C : CLOSE O : OPEN 

Memory 
Single memory 

MDI 
Manual 

Va lid I nva lid Valid Invalid Valid Invalid 

0 0 0 0 0 0 0 0 
: - - - 1  

0 X O X O X O � 0 X O � 

0 0 0 0 0 0 0 0 

--- -- ·· ---- -�--'--· ·-
0 X 0 X 0 X 0 0 

0 :  Operable 

x : Inoperable 

0 0 0 0 

0 X O 0 

� :  Rotated at 10% of command value. 

(Op.) : Option 
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4-3 Front door interlock switch 

TT-2600 (F.S. Oi-T/311} 
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< Valid > 

When set ting [Front door interlock switch] to 

VALID (right side), the machine operation is 

impossible with the front d oor opened. 

This switch is equipped with the key, which is 

re moved at the valid side. 

< Invalid > 

When set ting [Front door inter lock switch] to 

INVALI D ( left side), the machine operation is 

possible a lit t le with the front door opened . 
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4-4 OPEN/CLOSE of front door manual  type 

A wARNING 

Do not open the front door during machine operation. 

If opened, there is a danger of injury due to the scattered workpiece, chip, 

splashed coolant, etc. 

A cAUTION 

Do not open the 
front cover during 
machine run. 

When closing the front door, take care so that hand is not pinched. 

TT-2600 (F.S. 01-T/311) 
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The front door is operated manually. 

1 .  Front door OPEN 

• When the front door is opened, [Front door close 

• 
D 

indicating lamp] goes off . 

When [Front door lock release s witch] (option) is 

provided, ope n  the front door, pressing the [Front 

door lock release switch] (option). 

2 .  Front door CLOSE 

TT-2600 (F.S. 0i-T/311) 
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D • 

D • 

When the front door is closed, [Front door close 

indicating lamp] lights. 
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5 TOOL SLIDE  

A wARN ING 

When starting the tool s lide, spindle etc., close the front door. 

There is a danger of injury due to the scattered workpiece, chip and 

splashed coolant. 

A cAUTION 

* Do not place the tool, workpiece, etc., on movable portions such as the 

tool s lide, spindle etc. 

* Check a speed regulation before traveling the tool slide. 

* When traveling the tool slide, ta ke extreme care so that it will not 

collide with the chuck etc. 

TT-2600 (F.S. 0i-T/311) 
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5-1  Travel direction 

Lateral travel of tool slide : X-axis 

Right direction :  L-turret : -X 

R-turret : +X 

Left direction : L-turret : +X 

R-turret : -X 

T T -2600 (F.S. 0I-T/311) 
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L--tun::et 
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Cross travel of tool slide : Z-axis 

Front direction :  L-turret : +Z 

R-tu rret : +z 

Rear d irection : L-turret : -Z 

R-turret : -Z 
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5-2 Manua l  reference position return 

The reference position differs b y  the machine specification. 

REF. :  (TOOLING MANUAL] 

Reference position 

X-axis: Around stroke end on X-axis ( +) side 

Z-axis: Around stroke end on Z-axis (+) side 

1 .  Mode selection 

r- ,, When pressing [Manual reference position return 

mode select switch] of [Mode select switches]. 

This switch is selected when manually returning the 

tool slide and C-axis (option) to the reference position. 

2 .  Feed rate se lection 

,-c� 

-

'/'U1J 

-
- ,,�

-
� , ,-m C" 

F0 
1 1 

25% � 50% ,I 100% 
... -==-------•--=---- L.._==- � ,':::":::-.::.-- - ·  � \,.. 
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Select the speed with [Rapid traverse speed override 

select switch] . 

The indicating lamp of selected switch lights. 

Each manual operation speed is as follows. 

--
··---, Speed 

·-............ 
Axis -....... . , 

X-axis 
- . - -·-· 
Z-axis 

B 19 

F a  

400 
- -----

400 

25% 

1250 
-. - -- -

1250 

50% 

2500 
- - - . 

2500 

(mm/min) 

100% 

5000 
-- - --

5000 
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A cAUTION 

Ta ke ext reme care when the rapid traverse is  selected. 

If  the unit coll ides with other equipment, the higher s peed increases, the 

larger damage becomes. 

3.  Front door c lose 

fL , .  

� Close the front door manual ly . 

. __ / When the front door is closed, [Front door close 
, . , indicating lamp] lights. 

NOTE : If [Front door lock release switch) (option) is 

provided, refer to item 4-3. 

4. Selection of feed d i rection 

TT-2600 (F.S. 0i-T/311) 
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X Z 

:;/: � 

Each axis moves at speed set in advance while [Feed 

direction select switch] is pressed and the axis stops 

when the s witch is released. 

Press [ +X-axis travel switch] or [ +Z-axis travel 

switch] until the indicating lamp of a switch lights. 

TT series left side machine 

+X � 

"-� =-=·'-
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! 
+Z 

TT series right side machine 

l 
+Z 
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L 

'1Jl, 
FO 

5-3 M a n u a l  rapid traverse 

-
�'Uu 

25% 
_,j .._--

·

. 

This mod e is used when attempti ng  to travel the tool s l ide  as soon as 

possible. 

1 .  Mode selection 

/ When pressing [Manual  rapid traverse mode select 

switch] of [Mode select switches]. 

This switch is selected when the rapid traverse of the 

tool slide and C-axis (option) are manually performed. 

2 .  Feedrate selection 

/ 

/'Lfl, 

,' 

/ 'Uu 
50% 100� .. J, 

Select the rapid traverse with [Rapid traverse speed 

override select switch] . 

'···,,,_, Speed 
-� .........

..

.............. ___ Axis 
Fo 25% ; 50% 

·--

X-axis 400 1250 2500 
- -- --- - ··------ -------

Z-axis 400 1250 2500 

(mm/min) 

I 100% 

: 
5000 

, _ _ __ 
5000 

AcAur,oN 

Take extreme care when the rapid traverse is  selected. 

If the un it collides with other equipment, the higher speed increases, the 

larger damage becomes. 

TT-2600 {ES. Oi-T/3li) 
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3.  Front door close 

D Close t he front door manually . • 
--., When the front door is closed, [Front door close 

D • 
indicating lamp] lights. 

NOTE : If [Front door lock release switch] (option) is 

provided, refer to item 4-3. 

4. Se lection of feed d i rection 

,,., ·, 

I 
I t ' , . , 

. ,... 

+-- I 
·� 1,. .., \ ....I 

TT-2600 (F.S. 0I-T/31i) 
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'"" 
: I 

I 
' 

,i.J 

(' 
I 

I 

I 
U .· 

, ,  ... 
_,. 

I 
•; '--' 

When pressing [Feed direction select switch]. 

NOTE : When keeping [Feed direction select switch) 

pressed, the tool slide travels to the stroke 

end and it stops with the hard overtravel 

alarm. 
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5-4 Jog feed 

This mode is used for forming the chuck jaw for setup or cutting the 

machining reference plane of the workpiece. 

1 .  Mode se lection  

When pressing the [Jog feed mode select switch] of 
Wi/v [Mode select switches]. 

This switch is selected when traveling the tool slide 

and C-axis (option) are manually at jog feed. 

2 .  Feed rate override selection 

TT-2600 {F.S. 0I-T/31I) 
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.::.:. % 

100 

✓·
·
·;, 7��-·--. 

50 / ;,>---·--\ \ 150 

- ·: (-, \; 
i \\ ' � ' ;; 
\ '�.::./ 
0 

Select the jog feedrate with [Feed rate override select 

switch]. 

The scale is divided into 16 steps and the tool slide 

stops at scale zero (0). 

Jog feedrate is displayed on LCD screen. 

Maximum speed: 1260 mm/min, 50 inch/min 

The scale of % is used when the automatic operation 

mode is used. 

Since the switch operation is valid for the command 

value of the program (feed per revolution/feed per 

min.), set to 100% before starting the machine. 
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3. Fro nt door c lose 

D • 

□ • 

Close the front door manually. 

When the front door is closed, [F ront door close 

indicating lamp] lights. 

NOTE : If [Front door lock release switch] ( option) is 

provided, refer to item 4-3. 

4. Se lection of feed d i rection 

,- -. ', ' · · . 
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,, -,. ' 

� 
'--' I i, ._ 

When pressing [Feed direction select switch]. 

NOTE : When keeping [Feed direction select switch] 

pressed, the tool slide travels to the stroke 

end and it stops with the hard overtravel 

alarm. 
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5-5 Handwheel feed 

When manually traveling the tool slide precisely, this mode is used .  

Thus, when accurately finishing the chuck jaw for setup o r  the machining 

reference plane of the workpiece and correctly positioning the tool slide, 

the hand wheel feed mode is used . 

1 .  Mode selection 

,/ @ I I  @ 
'1/ . ·= 
. @ I 

Press [Handwheel feed se lect switch of each axes]. 

At this time, the indicating lamp of the selected 

switch lights. 
I X z 

') . 

For the C-axis , refer to  item 7-5. 

2 .  Movement se lection 

TT-2600 (F.S, 0i-T/31i) 
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-., 
@ 

"' I -/
@ 

·,· Select a movement per scale of [Handwheel 

(manual pulse generator)] with [Handwheel feed 

magnification switch]. 
x t o  X f00 

-:., ,' ' ., 

The lamp lights and goes out repeatedly as o ften as 

the switch is p ressed. 

....._ ____ Axis 
Indicating ·--.............__ 
lamp -------..__ ··-
Lamp OFF (x10, x100) 

La mp ON (x10) 
- ·- - --- ----

Lamp ON ( x100) 

B 25 

X-axis, Z-axis (mm), C-axis (deg.) 
--. .... . --- --·--· 

Handlewheel feed Handlewheel feed 
A scale 

0.001 

0.01 

0.1 
---

A angle 

- - - - -

0.10 

1.00 
-

10.00 
-·-· 
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3 .  Front door c lose 

• 
D 

• 
D 

Close the front door manually. 

When the front door is closed, [Front door close 

indicating lamp] lights . 

NOTE : If [Front door lock release switch] ( option) is 

provided, refer to item 4-3. 

4. Handwheel (manua l  pu lse gen erator) 

TT-2600 (F.S. 0i-T/31i) 
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When turning the [Handwheel (manual pulse 

gen erator)], the tool slide travels to the turned 

quantity of the handwheel in the selected axis 

direction and at the selected magnification. 

When turning in to the right, the tool slide travels to 

plus ( +) direction. Similarly, when turning in to the 

left, the minus (-) direction. 

At this time, the feed rate is proportional to the 

handwheel-tu rning speed. 

The handwheel is graduated 100 scales per 

revolution. 
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5-6 Recovery of soft overtravel 

For the tool s lide travel, the soft inhibition areas are provided. 

If  t he tool s l ide  enters t his area ,  i t  stops because the alar m of the 

overtravel occurs . 

This is the safety equipment to prevent the tool s l ide from collision. 

There are four areas of ( +) side, (-) side of X-axis and ( +) side, (-) s ide of 

Z-axis. 

Take care so that the tool slide will not be in overtravel area. 

If entered to this area, recover the tool slide by the fo llowing procedure. 

1 .  Check of a larm message 

=C 
'\ 
- ;,,,"

--
� " ? � '.�-

Since the alar m message is displayed on the screen, 

check the alarm content. 

At this time, [Alarm indicating lamp] flashing lights. 

Alar m message 

OT0S00 (X)+Overtravel (Soft limitl) 

OT0S0 1 (X)-Overtravel (Soft l imitl) 

OT0S00 (Z)+Overt ravel (Soft limitl) 

OTO SO 1 (Z)-Overtravel (Soft limitl) 

2. Manua l  operation mode selection 

TT-2600 (F.S. 0I-T/311) 
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/ - . 
· @ @ 

X Z 

Select any [Manual operation mode]. 
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3. Feed rate selection 

(1) [Jog feed] 

" . . � 
100 

✓;"'
·
:

· -

�-:-; • so.· ,',,.•--··<, \ 1so 
...... '. 

,. \ ',_.,,,,· . 
\ '<:.:.::::::.:./ 
0 

Select the feedrate with [Feedrate override select 

switch]. 

Se lect a low speed as much as possible. 

(2) [Rapid traverse] 

Select rapid traverse with [Rapid traverse speed 

override select switch]. 

Select a low speed as much as possible. 

(3) [Handwheel feed] 

'r--· . .  ·1 � .. --- � ' @ I I @ 
' I  

X J Q  I X l QQ LL ___ _;, .... . ... .. 

Se lect the movement with [Handwheel feed 

magnification switch] .  

4.  Front door close 

TT-2600 (F.S. 0i-T/31I) 
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• 
D 

• 
D 

Close the front door manually. 

When the front door is closed, [Front door close 

indicating lamp] lights . 

NOTE : If [Front door lock release switch] (option) is 

provided, refer to item 4-3. 
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5 .  Se lection of feed d i rection 

A cAUTION 

.... 

D o  not mista ke the direction of [Feed direction select s witches] and 

direction of (-) or (+) for [Handwheel (manual pulse generator)]. 

If mistaken, the machine may malfu nction. 

(" / l' 
� ' 

l.___, , ,L,,, 

(''? =.-. ,,.....,,_ 

di J · '. 
''- · ,= =J_; 

-- __ . -•: 

6.  Reset 

□ 
� 

Return the turret a bout 10mm in a reverse direction 

from a n  over-travel direction. 

Press [RESET] key on the MDI panel. 

7. A larm ind ication 
/ 

[Alarm indicating lamp] goes off and the machine 

b ecomes the normal condition. 
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5-7 Turret indexing 

1 .  M a n u a l  operation mode selection 

- - --- -
@ / @ 
X z C 

✓- - -- 7 --- T -
VM rvu 0--

Select any [Manual operation mode].  

2. Front door c lose 

TT-2600 (F.S. 0I-T/31I) 
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.. 
D 

. / • □ 

C lose the front door manua lly. 

When the front door is closed, [Front door close 

indicating lamp] lights . 

NOTE : If [Front door lock release switch] ( option) is 

provided, refer to item 4-3. 
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� +  

TT-2600 (F.S. 0i-T/311) 
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3 .  Turret i ndex ing  

Press [Turret forward select switch] and [Turret 

indexing switch] simultaneously. 

Turret does unclamp, one step forward indexing and 

clamp. 

At the same time, keep the press of [Turret forward 

select switch], tu rret does not clamp. 

Under this condition, press [Turret indexing switch], 

turret does forward to the one indexing. 

Turret does clamp when [Turret forward select switch] 

release. (Reverse turn is also same.) 

<When turret cannot be indexed> 

Check that a main hydraulic pressure is as 

specified. 

< When tool slide with rotary tool cannot be indexed > 

Check that a main hydraulic pressure is as 

specified. 

Check that the air pressu re reaches a specified 

value. 
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5-8 Swing of turret by handwheel 

The turret can be swung slowly to an optional position with the handwhee l. 

When the turret s wings, check that the tool edge will not interfere with the 

s lide cover or workpiece. 

1 .  Set the turret to a handwheel swi ng mode 

TT-2600 (F.S. 0i-T/311) 

XZ04030-101 

Press [Reset key ]  on MDI panel. 

Press [Handwheel feed select switch of each axis]. 

Press [Turret forward se lect switch] and [Turret reverse se lect s witch] 

simultaneously for 1 second. 

At this time, the tur ret is undamped, and [Turret origin indicating 

lamp] flickers. 

In case of rotary tool type turret 

When a rotary too l fixed pin is not locked, the turret cannot be 

changed to the handwheel swing mode. 

When rotating the rotary tool once and pressing the stop s witch, the 

rotary tool fixed pin is locked. 
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2 .  When the handwheel  is rotated, the turret is a lso 
swing 

The turret swings 0.1 °at 1 pulse of handwheel. 

When rotating the hand wheel once (100- pulse), the turret s wings 

10
°

. 

Even if the handwheel magnification s witch is pressed, the 

magnification does not change . 

When the turret comes to the indexing position while the turret is 

s winging with the handwheel, the buzzer sounds and the turret stops 

tem porarily. 

[Turret origin indicating la mp] flickers slowly at the indexing position, 

and it flickers quickly at other positions . 

3 .  Re lease of tu rret handwheel swin g  mode 

TT-2600 (F.S. 0i-T/31i) 

XZ04030-101 

< Releasing method 1 >  

Press [Turret indexing s witch] at the indexing position. 

At this time, the turret is clam ped, and the turret handwheel 

s wing mode is released. 

[Turret origin indicating lamp] goes out or lights from a flickering 

status. 

<Releasing method 2 >  

Even i f  [Emergency stop switch] o r  [Reset key ]  is pressed, the 

turret handwheel s wing mode is released. 

Although the turret is clam ped at the indexing position, it is not 

cla m ped at other positions. 

In this case, the turret returns to the indexing position by a 

normal manual indexing operation. 
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5-9 Rota ry tool · M u lt i-sp ind le  control (option)  

The rotary tool rotation is accompanied with various danger conditions . 

AwARNING 

* Close the front door when rotating the rotary tool. 

If this warning is not observed, it wi l l cause accident resulting in injury 

or death because a part of your body is caught in a rotating part or any 

tools or chips scatter. 

* Never touch the rotary tool while it rotates. 

An accident causing injury or death that becomes entangled in a tool, 

or be injured by a tool edge wi ll be caused. 

* Check the rotary too l is securely mounted to the holder, the holder is 

the securely mounted to the turret and workpiece is securely mounted in 

the rotary tool before rotating the rotary tool. 

If these are loosened, an accident causing injury or death, or machine 

damage wi l l  be caused because a tool or workpiece scatters, or a holder 

drops. 

1 .  Manua l  operation mode selection 

TT-2600 (F.S. 0i-T/311) 

XZ04030-101 
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Select any [Manual operation mode]. 
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2. Se lection of rotary speed 

AwARN ING 

Before starting the rotary tool, make the value of [MILL OVERRIDE [M]] 

on the machine operation screen small. If  the value is  large, the rotary 

tool will start rotating at high speed, which could cause a person to be 

caught in or the tool flies out, resulting a personal injury or death, or 

machine damage. 

TT-2600 (F.S. 0I-T/311) 

XZ04030-101 

OPERATION 

Press D on the operation panel to display the machine operation 

panel screen. Then, press the page J key to display the [MILLING 

OVERRIDE [M] ] .  

w T 5-1 -.: OPI •u u,,. ..-a 
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Move the selected cursor to [MILLING OVERRIDE [M]] ,  and set the 

override value with the soft key. 

If the value is set to 100% , the rotary tool speed will be accelerated 

to the maximum speed. 

Check the rotating speed of the rotary tool of this machine again. 
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3. Front door c lose 

n Close the front door manually. 

When the front door is closed, [Front door close 

indicating lamp] lights. 

NOTE : If [Front door lock re lease s witch] (option) is 

provided, refer to item 4-3. 

4.  Rota ry tool start 

r- · r : 
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When pressing [Rotary tool forward s witch], the rotary 

tool rotates clockwise. 

When pressing [Rotary tool reverse s witch], the rotary 

tool rotates counterclockwise. 

< Conditions for rotary tool start > 

In the fo l lowing case, the rotary tool does not start : 

(1) Emerge ncy stop 

(2) During reset. 

(3) When chuck is undamped. 

( 4) During progra m stop a nd optional stop. 

(5) When the door is not closed under valid condition 

of front door i nterlock valid. 

REF. : [Chapter B. 4 FRONT DOOR] 

(6) During program check mode (the rotary tool 

starts when the rotary tool start is set to valid.). 

NOTE : W he n  the opti on specification is added, the 

conditions may differ from the above. 
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5.  Rotary tool stop 

TT-2600 (F.S. 0i-T/31I) 
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0 
The rotary tool stops when [Rotary tool stop s witch) 

is pressed. 

NOTE : When changing t he rotary direction of the 

tool, stop the tool once. 

<Fixing rotary tool> 

· When stopping the tool by pressing [Rotary tool 

stop s witch], the tool stops at an orientation, and 

it is locked by t he rotary tool fixed pin. 

· When t he tool is stopped by pressing [Rest key] 

on MDI panel. 

The rotary tool stops in free status. 

The rotary tool is not fixed by the fixed pin . 

When a turret s wing is commanded in this status, 

t he rotary tool stops at the orientation 

automatically and it is locked by the fixed pin. 

After that, the turret s wings. 
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6 SPIN DLE 

The spind le rotation is accompanied with various danger conditions. 

Especially, securely chuck the work before rotating the  spindle. 

When chucking the  workpiece securely, the spind le rotation is available. 

REF. : [Chapter C .  CHUCKING] 

A wARNING 

* Close t he front door when rotating the spindle. 

If t his warning is not observed, it will cause accident resu lting in injury 

or death b ecause a part of your body is caught in a rotating part or any 

tools or chips scatter. 

* Never touch t he spindle or workpiece while it rotates. 

If t his warning is not observed, it wi l l cause accident resulting in injury 

or death b ecause a part of your body is caught in a rotating part. 

* Check the  chuck is securely mounted to the  spindle and t he workpiece is 

also securely mounted in t he chuck before rotating the  spindle. 

If they are loosened, it wil l cause accident resulting in injury or death 

or machine damage b ecause a rotating body scatters . 

TT-2600 (F.S. 01-T/311) 

XZ04030-101 
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6-1 Sp indle START/STOP 

1 .  Setti ng of ch uck pressure 

AWARNING 

Check the chuck pressure is regularly supplied to 

securely clamp the wor kpiece during spindle rotation. 

Set the chuck pressure at the lower thrust range after comparing the 

allowable thrust of chuck with the allowable thrust of the rotary cylinder. 

If  the above is ignored, there is a danger of scattering the wor kpiece during 

rotation because of chuck breakdown . 

If this warning is not observed, it wi l l  cause accident resulting in injury 

or death, or m achine damage because a workpiece or jaws scatters. 

Workpiece and jaw can be flew out, be related with the fatal  accident 

or m achine d amage. 

TT-2600 (F.S. 0i-T/311) 
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2 .  Workpiece c lamp 

AwARNING 

When clamping the bar, set it so as not to extrude the bar through the 

spindle back hole. If the bar must be extruded, support it with the steady 

rest or the feeder. If this equipment is not provided, it will cause accident 

resu lting in injury or death, or machine damage because the bar is bent 

when the spindle rotates. 

A cAur10N 

1-A __ W_A_R_N_I_N_G
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Do not protrude 
a bar material 
beyond the spindle 
end face. 
Use the baar feeder 
when using bar 
materials. 

Take extreme care so that f ingers won't be pinched in the chuck. 

TT-2600 (F.S. 0I-T/311) 

XZ04030-101 
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Squeeze the workpiece to the end face of the [Chuck 

jaw clamp/unclamp foot switch]. 

< 1-ru n switch > 

When stepping on the foot s witch once with the 

jaw opened, the jaws close. When also stepped, 

the jaws open. 

< 2-run switch > 

The 2-run foot switch is equ ipped with an 

independent function of chuck clamp/unclamp. 

Both outer dia./inner dia. clamp functions are as 

fol lows . 

Left side (1) : clamp, Right side (2) : unclamp 

3.  Chuck c lamp i nd icati ng l amp ON 

·�: 

When the workpiece is clamped, [Chuck clamp 

indicating lamp] lights. 

4.  Sp ind le  turn ing mode selection (option)  

C ='• 
c =llJ  

' =.....,,, 
,; ::. C' 

< Multi-spindle control > 

Press [C-axis/Spindle turning mode select s witch] 

and put out the ind icating lamp. 

5.  Manua l  operation mode selection 

TT-2600 (F.S. 0i-T/3li) 
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Select any [Manual operation mode]. 
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6. Se lection of sp ind le  speed 

AwARNING 

Before starting the spindle, make the val ue of [SPDL OVERRIDE [M]] on 

the machine operation panel screen s mal l. If the value is set to large, the 

spindle starts rotating at high speed suddenly, which is very dangerous. 

OPERATION 

Press D button on the operation panel to display the machine 

operation panel screen. 

Move the selected cursor to [SPDL OVERRIDE [M]], and set the valu e  of the 

override with the soft key. 

A message for confirmation is displayed when setting the manual override 

to 25% - 100%. 

Press [YES] to change. 

Press [NO] to cancel !. 

Check the specification of the spindle rotating speed of this machine again . 

TT-2600 (F.S. 0I-T/311) 
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NOTE : At power on, the value of (SPDL OVERRIDE [M]] is set to the default 

of 1%. 

Increase or decrease the value of the override is set to x 1. 

7 .  Front door c lose 

� Close the front door manually. 

When the front door is closed, [Front door close 

indicating lamp] lights. 

8.  Sp ind le start 

TT-2600 (F.S. 0I-T/31I) 
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When pressing (Spindle forward switch], the spindle 

rotates counterclockwise when viewed from the front 

face of spindle. 

When pressing [Spindle reverse switch] , the spindle 

rotates clockwise when viewed from the front face of 

spindle. 

< Conditions for spindle start > 

In the following case, the spindle does not start: 

(1) Emergency stop 

(2) During reset. 

(3) When chuck is undamped. 

(4) During program stop and optional stop. 

(5) When the door is not closed under valid 

condition of front door interlock valid. 

REF. :  (Chapter B. 4 F RONT DOOR] 

(6) During program check mode (the spindle starts 

when the spindle start is set to valid.). 

NOTE : When the option specification is added, the 

conditions may differ from the above. 
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9 .  Sp ind le stop 

0 
- ---=-= -==--·=- '- --- - --=. • 

10 .  Sp ind le  jog 

TT-2600 (F.S. Oi-T/31i) 
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The spindle stops when [Spindle stop switch] is 

pressed. 

NOTE : When changing a rotary direction, stop the 

spindle once. 

When pressing [Spindle jog switch], the spindle 

rotates forward in a constant speed with the switch 

still pressed. 

When releasing the switch, the spindle stops. 
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6-2 Chuck CLAMP/UNCLAM P 

When the spindle is stopped, the chuck is clamped and unclamped by 

stepping the [Chuck jaw clamp/unclamp foot switch] on the floor. 

A cAur10N 

During spindle rotation, the operation of chuck clamp/unclamp is 

impossible. 

1 .  Sp ind le stop 

The spindle stops when [Spindle stop switch] is 

pressed. 

2 .  C lamp method selection 

TT-2600 (F.S. 0i-T/31i) 
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Selection the chuck clamp method with MDI panel. 

(1) Outer dia. face clamp method 

(2) Inner dia. face clamp method 

REF. : [Chapter C, 3 SELECTION OF CLAMP METHOD] 
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3.  Chuck c lamp 

TT-2600 (F.S. 0i-T/311) 
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Step [Chuck jaw clamp/unclamp foot switch]. 

< Outer dia. face clamp method > 

Chuck jaws clamp the workpiece inward. 

< Inner dia. face cla mp method > 

Chuck jaws clamp the wor kpiece outward. 

W hen chuck jaws clamp, [Chuck cla mp indicating 
r � lamp] lights. 
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4. Chuck u nclamp 

TT-2600 (F.S. 0i-T/31i) 
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Step [Chuck jaw clamp/unclamp foot switch] again. 

< Outer dia. face clamp method > 

Chuck jaws unclamp the workpiece outward. 

< Inner dia. face clamp method > 

Chuck jaws unclamp the workpiece inward. 

When chuck jaws unclamp, [Chuck clamp indicating 

lamp] goes out . 
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7 C-AXIS · Cs-AXIS CO NTROL (OPTION) 

7-1  Rotary d irection by C-axis fu nction 

The spindle rotary axis is called the C-axis. 

A wARNING 

Counterclockwise turn (CCW) . . .  -C 

Clockwise turn (CW) . . .  +c 

Close the front door when the tool slide, spindle and headstock etc., are 

actuated. 

There is a danger of injury because workpiece, chips, coolant, etc., may 

scatter or splash. 

A cAUTION 
* Do not place the tool, workpiece and headstock etc., on movable portions 

such as the tool slide, spindle etc. 

* Check a speed regulation before rotating the C-axis. 

TT-2600 (F.S. 0I-T/311) 
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7-2 C-axis m a n u a l  reference posit ion return 

To establish the coordination of  a C-axis, perform the reference position 

returning of the C-axis once after turning ON power. 

After that, it is unnecessary to perform the reference position returning of 

the C-axis until the power is turned OFF. 

1 .  C-axis mode selectio n  

C =I]) 

C :JD 

Press (C-axis/Spindle turning mode select switch]. 

At this time, the indicating lamp of a switch flickers 

or lights. 

In flickering: The coordinate of the C-axis is not 

established. 

It is necessary to perform the reference 

position returning to establish the 

coordinate. 

In lighting: The coordinate of the C-axis is 

established. 

It is unnecessary to perform the 

reference position returning. 

In lighting out: This is a spindle turning mode. 

2 .  Mode selectio n  

TT-2600 (F.S. 0I-T/311) 
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When pressing [Manual reference position return 

mode select switch] of [Mode select switches]. 
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3. Front door c lose 

D ... 
, 

--" 

D • 

Close the front door manually. 

When the front door is closed, [Front door close 

indicating lamp] lights. 

NOTE : If [Front door lock release switch] (option) is 

provided, refer to item 4-3. 

4. Selection of feed d i rection 

F "'·- -··· -, ''7 -=:-
1 !lD 1 1  ° ; 
h -c_d ��-- :I 

Keep pressing [C-axis right turn switch] until the 

c-axis stops. 

The speed becomes 360000 deg.jmin. 

NOTE : Even if (C-axis feed direction select switch] 

is pressed with the mode set to the spindle 

turning mode, the spindle does not rotate. 

5 .  I nd icati n g  lamp for return complet ion to reference 
position 

TT-2600 (F.S. 0i-T/311) 
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When the reference position returning is completed, 

the indicating lamp of [C-axis right turn switch] 

lights. 
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7-3 Rapid traverse by C-axis function (Cs-axis control) 

This mode is  used when attempting to  turn the C-axis as  soon as possible. 

1 .  C-axis mode selection 

C =!]) 

C .:: 
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Press (C-axis/Spindle turning mode select switch]. 

The indicating lamp of a switch lights. 

When the indicating lamp of the switch flickers, 

perform the reference position returning of the 

c-axis. 

2 .  Mode selection 

TT-2600 (F.S. 0i-T/31i) 
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When pressing (Manual rapid traverse mode select 

switch] of [Mode select switches]. 
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FO 25% 

3. Feedrate selection 

50% 100% 

Select the speed with [Rapid traverse speed override 

select switch]. 
(deg,/min.) 

.,_ --, _____ Speed 
Fo 25% 50% 100% 

Axis ·-..... ..
............ -- --

c-axis 400 2700 5400 10800 

A cAUTION 

Take extreme care when the rapid traverse is selected. 

If the unit collides with ot her equipment, the higher speed increases, the 

larger damage becomes. 

4. Front door c lose 

TT-2600 (F.S. 0i-T/311) 

XZ04030-101 

Close the front door manually. 

When the front door is closed, [Front door close 

indicati ng lamp] lights. 

NOTE : If [Front door lock release s witch] (option) is 

provided, refer to item 4-3. 
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5.  Se lection  of feed d irection 

TT-2600 (F.S. Oi-T/311) 

XZ04030-101 

-c +C 

When pressing [C-axis left rotary switch] or (C-axis 

right rotary switch] of [C-axis feed direction select 

switches], the C-axis turns at the selected speed in 

the arrow head direction. 

When releasing the switch the C-axis stops. 

NOTE : Even if [C-axis feed direction select switch] 

is pressed with the mode set to the spindle 

turning mode, the spindle does not rotate. 
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7-4 Jog feed by C-axis fun ction (Cs-axis contro l )  

1 .  c-axis mode selectio n  

c =l]J  
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Press [C-axis/Spindle turning mode select switch). 

The indicating lamp of a switch lights. 

When the indicating lamp of the switch flickers, 

perform the reference position returning of the 

c-axis. 

2 .  Mode selection 

When pressing [Jog feed mode select switch] o f  [Mode 

select switches] .  

3 .  Feedrate selection 

100 

/'/j\:�- ' 50 / /✓--- .,\\ \ 150 . , in , 
' '\' \ I 1} I \__ __, , .  
\,) .........:.:-.:.:.. 

Select the jog feed with [Feed rate override select 

switch] . 

Maximum speed : 1260deg./min 

4. Front door c lose 

Tf-2600 (F.S. 0i-T/31I) 
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' 

Close the front door manually. 

When the front door is closed, [Front door close 

indicati ng lamp ]  lights. 

NOTE : If [Front door lock release switch] ( option) is 

provided, refer to item 4-3. 
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TT-2600 {F.S. 0i-T/31i) 
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5 .  Se lection of feed d i rection 

-c +C 

When pressing [C-axis left turn switch] or [C-axis 

right turn switch] of [C-axis feed direction select 

switches], the C-axis turns at the se lected speed in 

the arrow head direction. 

When releasing the switch the c-axis stops. 

NOTE : Even if [C-axis feed direction select switch] 

is pressed with the mode set to the spindle 

turning mode, the spindle does not rotate. 
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7-5 Handwheel feed by C-axis fu nction (Cs-axis control)  

Use this mode to  manual ly rotate the spindle correct ly by using C-axis 

function (option.) 

1 .  C-axis mode selection 

C =t]J 
Press [C-axis/Spindle turning mode se lect switch]. The 

indicating lamp of a switch lights. 

When the indicating lamp of the switch flickers, 

perform the reference position returning of the C-axis. 

2. Mode selection  

When pressing the [Handwheel feed select switch of 

c-axis). 

3.  Handwheel feed magn ification selection  

TT-2600 (F.S. 0i-T/31i) 
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-- ----
Indicating 
lamp 

Lamp OFF 
-· . 

Lamp ON 

La mp ON 

Select a movement per scale of [Handwheel (manual 

pulse generator) ]  with [Handwheel feed magnification 

switch] .  

Axis 

------�- ·-. ·-

(x10, x100) 
,_ ... 

(x10) 

(x100) 

- · -
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c-axis (deg.) 
·· - -- - - · ·- · - · ·-

Handlewheel feed 
A scale 

0.001 
- - -- - · 

0.01 
. - - - ·  

0.10 

-
-

. ·•-· · 

Handlewheel feed 
A angle 

0 . 10 

1.00 

10.00 
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4. Front door c lose 

D Close the front door manually . • 
'\ When the front door is closed, [Front door close 

indicating lamp] lights. 

NOTE : If [Front door lock release switch] (option) is 

provided, refer t o  item 4-3. 

5 .  Ha ndwheel (ma n ua l  pu lse generator) 

TT-2600 (F.S. Oi-T/31i) 
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When turning the [Handwheel (manual puls e  

generator)], the C-axis rotates travels to  the 

turned quantity of the handwheel at the selected 

magnificat ion. 

At this time, the feedrate is in proport ion to  the 

handwheel-turning speed. 

NOTE : Even if [Handle (Manual pulse generator)] is 

turned with the mode set to the spindle 

turning mode, the spindle does not rotate. 
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8 COO LANT SYSTEM 

A cAUTION 

When discharging the  coolant, close the  front door. 

1 .  Front door close 

Close the front door manually . 

.!J I n  case the loader is provided, press [Shutter close 

s witch] to close the shutter. 

' ' • □ 
When the front door is closed, [Front door close 

indicating lamp] lights. 

NOTE : If [Front door lock release s witch] (option) is 

provided, refer to item 4-3. 

2 .  Coo lant  ON 

3. Coolant OFF 

TT-2600 (F.S. Oi-T/311) 
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When pressing [Coolant 1 ON/OFF switch], the 

s witch lights and coolant discharges from the turret 

hold er. 

NOTE : The discharge position may vary according to 

the option specification . 

When pressing [Coolant 1 ON/OFF s witch] once 

more, the s witch lamp goes out and coo lant stops. 
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9 CHIP CONVEYOR (OPTION) 

A cAur10N 
* Do not touch the chip conveyor during transfer. 

There is a danger of pinching in the chip conveyor and being injured with 

chip. 

* W hen starting t he chip conveyor, close the front door. 

T T-2600 (F.S.  Oi-T/31i) 
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9-1  M a n u a l  operation mode 

The following procedure is recommended for operating the chip conveyor. 

1 .  Ch ip conveyor forward 

When pressing [Chip conveyor forward switch], the 

indicating lamp lig hts and t he conveyor is continuously 

operated forward. 

The chip in the machine is un loaded. 

2 .  Ch ip  conveyor stop switch 

oc7 
When pressing [Chip conveyor stop s witch], t he chip 

conveyor stops. 

3.  Ch i p  conveyor reverse switch 

TT-2600 (F.S. 0I-T/31i) 
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W hile pressing [Chip conveyor reverse s witch], the 

chip conveyor reversibly transfers. 

When releasing the s witch, the conveyor stops. 

If chip is caught in the conveyor, use this mode. 

The conveyor may not run depending on the type of 

the chip conveyor. 
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9-2 Automatic operation mode 

The following procedure is recommended for start and stop the chip 

conveyor during the automatic operation. 

1 .  Sta rt preparation of ch ip  conveyor 

When pressing [Chip conveyor automatic switch] 

before the automatic operation, the ind icating lamp 

lights. 

However, the conveyor does not start. 

2. Start of ch ip  conveyor 

' 
;: 

When pressing [Cycle start switch] , the chip conveyor 

starts simultaneously with the program controlled 

mode and it continuously transfers forward. 

3.  Stop of ch ip  conveyor 

' .. i � 

; 
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When pressing [Chip conveyor stop switch] , the chip 

conveyor stops. 

At this time, the indicating lamp goes off. 

When operating the conveyor again, press 

[Chip conveyor automatic switch] switch. 

When pressing [Feed hold switch] , the chip conveyor 

stops simultaneously with the program controlled 

mode. 
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1 0  AUTO MATIC REFERENCE POSITION RETU RN 

In order to realize interlocked operation of this machine and the loader, 

both the tool slide and loader are automatically returned to the reference 

position. 

For TT-2600, the tool slide must be moved as close to the 2nd reference 

position as the loader interlocking condition. 

This function is to automatically move the tool slide as close to the 2nd 

reference position by pressing the switch. 

In addition, the loader is returned to the reference position simultaneously 

with the automatic reference positon return of this machine. 

Tool slide 2nd reference position 

X-axis: Same as X-axis reference position 

Z-axis : Around - OT 

Loader reference position 

XG-axis : Same as XG-axis reference position 

YG-axis : Same as YG-axis reference position 

ZG-axis : Same as ZG-axis reference position 

1 .  Mode selection 

� � -, 
r-'"· -·-- .. 

(1) Press [Automatic reference position return 

switch]. 
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- - - _ .._j  This switch is  used to return the tool slide to  the 

2nd reference position. 
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2 .  Feedrate selection 

In case of tool slide, select the rapid traverse speed 

by operating [Rapid traverse speed override select 

switch] on the operation panel. 

The indicating lamp of selected switch lights. 

Each manual operation speed is as follows. 

·- ----....__ __ speed 
Axis ·· - - -, Fo 

X-axis 400 
- -

Z-axis 400 

25% 

1250 
. .  ·-· -

1250 

50% 

2500 
·--· 

2500 

(mm/min) 

100% 

5000 
--- ·-- · -

5000 

In case of loader, select the rapid traverse speed 

by operating [Rapid traverse speed override select 

switch] on the loader pendant. 

The indicating lamp of selected switch lights. 

Each manual operation speed is as follows. 

--- -- - 2peed 
Axis -- ------ ·-

XG-axis 
. . 

YG-axis 
--

ZG-axis 
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(mm/min) 

Fo 25% 50% 100% 

1000 2500 5000 10000 - . .  ----- - - -- -- - --- - ··· ---
1000 
.. -

1000 

2500 
- -

2500 

5000 10000 
- ---- - · ·- ·  

5000 10000 
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3 .  Operation 
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(1) When p ressing [Automatic reference position return switch], it is 

s witched to the manual reference position retu rn mode, the 

message [2004 STARTING AUTOMATIC REFERENCE RETURN. 

PRESS AUTOMATIC REFERENCE RETURN BUTTON AGAIN] (A, B, C 

type), [1103 STARTING AUTOMATIC REFERENCE RETURN. 

PRESS AUTOMATIC REFERENCE RETURN BUTTON AGAIN] (D type:  

R side), [1303 STARTING AUTOMATIC REFERENCE RETURN. 

PRESS AUTOMATIC REFERENCE RETURN BUTTON AGAIN] (D type:  

L side) is disp layed. 

(2) When pressing [Automatic reference position return s witch] with 

the  massage 2004 (A, B, C type) (1103 (D typ e :  R side), 

1303 (D type: L side)) displayed in the manual reference position 

return mode, the 2nd reference position return is started. 

(3) Z-axis is returned to the reference position. If X-axis is being 

returned to the reference position, this operation is not performed 

but the step (5) is performed. 

When the Z-axis of loader is returned to t he reference position, 

the Y-axis of loader fol lowed by the X-axis of loader is returned to 

the reference positon. 

(4) After Z-axis is returned to the reference position, X-axis is 

returned to the reference position. 
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(5) After X-axis is returned to the reference position, it is automatically 

switched to the manual rapid traverse mode, Z-axis is moved to 

the minus (-) direction. When the Z-axis machine coordinate value 

becomes on the minus side of the value set by CNC parameter 

124l#Z, Z-axis is stopped. 

* CNC parameter 1241#Z 

Default is -240.000 (Do not change this value 

unnecessarily. If inappropriate value is set, the loader 

could collide.) When the Z-axis machine coordinate is on 

the minus side of this value, it is considered that Z-axis 

is already returned to the 2nd reference position. 

Unit: mm 

(6) When the 2nd reference position return is completed, the X-axis 

reference position return completion lamp lights and the Z-axis 

reference position return completion lamp blinks. 

,-··' . �.__- " ' \ ❖) '
1 ,' ,;. _f 

X Z 

� " ,  
: Lights 

.' .,." : Blinks '1_ 

(7) When the loader Z-axis is not returned to the reference position, 

it is returned to the reference postion, and then, the loader Y-axis 

followed by the loader X-axis is returned to the reference position. 
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4. Operation stop 
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In the following conditions, the auto reference position return is not 

performed or is stopped. 

The loader side operation and conditions are further included for the 

loader auto reference position return. 

• Mode select switch or axis travel switch is pressed during operation. 

• Current value is the 2nd reference position. 

· Door is open. 

· During automatic operation 

· During feed hold 

· In interlocking mode 

· Loader is at the interference position. 

· During NC reset 

In case that Message 2004 (A, B, C type) (1103 (D type: R side), 

1303 (D type: L side)) is displayed, pressing [Automatic reference 

position return switch] again after stopping the operation will restart 

the operation. To erase the Message 2004 (A, B, C type) (1103 (D 

type: R side), 1303 (D type: L side))after stopping the operation, 

press [Alarm reset switch]. 
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C.  CHUCKING 

This chapter explains a bout the set-up to chuck the workpiece. 

The chucking work is a very i mportant on lathe operation . 

The chuck features t he safety and correct chucking by  integrated functions. 

Since there is a danger of causing t he trouble if t he part of function fails. 

Correctly understand t he chuck mechanism before proceeding t he work. 

TT-2600 (F.S. 0i-T/311) 
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1 PRECAUTIONS FOR CHUCKING 

Completely understand precautions and observe them strictly. 

If not strictly observed, there is a danger of injury due to scattered workpiece 

during the spindle rotation because of damage for the chuck or rotary cylinder. 

A wARNING 

* Set the cylinder pressure for chuck to the low thrust range after 

comparing the allowable thrust of the chuck with the allowable thrust of 

the cylinder. 

If this warning is not observed, it will cause accident resulting in injury 

or death, or machine damage because a chuck and cylinder may 

damage, and a workpiece or any jaw scatters. 

* Determine the cylinder pressure for chuck after carefully considering the 

workpiece shape, size, spindle speed, cutting force, etc., because the 

cutting force may exceed the chucking force when the deformed 

workpiece, protruded pouring gate and workpiece with burr are machine. 

If a workpiece is machined with a gripping force reduced, it will cause 

accident resulting in injury or death or machine damage because a 

workpiece scatters. 

* If the distance from the chuck end face to the chucking point of the jaw 

is longer than the standard soft jaw height, there is the danger of 

damaging jaws or bolts due to the remarkable force involved. 

If any bolt will damage during chuck rotation, it will cause accident 

resulting in injury or death, or machine damage because a workpiece or 

any jaw scatters. 
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A wARN ING 

* Carefully consider the setting of the cylinder pressure for chuck because 

acting centrifugal force according to  the increase of the spindle speed 

reduces the chucking force. 

If a workpiece is machined with a gripping force red uced, it will cause 

accident resulting in injury or death or machine da mage because a 

workpiece scatters. 

* Determine a lower allowable rotating speed in comparison with allowable 

rotating speeds of the chuck and the cylinder, and a lso, determine it in 

consideration of jaw and workpiece form . 

If the rotating speed exceeds the a llowable range, it will cause accident 

resulting in injury or death or machine damage because the workpiece 

scatters while the spindle is rotating . 

* When machining the bar, don't extrude the bar through the spindle back 

hole. 

In an unavoidable case, support it with the steady rest or the bar feeder. 

* When machining the bar with it far extruded from the chuck front, support 

it with the tailstock spindle of the steady rest because there is danger in 

re moving the due to bar bending . 

If the free edge of a workpiece is not supported, it wil l cause accident 

resu lting in injury or death or machine da mage because the workpiece is 

bent or swung. 

* Do not perform the operation of chuck CLAMP/UNCLAMP during spindle 

rotation . 

Be sure to  stop the spindle before mounting the workpiece. 

It will cause accident resulting in injury or death or machine damage 

because the workpiece scatters and fal ldown. 
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A cAur10N 

* When chucking the workp iece, take care s o  that hands are not pinched 

in the chuck. 

* Do not use the jaw, which is weightier than the standard soft jaw 

because the chucking force is reduced by the excess centrifugal force. 

* Occasionally reform the chucking face of the soft jaw because the 

chucking force of the wor kpiece is reduced by the wear of the chucking 

force on the soft jaw. 

* Daily lubricate the chuck. If lubrication insufficiently, wearing proceeds 

and the chucking force is reduced. 

* Do not strike the chuck or workpiece with a hammer, etc. 

The service life of the chuck is shortened and problems will arise. 

NOTE : (1) Carefully clean the mounting face of the soft jaw before mounting it 

so as not to cause a machining accuracy failure. 
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(2) Make the forming plug with the material equivalent to the workpiece. 
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2 SETTI N G  OF CH UCKING FORCE 

The chucking force is adjusted b y  a chuck pressure. 

Since t he chucking force is reduced in accordance with t he acceleration of the 

spindle speed, sufficiently consider its chucking force . 

REF. : [MACHINE INSTRUCTION MANUAL Chapter D, 7 CHUCK SYSTEM] 

1 .  Pressure adjustment of chuck 

Locknut 

, r7-, --- ·1 .- r � 
I- � • '� ;...f · � ... .:_ ; 
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Remove t he cover if the cover is set t o  t he reducing 

va lve handwheel. 

Loosen the lock nut of [Pressure reducing valve] 

counterclockwise and turn t he handle to adjust t he 

pressure, watching the pressure gauge. 

Clockwise : Pressure increase 

Counterclockwise :  Pressure decrease 

Set : 0.8 to  2.5 MPa 

Understand t he chuck system before setting the 

adequately pressure for t he chuck. 

L-side . 

C 6 

R-side 

Pressure gauge for chuck cylinder / . . 
L-

., [.:'\_/ -,. , .. Ha�dw,Dee! fo_r chuck_ 
{€>.; I ,,-/ _Handwheel cover 

u
r
·�/ 

I ' - I 
r;? I ' · I 

i �1 

I i ....1.....,..,,..,,_1 _ 
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2.  Operation check of chuck jaws 

< 1-ru n switch > 

Repeat the clamp/unclamp o perations of chuck 

jaws several times by stepping on the foot switch 

to check chuck jaws are correctly operated. 

< 2-run switch > 

Alternately step the left foot switch (clamp) and 

the right foot switch (unclamp) to check the 

clamp/unclamp operations of chuck jaws. 

3.  Lock of reduc ing valve 
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F ix the lock nut of the [Reducing valve] by turning to 

clockwise. 

Mount the cover when the cover is provided to the 

reducing valve handle. 

C 7 OPERATION 

C. CHUCKING 



3 S ELECTION OF CLAM P METHOD 

The following explains about steps selecting the clamp method of outer diameter 

or inner diameter of workpiece. 

A cAUTION 

Chucking method cannot b e  changed during spindle rotation . 

1 .  MDI mode selection 

2. LCD disp lay 
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When pressing [MDI mode select switch] of [Mode 

select s witches]. 

This s witch is selected when writing a simple 

program on LCD with MDI panel and automatically 

operating the machine. 

This s witch is used when a test operation is 

performed. 

After executing the program, it is erased. 

Press [PROG) key of the function keys and then, 

press [MDI] of the soft key. 
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3.  MDI program 

AwARN ING 

Program the operation with [Address/Numeric keys]. 

Press the function key [EOBJ at each block end. 

Semicolon (;) is attached to the block end .  

The clamp m ethod is selected b y  assigning 

M-function during the program. 

Outer dia. face clamp method : M88; 

Inner dia . face clamp method: M89;  

After progra m ming, press [INSERT] key to store the 

clamp method. 

It is warning is not observed, in the memory operation, never operate the 

program with M88 and M89 stored together it will cause accident resulting 

in injury or death or machine damage because the wor kpiece scatters 

when the chuck jaws loosen. 

4.  Execution of prog ram 
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When pressing [Cycle start switch], the indicating 

lamp lights and the program is execut ed. 

In automatic operation mode (memory operation, 

MDI operation), this press switch is for starting the 

automatic operation. 

When pressing this switch, the indicating lamp lights . 

With the switch pressed, the program can execute the 

automatic operation. 
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5.  Reset 

- - '" 

□ 
� 

/ ;..
-

_ � 

When pressing [RESET] key, [Cycle start switch] 

goes out. 

6 .  C lamp/u nc lamp check of chuck jaws 
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Step [Chuck jaw clamp/uncla mp foot switch] to 

check the outer dia. face clamp/inner dia. face clamp 

of chuck jaws. 

< Outer dia. face clamp method > 

Jaws travel inside and [Chuck clamp indicating 

lamp] lights .  

When jaws travel outside, the lamp goes off. 

< Inner dia. face clamp method > 

Jaws travel outside and [Chuck clamp indicating 

lamp] lights .  

When jaws t ravel inside, the lamp goes off. 
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4 FORMING OF CHUCK JAWS 

4-1 Outer d ia . face c lamp 

1 .  Form ing  p l ug  

Prepare the forming plug. 

Finish the plug at 6. 3 S  or less of surface roughness. 

I� 

2 .  Selection  of i n n er d iameter c lampin g  system of 
workpiece (M89) 

First, machine the part clamping the plug for forming. 

Since it is machined with the chuck jaws undamped, 

select the inner diameter clamping system. 

Refer to the clamping system described on a previous 

item. 

3 .  Spind le  turn i ng mode selection  ( option)  

TT-2600 (F.S. 0I-T/31I) 
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C - -� 
,, = .- c :=]l  

C --

< Multi-spindle control> 

Press [C-axis/Spindle turning mode select switch] 

and put out the indicating lamp. 
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4. Ha ndwheel feed mode selection 

@ , @ 
X Z 

When pressing [Handwheel feed select switch of each 

axes] of [Mode select switches] . 

5.  Indexing of boring tool 
,,--, ,,-� --------::, 

�
-

. I �-, ,�-, 

Press [Tu rret indexing switch] to index the boring 

tool or mount the boring tool to the turret. 

6.  Unc lamp of chuck jaws 

Step (Chuck jaw clamp/unclamp foot switch] to 

unclamp chuck jaws. 

7. Front door c lose 
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Close the front door. 
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8.  Movement selection 

@ @ 
X I O X 100 

- · · ··· · · · • ··-, 

9 .  Sp ind le  sta rt 

� o 0 
• \, .,, 1� ·' l _ _,1,t , t_.1 

Select a move ment amount with [Handwheel feed 

magnification switch) .  

Select a spindle speed on the m achine operation 

panel screen . 

Press [Spind le forward switch] to rotate the spind le. 

1 0 .  Form ing  of p lug d ia .  

The handwheel feeds the tool slide to form the jaw. 

Set dia. D m m  dimension to grip around the middle 

of the maximum jaw stroke. 

Plug dia. : dia. d 

dia. D = dia. d + (Max. jaw stroke) / 2 

1 1 .  Spi nd le  stop 

r -=-----�� .r;'..-·---. r ,---=-:--.-:;--r 

1 � ·: o · o i 

Press [Spindle stop switch] to stop the spind le. 

1 2 .  Front  door open 
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Open the front door. 
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1 3 .  Selection of outer d iameter c lamping system of 
workpiece (M88) 

14. P lug  c lamp 

Next, machine the part clamping the workpiece for 

forming. Since it is machined with the chuck jaws 

undamped, select the outer d iameter clamping 

system. 

Refer to the clamping system described on a previous 

item. 

Push the plug to the front face of chuck and step 

[Chuck jaw clamp/unclamp foot switch] to clamp the 

plug so that it will not be inclined in the chuck jaws. 

1 5 .  Front door close 

1 6 .  Jaw forming  
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fl u-- , 

Close the front door. 

Form the jaw, operating spindle rotation and 

[Handwheel (manual pulse generator)] feed. 

At this time, machine the jaw at the workpiece 

chucking dia. and 6.3 S  or less of surface roughness. 
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17 .  Sp ind le  stop 

Press [Spindle stop switch] to stop the spindle. 

18 .  Front door open 

Open the front door. 

19 .  Removing of p l ug  

Step [Chuck jaw clamp/unclamp foot switch) to  

unclamp the chuck and remove the plug. 

20. Workpiece c lamp 
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Step [Chuck jaw clamp/unclamp foot s witch] t o  

clamp the workpiece in the chuck. 

At this t ime, repeat unclamp/clamp operation 

and check the jaw stroke and workpiece chucking 

condition. 
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2 1 .  Workpiece ru nout check 

- r-, -----:-, ,. ..... .  __ �, r·, 

:on 0 
'--- -====,'.,....,,=• ==· '-- -� ,_ 
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Mount the dial gauge to the turret and touch dial 

gauges to the workpiece outer diameter and the end 

face. 

Select a spindle speed (low s peed) on the machine 

operation panel screen. 

Rotating the spindle at a slow speed, check the run 

out of a workpiece. 
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4-2 Inner  d ia . face cla m p  

1 .  Forming ring 

\,,: ' ' ' 

Prepare the forming ring . 

Finis h the ring at 6.3S or less of s urface roughness. 

2 .  Selectio n  of inner  d ia meter clamp ing  system of 
workpiece (M88) 

First, machine the part clamping the ring for forming. 

Since it is machined with the chuck jaws undamped, 

select the outer diameter clamping system. 

Refer to the clamping system described on a previous 

item. 

3 .  Sp ind le  turn ing mode selection (option) 

')'" --· ·· 
, C =l]) 

< Multi-spindle control> 

Press [C-axis/Spindle t urning mode se lect switch] 

and put out the indicating lamp. 

4 .  Handwheel feed mode selectio n  

TT-2600 (F.S. 0i-T/31i) 
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X z 

When pressing [Handwheel feed select switch of each 

axes] of [Mode select s witch]. 
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5 .  I ndexi n g  of outl i ne  cutti n g  tool 

Press [Turret i ndexing switch] to index the outlin e 

cutting tool or mount the outlin e cutting tool to the 

turret. 

6. Unc lamp of chuck jaws 

Step [Chuck jaw cla mp/unclamp foot switch] to 

close (inside) chuck jaws. 

7. Front door close 

Close the front door. 

8. Movement se lectio n  

. @ @ 
>< 10  >< 100 

Select a movement a mount with [Handwheel feed 

magnification switch]. 
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9 .  Sp ind le  sta rt 

0 
. _, . � - -- ,_, . ·- - ,__ . ·-- - . ·-

Select a spind le speed on the machine operation 

panel screen . 

Press [Spindle forward switch]  to  rotate the spindle. 

1 0 .  Forming  of ring  d ia .  

The handwheel feeds the tool s lide t o  form the jaw. 

Set dia. D m m  dimension t o  grip around the  middle 

of the maximu m jaw stroke. 

Plug dia . :  dia. d 

dia. D = d ia .  d - (Max. jaw stroke) / 2 

1 1 .  Sp ind le stop 

r ,r,!- -- ,- ,r, 
I � !i • I O i I � ' ' i ·i \...,, ·'=---=--=J"-,�-=---c.l.1.._, __ =)\_ 

Press [Spindle stop switch] to  stop the spindle. 

12 .  Front door open 
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Open the front door. 
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1 3 .  Selection of inner  d iameter cla m p ing  syste m of 
workpiece (M89) 

14 .  Ri ng c lamp 

u: 

Next, machine the part cla mping the workpiece for 

forming. Since it is machined with the chuck jaws 

u nda mped, se lect the inner diameter cla mping 

system. 

Refer to the cla mping syste m described on a previous 

item. 

Push the ring to the front face of chuck and step 

[Chuck jaw clamp/unclamp foot switch] to cla mp the 

ring so that it will not be inclined in the chuck jaws. 

15 .  Front door close 

16 .  Jaw form ing 

TT-2600 (F.S. 0I-T/31i) 

XZ04030-101 

Close the front door. 

Form the jaw, operating spindle rotation and 

[Handwheel (manual pulse generator)] feed . 

At this time, machine the jaw at the workpiece 

chucking dia. and 6.3S or less of surface roughness. 
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17 .  Sp ind le  stop 

·- · ,. - - --· ·-- - -· �= � 

Press [Spindle stop switch] to stop the spindle. 

1 8 .  Front door open 

Open the front door. 

1 9 .  Removing  of ri ng  

Step [Chuck jaw clamp/unclamp foot switch] to 

unclamp the chuck and remove the ring. 

20.  Workpiece c lamp 
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Step [Chuck jaw clamp/unclamp foot switch] to 

clamp the workpiece in the chuck. 

At this time, repeat unclamp/clamp operation 

and check the jaw stroke and workpiece chucking 

condition. 
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21 . Workpiece ru nout check 

,.-,, ·. . ,- , ___ . ,.- - --. ,.-, 
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Mount the dial gauge to the turret and touch dial 

gauges to the workpiece inner diameter and the end 

face. 

Select a spindle speed (low speed) on the machine 

operation panel screen. 

Rotating the spindle at a slow speed, check the run 

out of a workpiece. 
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D.  AUTOMATIC OPERATIO N  

This chapter explains about the automatic operation after the daily inspection, 

programming, chucking, tooling, etc., has already been prepared. 

In the automatic operation, the machine is not correctly operated unless all conditions 

such as the programming, chucking and tooling are satisfied. 

Carefully perform individual works so as not to cause miss-operation. 

AwARN ING 

* Carefully check conditions such as the programming, chucking, tooling 

equipment before operation. 

There is a danger of injury by one miss-operation. 

* Close the front door before operation. 

If this warning item is not observed, it will cause accident resulting in 

injury or death because the workpiece or any chip scatters. 

Moreover, coolant splashes and floor gets wet, thus resulting in 

dangerous status. 

* Confirm check the position of [Emergency stop switch] so that the 

switch can be pressed rapidly even if any unusual situation occurs. 

If the switch is not pressed rapidly, damage is increased at the worst. 

A cAur10N 

Perform [DAILY CHECK] before automatic operation. 

TT-2600 (F.S. 01-T/311) 

XZ04030-101 
D 1 OPERATION 

D. AUTOMATIC OPERATION 



CONTENTS 

1 PROGRAM EDIT ... . . . . . . . . . . . . . . . . . . . . . . .. ...... .. . . . . . . ............. . . . . . . . . . . . . . ........ ... . . . . . . . .. . . . . . . .  03 

2 CHECK BEFORE AUTOMATIC OPERATION .... .... .. . . .. . . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . ..... .. . . . . .  04 

3 TEST OPERATION OF PROGRAM . . . . . . . ........... . . . . . . . . . . . . . . ............ . . . . . . . . . . . . . . . . . . . . . .... . . .  06 

3-1 Method by program check switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  07 

3-2 Method by single block switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O10 

4 MEMORY OPERATION ... . . . . . . . . . . . . . . . ............ . . . . . . . . . . . . . .......... . . . . . . . . . . .... . . .. . ... . . . . . . . .... O11 

5 MDI OPERATION . . . . . . . . . . . . .. . . . . ....... . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . .  014 

6 SWITCHES U SED DURING AUTOMATIC OPERATION .... . . . . . . . . . . . . ................ . . . . . . . . . . . .  016 

7 MANUAL OPERATION INTERRUPTION DURING AUTOMATIC OPERATION . . . . . . . . ......... 024 

TT-2600 {F.S. 0I-T/311) 

XZ04030-101 

D 2 OPERATION 

D. AUTOMATIC OPERATION 



1 PROGRAM EDIT 

For the progra m edit, refer to [PROGRAM MING MANUAL] and the Instruction 

Manual of NC manufacturer. 

1 .  Edit switch va l id  (memory edit possib le)  

When setting [Ed it switch] t o  right point, the 

progra m can be edited. 

2 .  Edit mode selection 

:_L___ 

3.  Prog ra m edit 

When pressing [Ed it mode select switch] of [Mode 

select switches]. 

This switch is selected when writing a new program 

into the me mory and ed iting the progra m stored in 

the memory of NC unit. 

The progra m can be edited with MDI panel. 

4. Edit protect switch inva l id  
(memory ed it  i mpossi b le) 
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When setting [Edit switch] to left point, the progra m 

cannot be edited. 

A manager shall save the key, to protect the 

progra m, pull out the key to save it. 
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2 CH ECK BEFORE AUTOMATIC OPERATION 

Check the fo llowing items before starting the automatic operation. 

1 .  Check of i nterlock 

(1) Front door 

(2) Enclosure door 

2 .  Check of tools 

(1) Tool tip 

(2) Tool  shank 

(3) Tool holder 

( 4) Chuck jaw 

(5) Workpiece 

3.  Pressu re check 

(1) Chuck pressure 

(2) c-axis brake pressure (option) 

4. Speed check 
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(1) Rapid traverse speed override select s witch 

(2) Feedrate override select s witch 

(3) Spindle speed ove rride select switch 

( 4) Spindle speed override se lect (machine operation panel screen) 

(5) Rotary tool speed override select s witch (option) 

(6) Rotary tool speed override select (machine operation panel 

screen) (option) 
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5 .  Function  switch check 

(1) Single block mode select switch 

(2) Optional block skip mode select switch 

(3) Optional program stop mode select switch 

(4) Program check mode select switch 

(5) Chip conveyor automatic switch 

6.  I nd icati ng  lamp check 

(1) Front door close indicating lamp 

(2) Chuck clamp indicating lamp 

(3) Reference position indicating lamp 

7 .  Offset data check 

(1) Tool shape compensation 

(2) Tool wears compensation 

(3) Workpiece coordinate system shift 

8.  Program 
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(1) Program No. 
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3 TEST OPERATION OF PROGRAM 

When the p rogra m of the memory operation is completely prepared, perform the 

test operation with air cut (no workpiece operation) to check the program. 

There are the following methods for testing the progra m by conditions of tool 

slide travel, indexing and spindle (rotary tool) stop or actuation. 
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3-1  Method by program check switch 

* Tool slide travel : Actuat io n  

* Tool s lide indexing : Actuation 

* Spind le revolution :  Stop (For rigid tap, the spindle is rotated.) 

* Rotary tool (option) : Stop (For r igid tap, the rotary tool is rotated.) 

* Spindle revolution by C-axis fu nction (option) : Actuation 

1 .  Cla mp of chuck j aw 
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Step [Chuck jaw cla mp/unclamp foot switch] to 

cla mp the chuck jaws. 

[Chuck clamp indicating lamp] lights. 

At this time, don't cla mp the workpiece. 

NOTE : When t he proximity switch checks the 

workpiece clamp, [Chuck cla mp indicating 

lamp] does not light . 

In this case, move the proximity switch so 

that it  can check at chuck cla mped end.  
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2 .  Program check switch ON 

In the automatic operation mode, press [Program 

check mode select switch] befo re starting. 

At this time, this indicating lamp lights. 

This switch is used for checking the program under 

the automatic operation mode. 

However, whe n the wo rkpiece is actually machined, 

this switch cannot be used. 

With the indicating lamp lights by pressing [Program 

check mode se lect switch] ,  the tool slide axis travel 

and i ndex a re executed with the spindle stopped. 

At this t ime, the feed rate is applied at the speed 

se lected with [Feed rate override select switch] .  

When the i ndicating lamp goes off, the unit is 

ope rated at the p rogram com mand value. 

Even if this switch is pressed during the automatic 

operatio n, the p rogram does not actuate. 

3.  Front door close 
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.!J Close the front door. 

' , • □ 

When the front door is closed, [Front door close 

indicating lamp] lights . 
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