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PRECISION TSUGAMI
Simultaneous operation of main spindle side and back spindle side

Si205SA-II

Standard specification

Number of OD tools 9
Number of cross live tools 4to7
i 5to07
Number of front tools Fixed
Live Oto8
Fixed 9
Number of back tools e
Live Oto 10
Tool storage capacity (Standard/Max.) 27/41

Si206A-II

Back tool post with Y-axis specification

Number of OD tools

A wide range of options enables ideal

Number of cross live tools
Fixed

tooling for diverse workpieces et imim| T

Number of back tools
Live Oto 14

Tool storage capacity (Standard/Max.)

*The picture includes options.




Modular tool

Various arrangements of live tools, drill holders, and turning tools enable optimum tool allocation.

ing

(Standard): 4 tools

Live tool of front tool post

(Max speed: 10,000 min')

(Rated speed: 6,800 min)*?
‘ER11 x 3
‘ER16 x 1
T = e Angular spindle
3 5 I ‘ I | (Option)
Turning tool (Standard) = e J i Rear drive
‘J12mmx 6 —— 3 ___| (Option): 3 tools™
= (Max speed: 8,000 min')*! | Double face
; e (Rated speed: 5,300 min'')* spindle
| - (Option)
== ale U
LJ ale ele
o @ | 5 Tool spindle
[l 3 (Option)
- Multiplied tool spindle
- 5 o Front drill holder (Standard) | (Option)
| «@25 mm x 5 holes : (Max. speed: 20,000 min™')*!
‘ Turning tool (Standard) (Rated speed: 16,000 min')2
: =N ‘J12mmx 3 -
| =% Thread whirling head *?
O (Option)
'
=
: ‘ (Max. speed: 4,000 min™')
E Cla)s
- o)
: s B | &2 Hobbing head *
@ e (Option)
(Max. hob speed: 4,000 min")
Back tool post Deep hole tool po

Back drive: 4

tools

Back drill holder
(Standard)
25 mm x 4 holes

Back drive (Option): 4 tools
(Max. speed: 8,000 min)*!
(Rated speed: 5,300 min)*2

2 @

Back tool spindle  Multiplied tool

spindle  Fixed-tool adapter

(Option) (Option) (Option)
(Max. speed: 20,000 min')*!
(Rated speed: 16,000 min)*2

Deep hole drill holder (Option)
25 mm x 2 holes

Live tool beside the back spindle

‘ER16 x 2

*1 The rotation speed may be limited by the installed options.
*2 When the rotation of the spindle exceeds the rated speed, keep the exceeding speed range within 30% of one cycle of the machining process.
*3 The middle position is not available for any live tools.

*4 Any other live tools cannot be mounted.

Upper Middle Lower

O] 0O |0
O] 0O |0

O 10 0|0O

_O_

O Available
— ! Not available
* List of mountable positions

(Option): 2 tools
(Max. speed: 8,000 min') —
(Rated speed: 6,000 min')*2

Si205A-I Si206A-I
Front tool post Live tool of front tool post: 4 tools O O
Rear tool post Rear drive: 3 tools Option Option
Back drill holder O —
Back drive: 4 tools Option —
Sl Back drive: 8 tools — O
Additional holder for back tool post * — Option
Deep hole drill holder Option Option
2E IR s Live tool beside the back spindle: 2 tools Option Option
O Standard — : Not available

* When mounting additional holder for back tool post, deep hole drill holder cannot be used.

Live tool of front tool post
(Standard): 4 tools

(Max. speed: 10,000 min')
(Rated speed: 6,800 min')*2
‘ER11 x3

‘ER16 x 1

Upper Middle Lower

5 - =1 6
Turning tool (Standard) |- e \ . _ ’ Angular spindle Q —_ | =
J12mmx 6 :‘ y e ‘ Rear drive (Option)
i - i | (Option): 3 tools
ﬁ? o— : (Max speed: 8,000 min)*! Double face
1 | . Rated speed: 5,300 min')*2 — f
| e e Res 0ol bo ( P i) spindle O O O
: > (Option)
D DOI PO G
| &5 Tool spindle
4 & oo 0|00
Front drill holder (Standard) o !
o ©° . Multiplied tool spindle
| 925 mm x 5 holes -
Turning tool (Standard) — g (Option) . Q O O
5 o658 | 12 mm x 3 ; (Max. speed: 20,000 min")
| (Rated speed: 16,000 min')2
—C) i =\ Thread whirling head *2
= 0% ‘ — (Option) Ol—1-
(O A F
() o] (Max. speed: 4,000 min‘')
. . &> Hobbing head * — —
o % (Option) O
(Max. hob speed: 4,000 min‘')
< O : Available
2> —: Not available
2 * List of mountable positions
pJeep hole 100l po

Back tool post Deep hole drill holder (Option)

25 mm x 2 holes

Back drive (Standard): 8 tools s Live tool beside the back spindle
(Max. speed: 8,000 min')*! §L s - (Option): 2 tools
(Rated speed: 5,300 min')*2 g (Max. speed: 8,000 min')
. i (Rated speed: 6,000 min')*2
‘ER16 x 2

— 9

4 » W

Additional holder for back  Additional holder Back tool Back cross Multiplied tool spindle Fixed-tool
tool post is mounted. for back tool post spindle spindle *5 (Option) adapter
(Option) (Option) (Option) (Max. speed: 20,000 min)*'  (Option)

(Rated speed: 16,000 min')*2

Si206A-II

*1 The rotation speed may be limited by the installed options.

*2 When the rotation of the spindle exceeds the rated speed, keep the exceeding speed range within 30% of one cycle of the machining process.

*3 The middle position is not available for any live tools.
*4 Any other live tools cannot be mounted.
*5 Back cross spindle can be mounted on the upper position only.
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Modular tooling and various options support

flexible variable-mix, variable-volume
production of complicated workpieces.

Rear tool post drive and deep hole drill
holder are available. (Option)

Bl Deep hole drill holder (Option)

Drill holder hole dia. | 25 mm x 2 holes
Max. machinable length 100 mm

Deep hole drill holder Rear drive: 3 tools

Tool post for the variable-mix, variable-volume  2re
production of complicated workpieces

HMRear drive (Option): 3 tools
-Modular type live tools can be installed in 3 positions.

Modular type live tools (Option)

) Double face
Tool spindle spindle B
Double face spindle

Angular spindle Tool spindle
Thread whirling head Rear drive: 3 tools

HMBack drive: 8 tools (Si206A-II)

‘Enables the simultaneous operation of back spindle side
complex machining with main spindle side machining.
‘Meets the needs of back spindle side complex machining.
Maximum 8 modular type live tools can be installed.

Back cross spindle

Fixed-tool
adapter

Modular type live tools (Option)

Back tool spindle Back tool spindle
Back cross spindle

Multiplied tool spindle

Fixed-tool adapter

Back drive: 8 tools

Direct-drive rotary guide bushing provides high-speed and
accurate machining. (Option)

Bl Max. speed: 10,000 min' (Rated speed: 8,000 min')

Hl Max. machining length: 210mm
Direct-drive rotary guide bushing with built-in motor has no belts or other devices which
cause vibration during high speed machining. Stable geometrical accuracy, dimensional
accuracy, and surface roughness are ensured.

Guide-bushing type or guide-bushless type is selectable.
(Option)

BGuide bushing and guide-bushless are switchable by user. Optimal machining is
possible according to product accuracy or length.

B The guide-bushless does not require ground bars, and enables high precision
machining from cold-drawn bars.

Guide-bushing Guide-bushless

—

Remnant length: 210mm + amm
(Direct-drive guide bushing)

—

Remnant length: 30mm + amm

Creates programs easily and quickly
for complicated workpieces.

Minimized tool change time with the optimized tool path by
PC-based automatic programming software.

The program created by the automatic programming software allows an optimum matching
of all paths and shortens the cycle time.

The 3D simulation enables the user to check the operations of main/back spindles from
any angle.

With TSUGAMI's know-how (machining process and cutting conditions), high quality and
standardized programs can be created.

Tool data Geometrical data Automatic execution from program creation to simulation

Input the tool data and
the geometrical data.
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Angular spindle

Used for inclined drilling.

Additional holder for back tool post
®»25 mm x 4 holes can be added
for multi-process machining on
the back spindle side.
*When mounting additional
holder for back tool post, deep
hole drill holder cannot be used.
(Not available for Si205A-I1.)

Direct-drive guide bushing
Used for long workpiece machining.
Stable geometrical accuracy,
dimensional accuracy, and

surface roughness are ensured

by the quiet operation even at
high speeds.

Back cross spindle
Used for cross drilling of back
side.

(Not available for Si205A-I1.)

Work conveyor

After receiving the discharged
workpiece from the back spindle
with the work catcher, the work
conveyor carries the workpiece to
the outside of machine right side.

Chip conveyor

Carries the chips to the outside of
machine right side.

Handles curled and long chips with
the hinge type conveyor.

Thread whirling head
Used for machining of bone
screws and long screws.

Work catcher

The workpiece is discharged from
back spindle into the chute of the
catcher, and carried out to the
work conveyor.

Wavy nozzle

The discharge angle can be
adjusted to any position.

Chips are guided in one direction
and it contributes to preventing the
jam of chips.

Swivel angle and moving speed
can be adjusted.

Machine specifications

Item
Bar stock chucking dia.
Max. back spindle chucking dia.

Max. machining length

Max. main spindle drilling dia.
Max. main spindle tapping dia.
Max. back spindle drilling dia.
Max. back spindle tapping dia.
Max. deep hole drilling dia.*!
Max. live tool drilling dia.

Max. live tool tapping dia.

Machining range,
Machining capacity

Max. live tool slotting cutter dia.

Main spindle speed
Back spindle speed

Si205A-1 Si206A-1I
®»3 mm to 20 mm
20 mm
210 mm (Direct-drive rotary guide bushing*')
250 mm (Stationary guide bushing*')
80 mm (Carrier type rotary guide bushing*')
45 mm (Guide-bushless*')
$12 mm
M10
®12 mm
M10
»8 mm
®»8 mm (Front tool post / Rear tool post*' / Back tool post*2)
M6 (Front tool post / Rear tool post*' / Back tool post*2)
®»30 mm (Front tool post: TO4)
Max. 10,000 min"' (Rated speed: 8,000min')*3
Max. 10,000 min' (Rated speed: 8,000min-')*3*4
Direct-drive *': Max. 10,000 min"' (Rated speed: 8,000 min'") *3

% Rotary guide bushing speed Carrier type *': Max. 8,000 min' (Rated speed: 6,000 min') *3
é Live tool speed *5 Max. 10,000 min' (Rated speed: 6,800 min-)*3 (Front tool post)
Max. 8,000 min"' (Rated speed: 5,300 min')*3 (Rear tool post*' / Back tool post*?)
Tool storage capacity 27 31
Tool size [J12 mm
Rapid traverse rate 35 m/min (Z1, X2, Z2) 24 m/min (X1, Y1, Y2)(Y2 axis is only for Si206A-1.)
Main spindle 2.2/3.7 KW
Back spindle 2.2/3.7 kW
g Linear axes 0.5 kW(X1,Y2) 0.75kW(Y1, Z1, X2, Z2) (Y2 axis is only for Si206A-1I.)
g Live tool 1.0 KW (Front tool post / Rear tool post*' / Back tool post *2)
Coolant pump 0.4 kW
Lubricating oil pump 3w
Weight 3,750 kg
_g‘i” Power source requirement 12.1 kVA
a _OCJ Compressed air requirement 0.4 MPa or more
% O Air discharge rate 250 NL/min
E E Coolant tank capacity 180 L
Width x Depth x Height 2,325 mm x 1,270 mm x 1,970 mm
*1 Option

*2 Option only for Si205A-I1.

*3 When the rotation of the spindle exceeds the rated speed, keep the exceeding speed range within 30% of one cycle of the machining process.
*4 When the live tool beside the back spindle (option) is used, the maximum back spindle speed is restricted to 8,000 min-'.

*5 The rotation speed may be limited depending on mounting options.

*6 Listed specifications may change depending on the mounted options.

NC specifications

Item
Controlled axes
Least input increment
Max. programmable value
Interpolation method
Feedrate
Feedrate override
Dwell

Absolute/incremental command

Number of tool offset

LCD/MDI

Display language

Part program storage size
Number of registerable programs
Miscellaneous functions

Spindle functions

Tool functions

Si205A-1I Si206A-1I
X1,2Z1,Y1,X2,22,C1, C2 ‘ X1,2Z21,Y1, X2, 22, Y2, C1, C2
0.001 mm (X1/X2-axis in diameter) / 0.001 deg
+8 digits
Linear, Circular
1 to 6,000 mm/min
0 to 150% in 10% increments
G04 0 to 99999.999
X, Z,Y, C: Absolute
U, W, V, H: Incremental
Main: 64 Back: 64
10.4” color LCD
English
2 Mbyte (sum of main and back)
1,000 (sum of main and back)
Main: M5-digit Back: M3-digit
S5-digit
T4-digit
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Machine standard accessories

Item Tooling zone

Spindle cooling unit
Standard tools

Transit clamps
Automatic power shut off

Live tool of front tool post: 4 tools
Back drive: 8 tools (Si206A-I)
Front drill holder

Back drill holder (Si205A-1I)

Si205A-I

Direct-drive rotary GB (Option)

C-axis control for main/back spindles Main/back spindle air purge
Automatic programming software Live tool air purge 210 — 164 | 70,.50
. . . (Max. machining -
Tool height compensation Shut-off valve for air purge length) 14 ﬂ—
Tool counter Main spindle brake g | C
Periodic maintenance screen Automatic cut-off function / Automatic facing function g MET TH I
Main/back spindle adapter Internal light (Tooling zone / Headstock area) ‘ L- 2 15 E
Door interlock (Tooling zone / Headstock area) Thermal displacement compensation Reference tool pos. 13I h 350 (2323 gtroke'z)_ cl
Coolant level switch Retractable coolant nozzle 5(TO1 to TO3) 42 % 18 X]]Ef:' K 20
15(T04) HE= 5 (St. for wrk discharge) 9 105 G4l B
. Carrier type rotary GB (Option) HE=Y = 10 FSS 252
NC standard accessories ol S OO
% J0= [ 101 {{i= o
< = Thall ™ —
Item Item T e ol 2 g
Chasing function Canned drilling cycle o g (85) M = ncal s | 5925 8 @
: : o o . . (Max. machining length) TO4 =A% — =
Continuous threading Rigid tap (main spindle, back spindle, live tool) Stationary GB (Option) 179 169 |15 @—%? (145 / . S
- T_ | rill holder
Manual pulse generator Cut-off detection (Speed differential type) r‘:\—\-\ ‘: ‘ \ 6,\ — F%t;TBSa?k a3 185
Memory card I/0 interface Spindle speed fluctuation detection % - . 2 8 < %I T22/T52 > 4
Background editing Tool load monitor (live tool) L 050 s YRl T34 T33 T32 T31 ;’9 Q}é( (l_| Toanes
Run time & parts number display Fixed data setting screen “(Max. machining length) & D1 = T25/T55 ~
Custom macro Direct drawing dimension programming Guide-bushless (Option) - {%}{%}QQ § & K % 53
Constant surface speed control Polar coordinate interpolation rm B e T ﬁ- S
— T
Spindle synchronous control (rotation/phase) Cylindrical interpolation ~ I#" ® = _
Z1-Z2 synchronous control Variable lead threading |2 o0 60 | 2 &
Tool geometry / wear offset Threading retract (Max. machining length) o %
Programmable data input Inch/metric conversion Hi=
Chamfering & corner R Energy saving mode
Tool nose radius compensation Power consumption monitor
Multiple repetitive cycle ECO operation mode
Extended program editing Si 206 A-II
. Direct-drive rotary GB (Option)
Options
ltem ltem ltem o el0 . 164 | 70,50
- (Max. machining ==il
Stationary guide bushing  Live tools (Back tool post)  Fixed-tool adapter Adapter for non-round bar length) 1 [E 1444 T
. . Carrier type rotary guide bushing  Live tools Live tool beside the back (main spindle) ‘ & —
Guide bushing - - - - . g I I
Direct-drive rotary guide bushing ~ (Deep hole tool post) = spindle: 2 tools ) Adapter for non-round bar Tt | ICH |
. . Tooling : : L
Guide-bushless High pressure pump (back spindle) ‘ 335 o 15 [
, , Back spindle brake ~ Coolant M code oil blow 116 mm tool post Reference 00l p0S. /1 328 225 75 stroke) g
Spindle functions - - gl S 19 124
Back spindle 15 deg index Wavy nozzle Tool set gauge 5(TO1 to TO3) 42 2
; ical i ; 15(T04) of (5t.for work discharge) cu 105 | (X1 stroke)
i 0.1 um resolution Work conveyor Helical interpolation ) ) 7o) < 35 05(2
High accuracy . . Carrier type rotary GB (Option) Sy — | <
. Coolant temperature controller Work catcher Multi-language display I",__.—LL =) g R T o)
functions : ; : =y e 01 {]HE=
Touch switch for X2 axis . Front discharge Manual handle retrace = Q e H S =
- Work discharge . ) ) ; = F T2 Hif= o B
Rear drive: 3 tools (Modular type) Rear discharge 3-dimensional coordinate int ; VE i } 103 ThRL, @ [=]
Tool spindle Work tray conversion . e (85) ‘LT ‘ Toa [TH] 8 5025 8 2
. . . (Max. machining length) 1] ) — =
Multiplied tool spindle Work unloader NC functions Shift amount setting for spindle Stationary GB (Option) 179 169 ||15 e 145 / it o =
. . e — T_ rill holder
Double face spindle Chip disposal Chip conveyor phase synchronization control r\%_‘—\ﬂ : \ I=E Fron/Back & 185
Live tools Angular spindle Chip carrier Automatic setting of pick-up % - y o S < %I To2/T52 >4
(Rear tool post)  Multiplied face spindle _— Tool load monitor position (G430-6431) w0 Gen & @Cj T ames
L . Machine maintenance and . . . . k 2 107 1 < Q\ f T25/T55
Multiplied angular spindle L (main spindle, back spindle) Torgue limit skip for (Max. machining length) R 2 b o 5 19
Triple face spindle Signal indicator Z2 axis (G432) Guide-bushless (Option) - S 9 [T N E 3
e . S . e <
Thread whirling head Collet chuck with carbide lining Mist collector B oy }V V+V "V{ gl Ol " ﬁﬂi- S
. . . . Q Al A —
Hobbing head Drill holder . Automatic fire extlng.wsher =< IV ~ Feee e = _
Back drive: 4 tools Deep hole drill holder Coolant flow switch ~ TBTITHBTE 5 60 | 2 S
T (Modular type) (Si205A-)  Tooling (¢25mm x 2 holes) Safety and other Bar feeder interface (Max. machining length) a E
ive tools o2

(Back tool post)

Back tool spindle
Multiplied tool spindle
Back cross spindle (Si206A-I)

Additional holder for back
tool post (Si206A-I)
Spindle liner

RS232C interface
Abnormal load detection

* 1 Number of mountable tools and tool distance are same on []16 mm tool post.
%2 When mounting the work catcher, X2 and Z2 strokes are limited to prevent interference with back spindle.
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