
4IBQeS

4)"1&3�%60

$PNQBSJTPn�$IBSU�PG�)&9�4PDLeU�.BDIJnJnH

5ool Pressure $ycle 5ime 'leYibility 5ool $ost

4haper Duo

˕ ˚
ˎ Can be off-set by

over-wrapping operation

○ ˕
⿟ Less tool pressure-especially

on small diameter parts
⿟ One si[e can cover several

socket si[es

#roach 5ool ˚ ○ ⁇ ˚ ⿟ Need to have tools for each
socket si[e

5ool Pressure $ycle 5ime 5ool $ost )igh speed spindle Program

4haper Duo

˕ ˕ ˕ Not 
necessary Simple

⿟ No high speed spindle
needed

⿟ A lot less cycle time

&nd milling ○ ⁇ ˚ Necessary Complicated ⿟ Need high speed spindle
⿟ Time consuming process

●Now available for Hexalobular(6-lobe) Socket
●Perfect fit for back spindle of Swiss machine
●Achieves good corner edge sharpness

● Small diameter endmill driven by high-speed spindle is popular way to create Hexalobular(6-lobe) socket.
It has some flexibility but needs high speed spindle unit and it is a time consuming process.

●SHAPER DUO can make Hexalobular(6-lobe) socket faster and simpler.

● Rotary-broach is an efficient way for Hexagon socket.
But tool pressure is high and often it pushes part too hard.

● SHAPER DUO system enables less tool pressure and provides better tolerance with less cost.

●Less tool pressure than Rotary-Broaching
●Easy to adjust for correct dimension
●Economical double-ended insert bar (Except for Hexalobular)

˙)exBHPn�4PDLeU˙)exBMPCVMBSɹ4PDLeU ˙4RVBSe�4PDLeU

$PNQBSJTPn�$IBSU�PG�)exBMPCVMBS�4PDLeU�.BDIJnJnH
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'inish and deburr with the same drill as in processᶄ
ˑ3educe cutting conditions due to heaWy interruption

%eCVSSJnHᶇ

ᶄ

4elect a drill with same or smaller （� ʙ ����mm） dia� as "' and machine 
a bit deeper because burrs may cause chipping on shaper insert

�%SJMMJnH�	1JMPU�IPMe
ᶃ

.ake a center hole which is smaller 
than pilot hole drill�

$enUeS�dSJMMJnH

$hamGer with the same pilot hole drill as ᶃ 

$IBNGeSJnHᶆ
.achine socket rotating �� degrees 
� times

4IBQeS�UPPMᶅ
1SPDeTT�$IBSU

4)"1&3�%60�1SPDeTT�$IBSUɹ�)exBHPnBM�

)&9 
4tandard 5ool

Pilot bore
 Dia�

4tarting ʠ9ʡ 
position 

/umber oG passes &stimated cycle time �

'inal ʠ9ʡ 
position

3oughing
pass 

�����ᶱ

'inishing 
pass 

�����ᶱ

I40 ���� 
standard depth oG 

)eY hole
8hole

 process 
ᶃȂᶇ

Processᶆ 
4haper

	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ

ďČğ ø.ü 441���/����) ø.ü ø.ûþ ø.þú ý ø ù úĀ ĺĬĪ øû ĺĬĪ
ďČğ ù.÷ 441���/����) ù.÷ ø.Āü ù.úø ÿ ø ù.ü ûû ĺĬĪ øý ĺĬĪ
ďČğ ù.ü 441���/����) ù.ü ù.ûÿ ù.ÿĀ Ā ø ú ü÷ ĺĬĪ ù÷ ĺĬĪ
ďČğ ú.÷ 441���/����) ú.÷ ù.Āü ú.ûý øø ø ú.ü üü ĺĬĪ ùú ĺĬĪ
ďČğ û.÷ 441���/����) û.÷ ú.Āý û.ýù øû ø ü þú ĺĬĪ úú ĺĬĪ
ďČğ ü.÷ 441���/����) ü.÷ û.Āý ü.þþ øþ ø ý Ā÷ ĺĬĪ ûý ĺĬĪ
ďČğ ý.÷ 441���/�����) ý.÷ ü.Āþ ý.Āú ù÷ ø ÿ øøþ ĺĬĪ ýú ĺĬĪ
ďČğ ÿ.÷ 441���/�����) ÿ.÷ þ.Āÿ Ā.ùû ùý ø ø÷ øüü ĺĬĪ Āù ĺĬĪ

ˎPilot bore diameter is same or smaller(0-0.1mm) as AF.
ˎUsing Carbide drill

ˎShaper cutting conditionsɹɹ Feed � 3000 ᶱ/min 
DOC � 0.025 ᶱ (Roughing), 0.005 ᶱ (Finishing)

4)"1&3�%60�1SPDeTT�$IBSUɹ�)exBMPCVMBS�

4ocket 4i[e 5ool
Pilot bore

 Dia�
4tarting ʠ9ʡ 

position 

/umber oG passes &stimated cycle time �

'inal ʠ9ʡ 
position

3oughing
pass 

�����ᶱ

'inishing 
pass 

�����ᶱ

I40�����
4tadard depth oG 
)eYalobular hole

8hole
 process 

ᶃȂᶇ
Processᶆ 

4haper
	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ


ěý 441���/��5�� ø.øü ø.øû ø.þü øú ø ø.ÿù üø ĺĬĪ ùú.ù ĺĬĪ
ěþ 441���/��5�� ø.úÿ ø.úü ù.÷ý øü ø ù.ûû üĀ ĺĬĪ ùÿ.ù ĺĬĪ
ěÿ 441���/��5�� ø.ýù ø.üĀ ù.û÷ øþ ø ú.÷ü ýþ ĺĬĪ úú.ÿ ĺĬĪ
ěø÷ 441���/��5�� ø.Āù ø.ÿĀ ù.ÿ÷ øĀ ø ú.üý þü ĺĬĪ úĀ.ü ĺĬĪ
ěøü 441���/��5�� ù.ú÷ ù.ùĀ ú.úü ùù ø ú.ÿø ÿû ĺĬĪ ûý.ù ĺĬĪ
ěù÷ 441���/��5�� ù.þø ù.ýĀ ú.Āü ùý ø û.÷þ Āû ĺĬĪ üü.û ĺĬĪ
ěùü 441���/��5�� ú.øú ú.÷Ā û.ü÷ ùĀ ø û.ûü ø÷ü ĺĬĪ ýú.ÿ ĺĬĪ
ěùþ 441���/��5�� ú.üù ú.üø ü.÷þ úù ø û.þ÷ øøü ĺĬĪ þø.ÿ ĺĬĪ
ěú÷ 441���/��5�� ú.Āø ú.ÿĀ ü.ý÷ úü ø û.Āü øùü ĺĬĪ ÿ÷.ù ĺĬĪ

ˎUsing Carbide drill ˎShaper cutting conditionsɹɹ Feed � 3000 ᶱ/min 
DOC � 0.025 ᶱ (Roughing), 0.005 ᶱ (Finishing)

4leeWesçç➡K8・K9

Program &Yampleçç➡J6・J7

Feed � 3000 mm/min
DOC � Roughing ʜ 0.025 mm ʴ Finishing ʜ 0.005 mm

3elease oWer � degree

���˃

"'

3eDPNNended�$VUUJnH�$PndJUJPnT
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4IBQeS

��
��

�˃

��

��#

"

Item /umber 4ocket 4i[e
)eYalobular 4ocket

Pilot #ore Dia $oated $arbide
�

" #
	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 5.�

441���/��5�� ěý ý ø.þü ø.ùþ Пü ù.ü ø.÷ÿ ø.÷Ā ù.û Пø.øü ˔
441���/��5�� ěþ ô ô ô Пü ú.ø ø.ùþ ø.ùĀ ù.û Пø.úÿ ˔
441���/��5�� ěÿ ÿ ù.û ø.þü Пü ú.ý ø.ûÿ ø.ü÷ ù.û Пø.ýù ˔
441���/��5�� ěø÷ ø÷ ù.ÿ ù.÷ü Пü û.ø ø.ýþ ø.þ÷ ù.û Пø.Āù ˔
441���/��5�� ěøü øü ú.úü ù.û Пü û.ú ù.÷û ù.ø÷ ù.û Пù.ú÷ ˔
441���/��5�� ěù÷ ù÷ ú.Āü ù.ÿü Пü û.ý ù.ûø ù.ü÷ ù.û Пù.þø ˔
441���/��5�� ěùü ùü û.ü ú.ùü Пü ü.÷ ù.þÿ ù.Ā÷ ù.û Пú.øú ˔
441���/��5�� ěùþ ô ô ô Пü ü.ü ú.øü ú.ú÷ ù.û Пú.üù ˔
441���/��5�� ěú÷ ú÷ ü.ý û.÷ü Пü ü.ü ú.üù ú.þ÷ ù.û Пú.Āø ˔

˞Caution� Due to the tolerance, it might not pt into the holder which is made by other company.

Single-sided

InTeSU�#BSɹ�)exBMPCVMBS�

4leeWesçç➡K8・K9

�˃

3���
���˃"'

Item /umber
#ase "' )&9 4tandard

si[e range "' range $oated $arbide

	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 5.�
441���/����) ďČğ�ø�ü ďČğ ø.ü ô ù.÷ ø.û ô ù.÷ Пù ü÷ ú.÷ ø.ÿ ø.ø ÷.ÿ ÷.û÷ ˔
441���/����) ďČğ�ù�÷ ďČğ ù.÷ ô ù.ü ø.Ā ô ù.ý Пù ü÷ ú.÷ ø.ÿ ø.û ø.ø ÷.üü ˔
441���/����) ďČğ�ú�÷ ďČğ ù.ü ô ú.ü ù.û ô ú.ý Пú ü÷ û.÷ ù.ÿ ø.Ā ø.ý ÷.ÿ ˔
441���/����) ďČğ�û�÷ ďČğ ú.ü ô û.ü ú.û ô û.ý Пû ý÷ ü.÷ ú.ÿ ù.û ù.ý ø.ú ˔
441���/����) ďČğ�ü�÷ ďČğ û.ü ô ý.÷ û.û ô ý.ù Пü þ÷ ý.÷ û.ÿ ú.ù ú.û ø.þ÷ ˔
441���/�����) ďČğ�ý�÷ ďČğ ý.÷ ô ÿ.÷ ü.Ā ô ÿ.ù Пý ÿ÷ øù.÷ ü.ý û.ù û.÷ ù.÷÷ ˔
441���/�����) ďČğ�ÿ�÷ ďČğ ÿ.÷ ô øù.÷ þ.Ā ô øù.ù Пÿ ÿ÷ øý.÷ þ.ý ý.ù û.þ ù.úü ˔

˞Caution� Due to the tolerance, it might not pt into the holder which is made by other company.

InTeSU�#BSɹ�)exBHPn�

Double-sided

4leeWesçç➡K8・K9

˔ɿStock

�˃

3���
��˃

"'

Item /umber
#ase "' "' range $oated $arbide

	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 	ᶱ
 5.�
441���/����4 ù�÷ ø.Ā ô ù.ú Пù.÷ ü÷ û.÷ ø.ÿ ø.þ÷ ø.ý÷ ÷.þ÷ ˔
441���/����4 ù�ü ù.ù ô ù.ý Пù.ü ü÷ û.÷ ù.ú ø.Āü ø.ÿ÷ ÷.ýü ˔
441���/����4 ú�÷ ù.ü ô ú.÷ Пú.÷ ü÷ ý.÷ ù.ÿ ù.ù÷ ù.÷ü ÷.ýü ˔
441���/����4 ú�ü ù.Ā ô ú.þ Пú.ü ý÷ ý.÷ ú.ú ù.þ÷ ù.ùü ÷.ý÷ ˔
441���/����4 û�÷ ú.ý ô û.ý Пû.÷ ý÷ ÿ.÷ ú.ÿ ú.úü ú.÷ü ø.øü ˔
441���/�����4 ü�÷ û.ü ô ü.û Пü.÷ þ÷ ø÷.÷ û.ÿ ú.Ā÷ ú.Āü ø.üü ˔
441���/�����4 ý�÷ ü.ú ô ý.ý Пý.÷ ÿ÷ øù.÷ ü.ý û.þü û.ü÷ ø.þ÷ ˔
441���/�����4 ÿ�÷ ý.ü ô ÿ.ø Пÿ.÷ ÿ÷ øý.÷ þ.ý ü.ÿ÷ ü.ü÷ ø.þ÷ ˔

˞Caution� Due to the tolerance, it might not pt into the holder which is made by other company.

InTeSU�#BSɹ�4RVBSe�

Double-sided

4leeWesçç➡K8・K9
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Pilot-hole

˙0VUTJde�NBDIJne

˙InTJde�NBDIJne

˙��'PS�)exBMPCVMBS�NBDIJnJnH
#BTJDBMMZ�TBNe�BT�)exBHPnBM�TPDLeU

ᶃ

ᶄ

ᶅ

ᶆ .BDIJne�)exBHPnBM�TIBQe

⿟4et the insert bar in the sleeWe and check the parallelism oG
the Glat portion oG the sleeWe and the insert bar�

⿟.inimi[e the oWerhang oG the insert�

⿟4et the sleeWe into the tool post and make sure the sleeWe is
set parallel�

⿟.inimi[e sleeWe oWerhang�

⿟ Increase the number oG machining passes with smaller depth
oG cut iG the insert chips with large depth oG cut�
	�����mmʷ�pass is recommended

/o chamGering process is reRuired Gor measuring purpose�

⿟ .easure the length oG both <a> and <b> with comparator or
magniGier�

⿟"dKust centerline height by rotating the sleeWe until you get
the same length Gor <a> and <b> �	5he diGGerence should be
less than ����mm

�  IG the straight is not seen with increased passes
 please reset
the insert and the sleeWe�
Please make sure both the insert and the sleeWe are set up
correctly�

⿟3un Gull )&9 machining program�

4)"1&3�%60�4eU�VQ�InTUSVDUJPnT� ô)exBHPnBM

set the sleeWe to 
keep parallel

keep parallel

D�$65 part

+�
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4IBQeS

)exBHPn�4PDLeU�1SPHSBNNJnH�$Pde�&xBNQMeT�GSPN�.BDIJne�#VJMdeST�Jn�.eUSJD
)ex�TPDLeU�TJ[e���Hex 3.0mm, AF(Final ʠXʡ position) 3.46mm, Depth 3.5mm
1JMPU�dSJMM�dJBNeUeS���3.0mmɹStarting “X” position : 2.95mm (see chart on J3) 
InTeSU���SSP030N1940N TM4
1BSBNeUeST����Feed 3000mm/min, DOC(Roughing) 0.025mm, (Finishing) 0.005mm

●Make a program considering final ⁕X”position.
�1ɹFinal ʠXʡpositionɹ�ɹ3.46mm（AF）
�2ɹFinishing position of roughingɹ�ɹ3.46ʵ0.01（Finishing）́ 3.45mm
�3ɹCalculate total DOC for roughingɹ�ɹ3.45ʵ3.0（Pilot hole）�0.45mm
�4ɹDetermine number of cutsɹ�ɹ0.45ʸ0.05（DOC for Dia.）�ɹ9.0 � 2 （round down to whole number and add ʠ2ʡ for program adjustment）

ˠ Roughing sequence runsɹ11 times
�5ɹSet starting pointɹ�ɹ3.45ʵ(0.05ʷ(11ʵ1)) � 2.95mm � must subtract by ʠ1ʡ for program adjustment

N2100
G4 U0.02ɹʜʜA
G98 G1 ;3.5 F3000ɹʜʜB
G4 U0.02
U-0.2 W-0.018ɹʜʜC
G4 U0.02
G0 ;-2.0
G4 U0.02
U0.25ɹʜʜD
M99

N2200
G98 G1 X3.46 ;-2.0 F1000ɹʜʜE
G4 U0.02
;3.5 F3000
G4 U0.02
U-0.2 W-0.018
G4 U0.02
G0 ;-2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M25ɹ
M78 S0ɹʜʜI
Shaper T����
G50 U1.6ɹʜʜII
G0 X2.95 ;-2.0 T��ɹʜʜIII
M98 P2100 L11ɹʜʜIV
M98 P2200ɹʜʜV

M78 S60ɹʜʜI
G0 X2.95 ;-2.0
M98 P2100 L11
M98 P2200

Repeat �a� program sequence 4 more times 
to complete the cuts at S120, S180, S240, 
S300 (represents 120�, 180�, 240�, 300�).

M20
G0 ;-2.0
G50 U-1.6
G0 U0 W0 T0
M1

Main Program Sequence

�a�

■ CITIZEN

O2100
G4 U0.02ɹʜʜA
G98 G1 ;3.5 F3000ɹʜʜB
G4 U0.02
U-0.2 W-0.018ɹʜʜC
G4 U0.02
G0 ;-2.0
G4 U0.02
U0.25ɹʜʜD
M99

O2200
G98 G1 X3.46 ;-2.0 F1000ɹʜʜE
G4 U0.02
;3.5 F3000
G4 U0.02
U-0.2 W-0.018
G4 U0.02
G0 ;-2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M25
Shaper T����
G50 U1.6ɹʜʜII
M8
G0 X2.95 ;-2.0 C0 T��ɹʜʜI, III
M98 P2100 L11ɹʜʜIV
M98 P2200ɹʜʜV

G0 C60.0ɹʜʜI
G0 X2.95 ;-2.0
M98 P2100 L11
M98 P2200

Repeat �a� program sequence 4 more times 
to complete the cuts at C120.0, C180.0, 
C240.0, C300.0 (represents 120�, 180�, 240�, 
300�).

G0 ;-2.0
G50 U-1.6
G0 T0
G28 W0 
M1

Main Program Sequence

�a�

■ STAR

O2100
G4 U0.02ɹʜʜA
G98 G1 ;-3.5 F3000ɹʜʜB
G4 U0.02
U-0.2 W0.018ɹʜʜC
G4 U0.02
G0 ;2.0
G4 U0.02
U0.25ɹʜʜD
M99

O2200
G98 G1 X3.46 ;2.0 F1000ɹʜʜE
G4 U0.02
;-3.5 F3000
G4 U0.02
U-0.2 W0.018
G4 U0.02
G0 ;2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M105
M150
G28 H0ɹʜʜI
M182
Shaper T����
G50 U1.6ɹʜʜII
G0 X2.95 ;2.0 T��ɹʜʜIII
M98 P2100 L11ɹʜʜIV
M98 P2200ɹʜʜV
M183

G0 C60ɹʜʜI
M182
G0 X2.95 ;2.0 
M98 P2100 L11
M98 P2200
M183

Repeat �a� program sequence 4 more times 
to complete the cuts at C120, C180, C240, 
C300 (represents 120�, 180�, 240�, 300�).

M151
G0 ;2.0
G50 U-1.6 
G0 U0 W0 T0
M1

Main Program Sequence

�a�

■ TSUGAMI

I. Index the sub-spindle 6 times in 60 degree increments.
II.   Specify the coordinate system shift command (in X axis direction) for the tool. <2 x f, 

where f is tool dimension located in catalog>.
w   A positive direction shift is recommended for easier programming.

III. Execute the positioning of the tool.
w X position should be smaller than pilot drill diameter.
w   ; position should be offset 2.0 mm from material to achieve program feed rate.

IV. Go to the Sub-Program �1.
w   Sequence runs 11 times. First cutting point X2.95 and pnal cutting point X3.45, 

with 0.05 DOC (for diameter) each time. 

A.   Specify dwell time. This allows the program and machine to stay
synchroni[ed.

B.   Cut into part 3.5mm. F3000 is recommended feed to be used for most
materials� including Titanium Alloy and Stainless Steel. 

C.   This code backs off the tool with an angle greater than 6 degrees (10
degrees used in example). See page J3.

D. Return to the X position � 0.05mm (the DOC for diameter).
V. Go to the Sub-Program �2, for pnishing sequence.

E.   Finishing operation with 0.005mm DOC (X 3.46) is recommended for better 
surface pnish.

˙1SPHSBNNJnH�UJQT

+�

N
ew

 
P

ro
d

u
ct

s
To

ol 
Ma

ter
ial

s /
Se

lec
tio

n G
uid

e
BID

EM
ICS

, P
CD

, 
CB

N a
nd

 Ce
ram

ics
 

Mic
ro-

gra
in C

arb
ide

,
PVD

 / CV
D-c

oat
ed C

arb
ide

In
se

rt
It

em
 L

is
t

Ge
ne

ral
 Tu

rn
ing

To
olh

old
ers

Un
iq

ue
Sw

iss
 T

oo
lin

g
G

ro
ov

in
g 

/ 
Si

de
 T

ur
ni

ng
T

h
re

ad
in

g
S

h
ap

er
ID

 T
oo

lin
g

Ap
pl

ic
at

io
n 

In
tro

du
ct

io
n

E
n

d
m

ill
s

R
o

ta
ti

n
g

 
T

o
o

ls
In

fo
rm

at
io

n
In

d
ex

11_総合ｶﾀﾛｸﾞ_2019_vol6_-_英語版.indd   6 2019/05/10   14:35:08



)exBMPCVMBS�4PDLeU�1SPHSBNNJnH�$Pde�&xBNQMeT�GSPN�.BDIJne�#VJMdeST�Jn�.eUSJD
)exBMPCVMBS�TPDLeU�TJ[e���Hexalobular T15 （depthɿ3.81mm）
1JMPU�dSJMM�dJBNeUeS���2.3mm
InTeSU���SSP050N43T15 TM4
1BSBNeUeST����Feed 3000mm/min, DOC(Roughing) 0.025mm, (Finishing) 0.005mm

●Make a program considering final ⁕X”position.
�1ɹFinal ⁕X⁖positionɹ�ɹ3.35mm(A)
�2ɹFinishing position of roughingɹ�ɹ3.35ʵ0.01（Finishing）́ 3.34mm
�3ɹCalculate total DOC for roughingɹ�ɹ3.34ʵ2.3（Pilot hole）�1.04mm
�4ɹDetermine number of cutsɹ�ɹ1.04ʸ0.05（DOC for Dia）�20.8 � 2 （round down to whole number and add ʠ2ʡ for program adjustment)

ˠçRoughing sequence runsɹ22 times 
�5ɹSet starting pointɹ�ɹ3.34ʵ(0.05ʷ(22ʵ1)) � 2.29mm � must subtract by ʠ1ʡ for program adjustment

N2100
G4 U0.02ɹʜʜA
G98 G1 ;3.81 F3000ɹʜʜB
G4 U0.02
U-0.2 W-0.018ɹʜʜC
G4 U0.02
G0 ;-2.0
G4 U0.02
U0.25ɹʜʜD
M99

N2200
G98 G1 X3.35 ;-2.0 F1000ɹʜʜE
G4 U0.02
;3.81 F3000
G4 U0.02
U-0.2 W-0.018
G4 U0.02
G0 ;-2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M25ɹ
M78 S0ɹʜʜI
Shaper T����
G50 U4.8ɹʜʜII
G0 X2.29 ;-2.0 T��ɹʜʜIII
M98 P2100 L22ɹʜʜIV
M98 P2200ɹʜʜV

M78 S60ɹʜʜI
G0 X2.29 ;-2.0
M98 P2100 L22
M98 P2200

Repeat �a� program sequence 4 more times 
to complete the cuts at S120, S180, S240, 
S300 (represents 120�, 180�, 240�, 300�).

M20
G0 ;-2.0
G50 U-4.8
G0 U0 W0 T0
M1

Main Program Sequence

�a�

■ CITIZEN

O2100
G4 U0.02ɹʜʜA
G98 G1 ;3.81 F3000ɹʜʜB
G4 U0.02
U-0.2 W-0.018ɹʜʜC
G4 U0.02
G0 ;-2.0
G4 U0.02
U0.25ɹʜʜD
M99

O2200
G98 G1 X3.35 ;-2.0 F1000ɹʜʜE
G4 U0.02
;3.81 F3000
G4 U0.02
U-0.2 W-0.018
G4 U0.02
G0 ;-2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M25
Shaper T����
G50 U4.8ɹʜʜII
M8
G0 X2.29 ;-2.0 C0 T��ɹʜʜI, III
M98 P2100 L22ɹʜʜIV
M98 P2200ɹʜʜV

G0 C60.0ɹʜʜI
G0 X2.29 ;-2.0
M98 P2100 L22
M98 P2200

Repeat �a� program sequence 4 more times 
to complete the cuts at C120.0, C180.0, 
C240.0, C300.0 (represents 120�, 180�, 240�, 
300�).

G0 ;-2.0
G50 U-4.8
G0 T0
G28 W0 
M1

Main Program Sequence

�a�

■ STAR

O2100
G4 U0.02ɹʜʜA
G98 G1 ;-3.81 F3000ɹʜʜB
G4 U0.02
U-0.2 W0.018ɹʜʜC
G4 U0.02
G0 ;2.0
G4 U0.02
U0.25ɹʜʜD
M99

O2200
G98 G1 X3.35 ;2.0 F1000ɹʜʜE
G4 U0.02
;-3.81 F3000
G4 U0.02
U-0.2 W0.018
G4 U0.02
G0 ;2.0
M99

Sub-Program Sequence #1 for Roughing

Sub-Program Sequence #2 for Finishing

M105
M150
G28 H0ɹʜʜI
M182
Shaper T����
G50 U4.8ɹʜʜII
G0 X2.29 ;2.0 T��ɹʜʜIII
M98 P2100 L22ɹʜʜIV
M98 P2200ɹʜʜV
M183

G0 C60ɹʜʜI
M182
G0 X2.29 ;2.0 
M98 P2100 L22
M98 P2200
M183

Repeat �a� program sequence 4 more times 
to complete the cuts at C120, C180, C240, 
C300 (represents 120�, 180�, 240�, 300�).

M151
G0 ;2.0
G50 U-4.8 
G0 U0 W0 T0
M1

Main Program Sequence

�a�

■ TSUGAMI

I. Index the sub-spindle 6 times in 60 degree increments.
II.   Specify the coordinate system shift command (in X axis direction) for the tool. <2 x f, 

where f is tool dimension located in catalog>.
w   A positive direction shift is recommended for easier programming.

III. Execute the positioning of the tool.
w X position should be smaller than pilot drill diameter.
w   ; position should be offset 2.0 mm from material to achieve program feed rate.

IV. Go to the Sub-Program �1.
w   Sequence runs 22 times. First cutting point X2.29 and pnal cutting point X3.34, 

with 0.05 DOC (for diameter) each time.

A.   Specify dwell time. This allows the program and machine to stay 
synchroni[ed.

B.   Cut into part 3.81mm. F3000 is recommended feed to be used for most 
materials� including Titanium Alloy and Stainless Steel. 

C.   This code backs off the tool with an angle greater than 6 degrees (10 
degrees used in example). See page J3.

D. Return to the X position � 0.05mm (the DOC for diameter).
V. Go to the Sub-Program �2, for pnishing sequence.

E.   Finishing operation with 0.005mm DOC (X 3.35) is recommended for better 
surface pnish.
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