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Thank you for purchasing KATO MFG products.

We make the best efforts to improve the quality and safety
management of our products.

Please be sure to follow the guidelines below for the
handling of our products.
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Dangerous situations may occur if this product is not operated
correctly.Be sure to read the precautions under Ain the operation
manual and operate the product accordingly.
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©Be careful not to allow the product to protrude or fall out when
carrying and taking out of cases.

©Handle with care when packing a large volume of products and
holders for heavy items. Use conveyers when necessary.

©Perform maintenance once a week, such as lubrication.
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©Operate cutting tools after fixing them completely with tightening
tools or presetters.

©Do not touch a cutting edge when attaching cutting tools to holders.

©Attach a spanner for attaching cutting tools to a jig and slowly
tighten it for safety reasons. Do not tighten it with force, such as
hammering.

©Do not touch the holder when it is spinning. Doing so may cause
injury.

©Extremely hot pieces may spatter during processing. Be sure to
wear a safety cover and eye protectors to avoid cuts and burns.

©During preparation of the highly-pressurized coolant processing, do
not allow any part of your body to contact the tips of the cutting
tools. If the product is operated incorrectly, the cutting tools may
protrude.

©Do not alter, dismount or use holders for any other purposes. Doing
SO may cause accidents.

©To store holders for a long time, detach cutting tools from holders.
The retention effect may decrease if tools are not detached from
holders. When stored for a long time, loosen a clamp once and
retighten it before processing.

©Wipe off chips, apply anticorrosive coating oil and avoid scratching
and rusting.
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We, KATO MFG.CO., LTD., package our products in an
environmentally friendly manner and encourage recycling.

The tapping capacity range indicated in this catalogue is based on
0.45% carbon steel (S45C). Steels that are difficult to cut, such as
stainless steels and specialty steels, require a higher torque value.
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AAIFIUMUAD  Shank Standards

w
¢
Muae HSK : ISO 12164-1, DIN 69893-1, JIS B 6064-1 g
unit:mm E
1:0.98 taper &0 shank no. Lo 1 b 1 & 1 y 1 D1 1 D2 %
" HSK-A- 40 40 20 b2 2 } 40 1 348
ﬂ HSK-A- 50 51 . 25 . 26 | 2 . 50 . 43
471 J}L o ° HSK-A- 63| 58 ' 3 ' 26 . 25 | 63 | 55
) HSK-A-100 79 | 50 | 20 | 25 | 100 | 92
EIQD e
Muae BT : ISO 7388-2, JIS B 6339 / fMueie DBT
unit:mm
60" shankno. | fo ' /A | e ' y ' D1 ! Dz ! Ds ! d ' thread
e BT30 704 484120 | 2 | 46 | 38 | 3L75] 125 | M12x175
. DBT30® | 704! 48421 | 1 | 46 | 38 ! 3175 125 | M12x1.75
8l =] 3 d o BT35 80.4| 5641 22 | 2 | 53 | 43 ! 3810 125 | M12xL75
Jﬂ BT40 924 6541 25 | 2 | 63 | 53 | 4445 17.0 | M16x2.0
Bt DBT40") | 924! 6541 26 | 1 | 63 | 53 | 4445 17.0 | M16x2.0
BTS0 |139.8 1018 | 35 | 3 | 100 | 85 | 69.85| 25.0 | M24x3.0
pBT50* | 139.8 | 101.8 | 365 | 15 | 100 | 85 | 69.85' 250 | M24x3.0
BT60 | 2098 | 161.8 1 45 | 3 | 155 | 135 (107.95| 3L0 | M30x3.5

*fude DBT dunsadsznounualuifia BBT vaaasnfanas
*DBT shanks can be combined with BBT spindles of machine tools.

unit:mm
shank no. 2 /3 y d2 H
STT25 75 ! 70 ! 3 ! 25 L 240
8 —— _@ STT32 80 } 75 } 3 } 32 } 305
) STT40 80 75 3 40 385
H E »LV STT42 80 } 75 } 3 } 42 } 405
STT50 90 | 85 | 3 | 50 | 475
unit:mm
shank no. la y d2
ST25 75 ! 3 ! 25
8 @ ST32 80 } 3 } 32
_) ST40 80 3 40
W »LV ST42 80 3 42
ST50 90 | 3 | 45
unit:mm
shank no. Lo : h vy o+ D1 i D2 . D3 i r o e 1 b
r - MTO 505! 565! 30 | 92 | 9045 61 | 4 | 105 | 3.9
Sﬂii < q MT1 655 620 1 35 | 122 112065: 9.0 : 5 | 135 | 52
e | ‘ — MT2 80.0 ! 750 ! 50 | 18.0 !17.780! 140 ! 6 | 16.0 | 6.3
”g‘o ¥ MT3 99.0% 94.0% 5.0 24.1 123.8251 19.1 7 20.0 7.9
MT4 1240 | 1175 | 65 | 316 |31.267) 252 | 8 | 240 | 119
MT5 156.0 | 1495 © 65 | 44.7 144399 365 ' 10 290 @ 159
MT6 | 2180 | 2100 | 80 | 638 (63348 524 | 13 | 400 | 19.0
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lmumaw%’flﬂ available shanks milsdsunlsold  available functions

su SKB

o
o v d' = d

O dmsuases CNC nuugalasanysaiuuy mumsi pr———
combination chart matching collets

O #iszuuane coolant mﬂslumnﬁuﬂnmwmaﬂuma e
SKB 412 | TCA 412

O1g anaanuuuuuﬂwummumusa iemsiilindgadsanudigs

SKB1022 | TCA1022

@) gﬂ suuduazNZNAsA
@ us53duves coolant 92galada 5 MPa @18 TCA-HP-SB (wih 08)

O For perfectly synchro CNC machines

© with an internal coolant supply from the center of the spindle
@) Rigid design for high speed tapping

O short & compact design

@ Coolant pressure is up to 5SMPa with TCA-HP-SB (P08).

su HSK-SKB (fhusie HSK : 1ISO 12164-1, DIN 69893-1, JIS B 6064-1

u SKB 4 TCA/ITCA-HP-SB

G1 (angda)

L1
Lo
unit:mm
model Lo : L1 : C1 : G1 : capacity : weight (kg)
HSK-A 63-H-SKB 412 98 1 65 1 44 . M8 P10 | M 2~M12 | 0.89
149 i 94 i 56 ' M10 P1.0 | M10~M24 @ 154
103 } 70 } 44 ! M8 PLO | M 2~M12 | 231
135 ! 80 ! 56 | M10 P1.0 | M10~M24 . 248
Xq’uﬁﬁm“%awma E)‘Iﬁmf]d‘lﬁji“ﬂ n'mn'liimmmum‘lquaulummﬂLﬂumaﬂﬂmmwNammumﬁwa
¥asiinsanudipmzan Lo mwsuiu TCA-S Lua”lﬂsiuau«] MIAa Lo maqm L1+H1 (c;]*wu‘l 09) HSK-A63-H-SKB412

Xude HSK fiflgdwiumiluBauuuunna

Models marked with may require a longer delivery term because they are based on per-order production.
L0 should only be considered for model TCA-S. When using other models, LO should be calculated as L1+H1. (cf. P09)
S¢HSK shank with holes for manual clamping is standard.

su BT-SKB (fusie BT : 1ISO 7388-2, JIS B 6339
34 SKB 4 TCA/TCA-HP-SB

+
TCA412-M-HP-SB

Lo 5
unit:mm
model Lo : L1 : C1 : G1 : capacity : weight (kg)

BT30-SKB 412 98 | 65 | 44 ! M8 P10 | M 2~M12 | 0.73

140 : 85 : 56 | M10 P1.0 | M10~M24 |  0.89

BT40-SKB 412 98 ! 65 ! 44 ! M8 P10 | M 2~M12 | 1.23
BT40-SKB1022 130 i 75 i 56 ' M10 P1.0 | M10~M24 |  1.39
BT50-SKB 412 113 } 80 } 44 | M8 PLO | M2~M12: 3.88
BT50-SKB1022 145 } 90 } 56 | M10 P1.0 | M10~M24 i  4.09

X?’uﬁﬁlﬂéﬂﬂﬂﬂﬁﬂ ﬂﬁ]ﬁ’l’f]ﬂfbiwﬂ nmmiﬂﬂdqmumnuauLummnﬁ‘lumamm‘n‘wNammumﬁwa

Seansfinsanadinmnge Lo dwdugu TCA-S diel#iudug msdmna Lo &ogas Li+H1 (guih 09)
XModels marked with may require a longer delivery term because they are based on per-order production. BT40-SKB412
L0 should only be considered for model TCA-S. When using other models, LO should be calculated as L1+H1. (cf. P09)

TCA412-M

su DBT-SKB (fuse DBT : fusie BT fftiuiadudianiuau)

@;u DBT-SKB #ismheglunnumnauasnanmuadase
@®Model DBT-SKB is available with each size and based on per-order production.
¥unasee) ¥eeju DBT-SKB whauju BT-SKB

Muse DBT ansalszasudvaiiuifa BBT vodiasesdianad
Model DBT-SKB dimensions are the same as model BT-SKB.
2¢DBT shanks can be combined with BBT spindles of machine tools.
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iu ECP

O sawederanaravesssuudilasameludinvaansafawiniu s MO 1oonii winos
O YuvunsgIvn

LA LY o Aw 4‘ =y d‘ o =3 a L a' e
. ﬁamsumsaagnmm‘lﬂmawanLaﬂqmwmudmmmaﬂwmmamaummmﬁnﬂmsﬂﬂm

ECP 412 TCA 412
ECP1022 TCA1022

© Synchro error compensation on tension only
O slim design
@ To avoid thread depth defect by shrinkage, a compression function is omitted.

su BT-ECP (fusie BT : ISO 7388-2, JIS B 6339

u ECP u TCAITCA-HP-SB
G1 (angda)
tap
Iy P S
e el ==
L1 F2
Lo F2 : usafia
unit:mm
model Lo : L1 : C1 : F2 : G1 : capacity : weight (kg)
150 | 117 | 35 | 10 . M8 P10 | M 4~M12 | 0.91
BT40-ECP 412 150 | 117 | 35 | 10 . M8 P10 | M 4~M12 | 1.45
BT40-ECP1022 105 ' 140 | 50 ! 15 | M10 P1.0 ' M10~M24 |  2.06
BT50-ECP 412 50 117 ¢ 35 10 ' M8 P10 ! M4~M12:  4.00
BT50-ECP1022 195 | 140 | 50 | 15 | M10 P10 | M10~M24 | 452
sequitiiiaoamng ondedldszoznamsindanunijuduiiewmnifundadasiinaamusidise

asfimsanusdimmneed Lo dwugu TCA-S wieldqudue asannad Lo degas Li+H1 (gwth 09)
Models marked with may require a longer delivery term because they are based on per-order production. BT40-ECP412
L0 should only be considered for model TCA-S. When using other models, LO should be calculated as L1+H1. (cf. P09) TCAM2-S

0
>
&
=
é'

05



[
>
8
@
7

lmuﬁaw%’flﬂ available shanks miliisuildmld  available functions
o - ASAUAN
=S Cconrs

O muguanudnveanagimenalaifluenanualinmziives KATO

cafi CAS/CAS-OHC

Y o = ' = o Emsumsiug msduguaeniy nihos
@ saisvdedananvesszuuBalasludiuvssuseienazusion combination chart matching collets P08
@ aunsammuANMSIAUSIAY SIS ldmndInoumsIndindndae (guin 13) CAS 412 TCA 412
@ 3u CAS/CAS-OHC dwsumsiundsrvniniujuinasgu CAS1022 TCA1022

U CAS/CAS-OHC dmifumsiinderdreniisimhedoguiu
@ ju CAS . lsisiszuudne coolant mely
U CAS-OHC  : 3i52uudg coolant malumngudnanvessiluia
@ ju CAS-OHS  (sfadiszuudigasszunsanuieumslulimudmiisvesathnga) dfismhodisisuiu

© Thread depth controlled by KATO's unique mechanism
@ Synchro error compensation on tension and compression
@ The settings of tension/compression can be customized before shipment (cf. P13).
@ Model CAS/CAS-OHC for right-hand threading is standard.
Model CAS/CAS-OHC for left-hand threading is also available.
@ Model CAS : without an internal coolant supply
Model CAS-OHC  : with an internal coolant supply from the center of the spindle
@ Model CAS-OHS  (with an internal coolant supply through the side of the spindle) is also available.

su BT-CAS (fusie BT : 1ISO 7388-2, JIS B 6339

u CAS/CAS-OHC u TCAITCA-HP-SB

G1 (angda)

L1 LF_l, F2 F1:usida

Lo Fa F2 : usafia
F4 @ usedandy )
unit:mm
model Lo : L1 : C1 : F1 : F2 : Fa : G1 : capacity : weight (kg)

163 | 130 , 48 , 3 |, 5 | 8 M8 P10 M 4~M12 | 1.83

210 '+ 155 . 66 . 5 ! 6 ! 10 ! M10 P10 I M10~M24 |  3.17

BT50-CAS 412 | 163 | 130 ' 48 | 3 ' 5 | 8 ‘M8 PL0O M4~MI12 . 431
BT50-CAS4022 210 1 155 + 66 1 5 . 6 . 10 : M10 P10 : M10~M24 5.56

sequiifiaseanng ondeddszsznmmaiadanunhiuduiiesmnifundaiasiindamudidiso

)ensfinsanudiamze Lo dmiugu TCA-S ieldqudusg asanmd Lo degas L1+H1 (@uih 09)
xlhngmneazideainsriumsasunlausfuazundaluide “msiasunaansedy/undaveaju SAIIICAS” fivih 13

XF2 nag F4 flumdnads

%Models marked with may require a longer delivery term because they are based on per-order production. BT50-CAS412
3% L0 should only be considered for model TCA-S. When using other models, LO should be calculated as L1+H1. (cf. P09) TCA412-L
*Please read “Change of Model SA-IIl/CAS Tension/Compression” on P13 for details regarding a change of tension and compression.

% F2 and F4 are referential values.

su BT-CAS-OHC (fhusie BT : 1ISO 7388-2, JIS B 6339

06

unitmm
model Lo : L1 : C1 : F1 : F2 : Fa : G1 : capacity : weight (kg)
193 ' 160 ' 48 ' 3 5 : 8 M8 PLO:'M 4~M12 3 4.90
210 1 155 1 66 5 6 1 10 : M10 P10 M10~M24 : 5.60
Xquitiiatosmng ondoddszoznmmsiadanunhiuduiiemniiundaisiindamuddso

ansanudmmzm Lo dmiugu TCA-S iiolfqudug asannmm Lo Mmegas L1+H1 (@wh 09)

e wneazideaineriumsasuuaussiaazusdalumde “maasuulauseda/usedaveasy SA-II/CAS” v 13
XF2 waz F4 1flumdneda

3 Models marked with may require a longer delivery term because they are based on per-order production.

3%L0 should only be considered for model TCA-S. When using other models, LO should be calculated as L1+H1. (cf. P09)

*Please read “Change of Model SA-IIl/CAS Tension/Compression” on P13 for details regarding a change of tension and compression.

%F2 and F4 are referential values.
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O taendy TCA aunsalszneunuidasesdnlindmdsd CA (SKB/ECP/CAS) 1§
O eenmuuinduiaiminulauriteinanuunsanazaamsdwadliimaerioniiga

O wlasuaeninlldsiadnazmiug

O fianuenlviidendeiu 6 szan (33~226 ux.)

O hifiqunsaiausiadanandivenanidsamsldauanveananiliisme
O desusilinegningedelasnsiusudniatavosaonin
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© TCA collets can only be combined with CA-series tappers (SKB/ECP/CAS)
O Flange contact design to guarantee rigidity and minimum run-out

© Quick-change of taps

© Available in 6 different lengths (33~226 mm)

© No torque limiter is equipped to avoid insufficient thread depth

© Reliable torque transmission by driving the square portion of the tap

© stable tool positioning on quick changing of taps
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msaaaslasndy TCA 1Wnuasesdinden
Attaching a TCA collet to a tapper

luvazivyuangdalumeun Yaendu TCA aggnaalidisaunsens

ianmsdudanuninvesduvinulan
As the clamping-screws are turned to the right, the TCA collet is
drawn until contact is made with the face of the flange.

dngindeen
two clamping-screws

aanduju TC/TCA iisuiviasniviu ER Model TC/TCA collet vs. Model ER collet
MIAANY/M3asanenil Mstusuaendll MIAUTALATONND
Attacching/Removing of the tap Driving the tap Tool positioning

A
Uszuaiden sz
Spanner y__, _dispersion

a5 nazlideddlszue! & Tuaunsa! onaulaald Huaa! Taifuaa
Quick! and no wrench!  Slow certainly drive! possibly slip stable! unstable
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wTCA

O riadissvunemsssuneanusoumsely
@ uisuaeniilediesia®

@ jivaendu TCA dwisuasndimasnasgiu ISO/DIN/JIS
@ Uaaniy TCA dwsuaendiuuudelasvas 0SG AfNmhedIgsuiy

% aendnluuuBmwiasludzanusimiivdauaziinngaesnanlasniv
aandil

© With an internal coolant supply

@ Quick-change of taps

@ TCA collets for taps under ISO/DIN/JIS standards are available.

@ TCA collets for OSG's synchro taps are also available.

% Cemented carbide taps decrease clamping force and tend to pull out of the tap collet.

TCA412-S

TCA412-M

TCA412-L

[
>
7]
@
=
=
»

TCA412-L+30

TCA412-L+60

TCA412-L+90

w TCA-HP-SB

Ovasndu TCA dW5Ua155218ANNTIUNSIAUG (g989 5 [MPa])
@ lianglumstanendinlvimingu (qunsaliaiuvessiia -SB)
@ doyanvazidenduy smileuiunuiu TCA

., o = o d ) -~ L U
¥ aendnluuuBmwiansludezanusmiivgauazinngaesnanlasniv
aanfml

© TCA collets for highly-pressurized coolant (up to 5[MPa])
@ Asetscrew is used to clamp a tap more tightly (-SB option).
@ Other specifications are the same as model TCA.

<
* Cemented carbide taps decrease clamping force and tend to pull out of the tap collet. IFAANG

setscrew

TCA412-HP-S-SB

MeBNYNYINUMsAITOHANAMITY TCA/TCA-HP-SB

Notation of ordering model TCA/TCA-HP-SB

-S -M 2
TCA 412 -M S
TCA1022 + L + -M24 + (Blsrnk)
TCA1022-HP -L+60 S
-L+90 -0SG-M20
*dmiuaenimiBlasves OSG
(ex.) TCA1022-HP-L+30-M12-SB sfor 0SG's synchro taps

08



snasinsevesasndunendilsu TCA/TCA-HP-SB

model TCA/TCA-HP-SB tap collet dimensions

sniaviinandy () lumaanaadmsineziisuiuguasolidsuvessiia -SB
#%qu TCA-HP fugunsaliasuvessiia -SB winiu
xTsagiimnsnudnmnaneninlmudiiszyvesdid TC/TCA (wh 23)

T 17 o
<HE@E B . B [ | ,,f:IE{ I Ol | shifiqunsalfausadaludid TCA
¥aoniudid TCA dwfuaeninluuudilasues 0SG Alldwnhedoiguiy
H2 M2 nag M3 woeu TCA 412 ifumnafiaummsdmiugu SKB whifu M2 nay M3 aglfanililddmiuasd
TCA412-L+
H3 Az - o @ a4 o o
>.<’l‘nmuuuum] (ANNY = 100 Nu.) MY "aand) TCA1022-P1/2" uag "aendiindeiviodmsy
H1 ‘1 TCA1022-SB"
sapndfndastithimemanasglutenats JIS B 4445 uas 4446 fnnmndeazbidunsafadals
¥laeniudid TCA dwSuaeadnlmaunnasgu DIN e 1SO Afidwihodoisuiu
»*¢Numbers shown in () in a measurement table are based on -SB option.
»*Model TCA-HP is -SB option only.
*Refer to the nominal tap size table of the TC/TCA series (P23).
*There's no torque limiter in the TCA series.
2 TCA series collets for OSG's synchro taps are also available.
$M2 and M3 of model TCA 412 are exclusive to model SKB. M2 and M3 are not available for the TCA412-L+ series.
#%Use long shanks (length=100mm) for “TCA1022-P1/2 taps” and “pipe thread taps for TCA1022-SB.”
*Taps shown as standardized items in an accompanying document of JIS B 4445 and 4446 are not attachable.
¢ TCA series collets for taps under DIN or ISO standard are also available. .
unitmm
model g1 TC412-L Niszoz 30 W 60 13 90 1 :3:2;:?2:
TCA412 TCAﬁtlZ-S TCA4‘12-M TCAfllZ-L : ‘ : (19w -SB)
Hi | Hs Hi | Hs Hi | Hs Hi | Hs Hi | Hs Hi | Hs G2
M 2~M 8 | 33(38)' 20(25)| 80(85) ! 67(72) | 110(115); 97(102)| 140(145): 127(132)| 170(175): 157(162) 200(205) 187(192)] M4
M10~U1/2 33(39) | 20(26) | 80(86) | 67(73) | 110(116): 97(103) | 140(146): 127(133)| 170(176): 157 (163)] 200(206): 187 (193) M5
weight (kg) (0.14) (0.20) (0.24) (0.27) (0.30) (0.34)
model emnh TC1022-L fissos 30 Wy 60 W 90 WY ::mizg
TCA1022 TCAlpZZ-S TCAlpZZ-M TCA1‘022-L ) ) ‘ (19w -SB)
Hi | H3 Hi1 | H3 Hi ' H3 Hi1 | H3 Hi ' H3 Hi1 | H3 G2
M10~M16 | 55(61) @ 40(46) | 100(106) 85(91) | 130(136); 115(121)| 160(166): 145(151)| 190(196): 175(181)| 220(226): 205(211)] M5
M18~M24 55(60) | 40(45) | 100(105): 85(90) | 130(135): 115(120)| 160 (165): 145(150)| 190(195): 175(180) 220 (225): 205(210) M6
weight (kg) (0.55) (0.73) (0.75) (0.84) (1.10) (1.25)
squiTiaioamne odeddizoznmmatadanminiuduiiesnnfhndaiasiinaamuddase
»*Models marked with may require a longer delivery term because they are based on per-order production.
unit:mm
Tap Size D TCA412-S TCA412-L
ap Size c2 Ccs TCA412-M TCA412-L + series
M u P o ! H2 4 ! H2
31 16 20 ‘ 20 20 .20
NO.5 31 16 25(20) | 21(26) 25(20) | 21(26)
M 4 NO.8 31 16 30(25) 1 22(27) 30(25) | 22(27)
M 5 NO.10, NO.12 31 16 38(33) ‘ 22(27) 38(33) ‘ 22(27)
M 6 U 1/4 31 16 40(35) 1 22(27) 40(35) | 22(27)
U5/16 31 16 47(42) | 23(28) 47(42) | 23(28)
M 8 31 16 47(42) 1 23(28) 47(42) | 23(28)
M10 U 3/8 31 20 48(42) 1 27(33) 48(42) | 27(33)
P1/8 31 20 27(21) ' 28(34) 27(21) © 28(34)
M1l u7/16 31 20 52(46) ' 28(34) 52(46) | 28(34)
M12 31 20 54(48) | 28(34) 54(48) | 28(34)
U 12 31 20 56(50) | 29(35) 56(50) | 29(35)
Tap Size D TCA1022-S TCA1022-L
ap size C2 C3 TCA1022-M TCA1022-L + series
M u P Lat } Hz2 Jal } Hz2
M10 47 20 48(42) ' 27(33) 48(42) 1 27(33)
u7/16 47 20 52(46) : 28(34) 52(46) | 28(34)
M12 47 20 54(48) : 28(34) 54(48) | 28(34)
U 112 47 20 56(50) | 29(35) 56(50)  29(35)
M14 U9/16 47 27 57(51) | 31(37) 57(51) | 31(37)
U 5/8 47 27 63(57) | 32(38) 63(57) | 32(38)
M16 47 27 62(56) | 33(39) 62(56) ' 33(39)
M18 U 3/4 47 32 56(51)  44(49) 56(51) | 44(49)
M20 U 3/8 a7 32 60(55)  45(50) 60(55) | 45(50)
M22 U 7/8 47 32 69(64) | 46(51) 69(64) | 46(51)
M24 47 36 72(67) | 48(53) 72(67) | 48(53)
P1/8 47 20 27(21)  28(34) 27(21) | 28(34)
P1/4 47 27 30 1 32(38) 30 I 32(38)
P3/8 47 27 31 | 34(40) 31 | 34(40)
P1/2 47 36 38 L 42(47) 38 L 42047

0
>
8
n
]

xquidiiaTeaning
*Models marked with

v >, [YS) o A A 2 a o sd o o & X
macﬂaﬂ%izﬂznmmnﬂmmumﬁuauLummnLﬂuwaﬂnmmmmammumawa
may require a longer delivery term because they are based on per-order production.
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SA '3:'1! RA'M

Series

v 1A v q o dg o v . .
mimudenldla  available shanks milsdsunlsonld  available functions

ROUEAD

@ q‘]] ﬂiiﬁéhﬂ mﬁ i} uuuﬁﬂmju‘lmu um%’ﬂﬁ Wns1en5dug asduguasndy wii1s

combination chart matching collets P18

RA412-M TC412-MO

¥ldannsafadaasniy TC IhitiesnngUasaitlild

R N A o -
@ vonuuuINaWsUIATEILINA B /1ATesdnTHLUBIIAS

X s ' » o < P v X
. mmmﬁmwmmgmaﬂmﬁzmnuﬂummﬂanmﬂﬂuuﬂuﬂm;wmﬂmauwmu

Al s o w o a My o v ¥ o1a IdwmfumsiiuuuBalas
@ HszlemidmsumminnasivesginldnasnnmsvdelaglFusina e et becatse theyre not used
3 o v o f hro t:
@ wWasuaenduldsiaSnazusiue Coe

© Radial floating tapper

@ Designed for tapping centers / synchro machining centers

@ Eccentricity compensation between a tap axis and a previously drilled hole axis
@ Useful for threading of cored holes after die-casting

@ Quick-change of tap collets

su BT-RA-M (musie BT : ISO 7388-2, JIS B 6339

uRA-M u TC-MO

F : msBanguldlumniail

unit:mm
model Lo : L1 : C1 : F : capacity : weight (kg)
¥ BT30-RA412-M 132 i 885 51 i 1.0 'M4~M12 | 115
BT40-RA412-M 120 } 765 51 } 1.0 ‘M 4~M12 | 152
¥ BT50-RA412-M 135 } 915 51 3 1.0 ' M 4~M12 1 432
squitiiatonnny EII awé‘n’aﬂ%’szaxnmﬂ1s§'ﬂd4u1un’i1§'u3ulﬁmmﬂlﬂuwﬁmﬁmﬁﬁwﬁmmuﬁﬁ"q% BT40-Rr412-M
3Models marked with may require a longer delivery term because they are based on per-order production. TC412-MO



o dg v v . .
lmumﬁ‘l%"lﬂ available shanks milsdfunlsauld  available functions

BT |

U HA-M

o (%4 A’ =) d o . @ 1 ™ >
O dwsuiases CNC nuuiilasauysaiuyy Pt
O jyuvvdunaznsnaia HA206-M | TC206:M

@ ulavuwlasnduaendnllfedesiai hianiod

Famsumsain)uoyi Mlﬂ;

1
@ For perfectly synchro CNC machines 3TC collets can't be attached because they're not used
© short & compact design for synchro tapping

@ Quick-change of tap collets

su BT-HA-M (fhusie BT : ISO 7388-2, JIS B 6339

u HA-M uTC-M

tap
It 3 :HEW—E%
L1
Lo
unit:mm
model Lo : L1 : C1 | capacity ! weight (kg)
BT30-HA206-M 90.0 ! 58.0 ! 23 I M2~M8 | 0.6
BT40-HA206-M 105.0 3 73.0 3 23 | M2~M8 !  1.03
BT50-HA206-M 135.0 ! 103.0 ! 23 | M2~M8 | 366

BT30-HA206-M
TC206-M

su DBT-HA-M (fusie DBT : dusie BT fififtufnduiantihulan)

@31 DBT-HA-M #iwmhelugnuinauazndnmuadaze
@Model DBT-HA-M is available with each size and based on per-order production.
X‘uummm ili)d?u DBT-HA-M WI‘IﬂiJ?‘u BT-HA-M

fusde DBT annsadszneunudtiuda BBT vouAseaiane
Model DBT-HA-M dimensions are the same as model BT-HA-M.
DBT shanks can be combined with BBT spindles of machine tools.

w
>
o
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=
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su HA-M-OHC

Chisk | BT | DBT |

ln1umaﬂ~1’5’lﬂ available shanks miliifuildmld  available functions

© #szuwY coolant Malumingudnansvesdlluiia

@ 31 HA-M-OHF (sHiadiszuvuiigcoolantmalumnndmvasniudauvesing BT : ISO 7388-2
uuy JF) dfismhedeiguiu

@ u53AuVR4 coolant zgaldde 2 MPa fag TC-MO

@ useiuves coolant ﬂuﬁﬂ‘lﬂiﬁ 5 MPa @18 TC-MO-SB '

@ sesdnlindnu HA-M-OHC aunsaawldluanmwiiiazesaamsiiielfiulasnivgu
TC-MO-MIST mmu

O with an internal coolant supply from the center of the spindle

@ Model HA-M-OHF (with an internal coolant supply from the back of the
flange of BT shank : ISO 7388-2 form JF) is also available.

@ Coolant pressure is up to 2MPa with TC-MO collets.

@ Coolant pressure is up to 5MPa with TC-MO-SB collets.

@ Model HA-M-OHC tappers can function in mist specifications only when
used with model TC-MO-MIST collets.

su HSK-HA-M-OHC (fhusie HSK : 1ISO 12164-1, DIN 69893-1, JIS B 6064-1

R . rleiais
HA 412-M-0HC | TC 412-MO
HAL022-M-OHC | TC1022-MO
HA2035-M-OHC | TC2035-MO
HA3050-M-OHC | TC3050-MO

Xhiannsafaduasniv TC IditlosnngUnsalillild

IFdmsumstunsalas

XTC collets can't be attached because they're not used

for synchro tapping.

{u HA-M-OHC ju TC-MO
- JE I "_“) -
L1
Lo
unit:mm
model Lo : L1 : C1 : capacity : weight (kg)

HSK-A 63-H-HA 412-M-OHC 120 | 76.5 | 35 i M 3~M16 | 0.89
YHSK-A 63-H-HA1022-M-OHC 165 | 100.0 | 50 I M 8~M27 | 1.32
3HSK-A 63-H-HA2035-M-OHC 210 1 125.0 ! 72 | M18~M38 | 1.98
YeHSK-AL00-H-HA 412-M-OHC 135 i 915 i 35 'M 3~M16 |  2.80
7cHSK-A100-H-HAL022-M-OHC 165 } 100.0 } 50 ' M 8~M27 | 314
7cHSK-A100-H-HA2035-M-OHC 210 3 125.0 3 72 | M18~M38 | 4.33
Xi'uﬁﬁm‘%awma 5 dodlsssesnomstadaminhfuduilesnnihundniariindamusdise HSK-AGS-H-1A412-M-OHC
Xfﬂuﬂﬂ HSK ‘V]JJiﬁWWTLIWu‘}JPJﬂLL‘UU UHuwIa TC412-MO-SB
»*Models marked wnh-may require a longer delivery term because they are based on per-order production.
2 HSK shank with holes for manual clamping is standard.
su BT-HA-M-OHC (fusie BT : ISO 7388-2, JIS B 6339

u HA-M-OHC ju TC-MO
unit:mm
model Lo : L1 : C1 : capacity : weight (kg)

BT30-HA 412-M-OHC 105.0 i 61.5 } 35 'M 3~M16 |  0.53
BT30-HA1022-M-OHC 150.0 85.0 50 ''M 8~M22 ! 1.05

BT40-HA 412-M-OHC 120.0 76.5 35 ' M 3~M16 ! 1.19

BT40-HA1022-M-OHC 150.0 | 85.0 | 50 I M 8~M27 | 1.46

BT40-HA2035-M-OHC 210.0 | 125.0 | 72 | M18~M38 | 2.13

BT50-HA 412-M-OHC 135.0 1 91.5 ! 35 ' M 3~M16 | 3.73

BT50-HA1022-M-OHC 165.0 i 100.0 i 50 'M 8~M27 | 410

BT50-HA2035-M-OHC 210.0 } 125.0 } 72 ' M18~M38 | 4.92
¥rBT50-HA3050-M-OHC 255.0 } 155.0 | 92 | M27~M56 1 6.90

dyda & v o v L A4 NP R o &
squniiasesnng I dedfszeznamsiadanunhijuouiiemniiundndasinndamumisse
*Models marked with F53 may require a longer delivery term because they are based on per-order production.

su DBT-HA-M-OHC (fwsio DBT : fusie BT fifitufadudanthulau)

@31 DBT-HA-M-OHC #iamwnhelunnumnauasndamumaise
@®Model DBT-HA-M-OHC is available with each size and based on per-order production.
Xwinashaq vesu DBT-HA-M-OHC whiugu BT-HA-M-OHC

Xfuge DBT aansadsznouiualiuifa BBT veaiasesdianas
Model DBT-HA-M-OHC dimensions are the same as model BT-HA-M-OHC.
3% DBT shanks can be combined with BBT spindles of machine tools.

BT40-HA412-M-OHC

+
TC412-MO




o dg v v
lmumﬁ'l%"lﬂ available shanks miladdunlFoula

U SA-I

available functions

| HSK | BT | DBT | STT | ST | MT |

A v \
=) [:d =S =S aAa
O wsesinlinagives KATO nnednga
=3 =S 14 \l d'd U C4 U
@ﬂ’J‘]JﬂNﬂ’J’maﬂ‘ll’éNlﬂﬁﬂ’Jﬂ’]ﬂﬂa AnddnanvallRNIgNIves KATO
. mmwawﬂwmﬂuuumﬂﬁﬂummmmeuawuﬂaﬂ
[ ) mmmmﬁuﬂmsmmusqm/usqaﬂ'lﬂmumﬂauaﬂmNaw'miww (ﬂmumwmﬂmu)
@ ju SA-TI dwSumsiindendsuvrdaiiugunasgiu
U SA-TI dwSumsiinddeudrenisnahedoiguiu
@ 3u SA-TI-OHC (3iiadsEuuaNy coolant mtﬂuvlﬂmuﬁuﬁnmwmaﬂmﬁa) Allsmhedheguiu
o SA-TI-OHS (¥iiniiszuuing coolant ma’lulﬂmumumwmaﬂuma) AfhegIuNY
o Lﬂaﬂuﬂaanwmnmﬂlﬂatnmﬂm
O The best-seller of KATO TAPPERs
O Thread depth controlled by KATO's unique mechanism
@ Synchro error compensation on tension and compression
@ The settings of tension/compression can be customized before shipment (cf. the bottom of this page).
@ Model SA-TI for right-hand threading is standard.
Model SA-TI for left-hand threading is also available.
@ Model SA-TI-OHC (with an internal coolant supply through the center of the spindle) is also available.

@ Model SA-II-OHS (with an internal coolant supply through the side of the spindle) is also available.
@ Quick-change of tap collets

su BT-SA-TI (fhusie BT : ISO 7388-2, JIS B 6339

Ensumsivg msivgilaendy wih1s

combination chart matching collets P18
SA 206-I1 | TC 206-M
SA 412-TI TC 412-MO
SA 1022-I1 | TC 1022-MO
SA 2035- | TC 2035-MO
SA 3050-IT | TC 3050-MO
SA50100-IT TC50100-M

¥eannsal$ilaeniu TC lRisuiu

TC collets also can be used

fig 1 WTC-M fig 2 uTC-M
u SA-II u TC-MO fu SA-II fu TC-MO

ta tap

ey T a

: HEH}EEL =

|F1|F2| F1: u538a L1 F1 | F2
Lo ‘ E‘J F2 : usafla Lo ‘ Fa
Fa : usafandu )
unit:mm

fig model Lo : L1 : C1 : =0 : F2 : Fa : capacity fweight (kg)
BT30-SA 206-I1 | 1200 . 880 . 33 . 5 . 3 . 70 M2~M 8. 064
BT30-SA 412-I1 | 1500 | 1065 . 48 | 7 | 5 | 85 |M3~M 16, 114

1| BT40-SA 206-I1 | 1200 | 880 | 33 ' 5 | 3 ' 70 M2~M 8 120
BT40-SA 412-I1 | 1500 ' 1065 ' 48 ' 7 ' 5 ' 85 'M3~M16 168
BT40-SA 1022-I1 | 1950 : 1300 @ 66 @ 10 ' 6 : 110 ‘M 8~M 27. 262

2| BT40-SA 2035-I1 | 240.0 | 1550 | 8 | 10 | 7 | 130 IM18~M 38  3.91
BT50-SA 206-I1 | 1500 | 1180 : 33 . 5 | 3 | 70 IM2~M 8! 3098

1| BTS0-SA 412-I1 | 150.0 ; 1065 , 48 |, 7 . 5 , 85 !M3~M16.  4.17
BT50-SA 1022-IT | 1950 ; 1300 ! 66 . 10 ! 6 | 110 M 8~M 27, 501
BT50-SA 2035-I | 2250 ' 1400 ' 84 ' 10 @ 7 . 130 'M18~M 38 583

2| BT50-SA 3050-I | 2850 @ 1850 @ 104 : 15 8 | 140 'M27~M 56: 8.60
BT50-SA50100-I1 | 3750 : 2450 : 182 : 25 . 20 : 6.0 'M50~M100: 15.90

XF2 nag F4 flumdnads
%F2 and F4 are referential values.

gunsaliasy : mstasunilasusafe/usedavasju SA-II/CAS  Options : Change of Model SA-II/CAS Tension/Compression

AANTAMTUAMN IAIA UTIAY/UTOA IAMNTINBUMNTINSNHANAN  The settings of tension/compression can be customized before shipment.

smsilasumla F1, F2 (F1: u5990, F2: u5364)

{ oA o
unitmm  mm3ilasunlasmasialseuesusefe/uson

BT50-SA1022-IT
+

TC1022-MO

Uszianl F1 F1=0 - Usgin1l usoa - +30% -
szian2 F1 F1=2 F1=3 F1=5 - Usz1an13 IEXET) -30%
Uszian3 F2 F2=2 F2=3 F2=5 - isz1an15 usoa - -80%
Ussiang F1,F2 F1=0-F2=2 F1=0-F2=3 F1=0+F2=5 - 1531120 RN +50% -
Ussians F1,F2 F1=2+F2=2 F1:2-F2:3‘F1:3-F2=3 F1=5:F2=5 - Uszian21 usafa - +30% -

sz1An23 usaaa -30%

su DBT-SA-IIL (fusto DBT : fhusie BT ifliuduifamhulau)
@31 DBT-SA-I {idmmhelunnunauasndnmud dase

@Model DBT-SA-IIL is available with each size and based on per-order production.
Xuinaseg vesgu DBT-SA-II whiugu BT-SA-IT

iude DBT awnsalsznevfivaliuifia BBT veuiasedianda
%Model DBT-SA-III dimensions are the same as model BT-SA-III.
3DBT shanks can be combined with BBT spindles of machine tools.
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mmudenlsla

available shanks

B SA-I

4
miladsunlFaula

usudn w9

available functions

O vawaderanananuuBalasludruveansafanazusion

O sYupvdunazunsany

@ wasulasndunaniyldedesiaih

© Synchro error compensation on tension and compression

O Short & stiff design
@ Quick-change of tap collets

su MT-SA-II (Aumies Morse : ISO 296, DIN 228, JIS B 4003

R e ity
SA 412-1 | TC 412
SA1022-T | TC1022
SA2035-1 | TC2035
SA3050-T | TC3050

figl
1 SA-II uTC
tap
L1 ‘Fl F2 ‘
Lo
F1: usada
fig 2 F2 : usa
1 SA-II uTC
tap
L1 ‘Fl F2 ‘
Lo
unitmm

fig model Lo : L1 : C1 : F1 : F2 : capacity : weight (kg)

MT2-SA 412-T 1320 : 85 : 48 . 10 . 20 M3~MI2. 091
1| MT3-SA 412-T 1320 | 885 | 48 . 10 20 M 3~M16: 1.07

MT3-SA1022-1 181.0 | 1160 | 66 | 10 | 30 M8~M22. 224

MT4-SA1022-1I 181.0 | 1160 | 66 | 10 | 30 | M8~M27 ! 253

MT4-SA2035-1 1945 | 1095 ' 8 | 15 | 25 | M18~M35 3.05
2| MT5-SA2035-II 1945 1095 @ 88 15 25 1 M18~M38 @  4.00

MT5-SA3050-1I 2260 1260 : 102 15 . 25 1 M27~M56: 525

MT3-SA412-IT
+
TC412




o dg v v . .
lmumﬁ‘l%"lm available shanks milsdfunlsauld  available functions

CBr | srr| st | mr ]

U SA-VI

© ﬂﬂﬂuﬂﬂu’lﬁ’lﬁ%’u lﬂ%ﬂqgl’ﬂﬂﬁ\Tﬁa’lﬂﬂa’] E]']Jig AN Imigqmﬁquh mﬁqukﬂaﬂnﬁl’lu wu;11$7
combination chart matching collets
@ raspieAanaanuudalasludinveusifenazusion SA 412-VI TC 412

@ conuuunliiivnadudmituiinga SA1022- VI TC1022

@ wiswlaesnivaeninlldedenam

O Designed for wide range of machine tools

@ Synchro error compensation on tension and compression
@ Short design for limited space

@ Quick-change of tap collets

31 ST-SA-VI (AMuse ST : MudeuUUINUNTATZUDA

4 SA-VI uTC
tap
g +————H3|§ ==
al F1: usida
F2 : usafia
Lo F1 F2
12 L1
unit:mm
model Lo : L1 : C1 : F1 : F2 3,,,;15}]5}05””3 capacity : weight (kg)
I I I I I 2 2 I I
Y ST20-SA 412- 93.0 1 495 . 47 | 6 | 8 . 60 | 20 | M3~M16 . 0.51
ST25-SA 412-VI 93.0 , 495 , 47 , 6 8 , 75 , 25 | M3~M16 ; 0.64
ST32-SA 412-VI | 930! 495 | 47 ' 6 ' 8 ' 80 ' 32 | M3~M16 ! 0.86
ST32-SA1022-VI | 1400 | 75.0 ' 64 ' 8 | 10 | 80 | 32 | M8~M27 | 147
Y ST42-SA1022- 140.0 3 75.0 3 64 3 8 3 10 1 80 3 42 3 M8~M27 3 1.80
ijuﬁﬁm‘%mwmﬂ [ ] am@]’m‘h’i’izﬂ:nmmﬁﬂdqmuﬂiﬁ:uﬁ'wﬁmmnL‘fluwﬁmnmmwmammumawa ST32'5_€412‘VI
% Models marked with may require a longer delivery term because they are based on per-order production. TC412

qu STT-SA-VI (AMusio STT : Munsanenszuenavsuiaiednas CNC

71 SA-VI uTC
tap
L =< {[{]3==
2 F1: w380
F2 : usefa
L1 F1 F2
(2 Lo
unit:mm
model Lo : L1 : C1 : F1 : F2 3,,,5;1,3,*‘@&2,”3 capacity : weight (kg)
STT20-SA 412-VI 93.0 1 495 . 47 | 6 | 8 | 60 : 20 | M3~M16 | 0.51
STT25-SA 412-VI 93.0 ' 495 47 | 6 | 8 | 75 |, 25 | M3~M16 | 0.64
STT32-SA 412-VI | 930 ' 495 ' 47 ' 6 . 8 ! 8 ' 32 ! M3~M16 ' 0.86
STT32-SA1022-VI | 140.0 + 750 ' 64 ' 8 ' 10 ' 80 ' 32 | M8~M27 ' 147
Y STT40-SA1022- 140.03 75.0 i 64 i 8 i 10 i 80 i 40 i M8~M27 i 1.73
seqpuitiaonnne I ondeddszeznmmatadanunhiuduiiemnifundaiasiindamudise STT32'§_A412'VI
% Models marked with may require a longer delivery term because they are based on per-order production. TC412
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v 1A v q o dg o v . -
mimudenldla  available shanks milsdunlsanld  available functions

O gunsaidindganuvdanguliaanuuuiiad
combination chart matching collets

@ oonuuuINAWSLIATOIIEMULINSAT/1AS8a1E CNC RA 412 TC 412

@ sasaBaIguInansEHINuAUYIRendiuLAuYesgiIl Tneuntii RA1022 TC1022

@ uaswlasniuasndnlldedenai

© Radial floating tapper

@ Designed for radial drilling machines / CNC drilling Machines

@ CEccentricity compensation between a tap axis and a previously drilled hole axis
@ Quick-change of tap collets

Ju JT/MT-RA (Aumues Jacobs : ISO 239 / mumies Morse : 1SO 296

M RA uTC

T

unitmm
Lo : L1 : C1 : F ! capacity ! weight (kg)

W JT6-RA 412 155 | 111.5 | 51 | 1.0 M 3~M 8 | 1.10

Y MT2-RA 412 120 | 76.5 | 51 | 1.0 M 3~M12 0.75

# MT3-RA 412 120 i 765 51 i 1.0 'M 3~M16 |  0.90

¥r MT3-RA1022 160 } 95 } 68 } 1.0 ‘M 8~M22 i 120

¥ MT4-RA1022 160 } 100 3 68 3 1.0 ‘M 8~M27 i 152
Nequitiadenmne I endedlfszoznmmstadnnunhiusuiitesnnifundasasiindamusmdide MT3'T1022
*Models marked with may require a longer delivery term because they are based on per-order production. TC1022



wTC

\
O 1asndy TC ansadszneusntinnuiasesmindeddsd SA (RA/SA-II/SA- I /SA-VI) 1a

() nlasuaendnildna: @ ummmﬂmaanmqnu 4 520V (32~168 ux.)

() uaﬂﬂsmmnﬂLmumﬁmmmﬂLwawanLammﬂmnwmmﬂanmﬂ

() aamuLmnﬂ'lmﬂﬂﬂnﬁmguwmumsmmﬂanmﬂ

() nlasuaendnildsnadinazmius

@ Siussdinfmnzanliudrdmiuaeninludasvinameliilszndanatlumsdae

@ gUnsalirdausidaelinalnadainssnauitelihouldlagbiszaadada nazfnmanulasasoaaeasuengmslinuitsrumli
) qmmmsalé’amtsaﬁﬂ‘lunﬁﬁﬂé"ﬂﬁ 4 Juyy Av Standard (1A3514), Yellow (H1v@09), Red (f1a9) uaz Roll (visu)

@ vaensvitiivmalngiiu (@wih 02) sghinwdansebalumsanaauuy "Red” (@uas) 3o "Roll" ()

% aenduuuBunniansludizanusaiivdanasinngaeenandasnivaend

© TC collets can be combined with SA-series tappers (RA/SA-II/SA-TI/SA-VI)
@ Quick-change of taps @ Available in 4 different lengths (32~168 mm) *E
@ Atorque limiter is equipped to avoid tap breakage.
@ Reliable torque transmission by driving the square portion of the tap
@ Stable tool positioning on quick changing of taps ]
@ Suitable torques have already been set for each tap size in order to save time H2
@ The torque limiter adopts a ball clutch mechanism for smooth operation and maintains safety as well as high durability. Hi 1
@ Your choice of 4 setup torques (Standard, Yellow, Red and Roll) L2
@ Oversized collets (cf. P02) do not include “Red” or “Roll” setup torque.
% Cemented carbide taps decrease clamping force and tend to pull out of the tap collet.
undalumsfiamiidenldvesgqUnaciniausia
Famuiiszy NATTI RRIGEN duaa e
mslgany msdiaguanmly midagunuion mIfauuINg mstuginded
1A3RaNINY it YELLOW RED ROLL
Faqunu ménndasueu (SC) Bunuesqiiflondaassndeuuy widnndnl3atin (SUS) widnndasueu (SC)
widnndwanlasiionuazlududiin (SCM) Fununeuvdeavde mdnndliietesile winndwanlasdionuazlududiin (SCM)
ménndemiley (FCD) nandfin 104 Funuezgiiflundaassvdenuy
wianandedim (FC) a1 ‘a1 a1
usedialumsfinga Uszmnaideavesusidia madhusedamnasyu gnhusanagu gnhuslanagu
lumsdiamanndianueu 0.45% Uszana 20% Uszana 30% Uszanal 60% wn
unit:mm 5
tap size D . (1]
model oo ro oo e oo oo H1 H3 C2 C3 weight (k =
metric thread ' unified thread gt (kg) o
TC 206 M 2~M 8  UNo.2~U5/16
M 3~M12 1 UNo.5~U1/ 2
TC 412 |- S-S oo
M14-M16 | U9/16~U5/ 8
- ,M,f}’:tMZZ, _1.U3/8~UT 8.
TC 1022 |- e s T
TC 2035 = [---FFE-oEEEooaoEo e
TC 3050 @ |---CE TSI
TC50100 | M100 . U4

TC 206 -L+ 30

U No.2~U 5/16

TC 206 -L+ 60

U No.2~U 5/16

TC 412 -L+ 60

U No.5~U 5/16

TC 412 -L+100

TC 1022 -L+ 60

TC 1022 -L+100

TC412

TC 2035 -L+ 60

P38-P1

na o

¥tlasniu TC dmSuiindeie (2TC2035) Tﬂﬂ%'sﬁmuaaﬂmﬂaﬂs 17
3TC collets for pipe thread (ZTC2035) are used in the setscrew manner.



2 TC-M/TC-MO

O taondu TC-M/TC;MQ mmgaﬂsznausamﬁihﬁ'ul,ﬂ'%m%l"mmam%'%é SA (RA-M/HA-M/HA-M-OHC/SA-II) %3
oNUULINANYSUIATRINDAAN N IULTIAT

@ uasuaenildsas @ fanwemlidendeiu 4 sedy (32-168 3.

@ lifignsaliiausidafanandeiteraniasinsldamanveandeithiisane
@ duinussbalidlaensnyudiuigiavesnandnl

@ uisusendnlldnaiuasusiug

o lusagwiin 19 nervummsia H2, L2, 01 uaz D

% aendluuvFuniimsludezanuswiludanazinvgaesnnnlasniuaendn

© TC-M/TC-MO collets can be combined with SA-series tappers (RA-M/HA-M/HA-M-OHC/SA-TI) designed for synchro machine tools
@ Quick-change of taps. @ Available in 4 different lengths. (32~168 mm)
@ No torque limiter is equipped to avoid insufficient thread depth.
@ Reliable torque transmission by driving the square portion of the tap.
@ Stable tool positioning on quick changing of taps.
@ Please refer to P19 about H2, L2, 21 and D measurements.
Cemented carbide taps decrease clamping force and tend to pull out of the tap collet.
U maidu UTIAUYB coolant
TC-M haifiszuudie coolant My without an internal coolant supply
TC-MO fszuuhecoolantmelumnguénarsvesaiuifa  with an internal coolant supply from the center of the spindle qqﬁq 2 [MPa]
TC-MO-SB TC-MO wilnilangien (gnscliduveiin -SB) Tumsyihii fm/Winhisiu - TC-MO with a setscrew (-SB option) to clamp a tap more tightly qﬁd 5 [MPa]
x fidaoniu TC-M/TC-MO dwsunsnadnlmusnasgiu ISO/DIN/IIS
% filaendu TC-M/TC-MO dwsuaenfiuuuBalasyes 0SG Muguiu T :
% aandu TC-MO-MIST luanmmslianifduazossiisimhedaemuiu ’Ei - S ——— L]
¥TC-M/TC-MO collets for taps under ISO/DIN/JIS standards are available.
HTC-M/TC-MO collets for OSG's synchro taps are also available.
*TC-MO-MIST collets in mist specifications are also available. Hs
H2
Hi 0
L2
unitmm
% tap size D
2 model | metric thread | unfied thread | pipe thread | "% Ha c2 C3  |weight (ko)
= TC 206-M M 2~M 8 | UNo.2~U 5/16 | 32.0 20.0 21 15 0.07
< TC 412-MO __M3~M12 i UNo5~UL 2. P18 | __ 435 | 205 | ¢ 3 . 20| . 019 __
M14 -M16  U9/16~U5/ 8, P1/4-P3/8 49.5 33.0 33 27 0.23
MB8~M22 U3/ 8~U7/8. | 650 | 380 | 50 | _ 2 | 061
M24-M27 Ui T [es0 | 425 | 50 |- 36 | 065
o P48 [ 500 | 205 | 50 | - 20 | 052
TC 1022:M0 R CPu4-P3B | 590 | 255 | 50 |- 277|056 -
I . _P12-P58_ | 620 | 385 | & 50 | 36__ | 0.63 __
' ' P 3/4 65.0 42.0 50 40 0.68
__M18~M36__ U 3M4~Ul3/8. | _ 850 | 50.0_ | ] 70 | __ 46 | 172
UEZIEAI0 !  P38~P1 71.0 36.0 70 46 1.66 TC412-MO
__M27-M28 0 _Ul-U1L/8 | _ 850 | _ 470 | ¢ 87 | __ 64__ | __ 342
_M30~M52 G U1LA~U2 1000 | 620 | ¢ 87 | - 64 [ - 350
TE3050-MO = - Ms6 . U2i4 71050 | 695 | 87 | _ 68 | 357
| . P3/4~P13/4 85.0 47.0 87 64 3.59
~ M50~M90 | U2 ~U3L2| | 1300 | 8L0 | 116 | _ 86 | 799
TC50100-M | | M100 L s o [71300 | 845 | 116 | - 90 | - 7.64
| . P15/8~P3 113.0 64.0 116 85 7.64
TC 206-M-L+ 30 M 2~M 8 | UNo.2~U5/16 ; 62.0 50.0 21 15 0.08
TC 206-M -L+ 60 M 2~M 8 ' UNo.2~U 5/16 | 92.0 80.0 21 15 0.11
__M3>~M8 UNo5~U516, __________ | 1035 | _ 75.0 | ¢ 33 | __ 16 | . 024
M10-M12 U3/ 8~U1/ 2. ___ P18 ___| 1035 | 80.0 | ¢ 33 | __ 20 | 0.26___
TC MZMOL+ 60|~y 16 T U6~ U/ 8 | 1095 | 930 | 33 | 27 [ 040
! " P1/4-P3/8 | 109.5 93.0 33 27 0.40 -
__M3~M8 1 UNo5~US516 | 1435 | 1150 | 33 | __ 16 | __ 226 setscrew
M10-M12 U3/ 8-U1l/ 2. P 1/8 1435 120.0 33 20 0.31
TC MZMOLH00| a6 " Uoe - U/ 81~ " [71a95 | 1330 | 33 | 27 | 053 \
| . P1/4-P3/8 1495 133.0 33 27 0.53
M8~Ml2 U3 8~UV2;, | 1250 | 865 | 50 | _ 20 | 070
T MI4-M16 | U9A6-US/ 8 ["1250 | 915 | 50 |~ 27| 080
T MI8~M22 U3/ 4-U7/8) ['1250 | 980 | 50 |~ 2 | 085
o M24-M27 ur . . ________|_ 1280 _ | 1045 | ¢ 50 | 36__ | 0.90 __
TC 1022 MO L+ 60 -~ - T CPie [ 1100 | 805 | 50 | 20 [ 062
I . __PL4A-P3/8 | 1190 | 855 | & 50 | 27 | 0.76___
T T _P12-P58 | 1220 | 985 | 50 | 36 | 086
! ! P 3/4 125.0 102.0 50 40 1.06
T MB8~MI2 U3 4~UL | 1650 | 1265 | 50 | _ 20 | 085 _
T MI4-M16  U9A6-US/ 81 " "["1650 | 1315 | 50 |~ 27 [ 090
T MI8~M22 U3 4-U7/ 81 [ "1650 | 1385 | 50 | _ 2 [ 100 - TC412-MO-SB
M24 - M27 Ul i 168.0 144.5 50 36 1.05
TER022MO L0 |- T T P 7159.0 1| 1205° [ 50 1|1 7207 [ 066
T ;T " PU/4-P3B8 | 1500 | 1255 | 50 | - 21| 086
T o _ P12-P58 | 1620 | 1385 | 50 | - 6| 103
| i P 3/4 165.0 142.0 50 40 1.28
__M18~M22 U3/ 4~U7/ 8, | 1450 | 97.0_ | ] 0 | 32| __ 145
M24 - M27 | Ui o _______|. 1450 | 1015 | i 70 | . 36__ | __ 165 __
TC2035:MO L+ 60 |~ yog~mize | U1TB~ULE | | 1450 | 1100 | 70 | _ 467 [ 190
! ' P3/8~P1 131.0 96.0 70 46 2.30

‘
laoniuindedmiunie (2TC2035) ludnwazifenfumsiiugadng

ldsannuhaimsiaves H1, H2 uag o1 azuandneenlflugunsalicdinvessila -SB
18 % Thread collets for pipes (ZTC2035) are used in the setscrew manner.
*Please note that H1, H2 and 21 measurements vary in -SB option.



Yinasinseveslasnduaeniiiu TC/TC-L model TC/TC-L tap collet dimensions

model TC206/TC206-L unitmm  model TC412/TC412-L uwitmm  model TC1022/TC1022-L unit:mm
D il -~ - a— 91 | He D hoseiwi|- -2 M2 D homsini|- -2 | H2
T nasgwe L+30 1 L+60 s L+60 1L+100 pnasgw L0, 100 snasg 460,100 s L+60 1L+100wasgw: L), 100 poasgma 160,100
M2 040 52 @ 82 ' 112 |20]|20 M3 | 050 6451285168.5] 21 | 25 25! 21 M7 [1.00 92152 192 |27 38 (38" 27
M22 | 045 54 | 84| 114 |22|20 M35 | 0.60| 66.51130.51170.5/ 23 | 27 251 21 M8 | 1.25 97 157 | 197 | 32143 (38} 27
M23 | 040 54 : 84 : 114 [22]20 M4 | 070 69.5133.51173.5 26130 2622 M9 | 125 99159199 | 34 1 45 |38 27
M25 | 045 56 | 86 . 116 |24 |20 M45 | 0.75| 72.5/136.5!176.5/ 29| 33 26 | 22 M10 | 150/ 102 | 162 | 202 | 37 | 48 |38 27
M26 | 045 56 | 86 | 116 |24 |20 M5 | 0.80] 77.5/141511815) 34 138 26| 22 M11 | 150 106 | 166 | 206 | 41| 52 |39 | 28
M3 0.50| 57 | 87 | 117 |25|21 M55 | 050| 69.5133.51173.5/ 26 1 30 26 ! 22 M12 | 1.75/ 108 | 168 1208 | 43 | 54 |39 | 28
M3.5 | 060 59 ! 89 : 119 |27 |21 M6 | 1.00] 79.5143.5/1835| 36 | 40 2622 M14 | 2.00 112 | 172 | 212 | 47 | 57 |41 31
M4 070 62 | 92 | 122 |30]|22 M7 | 1.00| 81.51145511855| 38 | 42 27| 23 M15 | 150\ 114 | 174 | 214 | 49159 |41 31
M45 | 0.75| 65 | 95 ' 125 |33 |22 M8 | 125 865150.5190.5| 43 1 47 27123 M16 | 2.00 117 ' 177 1 217 | 52 1 62 |43 33
M5 0.80| 70 ! 100 ; 130 |38 |22 M9 | 1.25| 88.5/148.5!188.5| 45| 45 27 | 27 M18 | 250/ 121 | 181 | 221 | 56 | 56 |44 | 44
M55 | 050 62 | 92 | 122 |30 |22 M10 | 1.50| 9151151511915 48 |48 27127 M20 | 250 125 | 185 | 225 | 60 | 60 |45 | 45 e
M6 1.00| 72 | 102 | 132 |40 |22 M11 | 150 955!155.51195.5| 52 1 52 281 28 M22 | 250 134 1 194 1234 | 69! 69 |46 ! 46
M7 1.00| 74 | 104 ' 134 |42]23 M12 | 1.75] 97.5/157.5/197.5) 54 | 54 28! 28 M24 | 3.00] 140 | 200 | 240 | 72 72 |48 | 48
M8 1.25| 79 | 109 | 139 |47 |23 M14 | 2.00[106.51166.51206.5 57 | 57 311 31 M25 | 2.00 115 | 175 | 215 | 47 | 47 |48} 48
U No. 256 54 1 84 ' 114 |2220 M15 | 150/1085!168.5208.5 59 1 59 31! 31 M26 | 150 115 1 175 ' 215 | 47 1 47 |48 ' 48
U No. 3|48 56 | 86 | 116 |24 |20 M16 | 2.00[111.5/171.5!211.5| 62| 62 33 | 33 M27 | 3.00 150 | 210 | 250 | 82| 82 |48 ! 48
U No. 440 56 | 86 | 116 |24 |20 UNo. 5/40 | 64.512851168.5 21125 251 21 U3/ 8 16 | 1021162 1202 | 37148 |38 127
U No. 540 57 | 87 1 117 |25|21 UNo. 6(32 | 66.51130.5!170.5| 23 1 27 25 21 U716 [14 | 106 ' 166 ' 206 | 41 152 |39 ! 28
U No. 632 59 | 89 ! 119 |27 |21 UNo. 8(32 | 69.5/133.5/173.5 26| 30 26 | 22 U1/ 2 [13 | 110 1 170 | 210 | 45| 56 |40 | 29
U No. 8|32 62 | 921122 30|22 UNoA0 |24 | 77.51141.5!181.5 34 1 38 26 | 22 UOM6 12 | 114 1174 1214 | 49159 |41 31
U No.10 |24 70 ' 100 ' 130 |3822 UNod2[24 | 77.511415181.5) 34 1 38 26 ' 22 U5/ 8 |11 [ 118 1 178 1218 | 53 163 42132
U No.12 | 24 70 | 100 | 130 | 38|22 U1/ 4 |20 | 79.5/143.5/183.5/ 36 | 40 26| 22 U3/ 4 10 | 126|186 | 226 | 61| 61 |44 |44
U 1/ 420 72 1102 | 132 40|22 U516 |18 | 86.51150.51190.5 43 1 47 27 123 U7/ 8 |9 | 1341194 1234 | 69169 |46 46
U 5/16 |18 79 1109 | 139 47|23 U3/ 8 [16 | 91.5115151191.5 48 1 48 27 1 27 U1 |8 | 1451205 245 |77 177 |48 48
U716 |14 | 955/155.5/195.5/ 52 | 52 28 | 28 P1/8[28 | 85145185 |26 26 (29 29
U1/2 |13 | 99.51150.51199.5/ 561 56 29 ' 29 P14 19 891149 1 189 | 30130 |32 : 32
U916 |12 |108.5!168.5:208.5 59 1 59 31! 31 P3/8 |19 | 90150 190 | 31:31 34 34
U5/ 8 |11 |112.5/172.5:212.5/ 63 | 63 32|32 P1/2 |14 | 100 ; 160 | 200 | 38 | 38 |42 42
P1/8 28 | 70.51130.5:170.5/ 271 27 28 : 28 P58 14 | 101161201 |39:39 4343
P1/ 4 |19 | 7951139511795/ 30 1 30 3232 P3/ 4 [14 | 105 165 1 205 | 40 1 40 |45 45
P3/8 |19 | 80.5140.51180.5 31|31 34! 34
model TC2035/TC2035-L unit:mm model TC3050 unit:mm model TC50100 unit:mm g
D szuziing ;1791;_{1;52{4:60” Q4 H2 D svoging L2 Q4 H2 D szueiing L2 Q1 H2 E‘
M18 | 25| 140 | 200 | 55 | 45 M 26 15 | 131 46 49 M 50 30 | 232 | 102 78 2
M20 | 25| 144 | 204 | 59 | 46 M 27 30 | 166 81 49 M 52 | 50 | 247 17 78
M22 | 25| 153 1 213 | 68 | 47 M 28 20 | 134 49 56 M 55 | 40 | 229 99 81
M24 | 30| 156 | 216 | 71 | 49 M 30 35 | 178 78 57 M 56 | 55 | 254 | 124 81
M25 | 20| 131 | 191 | 46 | 49 M 32 20 | 146 46 59 M 58 | 40 | 229 99 81
M26 | 15| 131 | 191 | 46 | 49 M 33 35 | 186 86 59 M 60 | 55 | 264 | 134 81
M27 | 30| 166 | 226 | 81 | 49 M 35 15 | 149 49 61 M 62 | 40 | 230 | 100 85
M28 | 20| 134 | 194 | 49 | 56 M 36 40 | 194 94 61 M 64 | 60 | 270 | 140 85
M30 | 35| 164 ' 224 | 79 | 56 M 38 15 | 154 54 61 M 65 | 40 | 230 | 100 85
M32 | 20| 132 | 192 | 47 | 58 M 39 40 | 202 | 102 63 M 68 | 60 | 278 | 148 87
M33 | 35| 172 | 232 | 87 | 58 M 40 3.0 | 202 | 102 63 M 70 | 60 | 283 | 153 87
M35 | 15| 135 | 195 | 50 | 60 M 42 45 | 208 | 108 67 M 72 | 60 | 283 | 153 87
M36 | 40| 180 | 240 | 95 | 60 M 45 45 [ 213 113 67 M 75 | 40 | 227 97 93
M38 | 15| 140 | 200 | 55 | 60 M 48 50 | 216 116 69 M 76 | 60 | 277 | 147 93
U 34 |10 | 145 1 205 | 60 | 45 M 50 30 | 208 | 108 72 M 78 | 20 | 187 57 93
U 7/8 | 9 | 153 | 213 | 68 | 47 M 52 5.0 | 223 | 123 72 M 80 | 60 | 282 | 152 93
U1 8 | 161 | 221 | 76 | 49 M 55 40 | 208 | 103 77 M 82 | 20 | 185 55 90
Ut1/8 | 7 | 164 | 224 | 79 | 56 M 56 55 | 223 | 128 77 M 85 | 60 | 282 | 152 93
Ut1/4 | 7 | 172 1 232 | 87 | 58 u1 8 161 63 48 M 90 | 60 | 287 | 157 93
U13/8 | 6 | 180 | 240 | 95 | 60 ui1i8 | 7 164 66 55 M 95 | 6.0 | 287 | 157 93
P 38 |19 | 102 ' 162 | 31 | 34 ul1/4 | 7 186 86 59 M100 | 60 | 287 | 157 93
P 12 |14 | 112 1 172 | 41 | 39 U138 | 6 194 94 61 u2 45 | 247 117 78
P 58 |14 | 113 1 173 | 42 | 40 U112 | 6 197 97 63 U21/4 | 45 | 254 | 124 81 s
P 34 |14 | 114 ' 174 | 43 | 42 U134 | 5 208 | 108 67 u21/2 | 4 270 | 140 85
P 7/8 |14 | 117 ' 177 | 46 | 44 u2 45 | 223 | 123 72 U234 | 4 278 | 148 87
P1 1 120 | 180 | 49 | 46 U21/4 | 45 | 233 | 128 77 (VK] 4 282 | 152 93
P 314 | 14 128 43 42 U4 | 4 292 | 162 93
P 7/8 | 14 131 46 44 ust2 | 4 302 | 172 93
P1 11 134 49 46 uUssa | 4 312 | 182 93
P11/8 | 11 139 54 46 u4 4 312 | 182 93
P11/4 | 11 138 53 52 P13/4 | 11 167 54 61
P11/2 | 11 141 56 54 P2 11 169 56 64
P13/4 | 11 143 58 57 P21/4 | 11 190 77 68
P21/2 | 11 188 75 70
P23/4 | 11 187 74 76
P3 11 190 68 87

. [ o 4 a 4
sNsansuna o1 asfunlsileszozindulaouuladhl

" a ¢ 2 AV ¢ A a ] & o 2 -9
Xixﬂ%w’ﬂ?ﬁlmlﬂﬁﬂﬁguiﬂﬂﬁiﬂLﬂﬁﬂ’.l‘l/li)i];‘fllﬁm WuInuYeanagIneily ——
% Note that 21 values vary when the shown pitches change.

% The pitches of unified or pipe threads denote the number of threads per inch.
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o dg o v c .
lmumaw‘lq’flﬂ available shanks milsdsunlsonld  available functions

BT | STT |

su RF

d oV = =) \ Vly v A Y e » ”
© alnsaimilinaginuvgargulamunulsai WnsMsivg msdugiasniy w22
? o ? N combination chart matching collets P22
£ . . P T
@ sasanmidesguinanszuinaendnlivzitngBieu RF103 ER 8
@ silselomidmdunsiindsivesgiununannainnmsvaslaglfuivuy RF306 ER11
@ ounsaiugaivselemidmiumsumesziisigunulunsainanunanvesgdrAgndumisnuiug RF414 ER20

@ duinusiialddlasnisviyuindniavesaandy

© Radial floating tapper

@ Eccentricity compensation between a tap axis and a previously drilled hole axis.

@ Useful for threading of cored holes after die-casting.

@ This is also useful for reaming holes when circularity is more important than accuracy of position.
@ Reliable torque transmission by driving the square portion of the tap

su BT-RF (fhusie BT : ISO 7388-2, JIS B 6339

M RF

Jasniu ER

2|

[T

F : mstanguldTumniai dnstanseinta

L1 cIaF‘nping squqare screw

Lo
unitmm
model Lo : L1 : C1 : C2 : F : capacity : weight (kg)
75.0 53 | 350 1 120 0.3 M 1~M 3 0.62
BT30-RF306 75.0 1 48 i 400 | 16.0 | 0.8 ' M 3~M 6 . 0.60
BT30-RF414 112.0 | 70 . 510 | 280 | 1.0 M 4~M14 | 111
90.0 | 63 ;400 , 16.0 0.8 ' M 3~M 6 1.29
BT40-RF414 1000 | 58 ! 510 ! 280 1.0 'M 4~M14 | 1.80
1050 @ 78 | 400 | 160 ! 0.8 'M3~M 6! 365
150 : 73 . 510 . 280 1.0 ‘M 4~M14 1 416 BT40.REALA
sequitiiatoanng Fodlfszoznmmatadanunihpduiiemnifundasusiindanumdige E;rzo

ssanudhigu RE hifidszundougn ES-M (mh 22) saeglugunsalinasg
% Models marked with may require a longer delivery term because they are based on per-order production.
% Note that model RF does not include model ES-M spanner (P22) as standard equipment.

TT-RF (Musie STT : mMuasiwmsnszuendmisuiasednas CNC

uRF
Jaoniu ER
tap or reamer
w
5 ’ = v o
o i — ] bl e R anzdamseinid
J ! I clamping square screw
w
F : mstanguldlunmniad
L1
22 Lo
unit:mm
model T T D T ht (kg)
A S S NS B S B S
STT20-RF306 67 | 40 | 40 | 16 | 08 | 60 ., 20 | 4~6 | 045
STT25-RF306 67 ' 40 ' 40 ' 16 ' 08 ' 75 ' 25 ' 4~6 . 059
STT25-RF414 90 : 48 51 : 28 10 ! 75 ! 25 | 5~11 . 104
STT32-RF414 90 . 48 i 51 : 28 . 10 : 80 . 32 . 5~11 . 126

ssanudhigu RE hifidszundougn ES-M (mh 22) saeglugunsalinasgi
% Note that model RF does not include model ES-M spanner (P22) as standard equipment.

STT32-RF414
+
ER20



TL! RF-OHC

lmumﬁ‘l%"lm available shanks miliifuildnld  available functions
BT _ [ coolant |
O gadnindsnvvdangulalunuasainissuuaie coolant Mely moasing [T
combination char matching collets

@ u39Uuva3 coolant galdde 5 MPa RF414-OHC | ER20-GB

x . . o 2 wpr o X

@ sausvanmmbesguinanszninunuvainendUnuunuvesgnglineunini
- ve o A 4 - , o

@ iiszlomidmsumainnagivesgiiununanrasnnisudelaglFusinyy

s X0 o o o a ¢ v 1o ad o w1 o rd oo
. qﬂﬂsmuﬂmﬂsﬂmmmmumﬁumasgmﬂLwnu‘l‘unsmmmmﬂammgmﬂmmwnmemmum
© Radial floating tapper with an internal coolant supply
@ Coolant pressure is up to 5SMPa
@ Eccentricity compensation between a tap axis and a previously drilled hole axis
@ Useful for threading of cored holes after die-casting
@ This is also useful for reaming holes when circularity is more important than accuracy of position.

71 BT-RF-OHC (fhusie BT : ISO 7388-2, JIS B 6339

3u BT-RF-OHC
Jaoniu ER-GB
tap
w
o g /.
BRI | G=t—1r— «
d==r=3
L
F : mstanguldumniad
L1
Lo
unit:mm
i i i i i . i .
model Lo ] L1 ] C1 ] C2 ] E ' capacity ' weight (kg)
115 74 ! 51 ! 28 ! 1 ' M 4~M14 1.22
20 : 76 i 51 . 28 1 ' M 4~M14 © 197
20 79 + 51 . 28 1 ' M 4~M14 1 429
Xiuﬁﬁlﬂ%ammﬂ ﬁaﬂ%ﬁ:Hsnmmﬁﬂdqmuﬂiﬁ'uéulﬁmmnlﬂuwﬁmﬁmvﬁﬁwﬁmmnﬁﬁq%ﬂ BT40-RF414-OHC
scsanswdhgu RE ldivszundengu ES-M (nih 22) sameglugUnsalinasgu ER2-(|)——GB
% Models marked with may require a longer delivery term because they are based on per-order production.

% Note that model RF does not include model ES-M spanner (P22) as standard equipment. DS/ER20

gilansaummnilsenavdmsunalamsinauuuudanguldlusuisas illustrated guide for radial floating mechanism

munfndy unualhufaveuasesinsuazununeninlazegsmgudnaniumumniiingesn  guasaifnlinderniinalnnstanguld
Tuuwnsaiiszannsansnunuvesaenfesnnagudnanld wiaenfidinmpldfmedtuba uazunuvesasnfiaziamunuiuun

vosdthufa quuantfihliansahsesnendlgagnmelineumhilld suhliannsasfiunszuoumsla laglidea)Suudmumia

Normally, the machine spindle axis and the tap axis are concentric through a tapper. Tappers with the radial floating mechanism can decenter the tap
axis, but the tap can be driven by the spindle and the tap axis is still parallel to the spindle axis. This feature allows the tap to be guided to the previously
drilled hole, which enables processing without revising positions.

SaL1es 4y
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IZ ﬁ Eccentricity |Z £|
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| Anuitsgudnaesshauay AoNMILRENALY
oo, o ; shumisgudaana
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L Wégnmglineuning Preunthilegldsumssaise The tap returns
The _tap is gu_lded to the ‘ Eccentricity between a to the center after
previously drilled hole. tap axis and a previously processing.
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| anudesguinans
Eccentricity
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ﬂaan%’uq’u ERS8 ﬁ'l‘l’i%’ﬂﬂ‘ﬂﬂiﬂjﬁ'lﬂlﬂaﬂ?éu RF103 Model ERS collets for model RF103 tappers  unit:mm

w:mmmmaﬂﬁm t'a.p size tap shémk dia. : q‘u : Ha : D2 gmm fdou
metric thread | unified thread 1 ; ; ; NN
M1~M2.6 | U No.0~U No.4 3 | ER83 !
3 i 13.5 | 8.0 ES8M
M3 - M3.5 U No.5°U No.6 4 | ER8-4 | |

tasndugu ER11 dwsugunsaldnlinderzu RF306

Model ER11 collets for model RF306 tappersnit:mm

wwmmﬂaﬂﬁm t'a\.p size tap shank dia. : 5 : Ha : D2 ﬂ‘ssuﬂ iAou
metric thread | unified thread di ! : ! ! Nvangan
M3 - M35 | No.5+UNo.8 40 | ERI114 ! }
M4 + M4.5 No.8 50 | ER11-5 | 3
M5 + M5.5 | No.10+U No.12 55 | ER11-55 | 180 | s ESLIM
M6 U 1/4 60 | ERIL6 | :

Yaendugu ER20 dwsugunsaifin)indeiju RF414

Model ER20 collets for model RF414 tappensnit:mm

mimmmmaﬂﬁm tap size tap shgnk dia. | ?'u ' e ' D2 Uszun idou
metric thread | unified thread 1 ; ; I NiMINgau
M4 - M5 No.8 50 | ER20-5 | }
M5 « M5.5 No0.10-No.12 55 | ER20-6 3
M6 U 1/4 60 | ER20-6 | !
U5/16 61 | ER20-7 | i
M7+ M 8 62 | ER20-7 | !
; ! 315 | 210 ES20M
M9 - M10 U 3/8 70 ' ER20-7 !
M1l u7/16 80 | ER20-8 }
M12 85 | ER20-9 3
u 12 90 | ER20-9 | :
M14 U9/16 105 | ER20-11 | f

N\ 7//

Ha

ﬂaané’us:u ER20-GB é’m%lﬂqﬂﬂiiﬁa’lﬂlﬂaﬂ’ai:u RF414-OHC wovel ER20-6B collets for model RF414-0HC tappers_ Uitz mm
unaveInenil tap size il , ! ! —

: ' _P tap shémk dia. fu ! Ha ! D2 11‘3“@ 1aau

metric thread | unified thread 1 ! ! ! MYZaN
M4 - M5 No.8 50 | ER20-5 }
M5 « M5.5 No.10°No.12 55 . ER20- 55 | 3
M6 U 1/4 6.0 . ER20- 6.0 | |
M7 +M 8 6.2 . ER20- 6.2 |

| 1 315 I 21.0 SP-ER20
M9 - M10 U 3/8 70 ' ER20- 7.0 ! !
M12 85 | ER20- 85 !
U 12 9.0 | ER20- 9.0 }
M14 U9/16 10.5 . ER20-105 | |

miu%aﬁ'u%aéu DS/ER20 ﬁ1ﬁ%qﬂnﬁdﬁ1ﬂsn§ﬂn$¢ RF414-OHC Model DSIER20 sealing disks for model RFA14-OHC tappers — uinit:mm

= -
vnaveInanil tap size

metric thread | unified thread T 1 w 1 A 1 B
M4 - M5 No.8 50 DS/ER20-5 | }
M5+ M55 | No.10-No.12 55 | DS/ER20- 5.5 | 3
M6 U 14 6.0 | DS/ER20- 6.0 | :
M7+ M 8 62 | DS/ER20- 6.5 | !
M9 - M10 U 3/8 70 ! DS/ER20- 7.0 ' 16 i 4.0
M12 85 ' DS/ER20- 8.5 }
U 1 9.0 | DS/ER20- 9.0 }
M14 u9/16 105 | DS/ER20-10.5 | :

gUnsallasy : Uszuardeudmiugu RF  Option : Spanners for model RF

22

Aszuaidoudwsugu RF unit:mm
i "B | T
ES 8M | 124 ' 70 RF103
ES1IM | 168 | 90 | RF306
ES20M | 29.0 | 120 RF414

sannuinlaeniugu ER nagszuadouiu ES-M
dwsugUnsaldnindedgu RF
ahinneglugunsalinasgm

dao o

xaaendy ER WiinSamelu (3u ER-GB)

Afismhoguindmiuglnsalinlinderiu RF414
3 Note that the model ER collet and the model ES-M spanner
for the model RF tapper are not included as standard
equipment.
SXER collet with an internal square (model ER-GB) is also
available for model RF414 tappers.




msnuaasvinanandlmunlsnussd TC/TCA

Nominal tap size table of the TC/TCA series

Odeluinfiumsndndsdmsuiuaendnlanssnasgiu JIS sazanunindnigiavesmunendudaziludsd TC/TCA
OFgeddumunvnaveundeiiiszydmsvinds M uaz U sazmavinanagidmsunieinliiie
Ouendmmesnuazindeneliduriugudnanvasiuhiunazanunhevedigiamifeniu indemidesssinmingainsalfumiiuld

Orhis is a reference table for JIS tap shanks and square widths of each tap collet of the TC/TCA series.
OMake orders by nominal thread sizes for M and U threads and by thread sizes for pipe threads.
OWwhen metric threads and pipe threads are the same shank diameter and the same square widths, both types of thread are interchangeable with each other.

fuvenlasniu W’Z‘:’?_?SSSW ‘ﬂa”ﬁ”ﬁﬂ mﬁmgﬁvlwﬁ L?ﬁ;w%w Eégggg Juvealasniy indoaie
M2 M2:M2.2:M2.3 | U No.2 30| 25
| M25 | M25-M2.6 | UNo3-UNo4 | 30| 25| | [
T V- M3-M35 | UNo5-UNo6 | 40| 32| | |
¢ ol Twewaslumes | 50 40 A
0 c |.M | M5'M55 | UNo10-Nol2 | 55| 4594 |
6 A | M| A U T 6o | 45, | L
4 U5/16 U5/16 61| 5.0
gl w1 el so A
C | M0 | Mg-M10 | u3B | o) 85 b
4 | U7Ae M |ume | U S
1 M12 M12 85| 65 A}
B 7 . Y R —
M13 95| 7.0
- G| Wid |wiawis [uess 105 | 80 S |
@« A 1 1 o 90| | APV
0 1) vsie | Juse ] 120 | 90| |2 T 10
N . Ol w6 Iwme | 125 | 100 C o
2 2 M17 13.0 | 10.0 1 2
”””” 2 wis  |ws uwma | 140 110 07 2 Pz
- m20 | Mo | | 150|120 | 200 0 [
M2 | M2  |ums | 17.0 | 130 “Z B
T T s e T
L w24 wmeawmes || 190 | 150 c P
C M27 M26+M27 u1 200 | 15.0 2
% M2 | M2 | 21.0 | 17.0 o |
3 Juiws | Juws | 220 170 I
5 M30 M30 230 | 17.0
| om32 | M2 | uiwa | 240 | 190
| m33 | M3 | 250 | 19.0
| m3s | M35 | ui3s | 260 | 210
M3 | M36-M38 | | 280 | 21.0 o
M3 | M39-M40 | ull2 | 300 | 230
| oma2 | mMa2 | uilss | 320 | 260
o omas | Mas | uiza | 350 | 260
| omas | mas | 38.0 | 290
M50 | Mso  |u2 | 400 | 320
M52 | mMs2 | | 420 | 320
Ms6 | M55-M56 | U214 | 440 | 350
cuv2va | lu2wa | 450 | 350
S Me0 | mMsg-me0 | | 46.0 | 350
S Me4 | M62-M64 | U212 | 480 | 380
Mes | mMes | | 500 | 38.0
S Mes | mes | | 520 | 41.0
M2 | M70-M72 | U234 | 550 | 41.0
S wms2 | M75~M82 | U3-U3L4 | 58.0 | 46.0
MO | M85-M90 | U312 | 60.0 | 46.0
M100 | M95-M100 | U33/4-Us | 65.0 | 50.0

Py
@
@
@
=
@
>
I+
@
_Sh
o
=
3
2
S)
=

23



Reference Information

Py
@
N
@
2
@
>
Q
@
E_h
o
=
3
2
o
=]

24

NATNUYDINDNAL Tap Standards

d1

O

=

(/\/\/\/\/\/\/\NVV\NW\/\«-vvh‘D

\y Ho

WNAFUNTITEIRNENIMUNATIU ISO 1SO standard tap dimensions

ISO 529 « ISO 2283 -« ISO 2284
v - g a 3 v o ¥ Ay v v
O 2 Uszian Ao AMunvudunduriugudnan nazgfumuiiseauh agléfy
o da Ao
agnivinaeinumanasgu IS0
O dnydnuai U lumnailusiaialldmsy UNC uag UNF
Odydnnai R lumnaiflusiailildmdy Re, Rp wag G

© lunwugiianedaunieiazidoa

©2 shank types, the full-diameter shank and the shank with a
recess, apply to the same thread size under I1SO standard.

©The symbol U in the table is a generic code for UNC and UNF.

©The symbol R in the table is a generic code for Rc, Rp and G.

mumgﬂmwamaﬂﬁmmummim DIN DIN standard tap dimensions

DIN352 « DIN353 ¢ DIN371 ¢ DIN374 « DIN376
DIN2181

Ofhusie 2 Yszian Ao Mudenuuiindusingudnans nazfusouvyiiseui
lFnunasinivinaideanumunasgiu 1ISO
Oddnual U lummarilusiainlldmsy UNC uag UNF

Odnydnual R lumsraflusiaiiludmsu Re, Rp uaz G
©2 shank types, the full-diameter shank and the shank with a
recess, apply to the same thread size under ISO standard.
©The symbol U in the table is a generic code for UNC and UNF.
©The symbol R in the table is a generic code for Rc, Rp and G.

O in the chart represents fine threads. unit:mm unit:mm
ndoaein [ nao,ue5n | NG [ 020 0atyg et ndoaein | nan65 | A0 [ a0ty o
AN | v ey e | (UGN | oo dsd s | Indgave a1 K | HO AUIIAN | 5 dar e | (MUMUIEN | oo dad oy | Indgaie di K | HO
durhuguinang | (MYARE03TY) la’(uquuénmq) (R0 uugudnang) | (MUIEBIN) | & phyanding) | (MHAIS0L)
M3 UNo. 5 2.24] 1.80] 4.0 M16°ML1.7 ol - | -
M1 -M1.1 M1.8 ’
M1.2-M1.4 U No. 0 M2 14| - =
M1.6-M1.8 . UNo. 1 UNo. 6 2501 2.00) 4.0 M2.2:M2.3 16| - -
M2 M2.5:-M2.6 18| - =
M2.2-M2.5 UNo.2:UNo.3 2.80| 2.24| 5.0 M3 U 1/ 8 22| - -
M3 M4 UNo.4*UNo.5| U No. 8 3.15| 2.50| 5.0 M1 -M1.1
M3.5 M4.5 UNo. 6 | UNo.10 3.55| 2.80| 5.0 M1.2:M1.4
f 2. . d
M4 M5-M5.5 U No.12 4.00, 3.15| 6.0 M1.6-M1.7 M35 U 1/16 5| 21) 50
M4.5 M6 U No. 8 U 1/ 4 450 3.55| 6.0 M1.8
M5 U No.10 5.00, 4.00| 7.0 M2 -M2.2
M5.5 M7 U No.12 R 1/16 5.60| 4.50| 7.0 M2.3:M2.5 M4 28| 21| 50
M6 M8 U 1/ 4 | U 5/16 6.30| 5.00/ 8.0 M2.6
M7 M9 U 3/ 8 7.10| 5.60| 8.0 M3 M4.5+M5 U1/ 8 35| 27| 6.0
M8 M10-M11| U 5/16 U 7/16 R1/ 8 8.00| 6.30| 9.0 M3.5 40| 3.0 6.0
M9 M12 U 1/ 2 9.00| 7.10| 10.0 M4 M6 U 1/ 4 45| 34| 6.0
M10 U 3/ 8 R 1/ 4 |10.00| 8.00| 11.0 M7 55| 43| 7.0
M14-M15 U 9/16 11.20| 9.00| 12.0 M4.5-M5
M16-M17 U 5/ 8 R 3/ 8 [12.50{10.00| 13.0 M6 Mg U 516 60| 49| 80
M18-M20 U 3/ 4 14.00/11.20| 14.0 M7 M9-M10 Ui/ 4 U 3/ 8 R 1/8 70| 55| 80
M22 U 7/ 8 R 1/ 2 |16.00{12.50| 16.0 M8 M11 U 5/16 U 7/16 80| 6.2 9.0
M24-M25 Ul R5/ 8 (18.00/14.00| 18.0 M9 M12 U3/ 8 U 1/ 2 9.0| 7.0|10.0
M27-M28 M10 10.0| 8.0|11.0
11 R 4 i J !
M30 uLi/s S 20.00/16.00) 20.0 M14 U 9/16 R 1/4 |11.0| 9.0|12.0
M32-M33 Uil 4 R 7/ 8 |22.40(18.00| 22.0 M16 U 5/ 8 R 3/8 |[12.0| 9.0|12.0
M35-M36 U13/ 8 R1 25.00/20.00| 24.0 M18 U 3/ 4 14.0|11.0 | 14.0
M39-M40 uii/ 2 M20 R 1/2 |16.0|12.0|15.0
M42 Ul5/ 8 28.0022.40) 26.0 M22-M24 U 7/ 8 R 5/8 |18.0|14.5|17.0
M45-M48 M27 Ul R 3/4 |20.0|16.0|19.0
R11/ 4 . d d
M50 U134 / 315012500/ 28.0 M30 U1l 8 R 7/8 |22.0]18.0|21.0
M52-M55 R11/ 2 M33 Ulii/ 4 R1 25.0|20.0 | 23.0
M56 vz R13/ 4 35.50/28.00) 31.0 M36 U13/ 8 R11/8 |28.0|22.0|25.0
M60°-M64 U21/4:U21/2|R2+R2 1/4|40.00{31.50| 34.0 M39-M42 U11/2+U158| R11/4 |32.0|24.0]|27.0
M68-M70 Ul 3/4 |RL3B*RL1R2
M72+M75 u23/ 4 R2 1/ 2 |45.00{35.50| 38.0 M45-M48 UL7/8 |R13/4-R2 36.0129.0|32.0
M76-M80 U3-U3 1/4 M52 u2 R21/4 |40.0|32.0|35.0
R3 50.00{40.00| 42.0
M85-M90 U3 1/ 2 M56+M60 U2 1/4 R21/2 |45.0|35.0|38.0
M95-M100 U3 3/4-U4 56.00(45.00| 46.0 Mé4 U2 1/2 |R23/4°R3|50.0 | 39.0 | 42.0
M68 U2 3/4-U3| R31/4 |56.0|44.0|47.0




uuugd RPM igunuanusrlumsaamnasgiudmsumsanlingsy (lagldaendiuuusensq)

RPM chart vs. standard cutting speed on tapping (with straight fluted tap)

unit:mm
5’ﬁa§uam manadansueuunan | manndmiveug wanandedim
(0.25~0.40% C) (0.45% = C) (FO) e
minndmsvendh | manndwailegdon | e o wmanndguude mdnndnlFatiu manndmae Summoaveunidenio BT
(C < 0.20%) (15:%?:?5“1”2?;) iigResiia(SKDI) (HRC25~45) (SUS) (SO) :(czxxt:cféczxxv) ’&?ﬂiﬁ
man@gﬂ[;;mm m()é:i;na mwunvf%xxmgtg;mma Twﬁ‘hﬁaﬂaa‘liﬁ)
s N wegmenwdlumsia
wiandnd  \|  g~13m/min | 7 7~L2m/min | 6~om/min | 3~5m/min | 4~7m/min | 6~llm/min | 10~15m/min | 10~20m/min
M 2 1270~2070 1110~1910 960~1430 480~800 640~1110 960~1750 1590~2390 1590~-3180
M 22 1160~1880 1010~1740 870~1300 430~720 580~1010 870~1590 1450~2170 1450~2890
M 23 1110~1800 970~1660 830~1250 420~690 550~ 970 830~1520 1380~2080 1380~2770
M 25 1020~1660 890~1530 760~1150 380~640 510~ 890 760~1400 1270~1910 1270~2550
M 26 980~1590 860~1470 740~1100 370~610 490~ 860 740~1350 1220~1840 1220~2450
M 3 850~1380 740~1270 640~ 960 320~530 420~ 740 640~1170 1060~1590 1060~2120
M 35 730~1180 640~1090 550~ 820 270~460 360~ 640 550~1000 910~1360 910~1820
M 4 640~1040 560~ 960 480~ 720 240~400 320~ 560 480~ 880 800~1190 800~1590
M 45 570~ 920 500~ 850 420~ 640 210~350 280~ 500 420~ 780 710~1060 710~1420
M 5 510~ 830 450~ 760 380~ 570 190~320 260~ 450 380~ 700 640~ 960 640~1270
M 55 460~ 750 410~ 690 350~ 520 170~290 230~ 410 350~ 640 580~ 870 580~1160
M 6 420~ 390 370~ 640 320~ 480 160~270 210~ 370 320~ 580 530~ 800 530~1060
M 7 360~ 590 320~ 550 270~ 410 140~230 180~ 320 270~ 500 460~ 680 460~ 910
M 8 320~ 520 280~ 480 240~ 360 120~200 160~ 280 240~ 440 400~ 600 400~ 800
M 9 280~ 460 250~ 420 210~ 320 110~180 140~ 250 210~ 390 350~ 530 350~ 710
M 10 260~ 410 230~ 380 190~ 290 95~160 130~ 220 190~ 350 320~ 480 320~ 640
M 11 230~ 380 200~ 350 170~ 260 87~150 120~ 200 170~ 320 290~ 430 290~ 580
M 12 210~ 350 190~ 320 160~ 240 80~130 110~ 190 160~ 290 270~ 400 270~ 530
M 14 180~ 300 160~ 270 140~ 210 68~110 91~ 160 140~ 250 230~ 340 230~ 460
M 15 170~ 280 150~ 260 130~ 190 64~110 85~ 150 130~ 230 210~ 320 210~ 420
M 16 160~ 260 140~ 240 120~ 180 60~ 99 80~ 140 120~ 220 200~ 300 200~ 400
M 18 140~ 230 120~ 210 110~ 160 53~ 98 71~ 120 110~ 200 180~ 270 180~ 350
M 20 130~ 210 110~ 190 95~ 140 48~ 80 64~ 110 95~ 180 160~ 240 160~ 320
M 22 120~ 190 100~ 170 87~ 130 43~ 72 58~ 100 87~ 160 150~ 220 150~ 290
M 24 110~ 170 93~ 160 80~ 120 40~ 66 53~ 93 80~ 150 130~ 200 130~ 270
M 25 100~ 170 89~ 150 76~ 120 38~ 64 51~ 89 76~ 140 130~ 190 130~ 260
M 26 98~ 160 86~ 150 73~ 110 37~ 61 49~ 86 73~ 140 120~ 180 120~ 250
M 27 94~ 150 83~ 140 71~ 110 35~ 59 47~ 83 71~ 130 120~ 180 120~ 240
M 28 91~ 150 80~ 140 68~ 100 34~ 57 45~ 80 68~ 130 110~ 170 110~ 230
M 30 85~ 140 74~ 130 64~ 95 32~ 53 42~ 74 64~ 120 110~ 160 110~ 210
M 32 80~ 130 70~ 120 60~ 90 30~ 50 40~ 70 60~ 110 99~ 150 99~ 200
M 33 77~ 130 68~ 120 58~ 87 29~ 48 39~ 68 58~ 110 96~ 150 96~ 190
M 35 73~ 120 64~ 110 55~ 82 27~ 45 36~ 64 55~ 100 91~ 140 91~ 180
M 36 71~ 120 62~ 110 53~ 80 27~ 44 35~ 62 53~ 97 88~ 130 88~ 180
M 38 67~ 110 59~ 100 50~ 75 25~ 42 34~ 59 50~ 92 84~ 130 84~ 170
M 39 65~ 110 57~ 98 49~ 73 24~ 41 33~ 57 49~ 90 82~ 120 82~ 160
M 40 64~ 100 56~ 95 48~ 72 24~ 40 32~ 56 48~ 88 80~ 120 80~ 160
M 42 61~ 99 53~ 091 45~ 68 23~ 38 30~ 53 45~ 83 76~ 110 76~ 150
M 45 57~ 92 50~ 85 42~ 64 21~ 35 28~ 50 42~ 78 71~ 110 71~ 140
M 48 53~ 86 46~ 80 40~ 60 20~ 33 27~ 46 40~ 73 66~ 99 66~ 130
M 50 51~ 83 45~ 76 38~ 57 19~ 32 25~ 45 38~ 70 64~ 95 64~ 130
M 52 50~ 80 43~ 73 37~ 55 18~ 31 24~ 43 37~ 67 61~ 92 61~ 120
M 55 46~ 75 41~ 69 35~ 52 17~ 29 23~ 41 35~ 64 58~ 87 58~ 120
M 56 45~ 74 40~ 68 34~ 51 17~ 28 23~ 40 34~ 63 57~ 85 57~ 110
M 58 44~ 71 38~ 66 33~ 50 16~ 27 22~ 38 33~ 60 55~ 82 55~ 110
M 60 42~ 69 37~ 64 32~ 48 16~ 27 21~ 37 32~ 58 53~ 80 53~ 110
M 62 41~ 67 36~ 62 31~ 46 15~ 26 21~ 36 31~ 56 51~ 77 51~ 100
M 64 40~ 65 35~ 60 30~ 45 15~ 25 20~ 35 30~ 55 50~ 75 50~ 99
M 65 39~ 64 34~ 59 29~ 44 15~ 24 20~ 34 30~ 54 50~ 73 50~ 98
M 68 37~ 61 33~ 56 28~ 42 14~ 23 19~ 33 28~ 51 47~ 70 47~ 94
M 70 36~ 59 32~ 55 27~ 41 14~ 23 18~ 32 27~ 50 45~ 68 45~ 91 §
M 72 35~ 57 31~ 53 27~ 40 13~ 22 18~ 31 27~ 49 44~ 66 44~ 88 ‘:":‘
M 75 34~ 55 30~ 51 25~ 38 13~ 21 17~ 30 25~ 47 42~ 64 42~ 85 g
M 76 34~ 54 29~ 50 25~ 38 13~ 21 17~ 29 25~ 46 42~ 63 42~ 84 2
M 78 33~ 53 29~ 49 24~ 37 12~ 20 16~ 29 24~ 45 41~ 61 41~ 82 g"‘
M 80 32~ 52 28~ 48 24~ 36 12~ 20 16~ 28 24~ 44 40~ 60 40~ 80 g
M 82 31~ 50 27~ 47 23~ 35 12~ 19 16~ 27 23~ 42 39~ 58 39~ 78 =
M 85 30~ 49 26~ 45 22~ 34 11~ 19 15~ 26 22~ 41 37~ 56 37~ 75 S
M 90 28~ 46 25~ 42 21~ 32 11~ 18 14~ 25 21~ 39 35~ 53 35~ 71
M 95 27~ 44 23~ 40 20~ 30 10~ 17 13~ 23 20~ 37 34~ 50 34~ 67
M100 25~ 41 22~ 38 19~ 29 10~ 16 13~ 22 19~ 35 32~ 48 32~ 64
TsanswhanuilumsdaiitanzanezuandeillmuaanmsaslFou mm@uﬂ’nuﬁ’ﬂums@fﬂ V(m/min) = _7T°D°N_
Note that the appropriate cutting speed will vary depending on the conditions of use. Standard cutting speed V (m/min) 1000 25




E3oanansAace

KATO

KATO Mfg. Co., Ltd.
o _ v 2-65 Sl'gin-machi, Hiratsuka, Kanagawa 254-0076 JAPAN
a’]“ﬂﬂiﬂﬂf’y Tnsnm : +81-(463)-36-1511 Tnsas : +81-(463)-36-1121

’(’ PRINTED WITH
http://kato-koki.com/th/ ZSovinK



	H01
	H02
	P01
	P02
	P03
	P04
	P05
	P06
	P07
	P08
	P09
	P10
	P11
	P12
	P13
	P14
	P15
	P16
	P17
	P18
	P19
	P20
	P21
	P22
	P23
	P24
	P25
	H04



