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ZiET— /g TAPER SHANKS STANDARDS

BTy I3&FK

BT SHANK DIMENSIONS

Data
BT R

L1 L4

Ls

oD3
oD1

N
&
~L

H2 H2 L3 L2

BT30 46 31.75 38 125 48.4 20 13.6 8 16.3 M12
BT35 53 38.10 43 ' 56.4 22 2 14.6 10 16.1 19.6

BT40 63 44.45 53 17 65.4 25 16.6 22.6 M16
BT45 85 57.15 73 21 82.8 30 21.2 12 19.3 29.1 M20
BT50 100 69.85 85 25 101.8 35 3 23.2 15 35.4 M24
BT55 125 88.90 107 31 126.8 40 26.2 18 25.7 45.1 M30
BT60 155 107.95 135 161.8 45 28.2 20 60.1

NTYvYVITER

NT SHANK DIMENSIONS (Manual Tool-Chage Type)

- I | | — 1 3
QFE
N

187

M
Nietric scrow Unieqacsow Witnorss row
NT30 46 | 31.75 | 174 70 o L4984 | . 16y | 162 | M12 [1/213UNC] W1/2
NT40 63 | 4445 | 253 95 65.4 225 | M16 [5@11UNC| ws/8
NT50 100 | 69.85 | 396 | 130 12| 1018 | _, | o5, | 353 | M24 |1-BUNC| WT
NT60 155 | 107.95] 602 | 210 15 [ 1618 60 M30 [ 11/47UNC| W1'1/4




FHET — ) \MRE

MT2 v ITER VI

MORSE TAPER SHANK DIMENSIONS (Tongue Type)

T

ad1

MTNo.

TAPER SHANKS STANDARDS

L1

a

L2

oD1

9.045 9.2 6.1 6 56.5 59.5 3.9 6.5
12.065 122 9 8.7 62 65.5 52 8.5
17.780 18.0 14 13.5 75 80 6.3 10
23.825 24.1 19.1 18.5 94 99 7.9 13
31.267 31.6 26.2 24.5 117.5 124 11.9 16
44.399 44.7 36.5 35.7 149.5 156 15.9 19 10
63.348 63.8 52.4 51 210 218 19 27 13

Data
BT R




ZiET— /g TAPER SHANKS STANDARDS

Data ) .
el HSK/ v I7E%K

HSK SHANK DIMENSIONS

HOVINT IR L
Hi Hi Counterbalance \\ L4 6° M
ala [t={ mﬁ ot g g g - J s &5 a
0 &) © T s FEEE
& £ 3
ed o
oD7
7T
H2 L3 q)/I_z
L1 L4

HSKA 32 32 24 37 2 26 4.2 4 16 20 3.2 35 16
HSKA 40 40 30 45 34 5 4.6 20 4

HSKA 50 50 38 59.3 42 6.8 6 25 5

HSKA 63 63 48 72.3 53 8.4 7.5 32 26 6.3 42 18
HSKA 80 80 60 88.8 7 67 10.2 8.5 40 8

HSKA100 100 75 109.75 85 12 12 50 o9 10 a5 20
HSKA125 125 95 134.75 105 14 63 125

HSKA160 160 120 169.75 130 16 B 80 31 16 47 22

HSK No. ] 2C1 oC2 2C3 B1 B2 B3 H1 Ha2 M

HSKA 32 8.92 17 21 19 7.05 9 7 13 9.5 M10X1.0
HSKA 40 11.42 21 25.5 23 8.05 11 9 17 12 M12X%1.0
HSKA 50 14.13 26 32 29 10.54 14 12 21 15.5 M16X1.0
HSKA 63 18.13 34 40 37 12.54 18 16 26.5 20 M18X%1.0
HSKA 80 22.85 42 50 46 16.04 20 18 34 25 M20Xx 1.5
HSKA100 28.56 53 63 58 20.02 22 20 44 31.5 M24Xx 1.5
HSKA125 36.27 67 80 73 25.02 28 25 556.5 39.5 M30x 1.5
HSKA160 45.98 85 100 92 30.02 36 32 72 50 M35X% 1.5

OOLANT PIPE DIMENSIONS

I—=3VNA4T (BER) TER

O-ring
CODE D1 oD2 L L1 L2 O-ring HSK No,
CLP-032 6 M10x10 | 26 | 205 | 55 P4 | HSK32
= ftT————1 ——H: a CLP-040 8 M12x10 | 295 | 22 75 P6 | HSK40
S 3 ————] L s CLP-050 10 | M16x1.0 | 33 | 235 | 95 P9 | HSK50
CLP-063 12 | M18x1.0 | 365 | 25 115 | P11 | HSKk63
CLP-080 14 | M20x15 | 40 | 265 | 135 | P12 | HSk8o
L L CLP-100 16 | M24x15 | 44 | 285 | 165 | P15 |HSK100

L
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HSK& 1 TR X - 5

VARIOUS FORMS OF HSK SHANKS AVAILABLE

CHR.YIVZUItEUY

o J—S ) \A T7EER U CENE M AE

o —)\B LimD RS+ T+ —BICK DML IIGE
o ATCHUE

oY _a7ILISV TR

eI —UIVF

e DFYIN(FT3Y)

e For machining centers.

e Through-the-tool coolant from coolant tube acceptable.
o With drive slots at the top of taper portion.

o With "U" slots for ATC.

o With pin holes for manual clamping.

o With a German notch.

o With a hole for ID chip. (Option)

CHE Ctype

el
i J
e iR NS URT7YY VIREATCHREDEN S A

o SHLVEH T AE
o T—/\BRDRSA TH+—BICK DML IIGE

o For non-ATC machines, such as transfer machines.
e Through-the-tool coolant acceptable.
o With drive slots at the top of taper portion.

E & Etype

o AR BROEAYY — VI VY AT HM
o WFEL, RS54 T+ —BHEL

o EEICKD N TIBE

o J—3S N\ JTZERUTOENEHTTEE

o With symmetrical shank without drive key slot.
e Friction transmission.
e Through-the-tool coolant from coolant tube acceptable.

e For high speed machining centers and wood milling machines.

Data

B & Btype

| &

&

I
-

R VY ZVIEVY I NRATTAREE  Ehg

e ISV IRI—HEHETIIF T —S > NINA T 7= {ER U TEIL
fomETRE

e ISV IBDUBICK D ML IImE

oY a7 ILIS VTR

e IJv—IIIYF

e DFvITN(AXTvaY)

e UV v IICR U T—/ \BBIF 1 A RINELIFVF T,

e For machining centers, milling machines and lathes.

e Through-the-tool coolant from flange or from coolant tube acceptable.

o With "U" drive slots at the flange.

o With pin holes for manual clamping.

o With a German notch.

o With a hole for ID chip. (Option)

o With one rank smaller taper size.

D& Dtype

o iR bSURT7 Y VIREATCHBEDEN S

¢ IS VIRV —HEHRIZIE T =S NNA T7EER L TOE
IVEHETEE

e ISV IEDUBICK D ML IInE

o [FUV vV IICHU. T—/ BRI 1 A RINELIRUFE T,

o For non-ATC machines, such as transfer machines.

e Through-the-tool coolant from flange or from coolant tube

acceptable.
o With "U" drive slots at the flange.
o With one rank smaller taper size.

F& Ftype

T
—

o J—52/ )\ T7EER U TOEMNEHETAE
o [FUY vV IITH U T—) WEBIE 1 A ZINELIFUE T,

e Through-the-tool coolant from coolant tube
o With one rank smaller taper size.

RiEH
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Data
B il

OvJ9zlb TUZRIVEE OvJ9zIUES SI3RMEX
CRT—IUE=x Evh—REX 10mmitEE Rockwell hardness Va7EE GE{LUHE)

Rockwell hardness : 29.4kN Brinel lhardness AR5 —)U B4 —JU Tension load
C scale Vickers hardness  ;o. v | oad 29.4kN Ascale Bscale Shore hardnes s (Approximate value)

HRC HV HB HRA HRB HS MPa

67 | o0 | - | eo | - e |
s | 8= | - ss | - o |
s | 722 | - | ss | - & |
et | 70 | - | se | - & |
ss | es4 | - 87 | - & |
s7 | 6. | (ses | 796 | - 76 |
55 | 695 | (560l | 785 | - 74 |
s3 | se0 | (ses| | 774 | - 71 |
s1 | eos | (a8 | 783 | - &8 |
a9 | aes | a0 | 752 | - &6 |
a7 an | ase | za1 | - & |
a5 | aee | a2 731 | - & |
43 | 4. | a0 | 720 | - & |
av | a2 | s 708 | - & |
s | 32 | a2 | ees | - & |
57 | 3 | 344 | ess | - 50 |
5 | 345 | 327 | 678 | (oss) | 48 |
3 | 37 | 31 | eses | (75 | a6 |
31
29
27 | 278 | 24 | e | (1030 40 |
25
23
21 | 243 | 231 | e0 | e85 3 |

=0 | 219 | - | ee7 | 3 |

23 | 3 | - e | a1 |

e | 87— e07 28 |

I T T R N I I -7 B B -

e | s | - es | 24 |

Figures shown in () are uncommon and only for reference.
= () ROHIEIE. HFEUAVSNIEVEEDHDTESEELTRULIZEDTH B, Figures shown in [ ]in Brinell hardness category are based on tungsten carbide balls,
TURIVBED [ ] AOIER . 2 TRT U H—) A NRICE D2 BHD T ZNLINIZEEERIC K D RIETH Do and others are based on standard type balls.




EFFSEAIRER

INTERNATIONAL SYSTEM OF UNITS

B SIE~DIEX TRBLFDEDRERR(XFOHEUNSICKDENTH D)

Unit conversion table for easier change into Sl units (Bold face indicates Sl unit)

Data

RiE#

EA Pressure
Pa kPa MPa bar kgf/cm 2 atm mmH20 mmHgxiz Torr
1 1x10° 1x10° 1x10° 1.01972x 10° | 9.86923x 10° | 1.01972x 10 | 7.50062x 10
1% 10° 1 1x10° 1x10% 1.01972x 10® | 9.86923x 10° | 1.01972x 10° 7.50062
1x 10° 1x10° 1 1% 10 1.01972x 10 9.86923 1.01972x 10° | 7.50062x 10°
1x10° 1x10° 1% 10" 1 1.01972 9.86923x 10" | 1.01972x 10* | 7.50062% 10°
9.80665x 10* | 9.80665x% 10 | 9.80665% 102 | 9.80665% 10 1 9.67841x 10" 1x10* 7.35559x 10
1.01325x 10° | 1.01325x 10° | 1.01325x 10 1.01325 1.03323 1 1.03323x 10* | 7.60000x 10
9.80665 9.80665% 10° | 9.80665% 10° | 9.80665% 10° 1x10* 9.67841x 10° 1 7.35559x 102
1.833322x 10° | 1.33322x 10" | 1.33322x 10* | 1.33322x 10° | 1.35951x 10° | 1.31579x 10° | 1.35951x 10 1
7£) Note) 1Pa=1N/m?
N dyn Kgf
1 1x10° 1.01972%x10"
1x10° 1 1.01972%x10°
9.80665 9.80665x% 10° 1
Inyal Stress
Pa MPa xi& N/mm? kgf/mm?2 kgf/cm 2
1 1x10° 1.01972x107 | 1.01972x10°
1% 10° 1 1.01972x10" | 1.01972%10
9.80665x 10° 9.80665 1 1% 102
9.80665x 10" | 9.80665x 107 1% 102 1

7£) Note) 1Pa=1N/m?

f15-IR)VF—-2E

J
1

kW-h
2.77778x107

kgf-m
1.01972x 10"

Work/Energy/Quantity of heat

keal
2.38889x 10*

3.600x 10°

1

3.67098x 10°

8.6000x 10

9.80665

2.72407x10°

1

2.34270x107°

4.18605x 10°

1.16279x 10®

4.26858x 102

7

) Note) 1J=1W-s,

1J=1N'm

Tcal =

4.18605)

ETEIEICEKD By the law of weights and measures)

I5R (IR - §H) AR

Power (rate of production/motive power) /Heat flow rate

W kgf-m/s PS kecal/h
1 1.01972x 10" | 1.35962% 10° | 8.6000% 10"
9.80665 1 1.33333x 10% 8.43371
7.355% 102 7.5%x10 1 6.32529x% 10°
1.16279 1.18572x 10" | 1.68095% 10 1
7E) Note) 1W=1J/s, PS:{LfE7T French horse power
1PS =0.7355kW

ETEEMEIEICKD By the enforcement act for law of weights and measures)
1cal =4.18605J

(ET=/EICKD By the law of weights and measures)
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Data JT. T LN RY)Y 1d: A Tt

B ER
DIMENSIONAL TOLERANCE FOR SHAFTS IN COMMON FITS

BAEEDXS (mm) e =
classification of HOAEHT S
standard Class of geometrical tolerance zone of shafts
dimensions (mm)
BE IV
Above Below
_ 3 -140 -60 -20 -20 -14 -14 -14 -6 -6 -6 -2 -2 0 0
-165 -85 -34 -45 -24 -28 -39 -12 -16 -20 -6 -8 -4 -6
3 6 -140 -70 -30 -30 -20 -20 -20 -10 -10 -10 -4 -4 0 0]
-170 | -100 -48 -60 -32 -38 -50 -18 -22 -28 -9 -12 -5 -8
6 10 -150 -80 -40 -40 -25 -25 -25 -13 -13 -13 -5 -5 0 0
-186 | -116 -62 -76 -40 -47 61 22 -28 -35 -11 -14 -6 -9
10 14
-150 -95 -50 -50 -32 -32 -32 -16 -16 -16 -6 -6 0 0
14 18 -193 | -138 77 -93 -50 -59 -75 27 -34 -43 -14 -17 -8 -11
18 24 -160 | -110 -65 -65 -40 -40 -40 -20 -20 -20 -7 -7 0 0
o4 30 212 | -162 -98 -117 61 -73 -92 -33 -41 -53 -16 -20 -9 -13
30 40 -170 | -120
232 | -182 -80 -80 -50 -50 -50 -25 -25 -25 -9 -9 0 0
20 50 -180 | -130 | -119 | -142 -75 -89 -112 -41 -50 -64 -20 -25 -11 -16
242 | -192
-1 -14
50 65 90 0
-264 | 214 | -100 | -100 -60 -60 -60 -30 -30 -30 -10 -10 6] 6]
65 80 -200 | -150 | -146 | -174 -90 -106 | -134 -49 -60 -76 -23 -29 -13 -19
274 | -224
220 | -170
80 100 -307 | 257 | -120 | -120 72 72 -72 -36 -36 -36 -12 -12 0 0
100 120 240 | -180 | -174 | -207 | -107 | -126 | -159 -58 -71 -90 -27 -34 -15 22
-327 | -267
-260 | -200
120 140 380 | -300
140 160 -280 | -210 | -145 | -145 -85 -85 -85 -43 -43 -43 -14 -14 0 0
-380 | -310 | -208 | -245 | -125 | -148 | -185 -68 -83 -106 -32 -39 -18 -25
-310 | -230
160 180 410 | -330
-340 | -240
180 200 455 | -355
200 005 -380 | 260 | -170 | -170 | -100 | -100 | -100 -50 -50 -50 -15 -15 0 6]
495 | -375 | 242 | 285 | -146 | -172 | 215 -79 -96 -122 -35 -44 -20 -29
-420 | -280
225 250 535 | -395
-480 | -300
2s0 280 -610 | 430 | -190 | -190 | -110 | -110 | -110 -56 -56 -56 -17 -17 0 0
-540 | -330 | -271 -320 | -182 | -191 -240 -88 -108 | -137 -40 -49 -23 -32
280 315 670 | -a80
-600 | -360
s1s 855 -740 | -500 | -210 | -210 | -125 | -125 | -125 -62 -62 -62 -18 -18 0 0
-680 | 400 | -299 | -360 | -182 | 214 | -265 -98 -119 | -151 -43 -54 -25 -36
855 400 820 | -540
-760 | -440
400 450 915 | -B95 | -230 | -230 | -135 | -135 | -135 -68 -68 -68 -20 -20 0 0
-840 | 480 | -327 | -385 | -198 | -232 | -290 | -108 | -131 -165 -47 -60 -27 -40
450 500 995 | -635

BE: RPOSHRT LAIOKIER LD PEFEE. TRIOKIBEIE TOTEFEEZTR .

NOTE: Values shown in the upper portion of respective lines are upper dimensional tolerance,
while values shown in the lower portion of respective lines are lower. dimensional tolerance.
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Data

AR

B Units: um

HOREFHISA
Class of geometrical tolerance zone of shafts

k5 G (1115 m6 n6 p6

0 0 0 +4 +6 +6 +8 +10 +12 +16 +20 +24 +26
+2 +3 +5
-10 -14 -25 0 0 +2 +2 +4 +6 +10 +14 +18 +20
0 0] 0 405 44 46 +6 +9 +9 +12 +16 +20 +23 +27 B +31 +36
-12 -18 -30 +1 +1 +4 +4 +8 +12 +15 +19 +23 +28
0 0 0 +3 445 +7 +7 +10 +12 +15 +19 +24 +28 +32 +37 +43
-15 -22 -36 +1 +1 +6 +6 +10 +15 +19 +23 +28 +34
+51
0 0] 0 +9 +12 +15 +18 +23 +29 +34 +39 +44 +40
+ +5. + _ L
-18 -27 -43 4 55 o +1 +1 +7 +7 +12 +18 +23 +28 +33 +56
+45
+54 | +67
0 0 0 +45 | +65 | 10 +11 +156 | +17 | +21 +28 | +35 | +41 +48 +41 +54
21 -33 -52 +2 +2 +8 +8 +15 | +22 | +28 | +35 | +54 | +61 +77
+41 +48 +64
+64 | +76
0 6] 0 +13 +18 +20 +25 +33 +42 +50 +59 +48 +60
+5.5 +8 +12 —
-25 -39 -62 +2 +2 +9 +9 +17 +26 +34 +43 +70 +86
+54 +70
+60 +72 +85 | +106
0 0] 0 +65 | 95 | +15 +15 +21 +24 +30 +39 +51 +41 +53 +66 +87 B
-30 -46 -74 +2 +2 +11 +11 +20 +32 +62 +78 +94 | +121

+43 +59 +75 | +102
+73 +93 | +113 | +146
0 0] 0 +75 | £11 17 +18 +25 +28 +35 +45 +59 +51 +71 +91 +124 B
-35 -54 -87 +3 +3 +13 +13 +23 +37 +76 | +101 | +126 | +166
+54 +79 | +104 | +144
+88 | +117 | +147
+63 +92 | +122
0 6] 6] +9 |+125| +20 +21 +28 +33 +40 +62 +68 +90 | +125 | +159 B 3
-40 -63 -100 +3 +3 +15 +15 +27 +43 +65 | +100 | +134
+93 | +133 | +169
+68 | +108 | +146
+106 | +151
+77 | +122
0 0 0 £10 | +145| +23 +24 +33 +37 +46 +60 +79 | +109 | +159 B B _
-46 -72 -115 +4 +4 +17 +17 +31 +50 +80 | +130
+113 | +169
+84 | +140
+126
0 0 0] +27 +36 +43 +52 +66 +88 +94
52 | 81 |30 |T'1B| F18 | E26 1, +4 | +20 | +20 | +34 | +66 | +130| B B -
+98
+144
0 6] 6] +125| +18 | +o8 +29 +40 +46 +57 +73 +98 | +108 B B B 3
-57 -89 -140 +4 +4 +21 +21 +37 +62 | +150
+114
+166
0 0 0 £135| +20 | +31 +32 +45 +50 +63 +80 | +108 | +126 B B B 3
-63 -97 -155 +5 +5 +23 +23 +40 +68 | +172

+132
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Data JF T E O IRY) 14 AT Pt 4t

Bl E#l
DIMENSIONAL TOLERANCE FOR SHAFTS IN COMMON FITS

EETEORS (mm)
classification of ROREHT SR
standard Class of geometrical tolerance zone of holes
dimensions  (mm)
HME LR DIO E7 E8 E9 F6 F7 F8
Above Below
_ 3 +180| +85 | +100| +34 | +45 | +60 | 424 | +28 | +39 | +12 | +16 | +20 +8 +12 +6 +10
+140| +60 +60 | 420 | +20 | +20 | +14 | +14 | +14 +6 +6 +6 +2 +2 0 0
3 6 +188| +100| +118| +48 | +60 | +78 | 432 | +38 | +b0 | +18 | +22 | +28 | +12 | +16 +8 +12
+140| +70| +70| +30 | +30 | 430 | +20 | +20 | +20 | +10 | +10 | +10 +4 +4 0 0
6 10 +208 | +116 | +138| +62 | +76 | +98 | +40 | +47 | +61 +22 | +28 | 435 | +14 | +20 +9 +15
+150| +80| 480 | +40 | +40 | +40 | 425 | +25 | +256 | +13 | 413 | +13 +5 +5 0 0
10 14
+220 | +138 | +165| +77 | +93 | +120| +50 | +59 | +75 | 427 | +34 | +43 | +17 | +24 | +11 +18
14 18 +150| +95| +95| +b0 | +50 +50| 432 | +32 | +32 | +16 | +16 | +16 +6 +6 0 0
18 24
+244 | +162 | +194 | +98 | +117 | +149 | +61 +73 | +92 | +33 | +41 +63 | +20 | 428 | +13 | +21
o4 30 +160| +110| +110| +65 +65 | +65| +40 | +40 | +40 | +20 | +20 | +20 +7 +7 0 0
+270 | +182 | +220
S0 40 +170| +120| +120 | +119 | +142 | +180| +75 | +89 | +112| +41 +50 | +64 | +25 | +34 | +16 | +25
40 50 +280 | +192| +230| +80| +80| +80| +50 | +50 +50 | +25 | +25 | +25 +9 +9 0 0
+180 | +130 | +130
+310 | +214 | +260
S0 65 +190 | +140 | +140 | +146 | +174 | +220| +90 | +106| +134 | +49 | +60 | +76 | +29 | +40 | +19 | +30
65 80 +320 | +224 | 4270 | +100 | +100 | +100| +60 +60| +60| +30 | +30 | 430 | +10 | +10 0 0
+200 | +150 | +150
+360 | +257 | +310
80 100 +220 | +170| +170 | +174 | +207 | +260 | +107 | +126 | +159| +58 | +71 +90 | +34 | +47 | +22 | +35
100 | 120 +380 | +267 | +320 | +120 | +120 | +120| +72| +72 | +72| +36 | 436 | +36 | +12 | +12 0 0
+240 | +180 | +180
+420 | +300 | +360
120 | 140 +260 | +200 | +200
140 | 180 +440 | +310| +370| 4208 | +245 | +305 | +125| +148 | +185| +68 | +83 | +106| +39 | +54 | +25 | +40
+280 | +210| +210| +145 | +145 | +145| +85| +85| +85| +43 | +43 +43 | +14 | +14 0 0
+470 | +330 | +390
160 | 180 +310 | +230 | +230
+525 | +355 | +425
180 | 200 +340 | +240 | +240
200 | 225 +565 | +375 | +445 | +242 | +285 | +355 | +146 | +172 | +215| +79 | +96 | +122 | +44 | +61 +29 | +46
+380 | +260 | +260 | +170| +170| +170| +100 | +100 | +100| +50 | +50 +50| +15 | +15 0 0
+605 | +395 | +465
225 | 250 +420 | +280 | +280
+690 | +430 | +510
250 | 280 +480 | +300 | +300 | +271 | +320 | +400 | +162 | +191 | +240| +88 | +108| +137| +49 | +69 | +32 | +B62
280 | 315 +750 | +460 | 4540 | +190 | +190 | +190| +110| +110| +110| +56 +56 | +56 | +17 | +17 0 0
+540 | +330 | +330
+830 | +500 | +590
815 | 355 +600 | +360 | +360 | +299 | +350 | +440 | +182 | +214 | +265| +98 | +119| +151| +54 | +75 | +36 | +57
355 | 400 +910 | +540| 4630 | +210 | +210 | +210| +125| +125 | +125 | +62 +62 | +62| +18 | +18 0 0
+680 | +400 | +400
+1010| +595 | +690
400 | 450 +760| +440 | +440 | +327 | +385| +480 | +198 | +232| +290 | +108 | +131 | +165| +60 | +83 | +40 | +63
450 | 500 +1090| +635| +730 | +230 | +230 | 4230 | +135| +135| +135| +68| +68| +68 | +20 | +20 0 0
+840| +480 | +480

HE: RPDFERT LRIOMIEE EOTEFEE. MUOKIEIF FOTEFREEZET .
NOTE: Values shown in the upper portion of respective lines are upper dimensional tolerance, while
values shown in the lower portion of respective lines are lower. dimensional tolerance.
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Data

AR

B Units: um

NOREFHIS A

Class of geometrical tolerance zone of holes

N6 4
0 0 0 -7 -10 -12 -15 -16 -19 21 -24 -28 -32 -37 -43
-33
+27 | +43 | +70 +55 | +9 +2 +6 -4 0 -9 -5 -15 -11 -16 21 _ -26 51
0 o] 0 -9 -12 -15 -18 -20 -23 -26 -29 -34 -39 -44 -38
-56
-33 -46
+33 | +62 | +84 465 | +10 +2 +6 -4 0 -11 -7 -18 -14 -20 -27 B -54 -67
0 0 0 -11 -15 -17 21 -24 -28 -31 -35 -41 -48 -33 -40 -56
-54 -61 -77
-39 51
+39 | +62 | +100 +8 | +1p +3 +7 -4 0 -12 -8 21 -17 -25 -34 -64 -76 B
0 0 0 -13 -18 -20 -25 -28 -33 -37 -42 -50 -59 -45 61
-70 -86
-30 -42 -55 -76
+46 | +74 | +120 +95 | +15 +4 +9 -5 o] -14 -9 -26 21 -60 -72 -85 106
0 0 ] -15 21 -24 -30 -33 -39 -45 51 -32 -48 -64 91
-62 -78 -94 121
-38 -58 -78 | -111
+54 | +87 | +140 £11 | +17 +4 | +10 -6 o] -16 -10 -30 -24 -73 -93 113 | -146 _
0 0 0 -18 -25 -28 -35 -38 -45 -52 -59 -41 -66 91 131
-76 | -101 126 | -166
-48 -77 | -107
-88 | -117 | -147
+63 | +100 | +160 +125 +20 +4 | +12 -8 0 -20 -12 -36 -28 -50 -85 | -119 _ _
0 0 0 21 -28 -33 -40 -45 -52 -61 -68 -90 | -125 | -159
-53 -93 | -131
-93 | -133 | -171
-60 | -105
-106 | -151
+72 | +115| +185 +5 | +13 -8 o] -22 -14 -41 -33 -63 | -113
+14.5| £23 - - -
0 o] 0 -24 -33 -37 -46 -51 -60 -70 -79 | -109 | -159
-67 | -123
-113 | -169
-74
+81 | +130| +210 +16 | +26 +5 | +16 -9 o] -25 -14 -47 -36 | -126 _ _ _ _
0 o] 0 -27 -36 -41 -52 -57 -66 -79 -88 -78
-130
-87
+89 | +140 | +230 +18 | +08 +7 | +17 | -10 0 -26 -16 -51 -41 | -144 _ _ _ _
0 0 0 -29 -40 -46 -57 -62 -73 -87 -98 -93
-150
-103
+97 | +155 | +250 +20 | +31 +8 | +18 | -10 0 -27 -17 -55 -45 | -166 _ _ _ _
0 0 0 -32 -45 -50 -63 -67 -80 -95 | -108 | -109
-172
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Data W4 1=

DRILL DIAMETERS FOR TAPPING

TR

omina Drill diamete omina Drill diamete omina Drill diamete omina Drill diamete

M1 x0.25 0.75 M2.5X0.45 2.10 M9 X 1.25 7.80 M27 X3 24.0
M1.1x0.25 0.85 M2.6X0.45 2.20 M10X 1.5 8.50 M30x3.5 26.5
M1.2X0.25 0.95 M3 X0.5 2.50 M11Xx1.5 9.60 M33X%x3.5 29.5
M1.4X0.3 1.10 M3.5X0.6 2.90 M12x1.75 10.3 M36 x4 32.0
M1.6X0.35 1.25 M4 x0.7 3.30 M14x2 12.0 M39x4 35.0
M1.7x0.35 1.35 M4.5x0.75 3.80 M16x2 14.0 M42x4.5 37.5
M1.8x0.35 1.45 M5 X0.8 4.20 M18%x2.5 155 M45x4.5 40.5
M2 x0.4 1.60 M6 X1.0 5.00 M20x2.5 17.5 M48 x5 43.0
M2.2X0.45 1.75 M7 X1.0 6.00 M22x2.5 19.5

M2.3x0.4 1.90 M8 x1.25 6.80 M24 X3 21.0

omina Drill diamete omina Drill diamete omina Drill diamete omina Drill diamete

M1 X0.2 0.80 M11Xx0.75 10.3 M25X 1.5 23.5 M39X%x1.5 375
M1.1x0.2 0.90 M12x1.5 10.5 M25x% 1.0 24.0 M40x3.0 37.0
M1.2X0.2 1.00 M12X1.25 10.8 M26X 1.5 24.5 M40x2.0 38.0
M1.4x0.2 1.20 M12X1.0 11.0 M27X2.0 25.0 M40Xx 1.5 38.5
M1.6X0.2 1.40 M14X%x1.5 125 M27 X 1.5 25.5 M42X%x4.0 38.0
M1.8X0.2 1.60 M14%x1.0 13.0 M27 % 1.0 26.0 M42x3.0 39.0
M2 X0.25 1.75 M15X1.5 135 M28Xx2.0 26.0 M42X2.0 40.0
M2.2X0.25 1.95 M15X1.0 14.0 M28X 1.5 26.5 M42x1.5 40.5
M2.5x0.35 2.20 M16X1.5 145 M28X% 1.0 27.0 M45x%x4.0 41.0
M3 x0.35 2.70 M16X1.0 15.0 M30x3.0 27.0 M45x3.0 42.0
M3.5X0.35 3.20 M17%x1.5 15.5 M30Xx2.0 28.0 M45Xx2.0 43.0
M4 X0.5 3.50 M17%x1.0 16.0 M30x1.5 28.5 M45x 1.5 43.5
M4.5X0.5 4.00 M18x2.0 16.0 M30X 1.0 29.0 M48X%x4.0 44.0
M5 Xx0.5 4.50 M18%x 1.5 16.5 M32x2.0 30.0 M48x 3.0 45.0
M5.5X0.5 5.00 M18X%1.0 17.0 M32X1.5 30.5 M48x%x2.0 46.0
M6 Xx0.75 5.30 M20x2.0 18.0 M33x3.0 30.0 M48x% 1.5 46.5
M7 X0.75 6.30 M20X 1.5 185 M33X%x2.0 31.0 M50X%3.0 47.0
M8 Xx1.0 7.00 M20X 1.0 19.0 M33X%x 1.5 31.5 M50x2.0 48.0
M8 X0.75 7.30 M22x2.0 20.0 M35X 1.5 33.5 M50X% 1.5 48.5
M9 X1.0 8.00 M22X% 1.5 20.5 M36 %X 3.0 33.0

M9 x0.75 8.30 M22X 1.0 21.0 M36Xx2.0 34.0

M10x1.25 8.80 M24Xx2.0 22.0 M36X%1.5 34.5

M10Xx1.0 9.00 M24 X 1.5 22.5 M38X% 1.5 36.5

M10Xx0.75 9.30 M24%1.0 23.0 M39x3.0 36.0

M11X1.0 10.0 M25X2.0 23.0 M39x2.0 37.0

% ZORDRUIBRZFEOTNIIDHEER. MIREICKURUILROTERBENZIET DO T, MINZAEL. FREVTNEHGEER. RUINZEETDIMBENHHET

3% We remind you upon using the drill diameters shown in this table, that the processed hole should be measured since the size accuracy of a drill hole may change due to the milling
condition, and that if found to be inappropriate for tapping, the drill diameter must be corrected accordingly.

NENFERIVMITDEIY <RIV MTiER

DIMENSIONS OF COUNTERBORING FOR HEXAGON SOCKET HEAD CAP SCREW AND BOLT HOLE

) M3 3 3.4 55 65 3 2.7 3.3

dk dk M4 4 45 7 8 4 36 44
M5 5 55 85 95 5 46 5.4

- M8 6 6.6 10 1 6 55 65
NN &[ ulu &I ml V8 8 9 13 14 8 7.4 86
, M10 0 1 16 175 | 10 | 92 | 108

d o M12 2 14 8 20 2 1 13
s N M14 14 16 21 23 14 | 128 | 152
T ™ M16 16 18 24 26 16 | 145 | 175
M18 18 20 27 29 18 | 165 | 195

M20 20 22 30 32 20 | 185 | 215

d/é 7, M22 22 24 33 35 22 | 205 | 235

Ll ¢ M24 24 26 36 39 24 | 225 | 255
= M27 27 30 40 43 27 25 29

7 7 M30 30 33 45 48 30 28 32
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