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%Ej_'_l\o*ﬁ*g TAPER SHANKS STANDARDS

S8 BTY vy IFiER

BT SHANK DIMENSIONS

L1 L4

Ls

I K<IJ> 7/ 2 5 2
\_/ |
H2 H2 L3 L2
BT No. eD1 eD2 oD3 oD4 L1 L2 L3 La L5 H1 H2 M
BT30 46 31.75 38 125 48.4 20 13.6 8 16.3 M12
BT35 53 38.10 43 ’ 56.4 22 2 146 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 25.7 451 M30
BT60 155 107.95 135 161.8 45 28.2 20 60.1
~ ~
NTO v I~ER
NT SHANK DIMENSIONS (Manual Tool-Chage Type)
M
: . frthy 8 3,
| — + 7— 9 [JI_L:__ l ___J// ] e
O
&1 H2 H2 L3 L4
o L L
™M
A—RNLRD AZTPAERS T4 YRRD
Metric screw Unified screw Whitworse screw
NT30 46 31.75 174 70 10 48.4 16 16.1 16.2 M12 1/2-13UNC| W1/2
NT40 63 44.45 25.3 95 65.4 ' ' 225 M16 5/8-11UNC| W5/8
NT50 100 69.85 39.6 130 12 101.8 392 057 35.3 M24 1-8UNC AR
NT60 155 107.95 60.2 210 15 161.8 ' ’ 60 M30 11/4-TUNC | W1'1/4
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SiET—/VIRIg TAPER SHANKS STANDARDS

MTO v ITER <ot

MORSE TAPER SHANK DIMENSIONS <Tongue Type>

MT No.

N
mzﬁ : %}

od1
oD1

R

a
0 9.045 3 9.2 6.1 6 56.5 59.5 3.9 6.5 10.5 4 1
1 12.065 3.5 12.2 9 8.7 62 65.5 52 8.5 13.5 5 1.2
2 17.780 5 18.0 14 135 75 80 6.3 10 16 6 1.6
3 23.825 241 191 18.5 94 99 7.9 13 20 7 2
4 31.267 65 31.6 252 245 117.5 124 11.9 16 24 8 2.5
5 44.399 ’ 44.7 36.5 35.7 149.5 156 15.9 19 29 10 3
6 63.348 8 63.8 524 51 210 218 19 27 40 13 4

SKMY v+ I35%3KR
SKM SHANK DIMENSIONS

24 9_1_ 30

2-314.5 1.1,

28.5

o>

e

\ 975

10

o U
_ 8 JH
- g o = 3 g &
2 g 8 8 NP g S 5
_ _ ©
J\ ES'
(— @)
@75
18
40
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%Ej_'_l\o*ﬁ*g TAPER SHANKS STANDARDS

N HSK vV TR
HSK SHANK DIMENSIONS

HIVEINTG VA L
H1 Counterbalance L6 60° M

)
)
|

8

sl T (& 4 sgguj \ e

=SS i

T S
& /
-/ oDz
S
H2 L3 L2
L1 L4

D4 D%} (M)

HSKA 32 32 24 37 26 4.2 4 16 3.2

HSKA 40 40 30 45 4 34 5 4.6 20 20 4 35 16
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 29 10 45 20
HSKA125 125 95 134.75 105 14 63 125

HSKA160 160 120 169.75 130 16 o 80 31 16 a7 22

HSK No. Le 2C1 aC2 2C3 B1 B2 B3 H1 H2 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 M12%x1.0
HSKA 50 1413 26 32 29 10.54 14 12 21 15.5 M16%x1.0
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 M20x 1.5
HSKA100 28.56 53 63 58 20.02 22 20 44 315 M24x1.5
HSKA125 36.27 67 80 73 25.02 28 25 55.5 39.5 M30x%x 1.5
HSKA160 45.98 85 100 92 30.02 36 32 72 50 M35x%x1.5

| =SV T (BER) TiER

COOLANT PIPE DIMENSIONS

O-ring
CODE oD1 oD2 L L1 L2 O-ring HSKNo
- CLP-032 6 M10x1.0 26 20.5 55 P4 HSK32
5 | = ——— -“—yr a CLP-040 8 M12%x1.0 29.5 22 7.5 P6 HSK40
S }L: ————— r— < CLP-050 10 M16x1.0 33 23.5 9.5 PO HSK50
CLP-063 12 M18%1.0 36.5 25 115 P11 HSK63
CLP-080 14 M20x1.5 40 26.5 13.5 P12 HSK80
L1 L2 CLP-100 16 M24x1.5 44 28.5 15.5 P15 |HSK100

L
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HSKEZ 91 T DRZAX - 45

VARIOUS FORMS OF HSK SHANKS AVAILABLE

A B Atype B 8 Btype

d B

2 -l

CHE NIV TEUAR R NIRRT A A EE

07— NNA T =(ER LT DIATHRTBE 0 7TV IAN—HEIMENGT—T > NNA TH=ER L TED
o F—/\EEmRD RN TF—EBICKD N IEE faHRTEE

o ATCRUE 0 IS UIERDUEICE B NV IIEE

oY aTIITUTR e aTINITUTR

oI/ YF oI VI/YF

o DF YT R(FT3) o IDF VI R(FTaY)

OV v U U T — /NSRS YA NS LR FE T,

e For machining centers.

¢ Through-the-tool coolant from coolant tube acceptable. « For machining centers, milling machines and lathes.

¢ With drive slots at the top of taper portion. « Through-the-tool coolant from flange or from coolant tube acceptable.
o With "U" slots for ATC. ¢ With "U" drive slots at the flange.

e With pin holes for manual clamping. «With pin holes for manual clamping.

o With a German notch. o With a German notch.

» With a hole for ID chip. (Option) «With a hole for ID chip. (Option)

o With one rank smaller taper size.

CH Ctype D& Dtype

e
Y J
e R NI VAT 7T R EATCHE R DEOERE R NS VAT 7 IR EATCHREDE O EFE R
o B HETH AT RE 0 ISV VAN—HRRENE T — T M A T =ERLTOH
o T—/NEBDRSA TH+—BICKB ML URE DFRIHRTEE
y ) . * IS UUBMOUBICE D ML UiRE
o For non-ATC machines, such as transfer machines. VS v T LT —/NERIE 1 o ZNELBYET,
e Through-the-tool coolant acceptable.
* With drive slots at the top of taper portion. 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. o]
@©
F® Ftype =
o i BERIEGHA Y =2 J 2 A AR o J—S 2 hNA T (LR L TOEDIRIHPTEE
o SRR NS T —BEL e Vv UK U T — /NSRS Y NS KR E T,
o BERICK D ML IIRE
0 71— NN T AR LD 8IS HATAE e Through-the-tool coolant from coolant tube
o With one rank smaller taper size.
e For high speed machining centers and wood milling machines.
o With symmetrical shank without drive key slot.
o Friction transmission.
e Through-the-tool coolant from coolant tube acceptable.
184
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APPROXIMATE CONVERTION TO ROCKWELL C HARDNESS

O 3 Ro
e ardne a = e ardne A B a e onloaad
a 0, ba A ale = ale AYele]ge ateva
oad 29.4
H = RA al= Fa
68 940 = 85.6 = 97 =
67 900 - 85.0 - 95 -
66 865 = 84.5 = 92 =
65 832 - 83.9 - 91 -
64 800 = 83.4 = 88 =
63 772 - 82.8 — 87 -
62 746 — 82.3 — 85 —
61 720 - 81.8 — 83 -
60 697 i 81.2 i 81 i
59 674 - 80.7 — 80 -
58 653 [615] 80.1 - 78 =
57 633 [595] 79.6 — 76 -
56 613 [677] 79.0 - 75 o
55 595 [560] 78.5 — 74 2075
54 577 [543] 78.0 = 72 2015
53 560 [525] 7.4 — 71 1950
52 544 [512] 76.8 — 69 1880
51 528 [4961] 76.3 — 68 1820
50 513 [481] 75.9 = 67 1760
49 498 [469] 75.2 — 66 1695
48 484 451 4.7 - 64 1635
47 471 442 741 — 63 1580
46 458 432 73.6 = 62 1530
45 446 421 73.1 — 60 1480
44 434 409 72.5 — 58 1435
43 423 400 72.0 — 57 1385
42 412 390 71.5 — 56 1340
41 402 381 70.9 — 55 1295
40 392 371 70.4 — 54 1250
39 382 362 69.9 — 52 1215
38 372 353 69.4 = 51 1180
37 363 344 68.9 — 50 1160
36 354 336 68.4 (109.0) 49 1115
35 345 327 67.9 (108.5) 48 1080
34 336 319 67.4 (108.0) a7 1055
33 327 311 66.8 (107.5) 46 1025
32 318 301 66.3 (107.0) 44 1000
31 310 294 65.8 (106.0) 43 980
30 302 286 65:3 (105.5) 42 950
29 294 279 64.7 (104.5) 41 930
28 286 271 64.3 (104.0) 41 910
27 279 264 63.8 (103.0) 40 880
W) 26 272 258 63.3 (102.5) 38 860
= 25 266 253 62.8 (101.5) 38 840
o 24 260 247 62.4 (101.0) 37 825
23 254 243 62.0 100.0 36 805
22 248 237 61.5 99.0 35 785
21 243 231 61.0 98.5 35 770
20 238 226 60.5 97.8 34 760
(18) 230 219 - 96.7 33 730
(16) 222 212 = o519 32 705
(14) 213 203 — 93.9 31 675
(12) 204 194 = 92.3 29 650
(10) 196 187 - 90.7 28 620
(8) 188 179 o 89.5 27 600
(6) 180 171 - 87.1 26 580
(4) 173 165 — 85.5 25 550
(2) 166 158 — 83.5 24 530
(0) 160 152 — 81.7 24 5165
xR () NORERZ. HEVAOWSNEVWERDEDTEEELTRLEDBDTH S,
TIRIEED [ ] AOBIEIZ BT ATV A=\ FRICE B EHD T ZNLSNIITERICK S HETH B,
Figures shown in () are uncommon and only for reference.
Figures shown in [ ]in Brinell hardness category are based on tungsten carbide balls, and others are based on standard type balls.
185
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EFREMRER

INTERNATIONAL SYSTEM OF UNITS

B SIBEUADYEATHMEL LB EUDRFEER (XFOEMHSICLBEMUTHS)

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

Eh Pressure
Pa kPa MPa bar kgf/cm? atm mmH20 mmHgxis Torr
1 1x10° 1x10° 1x10° 1.01972%x10° | 9.86923 x 10° | 1.01972%x 10" | 7.50062 x 10°®
1x10° 1 1%x10°% 1x1072 1.01972%x 102 | 9.86923 x 10° | 1.01972 % 102 7.50062
1x10° 1%x10° 1 1%x10 1.01972 %x 10 9.86923 1.01972 x 10° | 7.50062 x 10°
1%x10° 1%x10% 1%x10" 1 1.01972 9.86923 x 10" | 1.01972 % 10* | 7.50062 X 102
9.80665 x 10* | 9.80665 % 10 | 9.80665 x 102 | 9.80665 % 10" 1 9.67841 x 10" 1x10* 7.35559 x 102
1.01325% 10° | 1.01325% 102 | 1.01325 % 10" 1.01325 1.03323 1 1.03323 x 10* | 7.60000 x 102
9.80665 9.80665 % 10° | 9.80665 x 10° | 9.80665 % 10° 1x10* 9.67841 x10° 1 7.35559 x 102

1.33322 x 10?2

1.33322x 10"

1.33322%x 10

1.33322x 10°

1.35951 x 10°°

1.31579%x 107

1.35951 x 10

1

7) Note) 1Pa=1N/m?

N dyn Kgf

1 1%x10° 1.01972%x 10"
1x10° 1 1.01972x 10°
9.80665 9.80665 x 10° 1

Pa MPaxiz N/mm? kgf/mm? kgf/cm?
1

1x10° 1.01972%x 107 | 1.01972%x 10°
1 x10° 1 1.01972%x 10" | 1.01972x 10
9.80665 % 10° 9.80665 1 1 x10?
9.80665 x 10* | 9.80665 x 102 1x10?2 1

7) Note) 1Pa=1N/m?

t5-IRILF¥—-FE

277778 x 107

1.01972x 10"

Work/Energy/Quantity of heat

J kW-h kgf-m kcal
1

2.38889 x 10

3.600 x 10°

1

3.67098 x 10°

8.6000 x 102

9.80665

2.72407 x 10°

1

2.34270 % 107

4.18605 x 10°

1.16279x 10°®

4.26858 x 102

1

3¥) Note) 1J=1W-s,

1J=1N'm

1cal = 4.18605)

(FT2IXICK D By the law of weights and measures)

{15 (TE - BH) AR

w kgf-m/s PS kcal/h
1

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

Data

1.01972x 10" | 1.35962 x 10° | 8.6000 x 10"
9.80665 1 1.33333%x 102 8.43371
7.355 % 102 75x10 1 6.32529 x 10?
1.16279 1.18572%x 10" | 1.58095 x 10°® 1
7¥) Note) 1W=1J/s, PS:{AE7I French horse power
1PS =0.7355kW
(ETEFMEILIRICK D By the enforcement act for law of weights and measures)
1cal = 4.18605J)
(Et2IXICK D By the law of weights and measures)
186
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mHAI3(EHHVDETHWVSTEFEE

DIMENSIONAL TOLERANCE FOR SHAFTS IN COMMON FITS

EEETROX S (mm)

classification of HOREET T2
standard Class of geometrical tolerance zone of shafts
dimensions(mm)
BE  WF
Above Below el &8 &
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 -1 -14 -6 9
10 14 -150 -95 -50 -50 -32 -32 -32 -16 -16 -16 -6 -6 0 0
14 18 -193 -138 -7 -93 -50 -59 -75 -27 -34 -43 -14 -17 -8 -1
18 24 -160 -110 -65 -65 -40 -40 -40 -20 -20 -20 -7 -7 0 0
-212 -162 - -117 -61 -7 -92 - -41 - - - E -13
24 30 6 98 6 3 9 33 53 16 20 9
-170 -120
S0 40 -232 -182 -80 -80 -50 -50 -50 -25 -25 -25 -9 -9 0 0
-180 -130 -119 -142 -75 -89 -112 -41 -50 -64 -20 -25 -1 -16
40 S0 -242 -192
-190 -140
S0 65 -264 214 -100 -100 -60 -60 -60 -30 -30 -30 -10 -10 0 0
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
-240 -180 -174 -207 -107 -126 -159 -58 -71 -90 -27 -34 -15 -22
100 120 307 267
-260 -200
120 140 360 -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
200 205 -380 -260 -170 -170 -100 -100 -100 -50 -50 -50 -15 -15 0 0
-495 -375 -242 -285 -146 -172 -215 -79 -96 -122 -35 -44 -20 -29
-420 -280
22 2
8 ° S0 -535 -395
e -480 -300
o))
250 280 -610 -430 -190 -190 -110 -110 -110 -56 -56 -56 -17 -17 0 0
-540 -330 -271 -320 -162 -191 -240 -88 -108 -137 -40 -49 -23 -32
280 315 670 460
-600 -360
S15 355 -740 -500 -210 -210 -125 -125 -125 -62 -62 -62 -18 -18 0 0
-680 -400 -299 -350 -182 214 -265 -98 -119 -151 -43 -54 -25 -36
355 400 820 540
760 | -440
400 | 450 | o5 | 595 | 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 | oo oo
5% RPDEZERT LAIOKEIZ EOTHEARE. TAIORERX T O EFEEERT.
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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o> BEHTER

B Units: um

BOAZEEHI FA
Class of geometrical tolerance zone of shafts

k5 k6 m5 m6 n6 pP6 ré

0 0 O | 5 | 45 | 45 | T4 +6 | 46 | 48 | 410 | +12 | 16 | +20 +24 | +26 B
-10 | 14 | 25 | T~ - - 0 0 +2 | 42 +4 | 46 | +10 | +14 +18 | +20 2
0 0 0 405 | +4 +6 +6 +9 +9 | +12 | +16 | +20 | +23 | +27 - +31 | +36 g
12 | 18 | -30 +1 +1 +4 | +4 +8 | +12 | +15 | +19 +23 | +28
0 0 O | 45 | 445 | 47 | F7T H10 412 415 419 | 424 | 428 | 432 +37 | +43
15 | 22 | -36 +1 +1 +6 | +6  +10 | +15 | +19 | +23 +28 | +34
+51 9
0 0 O | 44 | 455 49 1O F12 #1565 +18 | 423 | 420 434 | 439 | | +44 | +40 5
-18 | 27 | -43 +1 +1 +7 +7 | +12 | +18 | +23 | 428 +33 | +56 x
+45 T
+54 | +67
0 0 O | 445 | 465 w10 TIT | 18 A7 | 421 428 | 435 | +41 | 448 +41 | +54
-21 -33 | 52 +2 | 42 | +8 | 48 | 415 | +22 | +28 | 435 | +54 461 | +77 B
+41 | +48 | 464 =
+64 | 476 O
0 0 O | yeo | 48 | +1p TI13  +18 420 | 425 | 433 | +42 450 | +59 | +48 | +60 | ’
25 | -39 | -62 +2 | 42 | 49 +9 | H17 | 426 | +34 | +43 | +70 @ +86
+54 | +70
+60 | +72 | +85 | +106 5
o
0 0 O | 465 | +95 | 415 T15 | +21 424 | 430 | 439 | 451  +41 | 453 | 466 | +87 | P
30 | 46 | 74 +2 | 42 | 11 | +11 | 420 | +32 | +62 | 478 | +94 | +121 g
+43 | +59 | +75 | +102 o
+73 | 493 | +113 | +146
0 0 O | 475 | 441 | w47 T18  +25 428 | 435 | 445 | 450 451 | 471 | 491 | 4124
35 | -54 | -87 +3 | +3 | +13 | +13 | 423 | +37 | +76 | +101 | +126 | +166 s
+54 | +79 | +104 | +144 =
+88 | +117 | +147 £
+63 | +92 | +122 3
0 0 O | L9 '41p5 490 21 | +28 | 433 | +40 | 452 468 | +90 | +125 | +159 B
-40 | 63 | -100 +3 | +3 | +15 | +15 | +27 | +43 | +65 | +100 | +134
+93 | +133 | +169 9
+68 | +108 @ +146 5
+106 | +151 8
+77 | +122 <
0 0 O | 410 4145 4pg 24 F83 | HB7 | +46 | 460 | 479 | +109 | +159 B B
46 | 72 | 115 +4 | 44 | 17 | +17 | 431 | +50 +80 | +130
+113 | +169
+84 | +140 o
+126 8
0 0 O | ii15 416 | 4+pg 127 | 186 | 43 | 452 466 | +88 | +04 B B B
52 | -81 | -130 +4 | +4 | 420 | +20 | +34 | +56 | +130
+98
+144
0 0 O | Lips| 41g | +pg 129 | 140 | +46 | 457 473 | 498 | +108 | B B B
57 | -89 | -140 +4 | +4 | 421 | +21 | 437 | +62 | +150
+114
+166
0 0 O | Lis5 400 | gy 132 | 45 | +50 | 463  +80 | +108 +126 B B B
63 | -97 | -155 +5 | 45 | +23 | +23 | +40 | +68 | +172
+132
188
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BAT3EHHVDINTHWNSTRTFE=

DIMENSIONAL TOLERANCE FOR HOLES IN COMMON FITS

BETEORS (mm)

classification of ROREHT T2
standard Class of geometrical tolerance zone of holes
dimensions (mm)
HE - HUF - gyg DIO E7 E8 E9 F6 F7 F8
Above Below
+180 | +85 | +100 | +34 +45 +60 +24 +28 +39 +12 +16 +20 +8 +12 +6 +10
- s +140 | +60 +60 | +20 | +20 | +20 | +14 @ +14 | +14 +6 +6 +6 +2 +2 0 0
+188 | +100 | +118 | +48 +60 +78 +32 +38 +50 +18 +22 +28 +12 +16 +8 +12
s 6 +140 | +70 +70| +30 | +30 | +30 | +20 @ +20 | +20 | +10 A +10 | +10 +4 +4 0 0
+208 | +116 | +138 | +62 +76 +98 +40 +47 +61 +22 +28 +35 +14 +20 +9 +15
6 10 +150| +80 | +80 | +40 | +40 | +40 | +25 | +25 | +25 | +13 | +13 | +13 +5 +5 0 0
10 14
+220 | +138 | +165 | +77 +93 | +120 | +50 +59 +75 +27 +34 +43 +17 +24 +11 +18
14 18 +150 | +95| +95| +50 | +50 +50| +32 | 432 | +32 | +16 | +16 | +16 +6 +6 0 0
18 24
+244 | +162 | +194 | +98 | +117 | +149 | +61 +73 | +92 | +33 | +41 +53 | +20 | +28 | +13 | +21
24 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
=0 65 +190 | +140 | +140 | +146 | +174 | +220 | +90 | +106 | +134 | +49 | +60 | +76 | +29 | +40 | +19 | +30
+320 | +224 | +270 | +100 | +100 | +100 | +60 +60 +60 | +30 +30 +30 +10 +10 0 0
65 80 +200 | +150 | +150
80 100 +360 | +257 | +310
+220 | +170 | +170 | +174 | +207 | +260 | +107 | +126 | +159 | +58 | +71 +90 | +34 | +47 @ +22 | +35
+380  +267 | +320 | +120 | +120 | +120 +72 +72 +72 | +36 +36 +36 +12 +12 0 0
100 | 120 +240 | +180 | +180
+420 | +300 | +360
120 | 140 +260 | +200 | +200
140 160 +440 | +310 | +370 | +208 | +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
200 205 +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
O | sy +420 | +280 | +280
5 os0 | 2mp | 1690 | 430 4610
+480 | +300 | +300 | +271 | +320 | +400 | +162 | +191 | +240 | +88 | +108 | +137 | +49 | +69 | +32 | +52
280 315 +750 | +460 | +540 | +190 | +190 | +190 | +110 | +110 | +110 | +56 +56 +56 | +17 +17 0 0
+540 | +330 | +330
315 | 355 +830 | +500 | +590
+600 | +360 | +360 | +299 | +350 | +440 | +182 | +214 | +265 | +98 | +119 | +151 | +54 +75 +36 +57
355 400 +910 | +540 | +630 | +210 | +210 | +210 | +125 | +125 | +125 | +62 +62 +62 | +18 +18 0 0
+680 | +400 | +400
400 | 450 +1010| +595 | +690
+760| +440 | +440 | +327 | +385 | +480 | +198 | +232 | +290 | +108 | +131 | +165 | +60 | +83 | +40 | +63
450 500 +1090| +635 | +730 | +230 | +230 | +230 | +135 | +135| +135| +68 | +68 | +68 | +20 | +20 0 0
+840| +480 | +480
5% RPDEZERT LAIOKIEIZ EOTHEARE. TAIORERX T OTEFEEERT.
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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ROBEFHI FA
Class of geometrical tolerance zone of holes

o> BEHTER

B Units: um

0 0 0 7 | -10 15 | 16 | 19 | 21 | 24 | 28 | 32 37 | -43
-33
+27 | 443 470 | | Lo f2 | 46| 4 o 9 5 15 11 | 16 | 21 | | 26 -5
0 0 0 9 | 12 | 15 | 118 | 20 | 23 | 26 | 29 | 34 | -39 44 | 38
-56
-33 | -46
+33 | 452 484 | | .o 2| 46| 4 o 11| 7 | 18 | 14 =20 | 27~ | 54 | 67
0 0 0 A1 15 | 47 | 21 | 24 28 | 31 | 35 | -41 | 48 | 33 | -40 | -56
54 | 81 | 77
-39 | -51
+39 | 462 100 o | .o 8 47| 4 o|-12 | 8 =21 7 | 25 | 34 | 64 76
0 0 0 13 18 | 20 | 25 | 28 | 33 | 37 | -42 | 50 @ 59 | -45 | -61
70 | -86
30 | 42 | 55 | -76
+46 | 74 120 | . +4 | 49| 5 0|14 9 | 26 21 | 60  -72 | -85  -106
0 0 0 15 | 21 | 24 | 30 | -33 | 39 | 45 | 51 | 32 | 48 | 64 | -91
62 | 78 | 94 | 121
38 | 58 | -78 | -111
+54 | 487 | +140 .| . +4 | +10 | 6 0| -16 -0 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 | o 0| 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 4185 | o 5 13 8 0| 22 | 14 41 33 | 63|-113 | - B
0 0 0 24 | 33 | 37 | -46 | 51 | 60 | -70 | -79 | -109 | -159
67 | -123
113 | -169
74
+81 | +130 4210 | . +5 | +16 -9 0| 25 | 14 47 36 | 126 | - - B
0 0 0 27 3 | 41 | 52 | 57 | 66 79 | -88 @ -78
-130
-87
+89 | +140 4280 o | o 7 | 17| 10 0| 26 | 16 51 | 41 | 144 | - - B
0 0 0 29 | -40 | 46 | 57 | -62 | 73 | 87 | 98 | -93
-150
-103
+97 | +185 4250 | .. | +8 | +18 | -10 0| 27 | 17 55 45 | 166 | - - B
0 0 0 32 | -45 50 | 63 | -67 | -80 | -95 | -108 | -109
172
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DRILL DIAMETERS FOR TAPPING
A= RNJVAEEB RS  Metric coarse screw thread

O a D diamete O a D diamete O a D diamete O a D diamete

M1 x0.25 0.75 M2.5x0.45 2.10 M9 x1.25 7.80 M27 X3 24.0
M1.1x0.25 0.85 M2.6x0.45 2.20 M10x1.5 8.50 M30x3.5 26.5
M1.2X0.25 0.95 M3 x0.5 2.50 M11x1.5 9.50 M33%x3.5 29.5
M1.4%0.3 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 M39 x4 35.0
M1.7x0.35 1.35 M4.5x0.75 3.80 M16x2 14.0 M42x4.5 375
M1.8x0.35 1.45 M5 x0.8 4.20 M18%x2.5 15.5 M45x4.5 40.5
M2 x0.4 1.60 M6 Xx1.0 5.00 M20x2.5 175 M48x5 43.0
M2.2%x0.45 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

X=BNIViIB RS Metric fine screw thread

M1 x0.2 0.80 M11x0.75 10.3 M25x 1.5 235 M39X% 1.5 37.5
M1.1X0.2 0.90 M12x1.5 10.5 M25x% 1.0 24.0 M40X% 3.0 37.0
M1.2X0.2 1.00 M12x1.25 10.8 M26x 1.5 245 M40X%2.0 38.0
M1.4x0.2 1.20 M12x1.0 11.0 M27%x2.0 25.0 M40X%x 1.5 38.5
M1.6x0.2 1.40 M14x1.5 125 M27x1.5 255 M42x4.0 38.0
M1.8X0.2 1.60 M14x1.0 13.0 M27x1.0 26.0 M42x3.0 39.0
M2 x0.25 1.75 M15x1.5 135 M28x2.0 26.0 M42x2.0 40.0
M2.2x0.25 1.95 M15%x1.0 14.0 M28x% 1.5 26.5 M42x1.5 40.5
M2.5%0.35 2.20 M16x1.5 145 M28x1.0 27.0 M45x4.0 41.0
M3 x0.35 2.70 M16x1.0 15.0 M30x%3.0 27.0 M45x 3.0 42.0
M3.5%0.35 3.20 M17x1.5 155 M30x%2.0 28.0 M45x2.0 43.0
M4  x0.5 3.50 M17x1.0 16.0 M30x 1.5 28.5 M45x 1.5 435
M4.5%x0.5 4.00 M18%2.0 16.0 M30x1.0 29.0 M48x4.0 44.0
M5 x0.5 4.50 M18x%1.5 16.5 M32x2.0 30.0 M48x% 3.0 45.0
M5.5%x0.5 5.00 M18x 1.0 17.0 M32x1.5 30.5 M48X%2.0 46.0
M6 x0.75 5.30 M20x2.0 18.0 M33x 3.0 30.0 M48x 1.5 46.5
M7 x0.75 6.30 M20x 1.5 18.5 M33x%2.0 31.0 M50x3.0 47.0
M8 x1.0 7.00 M20x% 1.0 19.0 M33x 1.5 31.5 M50%2.0 48.0
M8 X0.75 7.30 M22x2.0 20.0 M35%1.5 335 M50 1.5 48.5
M9 x1.0 8.00 M22x1.5 20.5 M36 % 3.0 33.0

M9 Xx0.75 8.30 M22x1.0 21.0 M36x2.0 34.0

M10 x1.25 8.80 M24 x2.0 220 M36x 1.5 34.5

M10 x1.0 9.00 M24x1.5 225 M38x% 1.5 36.5

M10 x0.75 9.30 M24x1.0 23.0 M39x 3.0 36.0

M11 x1.0 10.0 M25x%2.0 23.0 M39%2.0 37.0

% ZORODRVINEEEO>TINLIHHEE MIRMFICKY RVILARDOTEREDSZEHLTEOT. MIAZHAEL. TRELTRELREEZE. RUIVRZEETIUEDHYET,

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.

INATUTIRIL ST T BREET'Y « KV AR

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

ereq

o ald - o 0 ead d d ad D

D’ D
" M3 3 3.4 55 6.5 3 2.7 33
dk M4 4 45 7 8 4 36 44
. M5 5 55 85 95 5 46 5.4
Ul §~[ - T M6 6 6.6 10 11 6 55 65
N\ - I P ol M8 8 9 13 14 8 7.4 8.6
d’ i M10 10 11 16 175 10 9.2 10.8
s, . M12 12 14 18 20 12 11 13
- . M14 14 16 21 23 14 12.8 152
M16 16 18 24 26 16 145 175
7 7 i R R
' .5 21.5
= / - M22 22 24 33 35 22 20.5 235
Z 7 M24 24 26 36 39 24 | 225 | 255
M27 27 30 40 43 27 25 29
M30 30 33 45 48 30 28 32
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