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Names of Screws

Small screws Nuts Cross-recessed
with slits pan screws
N/ =
N = ;
N—
=
Hexalobular Hexagon set Hexagon socket
screws screws head bolts

Cross-recessed
Hexagon bolts countersunk screws
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Screw

Screw

(1) Bolts OO

Nominal size of bolt

d |[[mm]|] M1 |M1.2 | M1.4 | M1.6| M2 | M25| M3 | M35 | M4 M5 M6 M8 | M10

Pitch p [mm] | 0.25 0.25 03 0.35 04 0.45 05 06 07 08 1 1.25 1.5

Pitch diameter d2 | [mm]| 0838 | 1038 | 1205 | 1373 | 1740 | 2208 | 2675 | 3110 | 3545 | 4480 | 5350 | 7.188 | 9.026

Effective area As |[mm2]| 0460 | 0732 | 0983 1.27 207 339 503 6.78 8.78 14.2 201 36.6 58.0

Minor diameter| d1 [mm] | 0729 0.929 1.075 1.221 1.567 2013 2459 2.850 3242 4134 4917 6.647 8.376
Lead angle tanB 00950 | 00767 | 00792 | 00811 | 00732 | 00649 | 00595 | 0.0614 | 00629 | 00568 | 00595 | 0.0554 | 0.0529
3rd class bolt dia.] dh | [mm] | 13 15 1.8 20 26 3.1 36 4.2 48 58 7.0 10.0 120

‘ Hexagon bolts, nuts

d |[[mm]|] M1 |M1.2 | M1.4 | M1.6| M2 | M25| M3 | M35 | M4 M5 Mé M8 | M10

S [mm] - 32 4 5 55 6 7 8 10 13 16
& | A M1.6~M24) - - — 341 432 545 6.01 6.58 7.66 8.79 11.05 1438 | 1777
é' B(M1.6~M64)| e [mm] - - - 328 418 531 5.88 6.44 7.50 8.63 10.89 1420 | 1759
3 | C (M5~ M64) - - - - - - - - 8.63 10.89 1420 | 1759
K [mm] - - - 1.1 14 1.7 2 24 28 35 4 53 64
Style 1 m(max) [mmi - - - 13 16 2 24 28 32 47 5.2 6.8 84
(Hexagon nut)| m(wmn) — — — 1.05 135 1.75 215 255 29 44 49 6.44 8.04
Style 2 M (max) [mmi - - - - - - - - 51 57 75 9.3
(Hexagon nut)| m(win) — — — — — — — - 48 54 7.14 894
Pitch Hexagon| dn1 - - - 275 347 428 479 534 6.19 7.20 8.90 1196 | 1459
diameter [Round A| dn - — — 214 284 361 410 4.65 5.36 6.36 798 1084 | 1336
of bearing| Round B - - - 215 278 354 4.04 459 528 6.28 7.40 10.75 13.27
surface [Round C — — — — — — — — 6282 | 7902 | 1075 13.27

(Q Hexagon socket head bolts

d [[mm]] M1 |[M1.2 | M14 | M1.6| M2 | M25| M3 | M35 | M4 M5 Mé M8 | M10

S [mm] - 15 15 2 25 3 4 5 6 8
e [mm] — - - 173 173 23 287 - 3.44 458 5.72 6.86 9.15
k [mm] - - — 1.60 2.00 2.50 3.00 — 400 5.00 6.00 8 10
dw — - - 272 348 4.18 5.07 - 6.53 8.03 9.38 1233 1533
Pitch dameter ofbearing urece |~ dn — — — 2533 3.238 3843 4616 — 5.968 7.235 8588 | 11.57 141
dk | [mm] - - - 3.00 3.80 450 550 - 7.00 8.50 10.00 13 16
Pitch dameter of bearngsurface | dn’ — — — 2378 | 3061 | 3667 | 4377 — 5709 | 6975 | 8248 | 11.21 1373
@ (@)set screws
d [mm]| M1 | M1.2 | M1.4 | M1.6 | M2 | M25| M3 | M35 | M4 M5 M6 M8 | M10
n [mm]| 02 0.2 0.25 0.25 0.25 04 04 05 06 08 1 12 1.6
S [mm] - - — 0.7 09 13 15 — 2 25 3 4 5
e [mm] — - — 0.809 1011 1.454 173 — 2.3 287 344 4.58 5.72

Hexalobular screws

b M2 | M25 | M3 M4 M5 M6 M8 | M10 | M12 | (M14) | M16 | (M18) | M20
ole number|  6.00 8.00 | 10.00 | 20.00 | 25.00 | 30.00 | 45.00 | 50.00 | 55.00 | 60.00 | 70.00 | 80.00 | 90.00
K 2.00 2.50 3.00 4.00 5.00 6.00 8.00 | 10.00 | 12.00 | 1400 | 16.00 | 18.00 | 20.00
dw 3.48 4.18 5.07 6.53 8.03 9.38 | 1233 | 1533 | 17.23 | 20.17 | 23.17 | 25.87 | 28.87
no knurling dk 3.80 4.50 5.50 7.00 850 | 10.00 | 13.00 | 16.00 | 18.00 | 21.00 | 24.00 | 27.00 | 30.00
knurling 3.98 4.68 5.68 7.22 872 | 1022 | 1327 | 1627 | 18.27 | 2133 | 2433 | 2733 | 30.33
Pich cameter of earig sufice | din 3.061| 3.667| 4377 5709| 6.975| 8248| 11.21 | 13.73 | 1590 | 1840 | 2092 | 23.52 | 2651

Refer to JIS B1136
132 TOHNICHI TORQUE HANDBOOK Vol.9



Hexagon bolts, nuts Hexagon socket head bolts ~ Set screws Hexalobular screws

- Hole number
S dk_dw [} - N
= : mT(/?\\ r— ﬁ x 'J‘%;S E—
) | 4T
d 5 ! £U:‘,C 17 =
e e e s k| -3 s n -
.S | K m With chamfering
and rounded edges I

Various dimensions of bolts @ @
M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 | M56

1.75 2 2 25 25 25 3 3 35 35 4 4 45 45 5 5 55
10863 | 12701 | 14701 | 16376 | 18376 | 20376 | 22051 | 25051 | 27.727 | 30727 | 33.402 | 36402 | 39.077 | 42077 | 44752 | 48752 | 52428
843 115 157 192 245 303 353 459 561 694 817 976 1120 1310 1470 1760 2030

10106 | 11.835 | 13.835 | 15294 | 17.294 | 19.294 | 20752 | 23752 | 26211 | 29211 | 31670 | 34670 | 37.129| 40.129| 42587 | 46.587| 50.046

00513 | 0.0501| 0.0433] 0.0486| 00433] 00391| 00433] 0.0381] 00402| 00363| 00381] 00350] 00367 00340 00356 0.0326 0.0334

145 16.5 185 210 240 260 280 320 350 380 420 450 48.0 520 56.0 620 66.0

Refer to B0205, B1082, B1001

M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 | M56

18 21 24 27 30 34 36 4 46 50 55 60 65 70 75 80 85

2003 | 2336 | 2675 | 3014 | 3353 | 3772 | 3998 - - - - - - - - - -

1985 | 2278 | 2617 | 2956 | 3295 | 3729 | 3955 | 452 5085 | 5537 | 6079 | 6644 | 713 7695 | 826 88.25 | 9356

1985 | 2278 | 2617 | 2956 | 3295 | 3729 | 3955 | 452 5085 | 5537 | 6079 | 6644 | 713 7695 | 826 8825 | 9356

75 88 10 115 125 14 15 17 187 21 225 25 2 28 30 33 35
08 128 148 158 18 194 215 238 256 287 31 334 34 36 38 42 45
037 121 141 15.1 169 18.1 202 225 243 274 294 318 324 344 364 404 434
2 141 16.4 176 203 21.8 239 26.7 286 325 347 - — - - - -

686 | 1948 | 2210 | 2495 | 2803 | 3122 | 3327 | 3794 | 4216 | 4581 5048 | 5470 | 5892 | 6359 | 6826 | 7383 | 7850

559 | 1812 | 2056 | 2324 | 2615 | 2895 | 3089 - - - - - - - - - -

551 1786 | 2030 | 2298 | 2589 | 2876 | 3070 | 3509 | 3900 | 4242 | 4670 | 5062 | 5420 | 5858 | 6297 | 6828 | 7251

1
1
1
1157 | 134 15.7 169 19 205 226 254 273 309 331 - - - - - -
1
1
1
1

551 1786 | 2030 | 2298 | 2589 | 2876 | 3070 | 3509 | 3900 | 4242 | 4670 | 5062 | 5420 | 5858 | 6297 | 6828 | 7251 =
Refer to JIS B1180, B1181 65
%)
M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 | M56
10 12 14 - 17 - 19 - 22 - 27 - 32 - 36 - 41
1143 1372 | 16 - 19.44 - 2173 - 2515 - 30.85 - 3657 - 41.13 - 45.83
12 14 16 - 20 - 24 - 30 - 36 - 42 - 48 - 56
1723 | 2017 | 2317 - 28.87 - 34.81 - 4361 - 5254 - 61.34 - 70.34 - 82.26
16.31 1884 | 2137 - 27.11 — 3217 - 40.21 - 48.25 — 55.84 - 64.33 - 75.36
18 21 24 - 30 - 36 - 45 - 54 - 63 - 72 - 84
15.90 1840 | 2092 — 2651 — 31.53 — 39.46 — 4747 — 54.94 — 63.44 — 7443

Refer to JISB1176

M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 | M56

6 - [ s - [0 - [ n - - - - - - - - - -
B = [ Bn| - - - - - - - - - -

Refer to JISB1117,B1177

5d,:JIS B 0205.p:JIS B 0205, B:tanB=p/nd” See P.35 for more details
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Screw

Screw

(2) Small Bolts/Nuts, non ISO standards

Small hexagon nuts, bolts Table 8-2. Dimensions of small bolts and nuts O
d [[mm]| M8 | M10 | M12 | (M14) | M16 |(M18) | M20 | (M22) | M24 | (M27) | M30 | (M33)| M36
S [mm] | 12 14 17 19 22 24 27 30 32 36 41 46 50
e [mm] | 139 16.2 19.6 219 254 277 31.2 346 37 416 473 53.1 57.7
k [mm]| 55 7 8 9 10 12 13 14 15 17 19 21 23
m (mm] 6.5 8 10 " 13 15 16 18 19 22 24 26 29
m1 5 6 7 8 10 11 12 13 14 16 18 20 21
Hexagon dn1 10.70 | 12.79 | 1564 | 1770 | 203 | 2240 | 250 | 276 | 297 | 333 | 376 | 418 | 455
Round dn 10.03 | 12.06 | 14.82 | 1655 | 19.07 | 21.1 23.6 26.1 28.1 311 352 39.2 427
Refer to JIS B1180, B1181 z % (See P.35 for more details of hexagon and round bearing surface)
el
5 s
PSS =N
“Ji - Il U;QAU [
E X oo

Table 8-3. Dimensions of fine screws @@

(3) Fine Screws d M1 [ (M1.1) | M1.2 | (M1.4)| M1.6 | M1.8
d2 0.838 0.938 1.038 1.205 1.373 1573
Jﬁ: p 0.25 0.25 0.25 0.3 035 0.35
mJri i i Small screws with slits tanB | 0.0950 | 0.0848 | 0.0767 | 0.0792 | 0.0811 | 0.0708
U dn 0.729 0.829 0.929 1.075 1.221 1.421
Small screws with slits As | 0460 | 0588 | 0732 | 0983 | 127 | 170
. — a |03 — o032 J032 |o4 -
3 I Set screws with slits a 0.2 — 0.2 0.25 0.25 —
Socket head bolts B — — — (1.3) (1.5 —
= Set screws B — — — |07 0.7) —
Hexagon socket head bolts Hexagon set screws % dTmin: Root diameter, ATmin: Area of section of root diameter Unit: [mm]

(4) Small Screws

Table 8-4. Dimensions of small screws @@

M1.6 M2 M2.5 M3 (M3.5) M4 M5 M6 M8 M10
D H# @ 0 0 1 1 2 2 2 3 4 4
© Slit width ©=a |04 0.5 0.6 0.8 1 1.2 1.2 1.6 2 2.5
Pan screws D 3.2 4.0 5.0 5.6 7.00 8.00 9.50 12.00 16.00 20.00
H 1.30 1.60 2.10 2.40 2.60 3.10 3.70 4.6 6.0 7.5
Countersunk screws D 3.0 3.8 4.7 5.5 7.30 8.40 9.30 11.30 15.80 18.30
H 1 1.2 1.5 1.65 2.35 2.7 2.7 3.3 4.65 5
Refer to JISB1111 Unit: [mm]
—+H —H
S ==] o] =3
Pan screws Countersunk screws
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(5) Small ScreWS, non ISO Standards Table 8-5. Dimensions of small screws @@

M2 (M2.2) M2.5 M3 (M3.5) M4 (M4.5) M5 M6 M8
DH @ 1(0) 1 1 2(1) 2 2 2 2 3 3
() Supports 15O () Truss head
© Slit width ©=a 0.6 0.6 0.8 0.8 1 1 1 1.2 1.2 1.6
Pan screws D 35 4 4.5 5.5 6 7 8 9 10.5 14
H 1.3 1.5 1.7 2 2.3 2.6 2.9 33 3.9 5.2
Countersunk screws D 4 4.4 5 6 7 8 9 10 12 16
(Spherical countersunk screws) ~ H 1.2 1.3 1.45 1.75 2 2.3 2.55 2.8 3.4 4.4
Truss screws D 4.5 5 5.7 6.9 8.1 9.4 10.6 11.8 14 17.8
H 1.2 1.3 1.5 1.9 2.2 2.5 2.8 3.1 37 48
Bind screws D 4.3 4.7 5.3 6.3 7.3 8.3 9.3 10.3 12.4 16.4
H 1.2 1.3 1.5 1.9 2.2 2.5 2.8 3.1 37 4.8
spherical screws D 35 4 4.5 5.5 6 7 8 9 10.5 14
H 1.3 1.5 1.7 2 2.3 2.6 3 3.4 4 5.4
Refer to JISB1111 Unit: [mm]
= H e H - H —tfH —H—H
S == 9| T= = ==
Pan screws Countersunk screws Truss screws Bind screws Spherical screws
(Spherical countersunk screws) >
g
A
(6) WaSherS Table 8-6. Dimensions of washers
M2 | (M2.2)| M25 | M3 |(M35)| M4 |[(M45)| M5 | M6 | (M7) | M8 | MI0 | M12 | (M14) | M16 | (M18) | M20 | (M22) | M24
. d 22| 24| 27| 32| 37| 43| 48| 53] 64| — | 84|105[13 |15 |17 |19 |21 |23 |25
:rls'a’h,"‘;zfmrs' D a5 455 [6 |7 [8 |9 |9 |1 | —[15 [18 [20 |24 |28 |30 [34 [37 [39
t 031030505 05|05 08]1 16| — 16| 161 2 250 25| 3 3 3 4
. d 22| 24| 27| 32| 37| 43| 48| 53| 64| — | 84|105|13 |15 |17 |19 |21 |23 |25
;fl'i’;h"ggf":g[ﬁ; gl D [sTe [e [7]8 [9 [ [0 [12[—[t6[20 [24 [28 [30 [3¢ [37 [39 [#4
t 03050505 05|08 08]1 16| — 16| 2 25| 251 3 3 3 3 4
d 20| — | 26| 31| 36| 41| 46| 51| 61| 71| 82102122142 162|182 202 | 225 | 245
)2 t] 05| — | 06| 07| 08]1 121 13] 15] 16 2 251 3 35| 4 46| 51| 56| 59
Spring washers D| 44| — | 52| 59| 66| 76| 83| 92122 |134|154|184|215|245|28 |31 |338]37.7 (403
3s t) — | — | = | = | =] — | —|—|19|20]| 25| 30| 36| 42| 48| 54| 60| 68| 7.2
D| — | — | = | = | = | = | = | — [122[134 156|188 |21.9|247 | 282 | 31.4 | 344 | 383 413
% d: Plain washer inner dia. Refer to JIS B1251, B1256 Unit: [mm]
t t 2t
Y BN N (@3-
B2 EA\E [\
Plain washers, small, Plain washers, Spring washers

round polished, round
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Screw

_2 Screw Relevant Information

(1) Screw Threaded Hole and Countersink Hole

/90" . Table 8-7. Diameters
} y ¢ NS(I)Z[Teng?[ Bolt hole diameter d’ Chamlering Facing
1st 2nd 3rd | 4thclass | @ ©°| diameter
‘ screw | class | class | class (1) D

d / M1 1.1 1.2 1.3 — 0.2 3

| ///, M2 | 13 1.4 1.5 — 0.2 4

) M4 ]| 15 16 18 — 0.2 4

D M6 ]| 17 18 | 2 = 0.2 5
/90" e % M1.7 1.8 2 2.1 — 0.2 5
‘ \V | M8 | 2.0 2.1 22 | — 0.2 5

! 4 M2 22 2.4 2.6 — 03 7

I M22| 24 | 26 | 28 | — 03 8

d ®M23 | 25 | 27 | 29 | — 03 8

‘ 7 M25 | 2.7 2.9 3.1 = 0.3 8

HM2.6 | 2.8 3 3.2 — 0.3 8

M3 3.2 3.4 36 — 0.3 9

M35 | 3.7 3.9 4.2 — 0.3 10

M4 43 45 4.8 55 0.4 11

M45 | 4.8 5 5.3 6 0.4 13

M5 5.3 5.5 5.8 6.5 0.4 13

Gi) M6 6.4 6.6 7 7.8 0.4 15
5 M7 7.4 76 8 = 0.4 18
N M8 8.4 9 10 10 0.6 20
M10 | 105 | 11 12 13 0.6 24

M12 | 13 135 | 145 | 15 1.1 28

M4 | 15 155 | 165 | 17 1.1 32

M6 | 17 175 | 185 | 20 11 35

M18 | 19 20 21 22 1 39

M20 | 21 22 24 25 12 43

M22 | 23 24 26 27 1.2 46

M24 | 25 26 28 29 1.2 50

M27 | 28 30 32 33 17 55

M30 | 31 33 35 36 17 62

M33 | 34 36 38 40 17 66

M36 | 37 39 42 43 17 72

M39 | 40 42 45 46 17 76

M42 | 43 45 48 — 18 82

M45 | 46 48 52 — 18 87

M48 | 50 52 56 — 23 93

M52 | 54 56 62 = 23 | 100

M56 | 58 62 66 — 35 | 110

M60 | 62 66 70 = 35 | 115

M64 | 66 70 74 — 35 | 122

M68 | 70 74 78 — 35 | 127

Note: 1. 4th class is aﬂaropr'\a’fe mainly for cast extracting holes.  Unit: [mm]
2. Figures in bold are not prescribed in 1SO 273.
3. The nominal sizes of % screws are not included in ISO meter screws of 1SO 261.

136 TOHNICHI TORQUE HANDBOOK Vol.9



(2) Screw Threaded Hole Depth Table 8-8. Diameters

Screw Facing hole diameter (2) Ref.: Female screw inner diameter (3)
[0) System Max. permissible dimension

Nominal | Outside

Mini 4H 5H T
szeof | diameter | Pitch P Sta"ﬁ.ard permisible | Below M1.4) | Below M1.4) | 7H 3rd
screw d catcrirg %0 85 80 73 70 dimension | (over M1.6) | (Quer M1.6) class
height H1 1st class 2nd class
M1 1.0 0.25 0.135 0.76 0.77 : 0.78 |: 0.80 0.81 0.729 0.774 0.785 —
M1.1 1.1 0.25 0.135 0.86 0.87 : 0.88 E 0.90 0.91 0.829 0.874 0.885 —
M1.2 1.2 0.25 0.135 0.96 0.97 : 0.98 |- 1.00 1.01 0.929 0.974 0.985 —
M1.4 1.4 0.3 0.162 1.11 1.12 :_ 1.14 |2 1.16 1.17 1.075 1.128 1.142 —

M1.6 16 035 | 0189 | 1.26 1.28 130 5| 132 3] 133 1221 | 1.301 1321 —
M1.8 18 035 | 0189 | 1.46 1.48 150 3| 152 3| 153 1.421 | 1501 1521 —
M2 2.0 0.4 0217 | 161 1.63 165 1|t 1.68 1.70 1567 | 1.657 1.679 —
M2.2 2.2 0.45 | 0244 | 1.76 1.79 181 1| 1.83 3| 1.86 1713 | 1813 1.838 —
M2.5 25 045 | 0244 | 2.06 2.09 211 1 213 3| 216 2013 | 2113 2.138 —
M3 3.0 0.5 0271 | 251 2.54 257 1| 259 i 262 2459 | 2.571 2.599 2.639
M3.5 35 0.6 0325 | 292 295 ;| 2.98 3.01 :| 3.05 2850 | 2975 3.010 3.050
[ .
M4 4.0 0.7 0379 | 332 336 §| 339 |: 343 3.47 3242 | 3382 3.422 3.466
M4.5 45 075 | 0406 | 3.77 3.81 || 385 |: 3.89 3.93 3688 | 3.838 3.878 3.924
M5 5.0 0.8 0433 | 4.22 426 1| 431 |2 435 439 4134 | 4294 4334 4384
M6 6.0 1 0541 | 5.03 508 I| 513 [: 519 5.24 4917 | 5.107 5.153 5217
M7 7.0 1 0541 | 6.03 608 1| 613 |t 6.19 6.24 5917 | 6.107 6.153 6.217
M8 8.0 125 | 0677 | 678 6.85 1. 6.92 6.99 7.05 6.647 | 6.859 6.912 6.982
M9 9.0 125 | 0677 | 7.78 7.85 1|+ 7.92 7.99 8.05 7647 | 7.859 7.912 7.982
' :
M10 | 100 15 0812 | 854 4| 862 :| 870 8.78 8.86 8376 | 8612 8.676 8.751
M11 1.0 15 0812 | 954 y| 962 :| 9.70 9.78 9.86 9376 | 9612 9.676 9.751
M12 | 120 175 | 0947 [ 103 1| 104 :| 105 10.6 10.7 10.106 | 10371 | 10.441 | 10.531
M14 | 140 2 1.083 | 121 | 122 | 123 12.4 12.5 11.835 | 12.135 | 12210 | 12.310 %
M16 | 160 2 1.083 [141 1[142 :[143 14.4 14.5 13.835 | 14.135 | 14210 | 14.310 g
M18 | 180 2.5 1353 | 156 1] 157 | 158 16.0 16.1 15294 | 15649 | 15774 | 15.854
M20 | 200 2.5 1353 | 176 V| 177 3178 18.0 18.1 17294 | 17.649 | 17744 | 17.854
M22 | 220 2.5 1353 [ 196 T 197 [ 198 200 20.1 19294 | 19.649 | 19.744 | 19.854
M24 | 240 3 1624 | 210 W12 214 216 21.7 20.752 | 21152 | 21252 | 21.382
M27 | 270 3 1624 [ 240 242 :[|244 246 247 23752 | 24152 | 24252 | 24382
LEES
B
M30 | 300 35 1.894 | 26.6 ,326.8 27.0 27.2 27.3 26211 | 26661 | 26.771 | 26921
M33 | 330 3.5 1894 | 29.6 [:29.8 30.0 30.2 303 20211 | 29661 | 29.771 | 29.921
M36 | 360 4 2165 | 321 y[:323 325 32.8 33.0 31.670 | 32145 | 32270 | 32.420
M39 | 390 4 2165 | 35.1 ||:35.3 355 35.8 36.0 34670 | 35.145 | 35270 | 35.420
M42 | 420 45 2436 | 37.6 1379 38.1 383 386 37129 | 37659 | 37.799 | 37.979
M45 | 450 45 2436 | 40.6 1]:40.9 41.1 413 416 40.129 | 40659 | 40.799 | 40.979
M48 | 480 5 2706 | 431 1]:43.4 437 43.9 44.2 42587 | 43147 | 43297 | 43.487
T
M52 | 520 5 2706 | 471 T1|:47.4 47.7 47.9 48.2 46587 | 47147 | 47.297 | 47.487
M56 | 56.0 5.5 2977 [ 506 1[350.9 51.2 515 51.8 50.046 | 50.646 | 50.796 | 50.996
M60 | 60.0 5.5 2977 | 546 1[i54.9 55.2 55.5 55.8 54.046 | 54.646 | 54.796 | 54.996
M64 | 640 6 3.248 ['58.2  [:58.5 58.8 59.1 59.5 57.505 | 58.135 | 58.305 | 58.505

M68 68.0 6 3.248 :62.2 *62.5 62.8 63.1 63.5 61.505 | 62.135 62.305 62.505

Remarks: Figures in bold on the left side of the = =ling, «++-line, and ——iine are Erescribed in each JISB 0209. 4H (below M1.4), 5H (above M16) o first class, 5H (below M1.4), 64 (above M16)  Unit: [mm]
or second- class and 7H or third class show they are within the permissible dimension of the female inner diameter.

Note: (1) H1 = 0.541266P  (2) Screw prepared hole = d - 2 x H1 (Catching rate/100)
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Screw

Screw

_8 Bolt Looseness

(1) Classification and causes of looseness

In bolt looseness, there are the following two causes:
(DLooseness generated by bolt return without turning, and
@Looseness generated by bolt return with turning.
Depending on the cause of the looseness, it will be necessary to select appropriate looseness prevention measures.

Table 8-9. Classification and causes of looseness

Classification

Causes

1. Initial looseness

Contact part becoming flattened from being uneven

2. Subsidence

Plastic deformation of bearing surface

Looseness
generated 3. Looseness by fretting corrosion Friction by lateral displacement of contact part
by bolt 4. Looseness by permanent deformation of sealant Permanent fatigue of gasket
return
without 5. Looseness by over-tightening Advance of bolt plastic deformation
tuming Internal stress change over recrystallizing

6. Looseness resulted from heat temperature or different thermal expansion in

jointed parts
7.Looseness by vibration force axis
angle (Parallel, around axis of thread)
Loosenes; Relative displacement of bearing surface and
Eenberlatte 8. Looseness by axis vibration from external force threaded parts
Y DO
return 9. Looseness by impact of external force on axis right angle
with o . .
. f Dissipation and lowering of threaded and bearing

turning 10. Looseness by Impact of external surface parts by restitution and shock wave on

force in axis direction

impact

(2) Chemical loosening prevention
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il

(LT

Liquid adhesive Stick
for screws adhesive
for screws

Coating type

(mmm
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(3) Mechanical loosening prevention

Table 8-10. Preventing loose joints

Methods of using elastic washers

Belleville spring washer

Spring washer

Claw spring washer

Toothed washer

i

ol

i

Method of using check nut

(a)

; ©)

2

First tighten the lower nut to about 80% of the
specified torque. Then, tighten the upper nut to
100% of the specified torque. This generates a
reactive force between the two nuts and prevents
them from becoming loose. If the load capacity
of the nuts is likely to cause a problem, use the
thicker one on top as shown in figure (b).

Method of using small

screw

Method of using a claw or wire

=1

Caulkin&%ﬂ

Methods to bend or calk part of the washer Calking

Claw washer

Tongued washer

@

Bending
Z

% Bending
/ Z
Bending /@D:

Key channel

N2
NIZEA

Method to apply part of the material to the side of the nut

@

Method to use power applied to the bearing surface

o

-

A

Method of deforming

1

g R =
sl s/

\@/«%

Method of filling nylon

Method to use force-loosening check nut

Nylon ' '
AN

Caulking

Expansion channel
(4-6 places)

Technical Data
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