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Safety Factor  of Unwin Based on Tensile Strength
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[Technical Data] 
Proper Bolt Axial Tightening Force / Torque 

[Technical Data] 
Strength of Bolts, Screw and Dowel Pins 
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   TfA=0.35k (1+1/Q) y · As · d

=0.35 · 0.17 (1+1/1.4) 112 · 20.1 · 0.6

=138 [kgf · cm]
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Bolt Surface
Treatment

Lubrication

Torque 
Coefficient

k

Combination of material for area to be
fastened and material for female thread

(a) (b)

0.145 SCM−FC   FC−FC   SUS−FC
0.155 S10C−FC   SCM−S10C   SCM−SCM   FC−S10C   FC−SCM
0.165 SCM−SUS   FC−SUS   AL−FC   SUS−S10C   SUS−SCM   SUS−SUS
0.175 S10C−S10C   S10C−SCM   S10C−SUS   AL−S10C   AL−SCM
0.185 SCM−AL   FC−AL   AL−SUS
0.195 S10C−AL   SUS−AL
0.215 AL−AL
0.25 S10C−FC   SCM−FC   FC−FC
0.35 S10C−SCM   SCM−SCM   FC−S10C   FC−SCM   AL−FC
0.45 S10C−S10C   SCM−S10C   AL−S10C   AL−SCM
0.55 SCM−AL   FC−AL   AL−AL

Nominal
of Thread

Effective
Sectional Area

As
mm2

Strength Class
12.9 10.9 8.8

Yield Load Initial Tightening Force Tightening Torque Yield Load Initial Tightening Force Tightening Torque Yield Load Initial Tightening Force Tightening Torque
kgf kgf kgf · cm kgf kgf kgf · cm kgf kgf kgf · cm

M 3×0.5 5.03 563 394 17 482 338 15 328 230 10
M 4×0.7 8.78 983 688 40 842 589 34 573 401 23
M 5×0.8 14.2 1590 1113 81 1362 953 69 927 649 47
M 6×1 20.1 2251 1576 138 1928 1349 118 1313 919 80
M 8×1.25 36.6 4099 2869 334 3510 2457 286 2390 1673 195
M10×1.5 58 6496 4547 663 5562 3894 567 3787 2651 386
M12×1.75 84.3 9442 6609 1160 8084 5659 990 5505 3853 674
M14×2 115 12880 9016 1840 11029 7720 1580 7510 5257 1070
M16×2 157 17584 12039 2870 15056 10539 2460 10252 7176 1670
M18×2.5 192 21504 15053 3950 18413 12889 3380 12922 9045 2370
M20×2.5 245 27440 19208 5600 23496 16447 4790 16489 11542 3360
M22×2.5 303 33936 23755 7620 29058 20340 6520 20392 14274 4580
M24×3 353 39536 27675 9680 33853 23697 8290 23757 16630 5820

Tightening Coefficient
Q Tightening Method Surface Condition LubricationBolts Nuts

1.25

1.4

1.6

1.8

Nominal
of Thread

Effective
Sectional Area

As
mm2

Strength Class
12.9 10.9

Fatigue Strength Allowable Load Fatigue Strength Allowable Load
kgf /mm2 kgf kgf /mm2 kgf

M 4 8.78 13.1 114 9.1 79
M 5 14.2 11.3 160 7.8 111
M 6 20.1 10.6 213 7.4 149
M 8 36.6 8.9 326 8.7 318
M10 58 7.4 429 7.3 423
M12 84.3 6.7 565 6.5 548
M14 115 6.1 702 6 690
M16 157 5.8 911 5.7 895
M20 245 5.2 1274 5.1 1250
M24 353 4.7 1659 4.7 1659

Materials Static
Load

Repeated Load Impact
LoadPulsating Reversed

3 5 8 12

4 6 10 15

5 5 9 15

(a)

(b)
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