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TECHNICAL INFORMATION and DATA

Tightening of fasteners see prescription page T 24 below

Preload F, and tightening torque M, for screws and nuts with bearing surfaces according to
I1SO 4762, 4014, 4017 resp. 4032 / DIN 912, 931, 933 resp. 934

90% of the yield strength is utilized by preload and torque stress

Mges. = 0,08 Mges. = 0,10
Thread Preload Tightening torque Preload Tightening toruge
diameter
FyIN] M, [Nm] FyIN] M, [Nm]

8.8 10.9 12.9 8.8 10.9 12.9 8.8 10.9 12.9 8.8 10.0 12.9
M4 4350 6150 7400 2,1 2,9 3,5 4200 5900 7100 24 3,3 4,0
M5 7150 10 100 12 100 4,2 6,0 7,1 6900 9700 11 600 4,9 7,0 8,0
M6 10 100 14 200 17 000 7,0 10 12 9750 13700 16 400 8,0 12 14
M7] 14 800 20700 24900 12 16 20 14 400 20 200 24 200 13 19 23
M8 18 500 26 100 31 300 17 24 29 17 900 25100 30 200 20 28 34
M9] 24 700 34 700 41 600 25 35 43 23 800 33 400 40 100 29 41 49
M10 * 29 500 41 400 49 700 34 48 58 28 400 40 000 48 000 40 56 67
M12 * 43 000 60 500 72 500 60 84 100 41 500 58 500 70 000 69 98 115
M14 * 59 000 82 500 99 000 95 135 160 56 500 80 000 96 000 110 155 185
M 16 81 000 114 000 137 000 145 205 245 78 500 110 000 132 000 170 240 285
M 18 98 500 138 000 166 000 200 285 340 95 000 134 000 160 000 235 330 395
M 20 127 000 178 000 214 000 285 400 480 122 000 172 000 206 000 330 465 560
M22 = 158 000 222 000 266 000 380 530 640 152 000 214 000 257 000 445 620 750
M 24 183 000 257 000 308 000 490 690 830 176 000 248 000 298 000 570 800 960
m27 239 000 337 000 404 000 720 1000 1200 232 000 326 000 391 000 840 1200 1400
M 30 292 000 410 000 493 000 980 1400 1650 282 000 397 000 476 000 1150 1600 1950
M 33 363 000 533 000 612 000 1330 1950 2200 351 000 516 000 593 000 1560 2290 2600
M 36 426 000 620 000 710 000 1710 2500 2900 412 000 605 000 690 000 2000 2900 3400
M 39 510 000 750 000 860 000 2190 3200 3700 490 000 720 000 830 000 2600 3800 4 400
M 42 580 000 860 000 980 000 2700 4 000 4600 560 000 830 000 950 000 3200 4700 5400
M 8x1 20 200 28 400 34 100 18 26 31 19 500 27 000 33 000 22 30 36
M10x 1,25 * 31 600 44 400 53 300 36 51 61 30 500 42 900 51 500 42 59 71
M12x1,25 * 48 200 68 000 81 500 64 91 110 46 600 65 500 78 500 76 105 130
M12x15 * 45 400 64 000 76 500 62 87 105 43 900 62 000 74 000 72 100 120
M14x15 * 65 000 91 500 110 000 100 140 170 63 000 88 500 106 000 120 165 200
M16x 15 88 000 124 000 148 000 150 215 255 85 000 120 000 144 000 180 250 300
M18x 15 114 000 161 000 193 000 220 310 370 111 000 156 000 187 000 260 365 435
M20x 15 144 000 203 000 244 000 305 430 510 140 000 197 000 236 000 380 510 610
M22x15 * 178 000 250 000 300 000 405 570 680 172 000 242 000 291 000 480 680 810
M 24 x 2 203 000 286 000 343 000 520 730 880 197 000 277 000 332 000 610 860 1050
M27 x 2 264 000 371 000 445 000 760 1050 1300 256 000 359 000 431 000 900 1250 1500
M30x2 331 000 466 000 559 000 1050 1500 1800 321 000 452 000 542 000 1250 1750 2100
M33x2 407 000 598 000 680 000 1410 2080 2400 395 000 581 000 660 000 1680 2470 2800
M36x 3 458 000 670 000 770 000 1770 2600 3000 444 000 650 000 740 000 2100 3100 3500
M42x3 640 000 940000 1080 000 2900 4200 4800 620 000 910 000 1 050 000 3400 5000 5700

*  Hexagonal items with width across flats according to ISO require about ca.1,5% lower tightening torque
(preload remains the same).

**  Hexagonal items with width across flats according to ISO require about ca. 2% higher tightening torque
(preload remains the same).

Preload and tightening torque for fastenres of lof property class:

58: Preload F, 58[N] = 0,65xF —8.8][N]
Tightening torque M,—-5.8[Nm] = 0,65 x M, —8.8[Nm]
5.6: Preload F, 56[N] = 046xF —-88][N]

Tightening torque M,—-5.6 [Nm] = 0,46 x M, —8.8 [Nm]
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TECHNICAL INFORMATION and DATA

Tightening of fasteners

For good functioning of the fasteners, the preload (clamping force) obtained by tightening is of significance. As a
principle, fasteners are to be tightened until their lower yield stress value is reached. However, since tightening
causes friction and adds additional stress on the fastener, the effective preload is lower than the yield strength.
Suitable tightening torques and the resulting preload are shown in the following charts. Friction, however, has a
strong influence on these figures. For normal applications (plain, slightly lubricated), start with friction coefficient
m, = 0,12 for your calculations. In other cases, refer to the following table to find the friction coefficient range.
Values for high-strength structural bolting are found on page A 53,

for stainless steel fasteners see page T 29.

Coefficients of friction in the bearing area (bolt or nut) and in the thread m,

Nut
| tapped threads, plain or phosphated
| electroplating (zinc in the thread , 4 mm)
| nut face according to ISO 4032 / DIN 934
zinc plated plain MosS,; lubricated
plain or phosphated, slightly 0,12-(0,18) 0,06-0,12)
lubricated
Bolt zinc plated, dacrometized 0,12-(0,20) 0,12-(0,18) 0,06-0,12)
| formed or cut
| bearing surface accordingto  black or phosphated with PLUS?) 0,14+0,20)
ISO 4014, 4017, 4762
DIN 931, 933, 912 zinc plated with PLUS*) 0,14-0,20)
hot-dip galvanized 0,16-0,25) 0,08+0,12)

*) PLUS coating = the thread is coated with an adhesive as locking feature. Addition: m-values only apply to PLUS-coatings and
onmiFIT adhesives. For all other adhesives, especially anaerobic adhesives, use my, = 0,20-0,30) (please consult the manufacturer).
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