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ISO- nut

acc. ISO 898-2:

8

Fig.

Description system

The most important mechanical characteristics regarding
steelmade bolts are designated by means of a two-digit
number combination, as per the following example:

The first figure indicates 1/100 of the minimum tensile
strength in N/mm2 stress area.
Tensile strength 8 x 100 = 800 N/mmz2.

The second figure indicates the 10-fold relationship of
the yield stress (Rel bzw. Rp0,2) to the nominal tensile
strength Rn, (yield point relationship).

Multiplication of the two figures results in 1/10 of the
yield stress in N/mma2. Minimum yield stress
8 x 8 x 10 = 640 N/mmz2,

1. Nuts for bolted joints with
full stress capacity

Minimum nut height = 0,8 d ( d = nominal diameter)
For example DIN 555 and DIN 934

Marking/Identification: a figure, e.g.,

(8 = 1/100 of the tensile strength in N/mm? -

| 1 = marking for DIN-nuts)

In a combination with bolts of grade 8.8, these nuts
must endure full exploitation of the pre-load figures of
elongation.
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Mechanical Characteristics

Property class
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8.8 10.9 12.9
d=<16 mm d>16 mm
Tensile strength Ry .nom. [N/mm?] [800 :800 1000 1200
Tensile strength R,.min [N/mm?] |800 '830 1040 1220
0.2% yield strength R 2 nom. [N/Mmm?] 640 '640 900 1080
0.2% yield strength R0 2 min. [N/mm?] 640 '660 940 1100
Stress under proof load - S, [N/mm?] 580 600 830 970
Table 5 : IS0 898-1 {RiF#firE X
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zero - line
= nominal value

plus/minus tolerance condition

tolerance condition to 0 (h/H)

tolerance size = tolerance quality

standard tolerances bolt/nut

upper size limit

lower size limit

tolerance gap
for coating / corrosion protection



Thickness in gm
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Werkstoff- Werkstoff- Werkstoff- | Zugfestigkeit
gruppe kurzname nummer Tensile
Material group Material symbol Material strength
number
Hrn"ln"lin
N/mm?®
Unlegierte Baustahle USt 37-2 1.0036 340
Plain structural steels St 50-2 1.0050 470
Cq 45 1.1192 700
Niedriglegierte Vergutungsstahle 34 CrNiMo 6 1.6582 1200
Low-alloy tempering steels 38 MnSi-V5 5-BY - 900
16 MnCr 5 1.7131 1000
Sintermetalle SINT-D30 - 510
Sintered metals
. R X5 CrNi 1812 1.4303 500
:ﬂ::z::::zcgfw?::;j;ah'e X5 CrNiMo 17 12 2 1.4401 510
X5 NIiCrTi 26 15 1.4980 960
GJL-250 0.6020 250
Gusseisen GJL-260 Cr - 260
Cast iron GJS-400 0.7040 400
GJS-500 0.7050 500
GJS-600 0.7060 600
- . AlMgSi 1 F31 3.2315.62 290
ﬂ:‘m'"::ml‘ Kr::]”erg'e:‘"ge" AIMgSi 1 F28 3.2315.61 260
ought aliminum &floys AlMg4,5Mn F27 3.3547.08 260
Aluminium-Gussleai GK-AISI9Cu3 3.2163.02 180
C:;gt‘rr:inu‘jsa;g'zmnge" GD-AISi9Cu3 3.2163.05 240
oy GK-AISi7TMg wa 3.2371.62 250
Magnesiumlegierungen GD-AZ 91 (MgAI9Zn1) 200
Magnesium alloys GK-AZ 91-T4 240
Titanlegierung/Titanium alloy TiAlBV4 3.7165.10 890
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Material characteristics
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Table 2 : Material characteristics

Werkstoff- Werkstoff- Werkstoff- | Zugfestigkeit | 0,2%-Dehn- | Scherfestig- | Grenzflichen- | E-Modul | Dichte Therm. Ausdeh-
gruppe kurzname nummer Tensile grenze keit pressung') Young's | Density | nungskoeffizient
Material group Material symbol Material strength 0,2 % proof Shearing Limiting sur- modulus Coefficient of
number stress strength face pressure') thermal expansion
fur/for 20 °C/100°C
B min Ro,2min Tgmin Pg E P Oy
N/mm? N/mm? N/mm? MPa N/mm? kg/dm?® 107% K™
Unlegierte Baustahle ust 37-2 1.0036 340 230 200 490
Plain structural steels St 60-2 1.0050 470 290 280 710 205000 7,85 11,1
Cq45 1.1192 700 500 460 630
Niedriglegierte Vergltungsstahle 34 CrNiMo 6 1.6582 1200 1000 720 1080 205000 7,85 11,1
Low-alloy tempering steels 38 MnSi-V5 5-BY - 900 600 580 810
16 MnCr 5 1.7131 1000 850 650 900
Sintermetalle SINT-D30 - 510 370 300 450 130000 7 12
Sintered metals
- - X5 CrNi 1812 1.4303 500 185 400 630
:”51e".':fscgeN?;:‘g'e?;ah'e X5 CrNiMo 17 12 2 1.4401 510 205 410 460 200000 | 7,90 16,5
ustentie L X5 NiCrTi 26 15 1.4980 960 660 670 860
GJL-250 0.6020 250 - 290 850%) 110000
Gusseisen GJL-260 Cr - 260 - 290 600 110000
Cast iron GJS-400 0.7040 400 250 360 6007 169 000 7,20 10,0
GJS-500 0.7050 500 320 450 750%) 169 000
GJS-600 0.7060 600 370 540 900%) 174 000
Aluminium-Knetleaierunaen AlMgSi 1 F31 3.2315.62 290 250 170 260 2,70 23,4
Wronant alumim"g o g AIMgSi 1 F28 3.2315.61 260 200 150 230 2,70 23,4
9 o AlMg4,5Mn F27 3.3547.08 260 110 150 230 75000 2,66 23,7
Aluminium-G lei GK-AISi9Cu3 3.2163.02 180 110 110 220 75000 2,75 21,0
C:;;'{‘l‘::inu‘r‘:sa;g'?”"ge" GD-AISi9Cu3 3.2163.05 240 140 140 290 75000 2,75 21,0
¥ GK-AISi7TMg wa 3.2371.62 250 200 150 380 73000 2,65 22,0
Magnesiumlegierungen GD-AZ 91 (MgAI9Zn1) 200 150 130 180
Magnesium alloys GK-AZ 91-T4 240 120 160 210 45000 1,80 27,0
Titanlegierung/Titanium alloy TiAleV4 3.7165.10 890 820 600 890 110 000 443 8,6
=R \ -
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Nominal Property class
Thread? itsress area 3.6 4.6 4.8 5.6 58 | 68 | 88 | 98 10.9 12.9
mm?2 Minimum ultimate tensile load (As - Rm) in N
M 3 5,03 1660, 2010/ 2110 2510/ 2620/ 3020 4020 4530 5230, 6140
M 3,5 6,78 2 240 2710/ 2850/ 3390 3530 4070 5420 6 100 7 050 8 270
M 4 8,78 2900 3510/ 3690 4390 4570 5270 7020 7900/ 9130/ 10700
M5 14,2 4 690 5680 5960 7100 7380 8520/ 11350 12800| 14800/ 17300
M 6 20,1 6630 8040/ 8440 10000 10400 12100/ 16100 | 18100 20900] 24500
M 7 28,9 9540/ 11600/ 12100/ 14400/ 15000/ 17300/ 23100 | 26000/ 30100, 35300
M 8 36,6 12100| 14600/ 15400/ 18300/ 19000/ 22000/ 29200 | 32900/ 38100 44600
M10 58,0 19100| 23200/ 24400 29000 30200/ 34800 46400 | 52200/ 60300 70800
M12 84,3 27800 33700 35400| 42200/ 43800 50600/ 674002 75900 87700/ 103000
M14 115 38000/ 46000 48300 57500/ 59800 69000 92000%| 104 000/ 120000/ 140 000
M16 157 51800 62800 65900 78500 81600/ 94000| 1250002 141000/ 163000/ 192 000
M18 192 63400| 76800/ 80600/ 96000/ 99800/ 115000 159 000 —| 200000 234000
M20 245 80800/ 98000 103000| 122000/ 127000/ 147 000| 203 000 —| 255000 299 000
M22 303 100000| 121000, 127 000| 152000/ 158000/ 182 000| 252 00O —| 315000/ 370000
M24 353 116 000| 141000 148000| 176000 184 000| 212 000| 293 000 —| 367000 431000
M27 459 152000| 184000, 193 000| 230000 239000 275000| 381 000 —| 477000 560 000
M30 561 185000 224000/ 236 000| 280000 292 000 337 000| 466 000 —| 583000 684 000
M33 694 229000 278000 292000 347000/ 361000/ 416000| 576 000 —| 722000 847 000
M36 817 270000 327000, 343000 408 000| 425000/ 490 000| 678 000 —| 850000 997 000
M39 976 322000 390000 410000 488000/ 508 000| 586 000| 810 00O —[1 020 000|1 200 000
Table 3 : Ultimate tensile load - bolts ;T%\\
Xy,

&y
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Tightening process Tightening factors «, | Remarks

Yield point controlled, 1.18

motorized or manual

Angle of rotation controlled, 1.18 Snug torque (pre-tightening) and

motorized or manual

angle of rotation determined
through experimentation

Elongation measurement of 1.2

calibrated bolt

Hydraulic tightening 1.2to 1.6 Long bolts: lower values
Short bolts: higher values
Established through measurement
of elongation length and applied
pressure

Torque controlled, 1.4t0 1.6 Determination of required torque

with torque wrench or through measurement of Fy on

precision screwdriver with the joint

dynamic torque control 1.6to 1.8 Nominal torque determined with
the estimated friction coefficient
of the particular case

Torque controlled, 1.7 to 2.5 Pre-setting of power screwdriver

with mechanical screwdriver with post torque, which is

Impulse controlled, 25to 4 established from the required

with impact wrench

torque plus post torque

N
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