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14.4.2.6

14.4.2.7

14.4.2.8

14.4.2.9

14.4.2.10

14.4.3
14.4.3.1

Taper washers

When the bolt head or nut is in contact with a surface which is inclined at more than 3°
from a plane at right angles to the bolt axis, a taper washer shall be placed to achieve
satisfactory bearing.

Nuts

Nuts shall be checked after being galvanized or sheradized for free running on the bolt
and re-tapped if necessary to ensure a satisfactory tightening performance. Nuts of
grade 8 or lower may be galvanized or sheradized while nuts of grade 10 or higher should
only be sheradized.

Tightening of assemblies with non-preloaded bolts

The connected components shall be drawn together such that they achieve firm contact.
Shims may be used to adjust the fit. For thicker gauge material ({ = 4 mm for plates and
t = 8 mm for sections), residual gaps up to 2 mm may be left between contact faces
unless full contact bearing is specified.

During this process, each bolt assembly shall be brought into a snug-tight condition
without overloading the bolts. In large bolt groups, this process shall be carried out
progressively from the middle of the group to the outside. Additional cycles of tightening
shall be carried out, if necessary, to achieve a uniform snug-tight condition. Sufficient
precautions shall be taken so as not to overload short bolts (i.e. of length less than 3
times the diameter) and M12 or smaller bolts during tightening.

Note: the term snug-tight can generally be identified as that achievable by the effort of
one man using a normal sized spanner without any extension arm, and can be set as the
point at which a percussion drill starts hammering.

The snug tight tension in the bolt should not exceed the value at which bolt shear
capacity reduces. Values of torque recommended by a typical bolt manufacturer to
achieve suitable tensions for grade 8.8 bolts are as follows:

Table 14.5 - Recommended tightening torques and approximate bolt tensions for
ISO grade 8.8 bolts (Assumes bolts oiled)

Nominal bolt diameter Tightening torque (Nm) Approximate bolt load (kN)
M16 55 1r
M20 100 25
M22 110 25
M24 120 25
M27 135 25
M30 150 25
M33 165 25
M36 180 25
Fitted bolts

Precision bolts may be used as fitted bolts when holes are drilled or reamed after
assembly so that the clearance in the hole is not more than 0.3 mm.

Reaming

Where parts cannot be brought together by drifting without distorting the steelwork,
rectification may be made by reaming, provided the design of the connection will allow the
use of larger diameter holes and bolts.

Pre-loaded bolt assemblies

Bolt / nut / washer combinations
The combination of pre-loaded bolt and nut and washers which may be used shall be
from matching acceptable standards as given in Annex A1.3. The hardened washer is to
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.ainless Steel
x Bolts Recommended Tightening Torque HOBSON

V‘UL Fxe TECHNICAL

STAINLESS HEX BOLTS - RECOMMENDED TIGHTENING TORQUE (Nm)

Nominal Pitch . Stress Area Class Class Class
> Size (rmm) {mm?) 50 T0 80

M3 C.50 5.03 0.4 0.9 1.2

M4 0.70 8.78 1.0 24 2.7

M 0.8 14.20 1.9 4.2 815

MB 1.00 20,10 3.3 7k 9.4

M8 1.25 36.60 8.0 171 228
Mo | 150 58.00 15.8 i 452
Mi2 108 84.30 7.6 1~ 59.2 78.9
M4 2.00 115.00 44.0 94.2 125.8
M18 2.00 187.00 68.6 147.0 185.9
M18 2.50 162.00 94.3 202.2 269.6
M20 2.50 245.00 133.8 286.7 382.2
Mez 2.50 303.00 182.0 390.0 518.9
w24 3.00 353.00 234.3 495.6 660.8
M27 3.00 459.00 3383 725.0 066.7
M30 3.50 561.00 459.5 984.6 13127

i B .

M33 3.50 £94.00 6252 1339.8 1786.4
M36 4.00 817.00 802.9 1720.6 2284 1
K38 4.00 976.00 1039.1 2226.7 2969.0

k Faclor = 0.2 The induced Joad is calculated at 653% vield stress
Note:

Ak facior of 0.2 has been used which assumes threads are burr free and a good guality lubricant
(maolyboenum disulphate MeS,) is used. Stainless fasteners that are nat lubricated or coated often sieze

and can exhibil k factors in excess of .35 . -
( {‘ Ea.i; ?g,}) Y eld,  Slletvg = {:!H:‘-) ,ék/{},!lrh(w
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7= 5. .
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K 0.65|x Yield [Stress Area Nm
M10 0.2 10 0.65 450 58 1000 33.9
M12 0.2 12 0.65 450 84.3 1000 59.2
M16 02 16 0.65 450 157 1000 147.0
M18 0.2 18 0.65 450 192 1000{  202.2
M20 0.2 20 0.65 450 245 1000]  286.7
M?24 B3] 24 0.65 450 353 1000]  495.6
M30 0.2 30 0.65 450 561 1000[  984.6







