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Steels (BS EN ISO 898-1:2009)

a In case of dispute, the product analysis applies. 

b Boron content can reach 0,005 %, provided that non-effective boron is controlled by addition of titanium and/or aluminium. 

c For cold forged fasteners of property classes 4.6 and 5.6, heat treatment of the wire used for cold forging or of the cold forged fastener itself

may be necessary to achieve required ductility. 

d Free cutting steel is allowed for these property classes with the following maximum sulphur, phosphorus and lead contents: sulphur 0,34 %;

phosphorus 0,11 %; lead 0,35 %. 

e In case of plain carbon boron steel with a carbon content below 0,25 % (cast analysis), the minimum manganese content shall be 0,6 %

for property class 8.8 and 0,7 % for 9.8 and 10.9. 

f For the materials of these property classes, there shall be a sufficient hardenability to ensure a structure consisting of approximately

90 % martensite in the core of the threaded sections for the fasteners in the "as-hardened" condition before tempering. 

g This alloy steel shall contain at least one of the following elements in the minimum quantity given: chromium 0,30 %, nickel 0,30 %,

molybdenum 0,20 %, vanadium 0,10 %. Where elements are specified in combinations of two, three or four and have alloy contents less than

those given above, the limit value to be applied for steel class determination is 70 % of the sum of the individual limit values shown above

for the two, three or four elements concerned. 

h A metallographically detectable white phosphorus enriched layer is not permitted for property class 12.9/12.9. It shall be detected

by a suitable test method. 

i Caution is advised when the use of property class 12.9/12.9 is considered. The capability of the fastener manufacturer, the service conditions

and the wrenching methods should be considered. Environments may cause stress corrosion cracking of fasteners as processed as well as

those coated. 
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Mechanical and Physical Properties of Bolts, Screws and Studs

(BS EN ISO 898-1:2009)

a Values do not apply for structural bolting.
b For structural bolting d G M12.
c Nominal values are specified only for the purpose of the designation system for property classes. See Clause 5.
d In cases where the lower yield strength R

eL
cannot be determined, it is permissible to measure the stress at 0,2 % non-proportional elongation R

p0,2

e For the property classes 4.8, 5.8 and 6.8 the values for R
pf min

are under investigation. The present values are given for calculation of the proof stress ratio only. 
They are not test values.

f Proof loads are specified in Tables 5 and 7.
g Hardness determined at the end of a fastener shall be 250 HV, 238 HB or 99,5 HRB maximum.
h Surface hardness shall not be more than 30 Vickers points above the measured core hardness of the fastener when determination of both surface hardness 

and core hardness are carried out with HV 0,3.
i Any increase in hardness at the surface which indicates that the surface hardness exceeds 390 HV is not acceptable. 
j Any increase in hardness at the surface which indicates that the surface hardness exceeds 435 HV is not acceptable.
k Values are determined at a test temperature of -20 °C, see 9.14.
l Applies to d G 16 mm.
m Value for K

V
is under investigation.

n Instead of ISO 6157-1, ISO 6157-3 may apply by agreement between the manufacturer and the purchaser. 
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Minimum Ultimate Tensile Loads - ISO Metric Coarse Pitch Thread (BS EN ISO 898-1:2009)

Proof Loads - ISO Metric Coarse Pitch Thread (BS EN ISO 898-1:2009)
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Chemical Composition of Steel Nuts (BS 4190:2001)

Proof Loads for Steel Nuts (Coarse Pitch Series) (BS 4190:2001)

NOTE 1 Free cutting steel may be used only by special agreement between the purchaser and the supplier. In such cases, the following maximum phosphorus, sulfur

and lead contents are permissible: phosphorus, 0.12 %, sulfur, 0.34 %, lead, 0.35 %.

NOTE 2 Alloying elements may be added if necessary to develop the mechanical properties of the nuts stipulated in Table 14.

NOTE 1 Proof load = stress under proof load x tensile stress area divided by 1 000.

NOTE 2 For stress under proof load, see Table 16.

NOTE 3 Nuts with a specified proof load above 500 000 N may be exempted from proof load testing; see clause 18 and Table 14. 

*may due to typing error in BS 4190
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Chemical Composition of Steel Nuts (BS 3692:2001)

Proof Loads for Steel Nuts (Coarse Pitch Series) (BS 3692:2001)

NOTE 1 Free cutting steel may be used only by special agreement between the purchaser and the supplier. In such cases, the following maximum phosphorus,

sulfur and lead contents are permissible: 

Phosphorus, 0.12 %; Sulfur, 0.34 %; Lead, 0.35 %.

NOTE 2 Alloying elements may be added if necessary to develop the mechanical properties of the nuts stipulated in clause 15.

NOTE 1 Proof load = Stress under proof x tensile stress area of bolt

NOTE 2 For stress under proof load, see Table 9. 

NOTE 3 Nuts with a specified proof load above 500 000 N force may be exempted from proof load testing, see clause 14 and Table 9.
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DIMENSIONAL COMPARISON - HEXAGON HEAD SCREWS / BOLTS (M6-M20)

nominal height diameter of
size and specification width across width across of unthreaded
thread flats corners head shank

diameter

d s e k d
s

min max min max min max min max

M6 DIN 931 9.78 10 11.05 - 3.85 4.15 5.82 6

DIN 933 9.78 10 11.05 - 3.85 4.15 - -

BS 4190 9.64 10.00 10.89 11.5 3.625 4.375 5.52 6.48

BS 3692 9.78 10.0 11.05 11.5 3.85 4.15 5.82 6.0

M8 DIN 931 12.73 13 14.38 - 5.15 5.45 7.78 8

DIN 933 12.73 13 14.38 - 5.15 5.45 - -

BS 4190 12.57 13.00 14.20 15.0 5.125 5.875 7.42 8.58

BS 3692 12.73 13.0 14.38 15.0 5.35 5.65 7.78 8.0

M10 DIN 931 16.73 17 18.9 - 6.22 6.58 9.78 10

DIN 933 16.73 17 18.9 - 6.22 6.56 - -

BS 4190 16.57 17.00 18.72 19.6 6.55 7.45 9.42 10.58

BS 3692 16.73 17.0 18.9 19.6 6.82 7.18 9.78 10.0

M12 DIN 931 18.67 19 21.1 - 7.32 7.68 11.73 12

DIN 933 18.67 19 21.1 - 7.32 7.68 - -

BS 4190 18.48 19.00 20.88 21.9 7.55 8.45 11.30 12.70

BS 3692 18.67 19.0 21.10 21.9 7.82 8.18 11.73 12.0

M16 DIN 931 23.67 24 26.75 - 9.82 10.18 15.73 16

DIN 933 23.67 24 26.75 - 9.82 10.18 - -

BS 4190 23.16 24.00 26.17 27.7 9.55 10.45 15.30 16.70

BS 3692 23.67 24.0 26.75 27.7 9.82 10.18 15.73 16.0

M20 DIN 931 29.67 30 33.53 - 12.28 12.72 19.67 20

DIN 933 29.67 30 33.53 - 12.28 12.72 - -

BS 4190 29.16 30.00 32.95 34.6 12.10 13.90 19.16 20.84

BS 3692 29.67 30.0 33.53 34.6 12.785 13.215 19.67 20.0

unit in mm
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DIMENSIONAL COMPARISON - HEXAGON HEAD SCREWS / BOLTS (M24-M39)

nominal height diameter of
size and specification width across width across of unthreaded
thread flats corners head shank

diameter

d s e k d
s

min max min max min max min max

M24 DIN 931 35.38 36 39.98 - 14.78 15.22 23.67 24

DIN 933 35.38 36 39.98 - 14.78 15.22 - -

BS 4190 35.00 36.00 39.55 41.6 14.10 15.90 23.16 24.84

BS 3692 35.38 36.0 39.98 41.6 14.785 15.215 23.67 24.0

M27 DIN 931 40 41 45.2 - 16.65 17.35 26.48 27

DIN 933 40 41 45.2 - 16.65 17.35 - -

BS 4190 40.00 41.00 45.20 47.3 16.10 17.90 26.16 27.84

BS 3692 40.38 41.0 45.63 47.3 16.785 17.215 26.67 27.0

M30 DIN 931 45 46 50.85 - 18.28 19.12 29.48 30

DIN 933 45 46 50.85 - 18.28 19.12 - -

BS 4190 45.00 46.00 50.85 53.1 17.95 20.05 29.16 30.84

BS 3692 45.38 46.0 51.28 53.1 18.74 19.26 29.67 30.0

M33 DIN 931 49 50 55.37 - 20.58 21.42 32.38 33

DIN 933 49 50 55.37 - 20.58 21.42 - -

BS 4190 49.00 50.00 55.37 57.7 19.95 22.05 32.00 34.00

BS 3692 49.38 50.0 55.80 57.7 20.74 21.26 32.61 33.0

M36 DIN 931 53.8 55 60.79 - 22.08 22.92 35.38 36

DIN 933 53.8 55 60.79 - 22.08 22.92 - -

BS 4190 53.80 55.00 60.79 63.5 21.95 24.05 35.00 37.00

BS 3692 54.26 55.0 61.31 63.5 22.74 23.26 35.61 36.0

M39 DIN 931 58.8 60 66.44 - 24.58 25.42 38.38 39

DIN 933 58.8 60 66.44 - 24.58 25.42 - -

BS 4190 58.80 60.00 66.44 69.3 23.95 26.05 38.00 40.00

BS 3692 59.26 60.0 66.96 69.3 24.74 25.26 38.61 39.0

unit in mm
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nominal size and specification width across width across Thickness
thread diameter flats corners

d s e m

min max min max min max

M6 DIN 934 9.78 10 11.05 - 4.7 5

BS 4190 9.64 10.00 10.89 11.50 4.625 5.375

BS 3692 9.78 10.00 11.05 11.50 4.70 5.00

M8 DIN 934 12.73 13 14.38 - 6.14 6.5

BS 4190 12.57 13.00 14.20 15.00 6.125 6.875

BS 3692 12.73 13.00 14.38 15.00 6.14 6.50

M10 DIN 934 16.73 17 18.9 - 7.64 8

BS 4190 16.57 17.00 18.72 19.60 7.55 8.45

BS 3692 16.73 17.00 18.90 19.60 7.64 8.00

M12 DIN 934 18.67 19 21.1 - 9.64 10

BS 4190 18.48 19.00 20.88 21.90 9.55 10.45

BS 3692 18.67 19.00 21.10 21.90 9.64 10.00

M16 DIN 934 23.67 24 26.75 - 12.3 13

BS 4190 23.16 24.00 26.17 27.70 12.45 13.55

BS 3692 23.67 24.00 26.75 27.70 12.57 13.00

M20 DIN 934 29.16 30 32.95 - 14.9 16

BS 4190 29.16 30.00 32.95 34.60 15.45 16.55

BS 3692 29.67 30.00 33.53 34.60 15.57 16.00

M24 DIN 934 35 36 39.55 - 17.7 19

BS 4190 35.00 36.00 39.55 41.60 18.35 19.65

BS 3692 35.38 36.00 39.98 41.60 18.48 19.00

M27 DIN 934 40 41 45.2 - 20.7 22

BS 4190 40.00 41.00 45.20 47.30 21.35 22.65

BS 3692 40.38 41.00 45.63 47.30 21.48 22.00

M30 DIN 934 45 46 50.85 - 22.7 24

BS 4190 45.00 46.00 50.85 53.10 23.35 24.65

BS 3692 45.38 46.00 51.28 53.10 23.48 24.00

M33 DIN 934 49 50 55.37 - 24.7 26

BS 4190 49.00 50.00 55.37 57.70 25.35 26.65

BS 3692 49.38 50.00 55.80 57.70 25.48 26.00

M36 DIN 934 53.8 55 60.79 - 27.4 29

BS 4190 53.80 55.00 60.79 63.50 28.35 29.65

BS 3692 54.26 55.00 61.31 63.50 28.48 29.00

M39 DIN 934 58.8 60 66.44 - 29.4 31

BS 4190 58.80 60.00 66.44 69.30 30.20 31.80

BS 3692 59.26 60.00 66.96 69.30 30.38 31.00

DIMENSIONAL COMPARISON - HEXAGON NUTS (M6-M39)

unit in mm
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Bolt Length: Total Fixture Thickness + Maximum Thickness of Components + Thread Clearance 

(The calculated values have to be rounded off to the next larger standardized length.)

CALCULATION OF SCREW / BOLT LENGTH

nominal maximum maximum thread thickness of
size and specification nuts flat washer clearance 1 nut, 2 flat washers
thread thickness thickness (2 pitch) (BS 4320A) & thread

diameter (BS 4320A) clearance (2 pitch)

M6 BS 4190 5.375 1.8 2 10.98

BS 3692 5.00 1.8 2 10.60

M8 BS 4190 6.875 1.8 2.5 12.98

BS 3692 6.50 1.8 2.5 12.60

M10 BS 4190 8.45 2.2 3 15.85 

BS 3692 8.00 2.2 3 15.40

M12 BS 4190 10.45 2.7 3.5 19.35

BS 3692 10.00 2.7 3.5 18.90

M16 BS 4190 13.55 3.3 4 24.15

BS 3692 13.00 3.3 4 23.60

M20 BS 4190 16.55 3.3 5 28.15

BS 3692 16.00 3.3 5 27.60

M24 BS 4190 19.65 4.3 6 34.25

BS 3692 19.00 4.3 6 33.60

M27 BS 4190 22.65 4.3 6 37.25

BS 3692 22.00 4.3 6 36.60 

M30 BS 4190 24.65 4.3 7 40.25

BS 3692 24.00 4.3 7 39.60

M33 BS 4190 26.65 5.6 7 44.85

BS 3692 26.00 5.6 7 44.20 

M36 BS 4190 29.65 5.6 8 48.85

BS 3692 29.00 5.6 8 48.20

M39 BS 4190 31.80 6.6 8 53.00

BS 3692 31.00 6.6 8 52.20 

unit in mm
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The following tolerance fields are given for information only, for use where it is desirable to specify tolerances:

fine series: H12

medium series: H13

coarse series: H14

In cases where it is necessary to avoid interference between the edge of the hole and the underhead fillet of the bolt,

a chamfer is recommended.

CLEARANCE HOLES FOR SCREWS AND BOLTS

Thread Clearance hole d
h

diameter Series:

d fine medium coarse

1 1.1 1.2 1.3

1.2 1.3 1.4 1.5

1.4 1.5 1.6 1.8

1.6 1.7 1.8 2

1.8 2 2.1 2.2

2 2.2 2.4 2.6

2.5 2.7 2.9 3.1

3 3.2 3.4 3.6

3.5 3.7 3.9 4.2

4 4.3 4.5 4.8

4.5 4.8 5 5.3

5 5.3 5.5 5.8

6 6.4 6.6 7

7 7.4 7.6 8

8 8.4 9 10

10 10.5 11 12

12 13 13.5 14.5

14 15 15.5 16.5

16 17 17.5 18.5

18 19 20 21

20 21 22 24

22 23 24 26

24 25 26 28

27 28 30 32

30 31 33 35

33 34 36 38

36 37 39 42

39 40 42 45

Thread Clearance hole d
h

diameter Series:

d fine medium coarse

42 43 45 48

45 46 48 52

48 50 52 56

52 54 56 62

56 58 62 66

60 62 66 70

64 66 70 74

68 70 74 78

72 74 78 82

76 78 82 86

80 82 86 91

85 87 91 96

90 93 96 101

95 98 101 107

100 104 107 112

105 109 112 117

110 114 117 122

115 119 122 127

120 124 127 132

125 129 132 137

130 134 137 144

140 144 147 155

150 155 158 165

unit in mm
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Test clamp force and prevailing torques

for prevailing torque type nuts of property class 8 (BS EN ISO 2320:2008)

a The clamp force for property class 8 nuts is equal to 80 % of the proof load of property class 8.8 bolts. Proof loads for bolts are given in ISO 898-1.

b See Annex B.

c The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.

d The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

e The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application

dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production

components, be performed when there are questions of product performance.
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Proof load, clamp load and prevailing-torques (coarse pitch series)

property class 8 (BS 4929-1:1973)

* May due to typing error in BS 4929-1


