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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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so incorporates the Amendment1SO 10642:2004/Amd.1:2012. The main changes comp
bus edition are as follows:

le standard has been improved to clearly point out that these hexagon socket counter
ews havereduced loadability because of their head design (head dimensions and penetr
pxagon socket);

made of stainless’steel have been added;
head configliration has been added (see Figure 4);

M2,5 haveé been added; as their minimum ultimate tensile loads for full loadability ar
d indS0'898-1 and ISO 3506-1, they have been calculated with the same formulae accord
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NEx-A);

the reference threaded length b has been increased to 3d for partially threaded screws M14 to M20,

so that these screws can be tensile tested in accordance with ISO 3506-1 (b = 3d is required to
tensile test screws with reduced loadability);

head he

wall thickness between driving feature and bearing face w
internal driving feature ¢

ight k;, has been added as reference dimension in Tables 1 and 2;

min

max (same method as for hexalobular internal drive);

D,, Dy and F are pointed out as gauge dimensions in Table 3 (see also Figure 5);

footnote g of Tables 1 and 2 and therefore the shorter lengths for M4 to M20 were deleted.

has been replaced by the depth of the

the minimum nominal lengths of the standardized range have been determined in accordance with
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD

ISO 10642:2019(E)

Fasteners — Hexagon socket countersunk head screws
with reduced loadability

1 Scope

This document specifies the characteristics of hexagon socket countersunk head screws with reduced

load4
and v
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ISO 4
ISO 6

bitity duetotread design, T steetamd staintess steet, withrmetric toarse pitcir thready

vith product grade A.
1  Other dimensional options are given in ISO 888, ISO 965-1 and ISO 4753.

2 Thereduced loadability (related to the countersunk head dimensions in comibination wit
hexagon socket specified in this document) implies a limitation of ultimate tensile load; see T;

3 Particular attention is needed to ensure alignment of the countersunk’head with the be
countersink in the assembly.

Normative references

following documents are referred to in the text in.such a way that some or all of t
Fitutes requirements of this document. For dated-references, only the edition cited
ted references, the latest edition of the referenceéd*document (including any amendme

98-1, Mechanical properties of fasteners made; of carbon steel and alloy steel — Part 1: |
tuds with specified property classes — Coarse thread and fine pitch thread

65-1, ISO general purpose metric screw.threads — Tolerances — Part 1: Principles and b
891-4, Fasteners — Vocabulary - Part 4: Control, inspection, delivery, acceptance and q
269, Fasteners — Acceptangeinspection

506-1, Mechanical properties of corrosion-resistant stainless-steel fasteners — Part 1: |
tuds

042, Fasteners<=Electroplated coating systems
753, Fasteners — Ends of parts with external 1SO metric thread
759-1<Folerances for fasteners — Part 1: Bolts, screws, studs and nuts — Product grades,

157-1, Fasteners — Surface discontinuities — Part 1: Bolts, screws and studs for general 1

M2 to M20,

h penetration
hble 5.

aring surface

heir content
applies. For
hts) applies.

Bolts, screws

nsic data

Lality

Bolts, screws

A, Band C

equirements

ISO 6157-3, Fasteners — Surface discontinuities — Part 3: Bolts, screws and studs for special requirements

[SO 8992, Fasteners — General requirements for bolts, screws, studs and nuts

ISO 10683, Fasteners — Non-electrolytically applied zinc flake coating systems

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

|
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— IEC Electropedia: available at http://www.electropedia.org/

4 Dimensions and gauging of head

4.1 Dimensions
Dimensions shall be in accordance with Figures 1 to 4 and Tables 1 and 2.

Symbols and descriptions of dimensions are defined in [SO 225.

f.
_ b
ES: N .
20l s P ——e—F————- -
Al (= B
2 7 N
4 [s ud
ly (D)
[

a) Partially threaded screw

b) Screw threaded to the head

a  Aslight founding or countersink at the mouth of the socket is permissible.

b In accordance with ISU 4753, chamiered end oF, Tor sizes <M%, as-rolled end.
¢ Edge of the head flat or rounded.

d  Incomplete thread u < 2P.

are specified in Tables 1 and 2.

¢ d,applies when values for [
£ as<2p

s,min

Figure 1 — Hexagon socket countersunk head screws
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. 8

212(°

For Broached sockets which are at the maximum limit of sizejthe overcut resulting from (

i (i T '''''''''''''''' 5‘

Figure 2 — Permissible alternative form of socket (broached socket)

not exceed 1/3 of the length of any flat of the socket which is'e/2 (see Figure 3).

e/2
le/2)/3

Figure 3 — Detail: Broached socket

dk theor,max

Irilling shall
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Figure 4 — Countersunk head configuration
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Table 1 — Dimensions (M2 to M6)

Dimensions in millimetres

Thread, d M2 M2,5 M3 M4 M5 M6
pa 0,4 0,45 0,5 0,7 0,8 1
bb (ref) — — 18 20 22 24
theor. max. 4,70 5,88 6,72 8,96 11,20 13,44
dy . max. 4,09 5,08 5,81 7,96 10,07 12,16
actua
min. 3,70 4,80 5,54 7,53 9,43 11,3
4 max. 2,00 2,50 3,00 4,00 5,00 6,00
s min. 1,86 2,36 2,86 3,82 4,82 5,82
ecd min. 1,454 1,733 2,303 2,873 3,443 4,583
max. 1,350 1,690 1,860 2,48 3,100 3,720
ke (ref)
min. 1,130 1,408 1,522 2,121 2,669 3,214
r min. 0,1 0,1 0,1 0,2 0,2 0,25
nom. 1,3 1,5 2 2,5 3 4
sd max. 1,360 1,560 2,080 2,580 3,080 4,095
min. 1,320 1,520 2,020 2,520 3,020 4,02
max. 0,85 1,15 1,25 65 2,00 2,50
t
min. 0,75 1,00 1,10 1,40 1,75 2,20
| Range of standardized lengths betwgen the stepped discontinuous lines f
Shank length:i and grip length Ig g
. 1§ 1 I.S Iy 1; Iy 1; Iy 1; Iy 1§ Iy
nom. mif. max. min. max. min. max. min. max. min. max. min. max. min. max.
47 | 524 - O\\
576 6,24 i z\_" _________ Screws with
7,71 8,29 [ too shortlengths
10 o7 | 1029 | :
12 11,65 12,35 Fully threaded
16 1565 | 16,35 screws "
20 19,58 20,42 .
25 24,%8 | 2542 i
30 2958 | 3042 aN’ P95 | 12 | 65 | 10
= 1 1 |-~~~ =7°~~-== 1
35 3afs | 355 [ &) ' 115 | 15 9 13
40 395 40,5 3 1 16,5 20 14 18 11 16
N ]
45 445 454 Lengths to be agreed between 19 23 16 21
50 49)5 50,5 the purchaser 1 24 28 21 26
55 sals 556 and the manufacturer T 26 31
60 59,4 60,6 —3t 36
65 644 | 656 |

a Pis the pitch of the thread.

b Thread length for partially threaded screws.

¢ enin= L14 s,

d For combined gauging of socket dimensions e and s, see 1SO 23429.

¢ Values for k are for reference only. Values for k;, are in relation to d.

f Basically, the minimum lengths of the standardized range are defined as [ ~ 2d + 2P up to M5 and I = 2d for M6 and above.
The maximum lengths of the standardized range are defined as I * 10d up to M10, or chosen from commercially available lengths.

8 Screws are partially threaded when values for [, and I are specified, in accordance with the following formulae: I 1

Ig min = lg max — 5P. As an option, fully threaded screws can be agreed between the purchaser and the manufacturer.

h Fully threaded screws are threaded to the head within 2P.

om — band

gmax ~ ‘ni

4 © IS0 2019 - All rights reserved
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Table 2 — Dimensions (M8 to M20)

ISO 10642:2019(E)

Dimensions in millimetres

1

s,min

=1
b Fully threaded screws are threaded to the head within 2P.

¢ _
€min= L1450

g,max

a Pis the pitch of the thread.

b Thread length for partially threaded screws.

¢ Values for k are for reference only. Values for k,

min

d For combined gauging of socket dimensions e and s, see ISO 23429.

are in relation to d.

8 Screws are partially threaded when values for I, and I, are specified, in accordance with the following formulae:
- 5P. As an option, fully threaded screws can be agreed between the purchaser and the manufacturer.

gmax ~

Thread, d M8 M10 M12 (M14) M16 M20
pa 1,25 1,5 1,75 2 2 2,5
bb (ref) 28 32 36 42 48 60
theor. max. 17,92 22,40 26,88 30,80 33,60 40,32
dy max. 16,43 20,69 24,81 28,31 30,61 36,75
actual
min. 15,24 19,22 23,12 26,52 29,01 35,40
max. 8,00 10,00 12,00 14,00 16,00 20,00
9 min. 7,78 9,78 11,73 13,73 15,73 19,67
ecd min. 5,723 6,863 9,149 11,429 11,429 13,716
K (vef) max. 4,960 6,200 7,440 8,400 8,800 10,160
min. 4,366 5,563 6,711 7,588 7,874 9,037
r min. 0,4 0,4 0,6 0,6 0,6 0,8
nom. 5 6 8 10 10 12
sd max. 5,140 6,140 8,175 10,175 10,175 12,212
min. 5,020 6,020 8,025 10,025 10,025 12,032
max. 3,20 3,90 4,90 5/10 5,40 6,40
‘ min 2,90 3,50 4,30 4,50 4,80 5,60
I Range of standardized lengths between the stepped discontinuous lineg f
Shank lengthJy and grip length [, ¢
_ I_S Iy I_S I 1_5 Iy I_S I I_S Iy 1_5 Iy
nonp. min. max. min. max. min max. mins max. min. max. min. max. min. max.
16 15,65 | 16,35 e QY
20 19,58 | 20,42 2 Screws with
25 24,58 25,42 [ too short lengths
30 2958 | 3042 | | | IS 1T : |
35 34,5 sss | | | <O | 1 1 i
40 39,5 40,5 117 7]
15 445 455 Fully threaded screws
50 49,5 50,5 15,75 22
55 54,4 55,6 20,75 27 15,5 23
60 59,4 60,6 25,75 32 20,5 28
65 64,4 65,6 30,75 37 25,5 33 20,25 29
70 69,4 7056 35,75 42 30,5 38 25,25 34 18 28
80 79,4 80,6 45,75 52 40,5 48 35,25 44 28 38 22 32
90 89,3 9,7 | |77 : 50,5 58 45,25 54 38 48 32 42
100 99;3 100,7 :L 60,5 68 55,25 64 48 58 42 52 27,5 40
110 1093 | 110,7 | Lengths to be agreed between the purchaser and the manufacturer| | | |
NOTESiZe SHOWT Il Drackets 1S a non-preferred diameter.

f Basically, the minimum lengths of the standardized range are defined as [ ~ 2d + 2P up to M5 and I = 2d for M6 and above.
The maximum lengths of the standardized range are defined as / = 10d up to M10, or chosen from commercially available lengths.

I .- band

nom
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4.2 Gauging of head

For gauging of the head and for dimensions of the gauge allowing the control of the head dimensions,
see Figure 5 and Table 3. The top surface of the screw head shall be located between the gauge

surfaces A a

nd B.

NOTE For more information about calculation basis for gauge dimensions, see ISO 7721.
Tolerances in millimetres
90 0030l
C 3
A\ Dk —0,05 /
|
XN =3
i w
Da
Key
D, gauge inper diameter related to the screw bearing surface
F  flushness of the gauge
A gauge maximum dimensional condition
B  gauge mjnimum dimensional condition
4 Dy = dy gleormax (se€ Table 3).
Figure.5 — Flushness gauge
Table 3 — Gauge dimensions
Thread, d M2 M2,5 M3 M4 M5 M6
D max. (2,36 2,74 3,30 4,40 5,50 6,60
a4 min. 2 [2;26 2,64 3,20 4,30 5,40 6,50
Dy max. 4,70 5,88 6,72 8,96 11,20 13,44
F max. (0,15 0,20 0,25 0,25 0,30 0,35
Thread;d M8 M10 M12 M14 M16 M2(
D max. (8,54 10,62 13,50 15,50 17,50 22,00
a4 min. 28,44 10,52 13,40 15,40 17,40 21,90

Dy max. |17,92 22,40 26,88 30,80 33,60 40,32
F max. (0,40 0,40 0,45 0,50 0,60 0,75
2 Values for D, ,;,, are based on a fillet radius ry,,, = 0,25d.

© ISO 2019 - All rights reserved
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5 Requirements and reference International Standards

ISO 10642:2019(E)

The requirements specified in the International Standards listed in Table 4 shall apply. The minimum
ultimate tensile loads of full size fasteners shall meet the minimum values specified in Table 5.

Table 4 — Requirements and reference International Standards

Material Steel Stainless steel
Gen¢ral requirements  International Standard IS0 8992
Tolerance class 6g?
Thread
International Standard IS0 965-1
Property class 8.8,10.9,129b —
A2-50, A4-50
Grade and property class — A2-70, A4-70
A2-80, 44-80
Mechanical properties -
International Standard [SO 898-1°¢ [SO 35(6-1 ¢
A2-050, 44-050
Symbol 08.8,0109,012.9 A2-070, A4-070
A2-080, A-080d
Product grade A
Tolefrances
International Standard ISO 4759-1
Asprocessed (no coating) Clean and bright
Electroplated coatings as Passivafed €
specified in ISO 4042
Finigh - Coating Non-electrolytically applied
zinc flake coatings as speci-
fied in ISO 10683

Additional requirements or other finishes pr coatings
shall be agreed between the supplier and the purchaser.

Surfpce integrity

Limits for surface discon-
tinuities as specified in
[SO 6157-1 and ISO 6157-3

Accegptability

Acceptance inspection as specified in [§O 3269

a  Ibepending on the\type of coating to be applied, another tolerance position of the thread may be sp4cified for the
uncofited fastenerdinaccordance with the relevant coating standard.

b Fasteners-«Of property class 12.9 are susceptible to hydrogen embrittlement; see ISO 898-1 and ISO/TR 2
¢ The migimum ultimate tensile loads for these screws with reduced loadability are specified in Table 5.

d  FotAully threaded screws which, due to their short thread length, cannot be tensile tested in acdordance with

491.

¢ Amethod for passivation is specified in ISO 16048.

ISO')r‘n 441 lool-eloall . Lo o sl " 1 Josades il deriaa] PR | 1
OJUUTL, LT S y HTUUL SIIAIT UL HILIUUT LHT PIUpPTI Ly LIdSS UUL JUST LT STAITIITSS SICTT g1 dUT.
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Table 5 — Minimum ultimate tensile loads — Reduced loadability

Minimum ultimate tensile load
N
Property class
Thread, d 8.82 1092 1294 50D 70 b 80
Symbol
08.8 010.9 012.9 050 070 080
M2 1330 1730 2020 830 1160 1330
M2,5 2180 2820 3310 1360 1900 2180
M3 3220 4180 4190 2010 2810 3,220
M4 5620 7 300 8560 3510 4910 5620
M5 9080 11800 13800 5680 7 950 9080
M6 12900 16 700 19600 8060 11 270 12 88
M8 23400 30500 35700 14 600 20400 2343
M10 37100 48 200 56 600 23200 32400 3712
M12 53900 70 200 82400 33710 47190 53 940
M14 73 600 96 000 112 000 46 180 64 650 73 89()
M16 100 000 130 000 154 000 62 670 87 760 100 32p
M20 162 000 204 000 239000 97 920 137 120 156 720
a 80 % of the values for F; .,;, as specified in ISO 898-1.
b 80 % of the values for F,; ;, as specified in ISO 3506-1.
Values of the jninimum ultimate tensile load (full loadability) for M2.and M2,5 are given in Annex A.

6 Marking and labelling

6.1 Markjing on product
Marking shdll be:
— for stee] fasteners as specified in/ISO 898-1;

— for stainpless steel fasteners-as specified in ISO 3506-1.

6.2 Labelling on package
Labelling o] the package shall be in accordance with ISO 898-1 or ISO 3506-1 and shall contain at least:

— referen¢eto'this document, i.e. ISO 10642;

— thread size d and nominal length [;

— symbol of the property class for steel fasteners;

— grade and symbol of the property class for stainless steel fasteners;
— type of “Finish - Coating”;

— manufacturer's and/or distributor's name;

— manufacturing lot number as specified in ISO 1891-4;

— quantity of pieces in the package.

8 © IS0 2019 - All rights reserved
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