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A comma is used as the decimal marker.

National foreword

This document (EN ISO 898-1:2013) has been prepared by Technical Committee ISO/TC 2 “Fasteners” in
collaboration with Technical Committee CEN/TC 185 “Fasteners” (Secretariat: DIN, Germany).

The responsible German body involved in its preparation was the Normenausschuss Mechanische Verbindungs-
elemente (Fasteners Standards Committee), Working Committee NA 067-00-02 AA Verbindungselemente mit
metrischem AulRengewinde,

The DIN 4000-161-2 tabular layout of article characteristics shall apply to nuts covered in this standard.

Users of this standard should note that when a strength of over 1 200 MPa is required, use of bolls, screws
and studs of property class 12.9 is recommended.

The DIN Standards corresponding to the International Standards referred to in Clause 2 of this standard are
as follows:

I1SO 68-1 DIN ISO 68-1 ISO 965-4 DIN ISO 965-4

ISO 148-1 DIN EN I1SO 148-1 SO 4042 DIN EN ISO 4042
ISO 225 DIN EN ISO 225 ISO 6157-1 DIN EN 26157-1
I1SO 261 DIN I1SO 261 ISO 6157-3 DIN EN 26157-3
ISO 262 DIN ISO 262 ISO 6508-1 DIN EN I1SO 6506-1
ISO 273 DIN EN 20273 ISO 6507-1 DIN EN ISO 6507-1
ISO 724 DIN ISO 724 ISO 6508-1 DIN EN ISO 6508-1
ISO 898-2 DIN EN I1SO 898-2 SO 6892-1 DIN EN ISO 6892-1
ISD 898-5 DIN EN ISO 898-5 ISO 7500-1 DIN EN ISO 7500-1
ISO 898-7 DIN EN 20898-7 SO 10683 DIN EN ISO 10683
I1SO 965-1 DIN ISO 965-1 ISO 10684 DIN EN ISO 10684
ISO 965-2 DIN ISO 965-2 ISO 16426 DIN EN ISO 16426
Amendments

This standard differs from DIN EN ISO 898-1:2009-08 as follows:
a) the standard has been editorially revised.

b) in Subclause 9.3.1 "Apparatus’, it has been specified that tools altering the effect of the wedge angle, as in
Figure 1 and Table 16, are not to be used;

c) Subclause 9.3.2 "Applicability” (of the tensile test) has been extended to include studs with metal end
stronger than the nut end;

d) (German version only) for the hardness test on a longitudinal section, the requirement in Sub-
clause 9,11.2.4 has been corrected to read gleich oder kleiner (less than or equal) instead of gleich
oder gréBer;

e) (German version only) for the surface hardness method, the requirement in Subclause 9.11.3.4 has been
corrected to read gleich oder kleiner (less than or equal) instead of gleich oder gréRer.
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1 Scope

This part of ISO 898 specifies mechanical and physical properties of bolts, screws and studs made of carbon
steel and alloy steel when tested at an ambient temperature range of 10 °C to 35 °C. Fasteners (the term
used when bolts, screws and studs are considered all together) that conform to the requirements of this part of
ISO 898 are evaluated at that ambient temperature range. They might not retain the specified mechanical and
physical properties at elevated temperatures (see Annex B) and/or lower temperatures.

NOTE 1  Fasteners confarming to the requirements of this part of 1SO 898 are used in applications ranging from -850 °C
to +150 °C. Users are advised to consult an experienced fastener metallurgist for temperatures outside the range of
-50 °C to +150 °C and up to a maximum temperature of +300 °C when determining appropriate choices for a given
application.

NOTE 2  Information for the selection and application of steels for use at lower and elevated temperatures is given, for
example, in EN 10269, ASTM F2281 and in ASTM A320/A320M.

Certain bolts and screws might not fulfil the tensile or torsional requirements of this part of ISO 898 because
the geometry of their heads reduces the shear area in the head compared to the stress area in the thread.
These include bolts and screws having a low or countersunk head (see 8.2),

This part of ISO 898 is applicable to bolts, screws and studs

— made of carbon steel or alloy steel,

— having triangular ISO metric screw thread in accordance with ISO 68-1,

— with coarse pitch thread M1,6 to M39, and fine pitch thread M8x1 to M39x3,

— with diameter/pitch combinations in accordance with 1SO 261 and 1SO 262, and

— having thread tolerances in accordance with ISO 965-1, 1ISO 965-2 and ISO 965-4.

Itis not applicable to set screws and similar threaded fasteners not under tensile stress (see ISO 898-5).

It does not specify requirements for such properties as

— weldability,

— corrosion resistance,

— resistance to shear stress,

— torque/clamp force performance (for test method, see ISO 16047), or

— fatigue resistance.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable to its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 68-1, ISO general purpose screw threads — Basic profile — Part 1: Metric screw threads

ISQ 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 225, Fasteners — Bolls, screws, studs and nuts — Symbols and descriptions of dimensions

ISO 261, ISO general purpose metric screw threads — General plan

ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and nuts

ISO 273, Fasteners — Clearance holes for bolts and screws

ISO 724, ISO general-purpose metric screw threads — Basic dimensions

ISO 898-2, Mechanical properties of fasteners made of carbon steel and alloy steel— Part 2: Nuts with
specified property classes — Coarse thread and fine pitch thread

ISO 898-5, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 5: Set screws and
similar threaded fasteners with specified hardness classes — Coarse thread and fine pitch thread

ISO 898-7, Mechanical properties of fasteners — Part 7: Torsional test and minimum torques for bolts and
screws with nominal diameters 1 mm to 10 mm"

ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic data

ISO 965-2, ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general
purpose external and internal screw threads — Medium quality

ISO 965-4, ISO general purpose metric screw threads — Tolerances — Part 4. Limits of sizes for hot-dip
galvanized external screw threads to mate with internal screw threads tapped with tolerance position H or G
after galvanizing

ISO 4042, Fasteners — Electroplated coatings

1SO 6157-1, Fasteners — Surface discontinuities — Part 1: Bolts, screws and studs for general requirements
ISO 6157-3, Fasteners — Surface discontinuities — Part 3: Bolts, screws and studs for special requirements

1SO 6508-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6507-1, Metallic materials — Vickers hardness test — Part 1; Test method

g ISO 6508-1, Metallic materials — Rockwell hardness test— Part 1: Test method (scales A, B, C, D, E. F, G, H,
g K N, T)

o

& ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature

8

& ISO 7500-1, Metallic materials — \Verification of static uniaxial testing machines— Part 1:
: Tension/compression testing machines — Verification and calibration of the force-measuring system
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1ISO 10683, Fasteners — Non-electrolytically applied zinc flake coatings
ISO 10684:2004, Fasteners — Hot dip galvanized coalings

ISO 16426, Fasteners — Qualily assurance system

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

finished fastener

fastener for which all manufacturing steps have been completed, with or without any surface coating and with
full or reduced loadability, and which has not been machined into a test piece

3.2
machined test piece
test piece machined from a fastener to evaluate material properties

3.3
full-size fastener
finished fastener with a shank diameter of ds = d or d; > d, or screw threaded to the head, or fully threaded stud

34
fastener with reduced shank
finished fastener with a shank diameter of ds = ¢,

3.5
fastener with waisted shank
finished fastener with a shank diameter of i < b

3.6

base metal hardness

hardness closest to the surface (when traversing from core to outside diameter) just before an increase or
decrease occurs, denoting, respectively, carburization or decarburization

3.7
carburization
result of increasing surface carbon to a content above that of the base metal

38
decarburization
loss of carbon at the surface of a steel fastener

39

partial decarburization

decarburization with sufficient loss of carbon to cause a lighter shade of tempered martensite and a
significantly lower hardness than that of the adjacent base metal, without, however, showing ferrite grains
under metallographic examination

3.10

ferritic decarburization

§ decarbunzation with sufficient loss of carbon to cause a lighter shade of tempered martensite and a
significantly lower hardness than that of the adjacent base metal. with the presence of ferrite grains or grain

g boundary network under metallographic examination

g

»
®
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3.11

complete decarburization

decarburization with sufficient carbon loss to show only clearly defined ferrite grains under metallographic
examination

4 Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviated terms given in ISO 225 and 1SO 965-1, and
the following apply.

A Percentage elongation after fracture (of machined test piece), %
Ay Elongation after fracture for full-size fastener

As.0om Nominal stress area in thread, mm?

Ass Cross-sectional area of waisted shank, mm?®

b Thread length, mm

bm Thread length of stud metal end, mm

d Nominal thread diameter, mm

do Diameter of machined test piece, mm

dy Basic minor diameter of external thread, mm

do Basic pitch diameter of external thread, mm

dy Minor diameter of external thread, mm

da Transition diameter (internal diameter of the bearing face), mm
dh Hole diameter of wedge or block, mm

ds Diameter of unthreaded shank, mm

1.0 Height of non-decarburized zone in thread, mm

Fm Ultimate tensile load, N

Fiiviis Minimum ultimate tensile load, N

Fy Proof load, N

Ft Load at 0,00484 non-proportional elongation for full-size fastener, N
G Depth of complete decarburization in thread, mm

H Height of fundamental triangle, mm

Hy Height of external thread in maximum material condition, mm
k Height of the head, mm

K, Impact strength, J

7
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/ Nominal length, mm
ln Total length of fastener before loading, mm
hy Total length of fastener after first unloading, mm
Iy Total length of fastener after second unloading, mm
5 Length of unthreaded shank, mm
A Overall length of stud, mm
i Free threaded length of fastener in testing device, mm
o Length of straight portion (of machined test piece), mm
Lo Original gauge length (of machined test piece), mm
I Total length of machined test piece, mm
Ly Final gauge length (of machined test piece), mm
AL, Plastic elongation, mm
Mg Breaking torque, Nm
P Pitch of thread, mm
r Fillet radius, mm
Rel Lower yield strength for machined test piece, MPa
R Tensile strength, MPa
Reoz Stress at 0,2 % non-proportional elongation for machined test piece, MPa
Ry Stress at 0,0048: non-proportional elongation for full-size fastener, MPa
s Width across flats, mm
5 Cross-sectional area of machined test piece before tensile test, mm?
S Stress under proof load, MPa
Su Cross-sectional area of machined test piece after fracture, mm?
2 Percentage reduction of area after fracture for machined test piece, %
o Wedge angle for tensile test under wedge loading
B Angle of the solid block for head soundness tes!
o max Subscript added to symbol to denote maximum value
g min Subscript added to symbol to denote minimum value
g nom Subscript added to symbol to denote nominal value
¢
@
£ 8
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A fastener with reduced loadability does not normally break in the free threaded length when tensile tested in
accordance with test series FF3 or FF4.

Basically, there are two geometrical reasons for reduced loadability of fasteners compared with the ultimate
tensile load of the thread:

a) a head design which applies to bolts and screws with:
— low head with or without external driving feature,
— low round head or low cylindrical head with internal driving feature, or
— countersunk head with internal driving feature;
b) a shank design which applies to fasteners which are especially designed for applications where the
loadability in accordance with this part of ISO 898 is not required or even not desired, e.q. screws with

waisted shank.

Test series FF3 (see Table 10) is used for the fasteners mentioned in a), above, while FF4 (see Table 11) is
used for those fasteners mentioned in b).

8.3 Manufacturer's test/inspection

Fasteners produced in accordance with this part of ISO 898 shall be capable of conforming to all applicable
requirements of Tables 3 to 7 when using the "feasible” tests specified in Tables 8 to 11.

This part of 1SO 898 does not mandate which of the tests the manufacturer shall perform on each
manufacturing lot. It is the responsibility of the manufacturer to apply suitable methods of his (or her) choice,
such as in-process test or inspection, to ensure that the manufactured lot does conform to all of the applicable
requirements.

In case of dispute, the test methods in accordance with Clause 9 shall apply.

8.4 Supplier's test/inspection

Suppliers may test the fasteners they provide using the methods of their choice, provided the mechanical and
physical properties specified in Tables 3 to 7 are met.

In case of dispute, the test methods in accordance with Clause 9 shall apply.

8.5 Purchaser's test/inspection

The purchaser may test the delivered fasteners by the test methods given in Clause 9 using tests selected
from the relevant test series given in 8.6.

In case of dispute, the test methods in accordance with Clause 9 shall apply.

16
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8.6 Feasible tests for groups of fasteners and machined test pieces

8.6.1 General

The applicability of test series FF1 to FF4 and MP1 to MP2, using the test methods described in Clause 9, is
specified in Tables 8 fo 13.

Test series FF1 to FF4 in accordance with Tables 8, 9, 10 and 11 are provided for the testing of finished
fasteners:

— FF1: these are tests for the determination of the properties of finished bolts and screws with full head
strength and full or reduced shank (full loadability), ds > ¢, or dy = iz (see Table 8);

— FF2; these are lests for the determination of the properties of finished studs with full or reduced shank
(full loadability), ¢ > d; or ds = 5 (see Table 9);

— FF3: these are tests for the determination of the properties of finished bolts and screws with ds > s or
ds = d» and reduced loadability due to

1) low head with or without external driving feature,
2) low round head or low cylindrical head with internal driving feature, or
3) countersunk head with internal driving feature
(see Table 10);
— FF4: these are tests for the determination of the properties of finished bolts, screws and studs especially
designed for applications where the full loadability in accordance with this part of 1ISO 898 is not required
or not desired, e.g. fasteners with waisted shank (reduced loadability), ds < d» (see Table 11).
Test series MP1 and MP2 in accordance with Tables 12 and 13 are provided for testing the material
properties of fasteners and/or for process development. Test series FF1 to FF4 may also be used for that

purpose.

— MP1: these are tests for the determination of the material properties of fasteners and/or for process
development using machined test pieces (see Table 12).

— MP2: these are tests for the determination of material properties of fasteners with full loadability, d; = o5 or
ds > ds, andlor for process development (see Table 13).

8.6.2 Applicability

The relevance of the test methods to the group of fasteners shall be in accordance with Tables 8 to 13.

8.6.3 Delivery of test results

When, for a specific order, the purchaser requires a report including test results, they shall be established
using the test methods specified in Clause 9 and selected from Tables 8 to 13. Any specific test specified by
the purchaser shall be agreed upon at the time of order.

17
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Table 10 — Test series FF3 — Finished screws with reduced loadability due to head design

Property class

8.8.9.8, 10.9,
Praperty Test method 46,48 56,58 6.8 12.91129
d<3mm | d23mm | d<3mm | 423 mm
or and or and
No. i<25d | 12254 | 1<254 | 1225d
(see Subclause or and or arid
Table 3) bh<20d4 | h=>20d | h<20d = 2,0d
Tensile test for
Wiitenum dilimate screws which do not
a fiatielle ldad break in the free 9.4 NF a NF @
threaded length dus
o head design
10 0or
11 or | Hardness Hardness test 6.9
12
Maximum surface
13 NF NF
hardness Carburization test an
14 Non-carburization NF NF
Maximum ] s
15 denaibirised AsnE Decarburization lest 9.10 NF NF
Reduction of hardness ]
16 after retempering Retempering test 9.12 NF NF b b
y : Surface discantinuity
19 Surface integrity h—— 9.15

a
b

This test is a reference test to be applied in case of dispute.

See relevant product standard for minimum ultimate tensile load.

NF

s L

Feasible: the test is able to be carried out in sccordance with Clause 9 and, in case of dispute, shall be carried out in
accordance with Clause 9.

Feasible, but carried oul only when explicitly specified; the test is able to be carned out in accordance with Clause 9 as
an allernative lest for a given property (e.g. torsional test when tensile test is possible), or as a particular test if required
ina product standard or by the purchaser &l the time of the arder (e.g. impact test).

Mot feasible: the tes! cannot be carried out, either because of the form and/or dimension of the fastener (e g. length tco
short to tasl, no head), or because it applies only to a particular category of fastenars (@.g. test for quenched and

tempered fasteners)

20
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Table 12 — Test series MP1 — Material properties determined on machined test pieces

Property class
Property Test method 46,56 88,98 109, 129129
I<d<45mm | d24,5mm | ISd<45mm [4,5¢d<16mm| d>16mm
and and and and and
dp < d3 min dgz 3 mm dy < d3 min dp z3 mmn ilp = 0Q.73dg
No. Suk- and and and and and
(see I“ bhed b2d hzd bzd b2d
Tabe 3) S and and and and and
128,54 |2d+ 28mmP 12 6,5d f2d+26mm | [2554+8mmn
abe ade afg
1 Minimum lensile
Snﬁﬂgln. Ronmin
Minimum lower yield h ,1
? | strength. R ~. Tensile test o i i
Minimum stress at for
3 | 0,2% non-proportional | e 97 NFN NFT
Blorlgaliorl. K02 mn lest pieces —_— ]
P Minimum elongation
after fracture, 4.,
Minimum reduction of
! area after fracture, Z,,, N= NF
10or
11 or | Hardness :::umss o
12
Maximum surface
13 | hardness E:?;:fa' g1 WF ol
14 Non-carburization NF NF
Maximum Decarburi-
19 decarburized zone zalion test 1 NF il
Impac! test
Minimum impact dz 16 mm i
® strength, K, ma and ' or a1 NF NF
1> 55 mrr
Surface
19 | Surface integrity’ discontinuity | 915
inspaction

2 To determine the minimum total length, 4, for studs, add 14 1o the length formula.
D For bolls and screws ! 2 54 to determine Z.,,

€ For studs | 2 6dlo determine Zy..

9 For bolts and screws [ 2 d + 20 mm to determine Z,..

©  For studs )y 2 24+ 20 mm to determine Zp:.

! For bolts and screws [ 2 4d + 8 mm to determing Z,

9 For studs 2 54+ 8 mm lo determing Zy..

h

P

i

In cases where lhe lower yield strength, Re., cannot be delermined, it is permissible lo measure the stress at 0.2 % non-
roporional elongation Ky z.

The solid part of the head may be included
) For the impact test, these specific dimensional Iimits apply instead of the limis specified in the header of this able.
% Only for property class 5.6.
' 7o be evaluated before machining.

Feasible: the test is able lo be carried out in accordance with Clause 9 and, in case of dispule, shall be caried outin
accordance with Clause 8.

Feasible, but carried ou! only when explicilly specified: the tesl is able to be carried oul in accerdance with Clause 9 as
an allernaliva test for a given property (e.g. lorsional test when lensile test is possible), or 2s a padicular test f required
in a product standard or by the purchaser at the time of the order (e g. impact test).

Not feasibie: the tes! cannot be carried out, either because of the form and/or dimension of the fastener (e.g. length too
short 1o lest, no head). or because it applies only to a particular calegory of fasteners (e.g. test for quenched and
lempered fastenars),

NF

s WL
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9 Test methods

9.1 Tensile test under wedge loading of finished bolts and screws (excluding studs)
9.1.1 General

The purpose of this tensile test is o determine simultaneously:

— the lensile strength on finished bolts and screws, Ry,

— the integrity of the transition section between the head and the unthreaded shank or the thread.
9.1.2 Applicability

This test applies to bolts and screws with or without flange having the following specifications:

— flat bearing surface or serrated surfaces;

— head stronger than the threaded section;

— head stronger than any unthreaded shank;

— diameter of any unthreaded shank, ds > ds or ds = d;

— nominal length, /= 2,54,

— thread length, &# > 2,04,

— structural bolts with b < 24,

— 3Imm=<d<39mm;

— all property classes.

9.1.3 Apparatus

The tensile testing machine shall be in accordance with ISO 75600-1. Tooling features altering the effect of the
wedge angle, &, as specified in Figure 1 and Table 16 shall not be used.

9.1.4 Testing device

The grips, the wedge and the adaptors shall be in accordance with the following:

— hardness of 45 HRC min;

— thread tolerance class of the internally threaded adaptor in accordance with Table 14,
— hole diameter, oy, in accordance with Table 15;

— wedge in accardance with Figure 1 and Tables 15 and 16.
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9.1.5 Test procedure
The fasiener shall be tested as received.

The wedge specified in 9.1.4 shall be placed under the head of the balt or screw in accordance with Figure 1.
The free threaded length, i, subjected to the load shall be a minimum of 1.

For structural bolts having short thread length, the tensile test under wedge loading may be performed with a
free thread length, #4n, of less than 1d.

The tensile test under wedge loading shall be carried out in accordance with 1ISO 8892-1. The speed of testing,
as determined with a free-running cross-nead, shall not exceed 25 mm/min.

The tensile test shall be continued until fracture occurs.
Measure the ultimate tensile load, Fy,.

89.1.6 Testresults

9.1.6.1 Determination of tensile strength, 2,

9.1.6.1.1 Method

The calculation of the lensile strength, Ry, is based on the nominal stress area, 4, ..m, and the ultimate tensile
load, Fyy, measured during the test:

F,

R S - (1)

“ishom
with
v |
T dag+d

i = ;(‘2—21] ¥)

where

Wz is the basic pitch diameter of external thread in accordance with ISO 724,

iy is the minor diameter of external thread

H
d3 ;c.ﬁ‘*-s——

dy is the basic minor diameter of external thread in accordance with 1SO 724;

ff is the height of the fundamental triangle of the thread in accordance with ISO 68-1.
Values of the nominal stress area, 4 ,om, are given in Tables 4 and 6.
9.1.6.1.2 Requirements

For bolts and screws with o, > 4, and screws threaded to the head, the fracture shall accur in the free
threaded length.

For fasteners with dx = d, the fracture shall occur in the free threaded length or in the unthreaded shank.

27

ncontrolled copy when printed TG/OSR: Mark Stevens, 2017-04-26



DIN EN 1SO 898-1:2013-05
EN ISO 898-1:2013 (E)

Ry shall meet the requirements specified in Table 3. The minimum ultimate tensile load, Fy, i, Specified in
Tables 4 and 6 shall be met.

NOTE With small diameters, there is an Increasing difference between the nominal stress area compared to the
effective stress area. When hardness is used for process control/testing, especially for smaller diameters, it can be
necessary to increase the hardness above the minimum hardness specified in Table 3 to achieve the minimum ultimate
tensile load.

9.1.6.2 Determination of integrity of transition section between head and unthreaded
shank/thread — Requirements

The fracture shall not occur in the head.

For bolts and screws with unthreaded shank, the fracture shall not occur in the transition section between the
head and the shank.

For screws threaded to the head, the fracture that causes failure may extend or spread into the transition

section between the head and the thread, or into the head, before separation, provided it originates in the free
threaded length.

9.2 Tensile test for finished bolts, screws and studs for determination of tensile
strength, Ry,

9.2.1 General

The purpose of this tensile test is to determine the tensile strength on finished fasteners, R
This test can be combined with the test specified in 9.3.

9.2.2 Applicability

This test applies to bolts, screws and studs having the following specifications:
— bolts and screws with head stronger than the threaded shank;

— bolts and screws with head stronger than any unthreaded shank;

— diameter of any unthreaded shank of ds > oz or ds = o2}

— bolts and screws with nominal length / = 2,54,

— thread length h 2 2,04,

— structural bolts with b < 24,

— studs with total length 4= 3,04,
— 3mm<d<39mm,

— all property classes.

9.2.3 Apparatus

The tensile testing machine shall be in accordance with 1SQ 7500-1. Side thrust on the fastener shall be
avoided, e.qg. by self-aligning grips.
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The free threaded length, /,, subjected to the load shall be minimum 14. However, when this test is combined
with the test in accordance with 9.3, the free threaded length, /,, subjected to the load shall be 1,24.

For structural bolts having short thread length, the tensile test may be performed with a free thread length 4,
less than 1d.

The tensile test shall be carried out in accordance with ISO 6892-1. The speed of testing, as determined with
a free-running cross-head, shall not exceed 25 mm/min.

The tensile test shall be continued until fracture occurs.
Measure the ultimate tensile load, F,.

9.2.6 Testresults

9.26.1 Method

Far calculation, see 9.1.6.1.

9.26.2 Requirements

For fasteners with d. > d;, the fracture shall occur in the free threaded length.

For fasteners with ds = 5, the fracture shall occur in the free threaded length or in the unthreaded shank.

For screws threaded to the head, the fracture which causes failure may extend or spread into the transition
section between the head and the thread or into the head before separation, provided it originates in the free

threaded length.

Ry, shall meet the requirements specified in Table 3. The minimum ultimate tensile load, F i, specified in
Tables 4 and 6 shall be met,

NOTE With small diameters there is an increasing difference between the nominal compared to the effective stress
area. When hardness is used for process control, especially for smaller diameters, it can be necessary to increase the
hardness above the minimum hardness specified in Table 3 to achieve the minimum ultimate tensile load.

9.3 Tensile test for full-size bolts, screws and studs for determination of elongation after
fracture, 4;, and stress at 0,00484 non-proportional elongation, R

9.31 General

The purpose of this tensile lest is to determine simultaneously:

— the elongation after fracture on full-size fasteners, A4y,

— the stress at 0,0048:/ non-proportional elongation on full-size fasteners, Ry.
This test can be combined with the test described in 9.2,

9.3.2 Applicability

This test applies to bolts, screws and studs having the following specifications:
— bolts and screws with head stronger than the threaded shank;

— bolts and screws with head stronger than any unthreaded shank;
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— diameter of any unthreaded shank ds = d or ds > d,
—  bolts and screws with nominal length / > 2,74,

— thread length b 2 2,2,

— studs with total length /= 3,24,

— sluds with metal end stranger than the nut end,
— 3mm=<d<39mm;

— all property classes.

9.3.3 Apparatus

The tensile testing machine shall be in accordance with 1SO 7500-1. Side thrust on the fastener shall be
avoided, e.g. by self-aligning grips.

9.3.4 Testing device

The grips and the adaptors shall be as follows:

— hardness of 45 HRC min;

— hole diameter, o, in accordance with Table 15;

— thread tolerance class of the internally threaded adaptor(s) in accordance with Table 14.

The testing device shall be sufficiently rigid to avoid deformation that could influence the determination of the
load at 0,00484 non-proportional elongation, Fy, or of the elongation after fracture, Ay

9.3.5 Test procedure
The fastener shall be tested as received.

The bolt or screw to be tested shall be mounted into adaptors in accordance with Figure 2 a) or b); the stud to
be tested shall be mounted into two threaded adaptors in accordance with Figure 2 ¢) ord). The length of
thread engagement shall be at least 1d.

The free threaded length, 4, subjected to the load shall be 1,24

NOTE To obtain 4y, = 1,24 in a practical way, the following procedure is proposed: first, screw on the threaded
adaptor up to the thread run-out; then unscrew the adaptor by the required number of turns corresponding to Iy, = 1,24,

The lensile test shall be carried out in accordance with IS0 6892-1. The speed of testing, as determined with
a free-running cross-head, shall not exceed 10 mm/min up to the load at 0,00484 non-proportional elongation,
Fy, and 25 mm/min beyond.

The load, F, shall be measured continuously until fracture occurs, either directly by means of an adequate
electronic device (e.g. microprocessor), or on the curve of load against displacement (see ISO 6892-1); the
curve can be plotted either automatically or graphically,

For acceplable accurate graphical measurement, the scale of the curve shall be such that the elastic slope
(straight part of the curve) lies between 30° and 45° against the load axis,
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9.4 Tensile test for bolts and screws with reduced loadability due to head design

9.41 General

The purpose of this tensile test is to determine the tensile load for bolts and screws with reduced loadability,
i.e. not expected to break in the free threaded length due to head design (see 8.2).

9.4.2 Applicability

This test applies to bolts and screws having the following specifications:
— not expected to break in the free threaded length due to head design;
— diameter of any unthreaded shank ds > d; or ds = dg;

— nominal length /> 2,54,

— thread length » = 2,04,

— 3mm<d<39mm;

— all property classes.

9.4.3 Apparatus

The tensile testing machine shall be in accordance with 1SQ 7500-1. Side thrust on the fastener shall be
avoided, e.g. by self-aligning grips.

9.4.4 Testing device

The grips and the adaptors shall be as follows:

— hardness of 45 HRC min;

— hole diameter, d,, in accordance with Table 15;

— thread tolerance class of the internally threaded adaptor in accordance with Table 14,

9.4.5 Test procedure

The fastener shall be tested as received.

The bolt or screw to be tested shall be mounted into adaptors in accordance with Figure 2 a) or b).
The free threaded length, 4, subjected to the load shall be a minimum of 14,

The tensile test shall be carried oul in accordance with ISO 6892-1. The speed of testing, as determined with
a free-running cross-head, shall not exceed 25 mm/min.

The tensile test shall be continued until fracture occurs.

The ultimate tensile load, £, shall be measured.

:

™~

9.4.6 Testresults — Requirements

G
1G]
vy
5
3 The ultimate tensile load, £, shall be equal to or above the minimum ultimate tensile load as specified in the
g relevant product standard or other relevant specification.
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9.5 Tensile test for fasteners with waisted shank

9.5.1 General

The purpose of this tensile test is to determine the tensile strength, R, for fasteners with waisted shank
(see 8.2).

9.5.2 Applicability

This test applies to fasteners having the following specifications:
— diameter of unthreaded shank d. < ib;

— length of waisted shank > 3d; (see L. in Figure 8);

— thread length h = 1d,

— 3Imm<d<39mm;

— property classes 4.6, 5.6, 8.8, 9.8, 10.9 and 12.9/12.9.

9.5.3 Apparatus

The tensile testing machine shall be in accordance with ISO 7500-1. Side thrust on the fastener shall be
avoided, e.g. by self-aligning grips.

9.5.4 Testing device

The grips and the adaptors shall be as follows:

— hardness of 45 HRC min;

— hole diameter, 4, in accordance with Table 15;

— thread tolerance class of the internally threaded adaptor(s) in accordance with Table 14,

9.5.5 Test procedure

The fastener shall be tested as received.

The bolt to be tested shall be mounted into an adaptor in accordance with Figure 2 a), The stud to be tested
shall be mounted into two threaded adaptors in accordance with Figure 2 ¢). The length of thread engagement
shall be at least 14.

The tensile test shall be carried out in accordance with 1SO 6892-1. The speed of testing, as determined with
a free-running cross-head, shall not exceed 25 mm/min.

The tensile test shall be continued until fracture occurs.

The ultimate tensile load, F,,, shall be measured.
%]

Q

g
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9.5.6 Test results

9.56.1 Method

The calculation of the tensile strength, K., is based on the cross-sectional area of the waisted shank, A4, and
the ultimate tensile load, F,,,, measured during the test:

F
Rip == (5)
Ags
with
T 2
Ags = st

9.5.6.2 Requirements

The fracture shall occur in the waisted shank.

Ry, shall meet the requirement specified in Table 3.

9.6 Proofload test for finished bolts, screws and studs

9.6.1 General

The proof load test consists of two main operations, as follows,

— application of a specified tensile proof load (see Figure 5), and

— measurement of permanent elongation, if any, caused by the proof load.
9.6.2 Applicability

This test applies to bolts, screws and studs having the following specifications:
— bolts and screws with head stronger than the threaded shank;

— bolts and screws with head stronger than any unthreaded shank;

— diameter of unthreaded shank o > dy or ds = cy;

— bolts and screws with nominal length / = 2,54,

— thread length b = 2,04,

— studs with total length /= 3,04;

— 3mm<d<39mm,;

— all property classes.

9.6.3 Apparatus

The tensile testing machine shall be in accordance with 1SO 7500-1. Side thrust on the fastener shall be
avoided, e.g. by self-aligning grips.
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9.6.5 Test procedure

The fastener shall be tested as received,

The fastener shall be suitably prepared at each end, e.g. as shown in Figure 5 (see detail X). For length
measurements, the fastener shall be placed in a bench-mounted measuring instrument fitted with spherical
anvils or any other suitable method. Gloves or tongs shall be used to minimize measurement error caused by
influence of temperature. The total length of the fastener shall be measured before loading, f.

The bolt or screw to be tested shall be mounted into adaptors in accordance with Figure 5 a) or b). The stud to
be tested shall be mounted into two threaded adaptors in accordance with Figure 5 c) or d). The length of
thread engagement shall be at least 1d.

The free threaded length, /4y, subjected to the load shall be 1d.

NOTE To obtain /i, = 14 in a practical way, the following procedure is proposed: first, screw on the threaded adaptor
up to the thread run-out; then unscrew the adaptor by the required number of turns corresponding to 4y, = 14.

The proof load, as specified in Tables 5 and 7, shall be applied axially to the fastener.

The speed of testing, as determined with a free-running cross-head, shall not exceed 3 mm/min. The full proof
load shall be held for 15 s.

After unloading, the latal length of the fastener, /i, shall be measured.

9.6.6 Test results — Requirements

The total length of the fastener after unloading, /1, shall be the same as before loading, /5, within a tolerance of
+ 12,5 pm allowed for uncertainty of measurement.

Some variables, such as straightness, thread alignment and uncertainty of measurement, can result in
apparent elongation of the fastener when the proof load is initially applied. In such cases, the fastener shall be
retested in accordance with 9.6.5 using a 3 % greater load than the proof load specified in Tables 5 and 7.

The total length after the second unloading, /;, shall be the same as before this loading, /;, within a tolerance
of + 12,5 ym allowed for uncertainty of measurement.

9.7 Tensile test for machined test pieces

9.7.1 General

The purpose of this tensile test is to determine

— the tensile strength, R,

— the lower yield strength, R, or stress at 0,2 % non-proportional elongation, Ry 2,
— the percentage elongation after fracture, 4, and

— the percentage reduction of area after fracture, 2.
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¢) percentage elongation after fracture, provided 7, is at least 5dy
a=tu=to 409 0
Ly
where L, is the final gauge length of machined test piece (see ISO 6892-1);
d) percentage reduction of area after fracture, provided 1, is at least 34,
5 —
2= —as_iu- %100 (8)

2

where 5, is the cross-seclional area of machined tesi piece after fracture.

9.7.7.2 Requirements

The following shall meet the requirements specifiad in Table 3:

— minimum tensile strength, Fmmin

— lower yield strength, Rq, . or stress at 0,2 % non-proportional elongation, Ry 2,
— percentage elongation after fracture, 4,

— percentage reduction of area after fraciure, 7.
9.8 Head soundness test

98.1 General

The purpose of the head soundness test is to check the integrity of the transilion section between the head
and the unthreaded shank or the thread, by striking the head of the fastener on a solid block to a given angle.

NOTE This test is generally used when the tensile test under wedge loading cannot be carried out due to the too-
short length of the faslener.

98.2 Applicability
This test applies to bolts and screws having the following specifications:
— head stronger than the threaded shank;
— nominal length /= 1,54,
— d<10 mm;
— all property classes.
9.8.3 Testing device
1 The solid block in accordance with Figure 7 shall be as follows:
— hardness of 45 HRC min,

— hole diameter, 4, and radius, ry, in accordance with Table 15;

E
;
g

— thickness of 24 minimum;

g
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NOTE There might not be a direct relationship between hardness and tensile strength. Maximum hardness values
are specified for reasons other than theoretical maximum strength consideration (e.g. to avoid embrittlement),

Hardness may be determined either on a transverse section through the threaded portion (see 9.89.4.2) oron a
suitable surface (see 9.9.4.3).

9.9.2 Applicability
This test applies to fasteners having the following specifications:
— all sizes,

— all property classes.

9.9.3 Test methods
Hardness may be determined using the Vickers, Brinell or Rockwell hardness test.
a) Vickers hardness test

The Vickers hardness test shall be carried out in accordance with ISO 6507-1
b) Brinell hardness test

The Brinell hardness test shall be carried out in accordance with ISO 6506-1.
¢) Rockwell hardness test

The Rockwell hardness test shall be carried out in accordance with ISO 6508-1,
9.9.4 Test procedure

9.9.41 General

Fasteners used for hardness tests shall be as received,

9.9.4.2 Hardness determined on a transverse section through the threaded portion
NOTE The term “core hardness” is commonly used for hardness determined by this test method.

A transverse section shall be taken 1d back from the end of the thread, and the surface shall be suitably
prepared.

Hardness readings shall be performed in the area between the axis and the half-radius position (see Figure 8).

Key
1 axis of the fastener
2 half-radius area (radius of 0,254)

Figure 8 — Half-radius area for hardness determination
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9943 Hardness determined on a surface

The hardness shall be determined on flat surfaces of the head, on the end of the fastener ar on the
unthreaded shank after removal of any coating and after suitable preparation of the test specimen.

This method may be used for routine inspection.

9944 Testload for hardness determination
The Vickers hardness test shall be carried out with a minimum load of 98 N.

The Brinell hardness test shall be carried out with a load equal to 301, expressed in newtons.

9.9.5 Requirements

For fasteners which cannot be tensile tested, and for structural bolts with short thread length which are tensile
tested with free threaded length /, < 1d. the hardness shall be within the hardness range specified in Table 3.

For fasteners which can be tensile tested with free threaded length /i, = 14, and for fasteners with waisted
shank and for machined test pieces, the hardness shall not exceed the values for maximum hardness in
accordance with Table 3,

For fasteners of property classes 4.6, 4.8, 5.6, 5.8 and 6.8, the hardness determined in accordance with
9.9.4.3 at the end of the fastener shall not exceed the values for maximum hardness in accordance with
Table 3.

For quenched and tempered fasteners, if any difference in hardness values determined in the half-radius area
(see Figure 8) is greater than 30 HVY, it shall be verified that the requirements of 90 % content of martensite
has been achieved (see Table 2).

For work hardened fasteners of property classes 4.8, 5.8 and 6.8, hardness determined in accordance with
9.9.4.2 shall be within the hardness range specified in Table 3.

In case of dispute, the test in accordance with 9.9.4.2 using the Vickers hardness method shall be the
reference test method.

9,10 Decarburization test

9.10.1 General

The purpose of the decarburization test is to detect if the surface of quenched and tempered fasteners is
decarburized and to determine the depth of the completely decarburized zone (see Figure 9),

NOTE A loss of carbon content (decarburization) beyond the limits specified in Table 3 can reduce the strength of the
thread and can cause failure.

Decarburization shall be determined using the following two methods:
— microscopic method (see 9,10.2),
— hardness method (see 9.10.3).

The microscopic method is used to determine the depth of the complete decarburized zone, G, and the
presence of ferritic decarburization, if any, and the height of the base metal, E (see Figure 9).

The hardness method is used to determine if the requirement for the minimum height of the base metal, £, is
met, and for the detection of decarburization by micro-hardness (see Figure 10).
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Annex B
(informative)

Influence of elevated temperatures on mechanical properties
of fasteners

Elevated temperatures can cause changes in the mechanical properties and in the functional performance of
a fastener.

Up to typical service temperatures of 150 °C, no detrimental effects due to a change of mechanical properties
of fasteners are known. At temperatures over 150 °C and up to a maximum temperature of 300 °C, the
functional performance of fasteners should be ensured by careful examination.

With increasing temperature, a progressive

— reduction of lower yield strength or stress at 0,2 % non-proportional elongation or stress at 0,00484 non-
proportional elongation for finished fasteners, and

— reduction of tensile strength

can be experienced. The continuous operating of fasteners at elevated service temperatures can result in
stress relaxation, which increases with higher temperatures. Stress relaxation accompanies a loss of clamp
force.

Work-hardened fasteners (property classes 4.8, 5.8, 6.8) are more sensitive with regard to stress relaxation
compared with quenched and tempered or stress-relieved fasteners.

Care should be taken when lead-containing steels are used for fasteners at elevated temperatures. For such
fasteners, a risk of liquid metal embritiement (LME) should be taken into consideration when the service
temperature is in the range of the melting paint of lead.

Information for the selection and application of steels for use at elevated temperatures is given, for example,
in EN 10269 and in ASTM F2281.
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A comma is used as the decimal marker.

National foreword

This standard has been prepared by Technical Committee ISO/TC 2 “Fasteners” in collaboration with
Technical Committee CEN/TC 185 "Fasteners” (both secretariats are held by DIN, Germany).

The responsible German body involved in its preparation was the Normenausschuss Mechanische
Verbindungselemente (Fasteners Standards Committee), Working Committee NA 067-00-02 AA Verbindungs-

elemente mit metrischem AulRengewinde.

The DIN 4000-160-1 tabular layout of article characteristics shall apply to screws covered in this standard.

The DIN Standards corresponding to the International Standards referred to in Clause 2 of this document are

as follows:

ISO 225
SO 724
ISO 898-1
ISO 965-1
ISO 3269
ISO 3506-1
ISO 4042
ISO 4753
ISO 4759-1
ISO 6167-1
ISO 8839
ISO 8992
ISO 10683

Amendments

This standard differs from DIN EN ISO 8676:2001-03 as follows:

a) normative references are now undated;

DIN EN ISO 225
DIN ISO 724

DIN EN ISO 898-1
DIN I1SO 965-1

DIN EN ISO 3269
DIN EN ISO 3508-1
DIN EN I1SO 4042
DIN EN ISO 4753
DIN EN ISO 47581
DIN EN 26157-1
DIN EN 28839

DIN ISO 8892

DIN EN SO 10683

b) the standard has been editorially revised and normative references have been updated,
c) Annex ZA has been deleted.

Previous editions

DIN 861: 1852-12, 1963-03, 1967-11, 1970-11, 1983-12, 1990-01

DIN ISO 8676: 1990-01
DIN EN 28676: 1992-02
DIN EN I1SO 8676: 2001-03
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Foreword

This document (EN ISO 8676:2011) has been prepared by Technical Committee ISO/TC 2 "Fasteners" in
collaboration with Technical Committee CEN/TC 185 “Fasteners” the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by October 2011, and conflicting national standards shall be withdrawn at
the latest by October 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN I1SO 8676:2000.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estenia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 8676:2011 has been approved by CEN as a EN |SO 8676:2011 without any modification,
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Introduction

This International Standard belongs to a complete group of product standards developed by ISO on external
hexagon drive fasteners. It comprises the following:

a) hexagon head bolts (ISO 4014, ISO 4015, ISO 4016 and |SO 8765);
b) hexagon head screws (ISO 4017, ISO 4018 and ISO 8676),

c) hexagon nuts (ISO 4032, ISO 4033, I1SO 4034, ISO 4035, 1SO 4036, I1SO 7040, SO 7041, ISO 7042,
ISO 7719, ISO 7720, ISO 8673, ISO 8674, 1SO 8675, ISO 10511, ISO 10512 and 1SO 10513);

d) hexagon bolts with flange (ISO 4162, ISO 15071 and ISO 15072),

e) hexagon nuts with flange (ISO 4161, 1SO 7043, SO 7044, ISO 10663, ISO 12125, |1SO 12126 and
ISO 21670).
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1 Scope

This International Standard specifies the characteristics of hexagon head screws with metric fine pitch thread
with nominal thread diameters, 4, from 8 mm to 64 mm, of product grade A for nominal thread diameters, d,
from 8 mm to 24 mm and nominal lengths, /, up to and including 104 or 150 mm, whichever is the shorter, and
of product grade B for nominal thread diameters, o, over 24 mm or nominal lengths, /, over 104 or 150 mm,
whichever is the shorter.

If, in special cases, specifications other than those listed in this International Standard are required, they can
be selected from existing International Standards, for example 1SO 724, I1SO 888, 1SO 898-1, 1SO 965-1,
ISO 3508-1, ISO 4753 and ISO 4759-1.

It is intended that coarse thread screws according to 1ISO 4017 be the first choice,

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 225, Fasteners — Bolts, screws, studs and nuts — Symbols and descriplions of dimensions

1SQ 724, ISO general-purpose mefric screw threads — Basic dimensions

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolls, screws
and studs with specified property classes — Coarse thread and fine pitch thread

ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic data
|SO 3269, Fasteners — Acceptance inspection

ISO 3506-1, Mechanical properties of corrosion-resistant stainless steel fasteners — Part 1: Bolls, screws and
studs

ISO 4042, Fasteners — Electroplated coatings

ISO 4753, Fasteners — Ends of parts with external ISO metric thread

ISO 4759-1, Tolerances for fasteners — Part 1. Bolts, screws, studs and nuts — Product grades A, B and C
ISO 6157-1, Fasteners — Surface discontinuities — Part 1: Bolts, screws and studs for general requirements
ISO 8839, Mechanical properties of fasteners — Bolts, screws, studs and nuts made of non-ferrous metals
ISO 8992, Fasteners — General requirements for bolts, screws, studs and nuts

ISO 10683, Fasteners — Non-electrolytically applied zinc flake coatings

5

TG/OSR: Mark Stevens, 2017-04-24



























DIN EN ISO 8676:2011-07
EN ISO 8676:2011 (E)

Bibliography

[1] ISO 888, Bolts, screws and studs — Nominal lengths, and thread lengths for general purpose bolts
[2] IS0 4014, Hexagon head bolts — Product grades A and B

[3] ISO 4015, Hexagon head bolts — Product grade B — Reduced shank (shank diameter approximately
equal ta pitch diameter)

[4] ISO 4016, Hexagon head bolts — Product grade C

[5] ISO 4017, Hexagon head screws — Product grades A and B

[6] ISO 4018, Hexagon head screws — Product grade C

[71 ISO 4032, Hexagon nuts, style 1 — Product grades A and B

[8] ISO 4033, Hexagon nuts, style 2— Product grades A and B

9] ISO 4034, Hexagon nuts — Product grade C

[10] ISO 4035, Hexagon thin nuts (chamfered) — Product grades A and B
[11] I1SO 4036, Hexagon thin nuts (unchamfered) — Product grade B

[12] IS0O 4161, Hexagon nuts with flange — Coarse thread

[13] IS0 4162, Hexagon flange bolts — Small series

[14] 1SO 7040, Prevailing torque type hexagon nuts (with non-metallic insert), style 1 — Property classes 5,
8and 10

[158] ISO 7041, Prevailing torque type hexagon nuts (with non-mefallic insert), style 2— Property classes 9
and 12

[18] IS0 7042, Prevailing torque lype all-metal hexagon nuts, style 2— Property classes 5, 8, 10 and 12

[17] 1SO 7043, Prevailing torque type hexagon nuts with flange (with non-metallic insert) — Product
grades A and B

[18] ISO 7044, Prevailing torque type all-metal hexagon nuts with flange — Product grades A and B
[19] ISO 7719, Prevailing torque type all-metal hexagon nuts, style 1 — Property classes 5, 8 and 10
[20] SO 7720, Prevailing torque type all-metal hexagon nuts, style 2 — Property class 9

[21] SO 8673, Hexagon nuts, style 1, with metric fine pitch thread — Product grades A and B

[22] 1SO 8674, Hexagon nuts, style 2, with metric fine pitch thread — Product grades A and B

[23] IS0 8675, Hexagon thin nuts (chamfered) with metric fine piteh thread — Product grades A and B
[24] IS0 8765, Hexagon head bolts with metric fine pitch thread — Product grades A and B

[25] IS0 10511, Prevailing torque type hexagon thin nuts (with non-metallic insert)

14
ncontrolled copy when printed TG/OSR: Mark Stevens, 2017-04-24

CDaimler AG;019 - HPC D652 - GR/PQS;



DIN EN ISO 8676:2011-07
EN ISO 8676:2011 (E)

[26] 1SO 10512, Prevailing torque type hexagon nuts (with non-metallic insert), style 1, with metric fine pitch
thread — Property classes 6, 8 and 10

[27] ISO 10513, Prevailing torque type all-metal hexagon nuts, slyle 2, with metric fine pitch thread —
Property classes 8 10and 12

[28] SO 10663, Hexagon nuts with flange — Fine pitch thread

[29] IS0 12125, Prevailing torque type hexagon nuts with flange (with non-metallic insert) with metric fine
pitch thread — Product grades A and B

[30] IS0 12126, Prevailing forque type all-metal hexagon nuts with flange with metric fine pitch thread —
Product grades A and B

[31] IS0 15071, Hexagon bolts with flange —Small series — Product grade A
[32] IS0 15072, Hexagon bolts with flange with metric fine pitch thread — Small series — Product grade A

[33] ISO 21670, Hexagon weld nuts with flange

15
ncontrolled copy when printed TG/OSR: Mark Stevens, 2017-04-24

(Daimler AG;019 - HPC D652 - GR/PQS,








