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Foreword

ISO (the Inte

rnational 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-governm

ental, in liaison with 1SQ_also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is g
rights. ISO s

ISO 10684
properties of]

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting~Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 2, Fasteners, "Subcommittee SC 1, Mechanical
fasteners.
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INTERNATIONAL STANDARD

ISO 10684:2004(E)

Fasteners — Hot dip galvanized coatings

1 Scope

This
hot d
and
recor
1,25

nternational Standard specifies material, process, dimensional and some performance req

or property classes up to and including 10.9 for bolts, screws and studs andy12/for n
nmended to hot dip galvanize threaded fasteners in diameters smaller than M8 and/or with j
mm.

NOTH
threa
M8 a
in An

Attention is drawn to the fact that the proof loads and stresses under proof load of oversize ta
s M8 and M10 and the ultimate tensile loads and proof loads of undersize thréaded bolts and screw
d M10 are reduced as compared to the values specified in ISO 898-2 and 1SO 898-1 respectively an
ex A.

It prifnarily concerns the spun hot dip galvanizing of threaded steel fasteners, but it may also
otherthreaded steel parts.

The
asw

specifications given in this International Standard may also be applied to non-threaded ste
shers.

2 ormative references

The following referenced documents aré-indispensable for the application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: |
and gtuds

ISO 898-2, Mechanical-properties of fasteners — Part 2: Nuts with specified proof load valug
thre

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

ISO 965-2,XISO general purpose metric screw threads — Tolerances — Part 2: Limits of size

Llirements for

p spun galvanized coatings applied to coarse threaded steel fasteners from M8 up te‘and ifpcluding M64

uts. It is not
itches below

bped nuts with
s with threads
j are specified

be applied to

b| parts such

t. For dated
b referenced

Bolts, screws

s — Coarse

bic data

5 for general

purpgse-external and internal screw threads — Medium quality

ISO 965-3, ISO general purpose metric screw threads — Tolerances — Part 3: Deviations for constructional

screw threads

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 po
after galvanizing

sition H or G

ISO 965-5, ISO general purpose metric screw threads — Tolerances — Part 5: Limits of sizes for internal

screw threads to mate with hot-dip galvanized external screw threads with maximum size
position h before galvanizing

© 1SO 2004 - All rights reserved
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ISO 1460, Metallic coatings — Hot dip galvanized coatings on ferrous materials — Gravimetric determination
of the mass per unit area

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and test methods

ISO 2064, Metallic and other inorganic coatings — Definitions and conventions concerning the measurement
of thickness

ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness — Magnetic

method

ISO 8991, D

3 Terms

For the purp
significant su
following app

3.1
batch
quantity of id

3.2

production
batches of
pickling, flux

H '+ rs £ £, s
ESIYTTatiornT Sy STCTITTUT TASITTICT S

and definitions

pses of this document, the terms and definitions given in ISO 2064 (in particular,-the definiti
rface, measuring area, local thickness, minimum local thickness and average thickness) an

ly.

entical parts cleaned, pickled, fluxed and galvanized together-at,one time in a galvanizing b3

t

o
;larts originating from the same manufacturing let{ ‘processed continuously through clea

ng, dipping in molten zinc and spun in a centrifuge without any change in temperaturg

concentration of the constituents of the process

3.3

batch avera
calculated a
batch

3.4

baking
process of h
embrittlemer

3.5

stress relief|
process of h
hardening

3.6

e thickness
erage thickness of a coating as if it'was uniformly distributed over the surface of the parts

cating parts for a defihite' time at a given temperature in order to minimize the risk of hyd
t

bating parts for a definite time at a given temperature in order to relieve stress induced by

ns of
d the

sket

ning,

and

bf the

ogen

work

hot dip galvanizing of fasteners
process whereby steel fasteners are zinc coated by immersion in a bath of molten zinc, resulting in the
formation of a zinc-iron alloy coating or a zinc-iron alloy coating plus a zinc coating at the surface of the

fastener

NOTE This process involves the removal of excess zinc by spinning the parts in a centrifuge or by an equivalent
method.

2 © ISO 2004 — All rights reserved
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4 Materials

4.1 Raw material of parts

41.1 Chemical composition

Materials as included in 1SO 898-1 and ISO 898-2 are suitable for hot dip galvanizing except if the total
content of phosphorus and silicon is between 0,03 % and 0,13 %, in which case high temperature galvanizing
(530 °C to 560 °C) is recommended.

LY Qe T
4.1.‘ LSUracc COIruUIIoIn

The gurface of the fastener, before immersion in the molten zinc, shall be clean and free fromyall gontaminants
that would adversely effect the galvanizing.

4.2 (Zinc

The zinc used for this process shall be in accordance with ISO 1461.

5 Hot dip galvanizing procedures and precautions

5.1 | Stress relief

Fastgners subjected to severe work hardening may require stress relief before acid cleaning| and hot dip
galvgnizing.

5.2 | Cleaning and pickling
Partg shall be cleaned. During the cleaningprocess, hydrogen could be absorbed into the steel. The hydrogen
may |not effuse completely in the galvanizing bath and consequently, may lead to brittle failure. Unless
otherwise agreed, parts heat treated or work hardened to a hardness of > 320 HV shall be cleahed using an
inhibited acid, alkaline or mechanical process. Immersion time in the inhibited acid depénds on the
as-received surface condition and should be of minimum duration.

NOTH An inhibited acid.is_an acid to which a suitable inhibitor has been added to reduce corrosive attagk on the steel
and apsorption of hydrogen,

5.3 | Baking

If baKing is carried out, it shall be carried out prior to surface activation.

5.4 | Fluxing

Parts shall be surface activated, and dried if necessary.

5.5 Hot dip galvanizing

Normal temperature galvanizing is carried out at a bath temperature of 455 °C to 480 °C. High temperature
galvanizing is used to produce a smoother and thinner coating and is carried out at a bath temperature of
530 °C to 560 °C. The finish obtained using the high temperature process is dull. In order to avoid micro-
cracks, bolts, screws and studs of property class 10.9 in sizes M27 and above, shall not be high temperature
galvanized.

Galvanizing shall not be carried out at bath temperatures between 480 °C and 530 °C.

© 1SO 2004 - All rights reserved 3
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5.6 Spinn

ing and quenching

Parts shall be spun immediately following removal from the galvanizing bath and quenched in water or air
cooled depending on size consideration.

5.7 Special requirements for nuts

Nut threads and other internal threads shall be tapped after hot dip galvanizing. Retapping shall not be

permitted.

5.8 Post-].:a
Most galvaniged

chromating o
to assist sub

6 Requirements on thread tolerances and additional marking

6.1 Gene
Dimensional
ISO 965-1 td
Dimensional
threads and

NOTE It
gauging the th

6.2 Requirements and precautions in assembling hot dip galvanized threaded fastenerg

6.2.1

This clause @pplies only to parts with thread tolerances in accordance with ISO 965-1 to ISO 965-5 ang

marking acc
marking spe
ISO 898-2.

The applicati
zinc (always
order to accq

There are tw

Gengdral

tment

parts do not require any post treatment. When required by the purchaser, treatments-s
r phosphating may be applied to reduce the possibility of wet storage staining (white'corrosi
equent painting.

al

limits for ISO metric screw threads M10 to M64 before~and after coating are specifi
ISO 965-5. All other dimensions and tolerances of fasteners apply before hot dip galvan
limits for internal and external screw threads M8 with thread tolerances 6AX and 6AZ for in
baz for external threads are specified in Annex B.

is not possible to check the thread tolerance of a het dip galvanized part by stripping the coatin
read thereafter, since some steel is dissolved from:the part during the galvanizing process.

prding to the marking requirements for fasteners as given in 1SO 898-1 and 1SO 898-2
ified in 6.2.2 and 6.2.3-shall be carried out in addition to the marking according to ISO 898-

on of zinc coating by the hot dip process results in the deposition of a heavy coating thickne
in excess of40 um). Hence, it is necessary to manufacture screw threads to special lim
mmodate-suich heavy coatings.

o different methods provided for, which give the necessary fundamental deviations (cleara

for the zinc Iaryer applied to fasteners by hot dip galvanizing.

:

uch as

) or

Bd in
zing.
ernal

j and

with
The
I and

ss of
its in

hces)

The first method (see 6.2.2) consists of using nuts tapped oversize to tolerance class 6AZ or 6AX after coating,

to mate with

bolts or screws manufactured with screw threads to tolerance position g or h before coating.

The second method (see 6.2.3) consists of using bolts or screws manufactured with threads undersized to
tolerance class 6az before coating, to mate with nuts tapped to tolerance position H or G after coating.

Nuts tapped oversize (marked with Z or X) shall never be mated with bolts or screws with undersized
threads (marked with U), because such combinations create a high probability of thread stripping.

Assembling hot dip galvanized nuts tapped to tolerance position H or G after coating with hot dip galvanized
bolts or screws manufactured with threads to tolerance position g or h before coating results in thread

interference.

© ISO 2004 — All rights reserved
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6.2.2 Nuts tapped oversize to tolerance class 6AZ or 6AX after coating

Oversize tapping of nuts and internal threads to tolerance class 6AZ or 6AX in accordance with ISO 965-5 is
required after hot dip galvanizing when the mating bolts or screws or external threads are manufactured to
tolerance position g or h in accordance with ISO 965-1 to ISO 965-3 before hot dip galvanizing.

Nuts tapped oversize shall be marked with the letter Z immediately after the property class mark in case of
tolerance class 6AZ or with the letter X in case of tolerance class 6AX. See example in Figure 1.

A\ !
S 5
O !

87

Figure 1 — Example of marking of hot dip galvanized nuts tapped oversize
to tolerance position 6AZ after coating

In order to reduce the risk of interference on assembly of threads with’hot dip galvanized coatings, the coating
thickmess on the mating bolts or screws or external threads advisably should not exceed one duarter of the
minimum clearance of the thread combination. These values are given in Table 1 for information.

© 1SO 2004 - All rights reserved 5


https://standardsiso.com/api/?name=d74370c16e266f870149e49e14b3d28e

:2004(E)

ISO 10684

‘g Xauuy I payoads sueisUawip pealy} ay) Jo SISeq 8y} U0 G-G96 OS] Ul uaalb aenwioy 8y} 0} Buipioooe pajenojed ale Xy fue ZY Joj suoijelnap [eljuawepuny ay |
GyE 08¢ | GZ4 00¢ | Gzl 00S G0l 0zy 08 - 0 00¢ L + oy + ¥9 9
9le Gz | 86 06l L LZk g8y €0l (]R8 7 G- 0 06l L+ oLy + (09) 95 g'g
88¢ 1GL L 0.4 080 | 8Ll LY 00l 00¥% Ll - 0 080 L + 00% + (z9) 8v G
8G6¢ £€0 | £ 0.6 cLl £GP 86 06€ €9 - 0 0.6 + 06¢ + (SP) z¥ Sy
0£2 0z6 Gl 098 oLl 0]747 G6 08¢ 09 - 0 098 + 08¢ + (6€) 9¢ %
102 €08 88 0GZ 90l £ZP €6 0.€ €G- 0 0S5/ + 0.€ + (g€) 0¢ g'c
zlL 889 09 0¥9 Z0L 80 06 09¢ 8y — 0 ov9 + 09¢ + (22) ¥2 €
eyl 2.5 €e 0€S 86 z6¢ g8 0S¢ 42 0 0€§ + ose+ |(zz'sl) oz Sz
GLL 8GY S0 0zy S6 8/¢ G8 (0]%5 8¢ — 0 0zy + ove + (F1) 91 4
00l 66€ L6 Go¢ z6 69¢ ¥8 Gee ve - 0 Gog + Gee + 4 Gl
98 Zre 8/ ole L6 z9¢ €8 0€¢€ ze - 0 ole+ 0ge + 0l Gl
L. €8¢ 9 elerd 88 €G¢ 18 GzZe 8z - 0 eGGZ + || eS2E+ ] GZ'L
wn wn win wn wn wn wn wn wn wn wn wn wuw ww
ssawyoly |dueles|d Ssauxplu |dueles|d ssawyoly {dueles|d ssawyoluy} a2dueles|d
Buneoo Bunepo Buneoo Buneoo 6 y XV VA" P d
wnwiuin wnwiui wnwiui wnwiulp
wnwixep wnwixen wnwixe wnwixe
peaiy} pgay}
Brxv u/xv Brzv u/zv [euseyxg redisul
Jlajawelp
(uonewuJoyui Joy)
uoljelAap |ejuawepun peaiy} youd
suoljeuIquiod pealy) Jp} SsauydIy} Buijeod wnwixew pue adueles]d wnwiulp [euILION

az|siano pad

epung — | 9jqel

© I1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=d74370c16e266f870149e49e14b3d28e

ISO 10684:2004(E)

6.2.3 Bolts and screws with threads undersized to tolerance class 6az before coating

Undersize threading of bolts, screws and external threads to tolerance class 6az in accordance with
ISO 965-4 is required before hot dip galvanizing, when the mating nuts or internal threads have tolerance

position G or H in accordance with ISO 965-1 to ISO 965-3 after hot dip galvanizing.

Bolts and screws with undersized threads shall be marked with the letter U immediately after the property
class mark. See example in Figure 2.

Key

1 manufacturer’s identification mark

2 ploperty class and additional marking

Figure 2 — Example of marking of hot dip galvanized bolts and screws with threads undprsized to
tolerance class 6az before coating

In ordler to reduce the risk of interference on assemblytof threads with hot dip galvanized coatings, the coating
thickpmess advisably should not exceed one quartef’ of the minimum clearance of the thread [combination.
Thesk values are given in Table 2 for information,

Table 2 — Fundamental deviations and upper limits of coating thicknesses
for assemblies with bolts and screws with undersized threads

Nominal Minimum clearance and maxinjum
Pitch | thread Fundamental deviation coating thickness for thread combj|nations
diameter (for information)
External Internal
thread thread az/H azG
Minimum Maximum Minimum Maximum
P d az H G coating coating
clearance : clearance :
thickness thickness
mn mm gm gm gm gm gm gm gm
1,2% 8 — 3252 0 +28 325 81 353 88
1,5 10 -330 0 +32 330 83 362 91
1,7% 12 336 0 34 335 84 369 92
2 16 (14) - 340 0 +38 340 85 378 95
2,5 (20 (18, 22) - 350 0 +42 350 88 392 98
3 24 (27) - 360 0 +48 360 90 408 102
3,5 30 (33) -370 0 +53 370 93 423 106
4 36 (39) —-380 0 + 60 380 95 440 110
4,5 42 (45) -390 0 +63 390 98 453 113
5 48 (52) -400 0 +71 400 100 471 118
5,5 56 (60) -410 0 +75 410 103 485 121
6 64 -420 0 +80 420 105 500 125
@  The fundamental deviation for az is calculated according to the formula given in ISO 965-4 on the basis of the thread dimensions
specified in Annex B.

© I1SO 2004 — All rights reserved
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6.3 Special requirements for marking when supplying fasteners in sealed containers

If hot dip galvanized bolts or screws and mating nuts are packed together and supplied in the manufacturer’s
sealed container, the additional marking of the bolts, screws or nuts as described in 6.2.2 and 6.2.3 is not
mandatory. The label on each sealed container shall indicate the additional marking as required in 6.2.2 and
6.2.3.

Additional marking of products or labelling of containers as described in 6.2.2 and 6.2.3 is not mandatory for
fasteners with a special marking related to a product standard which specifies the thread tolerance for hot dip
galvanized bolts, screws, studs or nuts and, therefore, does not allow the manufacturer to choose the thread

tolerance.

7 Mechanical properties of nuts tapped oversize and undersize threaded bolts,
screws and studs

For bolts, screws, studs and nuts > M12, the requirements of ISO 898-1 and ISO 898-2 shall be met aft¢r hot
dip galvanizipg. For the sizes M8 and M10, proof loads and stresses under proof loads for nuts and ultjmate
tensile loads|and proof loads for bolts, screws and studs are specified in Annex A.

8 Coating requirements

8.1 Appearance of zinc coating

The hot dip [galvanized parts shall be free from uncoated areas; blisters, flux deposits, black spots, gross
inclusions afd other defects that would impair the intended, use of the parts. Dull appearance shall not
constitute grpunds for rejecting parts.

8.2 Considerations for hot dip galvanized washers

Hot dip galvanized washers tend to bond to €ach other and suitable acceptance criteria should be agreed
upon at the t[me of ordering.

8.3 Zinc goating thickness

The local cogiting thickness shalldbe a minimum of 40 um and the batch average coating thickness shall be a
minimum of 0 um. The measurement of the local coating thickness shall be made on measuring aregs as
shown in Figpre 3.

Measuremert of the local coating thickness shall be conducted by the magnetic method in accordancg with
ISO 2178 on|every production lot. To calculate the local coating thickness, a minimum of five readings shpll be
taken and ajeraged. In case the geometry does not permit five readings, five samples shall be usged to
establish thg @¢eadings to be averaged. In case of dispute, the gravimetric method in accordance| with
ISO 1460 shaltbe—used—orthe-caleutation-of-the-batch-average—coatingthickress—the-surface-area—of the

fastener can

be evaluated according to Annex D.

8.4 Adhesion of zinc coating

The zinc coating shall adhere tenaciously to the surface of the base metal. The method for testing the

adherence is

specified in Annex E.

© I1SO 2004 — Al rights reserved
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Key

1 measuring area

Figure 3 — Measuring area for local coating thickness measurement on fasteners

9 Lubrication

To ephance tightening behaviour of the assembly, the nuts or the bolts of the screws should be Iybricated.

10 Ordering requirements

When ordering fasteners to be coated in accordance withtHis International Standard, the followinlg information
shall be supplied to the coater:

a) neference to this International Standard and the Coating designation (see Clause 11);

b) e material of the part, the manufacturinglot number and the condition of the part, e.g. hdat treatment,
ardness or other properties, which may be affected by the coating process;

c) Whether a special coating thickness is required;
d) additional tests, if required;

e) additional treatments’such as lubrication, chromating, etc., as required.

11 Designation

Fastgners shall be designated according to the appropriate product standards. The designation qgf the surface
coating shall be added to the product designation according to the specification of ISO 8991 using the symbol
tZn forthe hot dip galvanized coating.

Example 1 refers to a bolt/nut combination as described in 6.2.2 using nuts tapped oversize.
Example 2 refers to a bolt/nut combination as described in 6.2.3 using bolts or screws with undersized threads.

EXAMPLE 1 A hexagon nut in accordance with ISO 4032, size M12, property class 8, hot dip galvanized and tapped
oversize to thread tolerance class 6AZ is designated as follows:

Hexagon nut ISO 4032 - M12 - 8Z - tZn

NOTE 8Z is substituted by 8X in case of thread tolerance class 6AX.

© 1SO 2004 — All rights reserved 9
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The mating hexagon head bolt in accordance with ISO 4014 size M12 x 80, property class 8.8, thread tolerance class 6g
and hot dip galvanized is designated as follows:

Hexagon head bolt ISO 4014 - M12 x 80 - 8.8 - tZn

EXAMPLE 2 A hexagon head bolt in accordance with ISO 4014, size M12 x 80, property class 8.8, thread tolerance
class 6az and hot dip galvanized is designated as follows:

Hexagon head bolt ISO 4014 - M12 x 80 - 8.8U - tZn

The mating hexagon nut in accordance with ISO 4032, size M12, property class 8, hot dip galvanized and tapped to thread
tolerance class 6H is designated as follows:

Hexagor| nut ISO 4032 - M12 - 8 - tZn

10 © 1SO 2004 — Al rights reserved
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Annex A
(normative)

ISO 10684:2004(E)

Special requirements for bolts, screws and nuts
with thread sizes M8 and M10

A.1 [Generat

For NI8 and M10 ultimate tensile loads and proof loads lower than those specified in ISO 89831 apd ISO 898-2
are gpecified in this annex taking into account the relatively large fundamental deviatiens“accoiding to 6.2.2

and 6.2.3.

For nuts tapped oversize, the reduced overlap of thread M8 and M10 significantly reduces the proof load
valugs as compared with those given in ISO 898-2.

For Holts and screws with undersized threads, the stress areas for M8 afd M10 are significantly|smaller than

the sfress areas given in ISO 898-1.

A.2

6AX| after coating

Minimum proof loads for hexagon nuts tapped oversize to tolerance cl3ss 6AZ or

According to 6.2.2 nuts may be tapped oversize to talerance class 6AZ or 6AX in accordance with ISO 965-5

and

A\nnex B. For thread sizes M8 and M10 tolerance class 6AZ gives the largest fundamental deviation.

Consequently, for thread sizes M8 and M10 the fundamental deviations for tolerance class 6AZ4 are used to
estaljlish the proof loads as given in Table A.1%Stresses under proof load are given in Table A.2.
All other mechanical property requirements-as given in 1ISO 898-2 are valid.
For tést methods, see ISO 898-2.
Table A.1 — Proof-loads for nuts with threads of tolerance classes 6AZ and 6AX
Nominal Property class
Pitch of (.-stress area 5 6 8 9 10
Thtead thread of standard | | . | |
test mandrel Marking
) p Ag sz5x | ezex | szex | ezex || 10z/10x
Proof load
mm mm?2 N
M8 1,25 36,6 17 300 20000 25500 27 600 30 600
M10 1,5 58,0 28 600 33 000 42 200 45 600 50 400

Table A.2 — Stresses under proof load for nuts with threads of tolerance classes 6AZ and 6AX

Property class
5 | 6 | 8 | 9 | 10
Thread Marking
(d) 52/5X | 62/6X | 8Z/8X | 9Z/9X | 10Z/10X
Stress under proof load
N/mm?2
M8 473 546 698 754 835
M10 493 569 728 786 870
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A.3 Minimum ultimate tensile loads and proof loads for bolts and screws with
threads undersized to tolerance class 6az before coating

According to 6.2.3 bolts, screws and external threads have to be threaded undersize to tolerance class 6az in
accordance with 1ISO 965-4 and Annex B. For thread sizes M8 and M10 tolerance class 6az gives large
fundamental deviations and this reduces the stress area. Consequently, for thread sizes M8 and M10, the
ultimate tensile loads and proof loads are reduced. For principles of calculation, see Annex C. The reduced
values are given in Tables A.3 and A.4.

All other mechanical property requirements as given in ISO 898-1 are valid.

For test metjods, see SO 898-1.

Table A.3 - Minimum ultimate tensile loads for bolts and screws with threads of tolerance/class|6az

Property class
4.6 | 5.6 I 8.8 I 10.9
Stress area
Thread Agar Marking
(@) , 4.6 | 5.6 | 8.8y | 10.9
mm
Minimum ultimate tensile load-(A4,, x R, 1)
N
M8 33,2 13 300 16 600 26 600 34 500
M10 53,6 21400 26 800 42 900 55700

Table A.4 — Proof loads for bolts and screws with threads of tolerance class 6az

Property class
Stress area 4.6 l 5.6 | 8.8 | 10.9
Thread Agay, Marking
(@) , 4.6U | 5.6U | 8.8U | 10.9U
mm
Proof load (4, x Sp)
N
M8 33,2 7470 9 300 19 300 27 600
M10 53,6 12 100 15 000 31100 44 500
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Annex B

(normative)

ISO 10684:2004(E)

Limits of sizes for hot dip galvanized internal and external screw thread

M8

B.1 (Generatl

For tihread size M8 this annex gives information on screw thread limits for

a) ipternal screw threads tapped oversize to tolerance class 6AZ and 6AX;

b) external screw threads undersize threaded to tolerance class 6az.

B.2

The ipternal screw thread limits for M8 for tolerance class 6AZ and)6AX are specified in Table B.1.

Tolerance quality: medium

Threqdd engagement group: normal

Tolerance classes: 6AZ and 6AX

Table B.1 — Internal screw-thread limits for tolerance classes 6AZ and 6AX

Limits of sizes — Internal screw thread M8

Dimensiong in millimetres
Length of Tolerance | Major . . a . . b
Threlad thread engagement class | diameter @ Pitch diameter Minor diameter
D D, D
over upto and
including min.C max. min. max. min.
6AZ 8,325 7,673 7,513 7,237 6,972
M& 4 12
6AX 8,255 7,603 7,443 7,167 6,902

2 Dimepsions apply to internal screw threads after galvanizing and tapping oversize.

b Dimensions apply to internal screw threads before galvanizing or after galvanizing and removal of zinc fragments.

¢ Refers to the imaginary co-axial cylinder through the points where the requirement with regard to straightness of flank ceases.
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B.3 Limits of sizes — External screw thread M8

The external screw thread limits for M8 for tolerance class 6az are specified in Table B.2.
Tolerance quality: medium

Thread engagement group: normal

Tolerance class: 6az

The actual root contour shall not at any point transgress the basic profile.

For hot-dip dalvanized screw threads, the tolerances apply to the parts before galvanizing. After galvanjzing,
the actual thfead profile shall not in any point transgress the maximum material limits for toleranee. position h
and is intended to mate with internal screw threads of tolerance position H or G only.

Table B.2 — External screw thread limits for tolerance class 6az

Dimensions in millimetres

Minor
Thread Length of Major diameter Pitch diameter diameter Root radius
thread engagement (for stress
calculation)
d &y d3
bver up to and

including max. min. max. min. max. mir.
M8 4 12 7,675 7,463 6,863 6,745 6,142 0,196
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Annex C
(informative)

Calculation of minimum ultimate tensile loads and proof loads for bolts
and screws M8 and M10 with threads undersized to tolerance class 6az

The minimum uItlmate tensne Ioads glven in Table A.3 and the minimum proof loads given in Table A.4 have

beenrcalculated-using-the-minimum-tensile-streng R 5 specified in
398-1. These values are muItlplled by the stress area Agqz, derived from the thread dlamete rs for M10 in
accofdance with 1ISO 965-4 and for M8 in accordance with Annex B and the following formuta;

" _E d2+d3 2
saz 4 2

wherg

¢, is the maximum pitch diameter of the thread;

45 is the maximum minor diameter of the thread.
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D.1 General

Annex D

(informative)

Surface areas of bolts, screws and nuts

This annex %i-‘ves guidance for the evaluation of the surface areas of bolts, screws and nuts which are ngeded
ination of the batch average thickness according to 8.3.

for the deter

NOTE THe surface areas given in Tables D.1 and D.2 apply only if agreed upon between the parties concerned

D.2 Bolts|and screws

To obtain the total surface area of a bolt or screw, the following parameter values are necefsary

(see Figure D.1):

— the surfgce area, 4, of a length of 1 mm of the threaded shank of the‘bolt or screw;
— the surfgce area, 4,, of a length of 1 mm of the unthreaded shank of the bolt or screw;

— the surfgce area, 43, of the head (including surface of the-end face).

The total surface areas, 4, is then calculated as follows

A = A4 x|thread length + 4, x shank length +45

16
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