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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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take patt in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 5857 was prepared by Technical Committee ISO/TC 20, 
Aircraft and space vehicles. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless othewise stated. 

0 International Organkation for Standardization, 1988 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 5857 : 1988 (E) 

Aerospace - Alloy steel protruding head bolts with 
strength classification 1 250 MPa and MJ threads - 
Procurement specification 

1 Scope and field of application 

This International Standard specifies the characteristics and 
quality assurance requirements for bolts with protruding heads, 
made of alloy steel, having a tensile strength classification of 
1 250 MPa and MJ threads, and intended for use in aerospace 
construction. 

This International Standard applies to bolts as defined above, 
provided that reference is made to this International Standard 
in the product Standard or definition document. 

2 References 

ISO 28594, Sampling procedures forinspection byattributes - 
Part 7 : Sampling Plans indexed b y acceptable quality level 
1A QL ) for lo t-b y-Io t inspection. ’ ) 

ISO 3534, Statistics - Vocabulary and Symbols. 

ISO 5855-2, Aerospace construction - MJ threads - Part 2 : 
Dimensions for bolts and nuts. 

I S 0 6507- 1, Metallic ma terials - Hardness test - Vickers 
test - Part 7 ; HV 5 to HV 100. 

ISO 6568, Metallic materials - Hardness test - Rockwell test 
(scales A - B - C - D - E - F - G - H - K). 

ISO 7961, Aerospace - Bolts - Test methods. *) 

3 Definitions 

3.1 production batch : Quantity of finished bolts manufac- 
tured, using the same process, from a Single material cast 
(Single heat of alloy), having the same basic part number and 
diameter, heat-treated together to the Same specified condition 
and produced as one continuous run. 

32 inspection lot : Quantity of bolts from a Single produc- 
tion batch with the same part number which completely defines 
the bolt. 

3.3 Discontinuities 

3.3.1 Crack : Rupture in the material which may extend in any 
direction and which may be intercrystalline or transcrystalline in 
Character. 

3.3.2 seam : Open surface defect resulting from extension of 
the material. 

3.3.3 lap : Surface defect caused by folding over metal fins or 
sharp corners and then rolling or forging them into the surface. 

3.3.4 inclusions : Non-metallic particles originating from the 
material manufacturing process. These particles may be 
isolated or arranged in strings. 

3.4 simple random sampling : The taking of n items from a 
population of IV items in such a way that all possible combina- 
tions of y1 items have the same probability of being chosen.3) 

35 . critical defect : A defect that, according to judgement 
and experience, is likely to result in hazardous or Unsafe con- 
ditions for individuals using, maintaining or depending upon 
the considered product, or that is likely to prevent Performance 
of the function of a major end item.3) 

3.6 major defect : A defect, other than critical, that is likely 
to result in a failure or to reduce materially the usability of the 
considered product for its intended purpose.3) 

3.7 minor defect : A defect that is not likely to reduce 
materially the usability of the considered product for its 
intended purpose, or that is a departure from established 
specification having little bearing on the effective use or opera- 
tion of this product.3) 

3.8 sampling plan : A plan according to which one or more 
samples are taken in Order to obtain information and possibly to 
resch a decision. 3, 

3.9 limiting quality (LQ) : In a sampling plan, a quality level 
which corresponds to a specified and relatively low probability 
of acceptance : for the purposes of this International Standard, 
a 10 % probability of acceptance (LQ,& lt is the limiting lot 
quality characteristic that the consumer is willing to accept with 
a low probability that a lot of this quality would occur.3) 

3.10 acceptable quality level (AQL) : A quality level which 
in a sampling plan corresponds to a specified but relatively high 
probability of acceptance. 

1) At present at the Stage of draft. (Revision, in Part, of ISO 2859 : 1974.) 

2) At present at the Stage of draft. 

3) Definition taken from ISO 3534 : 1977. (ISO 3534 is currently being revised by ISO/TC 69, Applications of statktical methods.) 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 5857:1988
https://standards.iteh.ai/catalog/standards/sist/0a91d05d-f557-4734-ae85-

651968d6bdae/iso-5857-1988



iso 5857 : 1988 (El 

It is the maximum per cent defective (or the maximum number 
of defects per hundred units) that, for purposes of sampling 
inspection, tan be considered satisfactory as a process 
average. l) 

4 Quality assurance 

4.1 General 

4.1.1 Approval of manufacturers 

The manufacturer shall conform to the quality assurance and 
approval procedures in effect in the purchaser’s country : the 
purpose of these procedures is to ensure that a manufacturer 
has a quality System and the capability for continuous produc- 
tion of bolts complying with the specified quality requirements. 

The granting of an approval of the manufacturer is a function of 
the Certification Authorities, or their appointed representative, 
who may be the Prime contractor. 

4.1.2 Qualif ication of bolts 

The purpose of qualification inspections and tests of bolts is to 
check that the design and manufacturing conditions of a bolt 
allow it to satisfy the requirements of this International Stan- 
dard. 

4.1.3 Acceptance of bolts 

The purpose of acceptance inspections and tests of bolts is to 
check, as simply as possible, using a method which is inexpen- 
sive and representative of actual conditions of use, with the 
uncertainty inherent in statistical sampling, that the bolts 
satisfy the requirements of this International Standard. 

Acceptance inspections and tests shall be carried out by the 
manufacturer, or under his responsibility. The manufacturer is 
responsible for the quality of the bolts manufactured. 

4.2 Qualification inspection and test conditions 

Qualification inspections and tests (requirements, methods, 
numbers of bolts) are specified in table 1. They shall be carried 
out on 

each type and diameter of bolt, 

- 25 
random 

from bolts selected 
sampling. 

a Single inspection lot by simple 

The test Programme may possibly be reduced, or the qualifica- 
tion of a bolt be granted, without inspection or testing : any 
such decision shall be based on the results obtained on similar 
types and diameters of bolts provided that the design and 
manufacturing conditions are identical. 

The inspections and tests shall be repeated 
man ufacturing conditions have changed. 

on any bolt if the 

Table 2 indicates the 
spections and tests. 

allocation of bolt specimens for the in- 

Qualification inspections and tests are summarized in table 3. 

4.3 Acceptance inspection and test conditions 

Acceptance inspections and tests (requirements, methods, 
numbers of bolts) are specified in table 1; they shall be carried 
out on each production batch or inspection lot. Bolts from the 
batch or lot to be tested shall be selected by simple random 
sampling. 

Esch bolt may be submitted to several inspections or tests. 

The bolts to be subjected to destructive inspections or tests 
may be those on which non-destructive inspections or tests 
have been carried out. 

If a more stringent inspection is deemed necessary, all or part 
of the qualification inspections and tests may be performed 
during the acceptance inspection and testing. In this case, the 
number of bolts submitted to these inspections and tests is the 
same as that submitted for qualification inspections and tests. 

Production batches or inspection lots declared unacceptable 
after the acceptance inspections and tests shall be submitted 
for re-inspection or re-testing only after all defective units have 
been removed and/or defects have been corrected. 

Twice the normal Sample size shall be used for re-inspecting or 
re-testing the attributes causing initial rejection; the same ac- 
ceptance level shall be used. 

Acceptance inspections and tests are summarized in table 3. 

5 Requirements 

The requirements of this International Standard are given in 
table 1 and, unless otherwise specified, they apply to bolts 
ready for use. Unless otherwise specified, the test temperature 
shall be the ambient temperature. These requirements comple- 
ment the requirements of all other Standards or specifications 
referenced in the product Standard or in the definition docu- 
ment of the bolt. 

1) Definition taken from ISO 3534 : 1977. (ISO 3534 is currently being revised by ISO/TC 69, Applications of statistical methods. ) 
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Table 1 - Technical requirements and test methods 

5.3.2 

5.3.3 

Heat treatment 

Machining 

a hot or cold forgtng process before heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..o........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .*.*.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
In the case of hot forging, the equipment 

The equipment used shall be approved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i”“.‘.‘............................ 
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The amount of material removed from See 5 5 1 
.: :.*-.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . >y. .~.‘.‘......................... . ..‘...’ - . . . Z.Z.* . . .*. . . . . . 

l *.*..,..~~*...*.*...........*.*.*.*.*...*.....’.. . . . . . . . . . . . . . ...*.*.*.*.*.*...........*.. *. . . . . . . . 
the bearing surface of the head and the .*.‘.-.*.*.*.*.*.*. - ..*.*.*.*.*...*........... .-.*.*. .* .*.*. . . . . . . . . . . . . . . . . . . . .-.*.*.*.*.*. . . . . . . . . . . . . . ..*.*.*.*.*.*.*.*.*.*.*.*.....*..... . . . . . . . * *.*.*.-.*. .*.~.~.*.*.*.*.*.~.*.*.*.~. . . . . . . . . . . *..............................*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
shank of the heat-treated blanks shall be *. .*.*.,.*.*.*.*.* ..,................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.....*...*.*.*.*.*.*......................... .‘..... .’ 

0.0 l .*...*.‘.‘.*.....‘...........*.*... .*.*.*.*.*.*.*.‘.*.*.* *.**............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
as Iittle as practicable consistent wrth 
the removal of surface contamination, 
production of a smooth surface and 
maintenance of Optimum grain flow 
around the under-head fillet radius as 
shown in figure 1. 

5.3.4 Stress-relieving After grlndlng and before thread and 

fillet rolling, bolts shall be stress-relieved 
at a temperature higher than 190 OC and 
20 to 30 OC below the final tempenng 
temperature for at least 2 h 

5.3.5 Cold rolling The fillet radius shall be cold rolled after See 5.5 1 
heat treatment and machining so as to 
remove all visual srgns of machining and 
to create superficial cold working; this 
may Cause distortion which shall not ex- 
ceed the values shown in figure 2; this 
requirement IS not applicable to fully 
threaded screws or bolts with a nominal 
diameter less than MJ5 

5.3.6 Threads To be formed by a Single rolling process 
after all heat treatment (e.g. after 
hardenrng, tempering, stress-relieving, 
etc.) 

5.3.7 Surface 
roughness 

In accordance with the product Standard Visual comparison method or thumbnarl Q 3 
or definition document comparison method 

A Tables 8 
and 9 

5.3.8 Surface coating In accordance with the product Standard See applrcable coatmg speclflcatron 0 3 
or definitron document 

A Tables 8 
and 9 I 

1) Q = qualification inspection and test conditions (4.2) 

A = acceptance inspection and test conditions (4.3) 
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Table 1 - Technical requirements and test methods hmtinued) 

Clause No. Characteristic Technical requirement Inspection and test method 

See ISO 7961. 

QIA 

- , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘.*.*.‘.*.*.*.*.* ‘.*.‘.*.*.*.*.*.- b . . . . . . . . . . . . . . . . ‘.-.*.*.-.*.*.*.* . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . , . . . . . . . . )... . .*. . . . 

0 

A 

Sample 
size 

. . . . . . . . . . . . . . . . . . . 
l .*.*.....*.....‘.‘.......‘.‘.*...*.’~ . . . . . . . . . . . . . . . . . ..I . . . . . . . . . . . . . . . . . . . 
l .‘.*.*.*.*.*...*.*.*.*...*.*.......’~ 
l .*...*.....*.*.‘.*...‘.....*...‘.*.*~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
‘.*.*.*.~.*.*.*.*.*...*.‘.‘.*.‘.*....~ 
..*.....‘...*...*.....*.*.*.‘.*.*...’~ 
l .*.*.‘...*.*.......*.*.*...*...*.*.’~ 
~:.‘.‘.‘.‘.‘.‘...*.‘...*...*.*..~ .* * . . . . 1, It..,... 

5 

Table 10, 
column B 

or 
table 11 

See ISO 7961. Q 5 

See ISO 6507-1 and ISO 6508. Q 

A 

4 

Table IO, 
column A 

See ISO 7961. Q 

A 

10 

Table 10, 
column B 

In accordance with the load values NOTE - Esch cast of material by diameter to 

specified in table 5 for 23 h. be tested. See ISO 7961. 
Q 

A 

3 

See note 
and 

table 10, 
column B 

Spetimens shall be taken from the 
finished bolt (sec figure 6). The sections 
to be examined shall be subjected to an 
appropriate macroscopic etchant. 

b...*.**1 . . . . . . . . ‘.*.*.*.‘.*.*.*.. . . . . . . . . . ,*.‘.*.‘.‘.*.‘.‘. . . . . . . . . ‘.*.*.*.*.*.*.-.. I , . . . . , . . . . . . . . . . , . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . I . . . . . . . . b’.*.*.*.*.*.*.*. . . . . . . . . 

Q 

A 

5 . . . . . . . . . . . l . . . . . e 
‘...*...............*...*.*.*...*.*.*.* 
‘.*.*.*.*.*.*.*.*.‘...*.*.*.*.*.*.*.’.. 
‘.*.*.*.*.*.*.*...*.‘...*.........*...* 
‘.*.*.‘.‘.*.‘.‘.*.*.‘.*...*.*.*.*.*.*.* 
‘.*.~...*.‘.*.*.*.*.‘.*...*...~.....*.. 
‘.*.*...*.*...*.*.*.*.‘...*...*.*...*.* 
‘.‘.*...*,..‘.‘.*.‘.*.*.*.*.*.~...*...~ 
‘.*...*.*.*.*.*.*.*.....*.‘.*...*.*.*.. 
‘.*.*.*.*.*.*.*.‘.*...‘.‘.....*.*.*.*.. 
I................... 

4 

Table 10, 
column B 

-  _______._____ p - - - - ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5.4 Mechanical 
properties 

5.4.1 Tensile strength In accordance with the minimum tensile 
loads specified in table 5. 

In the event of the bolt grip length being 
shorter than twice the nominal shank 
diameter, this test shall be replaced by a 
hardness test. 

5.4.2 Double shear In accordance with the values specified 
strength in table 5. 

In the event of the bolt grip length being 
shorter than twice the nominal shank 
diameter, this test shall be replaced by a 
hardness test. 

Hardness Before surface coating is applied, the 
hardness at the end of the thread shall be 

5.4.3 

5.4.4 Tension fatigue 
strength 

5.4.5 Stress durability 

Rockwell : 39/43 HRC 

or Vickers : 380/430 HV 30 

. ._ 
Lite : 

- mean value 65 000 cycles min. 

- individual value 45000 cycles min. 

130 000 cycles max. 

Frequency : 140 Hz 

Loads : see table 6 

Unbroken bolts shall be rendered un- 
usa ble. 

These requirements are only applicable 
to bolts with diameters greater than MJ 5 
and with a grip length greater than twice 
the diameter. 

Bolts that have been subjected to this 
test shall be destroyed. 

Metallurgical 
properties 

5.5 

Head-to-shank Flow lines in the fillet area immediately 
grain flow and below the surface shall closely conform 
fillet work effect to the fillet contour (see figure 1). 

5.5.1 

5.5.2 

See figure 1 for breaks in the flow line. 
Macroscopic examination of a longitudi- 
nal section at a suitable magnification 
(XI0 to X20). 

If there is doubt about the acceptability 
of the grain flow or fillet work effect, the 
acceptability shall be decided by the 
results of the acceptance fatigue test. 

Macroscopic examination. Q 

A 

Thread grain flow 
and work effect 

4 

Table 10, 
column B 

The grain flow shall be continuous and 
shall follow the general thread contour 
with the maximum density at the bottom 
of the root radius (see figure 3). 
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Table 1 - Technical requirements and test methods koncluded) 

overheating, decarburization, carburiza- ed bolt (see figure 6). The sections to be 
tion, nitrogenization or intergranular oxi- 
dation in excess of the limits specified in propriate microscopic etchant. 

Microscopic examination at a magnifica- 
tion of XIOO. 

In cases of doubt, micro-hardness 
testing of the shank shall be carried out 
using a load of 50 g. Bolts are acceptable 
if the differente in Vickers micro-hard- 
ness, when measured in a zone between 
0,075 and 1,5 mm from the surface, is 
within 45 Points. 

5.5.4 Discontinuities The bolts shall not show any disconti- Magnetit inspection by both longitudinal Q 25 
nuity equal to or greater than the limita- and circular methods. The combined 

tions specified in this International Stan- method is permissi ble. A Magnetit : 
dard (see table 4). Care shall be exercised In cases of doubt, microscopic examina- tables 8 
to avoid confusing Cracks with other tion at a magnification of XI00 shall be and 9 
discontinuities. carried out. 
Cracked bolts and those having disconti- Microscopic 

nuities transverse to the axis (i.e. at an examination : 

angle of more than IO0 to the longitudi- table 10, 

nal axis) shall be rejected and destroyed. column B 

5.5.4.1 

5.5.4.2 

Head and shank See table 4 for limits of acceptance. 

Thread I Acceptance limits (sec figures 4 and 5) : 

- in the unloaded part of the fillet, 
above the pitch diameter, see table 7; 

- at the crest of the threads, see 
table 7 - values to be increased by half 
the differente between the actual 
measured diameter and the minimum ex- 
ternal thread diameter (sec ISO 5855-2); 

- a slight irregularity in the form of 
the crests in relation to the basic Profile is 
acceptable (sec figure 5). 

5.5.5 Grinding burns Before coating, the bolts shall show no See ISO 7961. Q 3 
signs of grinding burns. 

A Table 10, 
column A 

5.6 Product 
identification 

Marking in accordance with the product Visual inspection. Q 25 
Standard or definition document. 

Bolts to be “package-marked” shall be A Tables 8 

packed and identified in accordance with and 9 

5.7.1 and 5.7.2. 

5.7 Delivery 

5.7.1 Packaging 

- _--_-_ - ----_ * --_--- - ------ L---- .,..................................,...................................................................................., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~*.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~*.*.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~... . . . . ..~.~.~................~....~~~....~~~~........................................................................*o.... 
*.... l . l . ...*.......*** *.*, .t . ,...........*...................................................~.......~....~....-. 

The bolts shall be packed in such a way Visual inspection. A 100 % 
as to prevent any darnage or corrosion 
occurring in the course of handling, 
transportation and storage. 

Esch basic package shall only contain 
bolts with the same part number and the 
same inspection lot number. 

5.7.2 Labelling Esch basic package shall carry a label on Visual inspection. A 100 % 
which the complete part number, quanti- 
ty, production batch number and inspec- 
tor’s stamp have been legibly recorded. 

5 
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Table 2 - Qualification testing requirements for bolt samples 

Type of test 

I Bolt Sample number I 
Defined in 1 2 3 4 5 6 7 8 9 IO 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 . 

l Un- coated Coated 
l 

Non-destructive 

ID imensions I 5.2 I I I lxlxIxIxIxIxIx/xlxIxIXIXIXIX/XIXIXIXIXIXlxlx 

Surface roughness 

Surface coating 

Discontinuities 

Product identification 

5.3.7 x x x 

5.3.8 x x x 

5.5.4 xxxxxxxxxxxxxxxxxxxxxxxxx 

5.6 x x x x x x 

Destructive 

I I I I l 5.4.1 x x x x x 

5.4.2 x x x x x 

5.4.3 x x x x 

5.4.4 xxxxxxxxxx 

5.4.5 x x x 

5.5.1 x x x x 

5.5.2 x x x x 

5.5‘3 x x x x 

5.5.5 x x x 

Tensile strength 

Double shear strength 

Hardness 

Tension fatigue strength 

Stress durability 

Head-to-shank grain flow and 
fillet work effect 

Thread grain flow and work effect 

Microstructure 

Grinding burns 

6 
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Table 3 - Summary of qualification and acceptance tests 

Sample size for 

Type of test Defined in 
qualification 

testsl) 
acceptance 

tests 

Dimensions 5.2 22 

Surface roughness 5.3.7 3 

Surface coating 5.3.8 3 

Tensile strength 5.4.1 5 

Double shear strength 5.4.2 5 

Hardness 5.4.3 4 

Tension fatigue strength 5.4.4 10 

Stress durability 5.4.5 3 

Head-to-shank grain flow and fillet work effect 5.5.1 4 

Thread grain flow and work effect 5.5.2 4 

Microstructure 5.5.3 4 

Discontinuities 5.5.4 25 

Grinding burns 5.5.5 3 

Product identification 5.6 25 

Packaging 5.7.1 - 

Labelling 5.7.2 - 

Tables 8 and 9 

Tables 8 and 9 

Tables 8 and 9 

Table 10, column 6 
or table 11 

- 

Table 10, column A 

Table 10, column B 

Table 10, column B 

Table 10, column B 

Table 10, column B 

Table 10, column B 

Magnetit : tables 8 and 9 
Microscopic examination : 

table 10, column B 

Table 10, column A 

Tables 8 and 9 

100 % 

100 % 

1) The same test Sample may be used for more than one test provided that none of the characteristics of the Sample is altered during the test 
procedure. 

Table 4 - Surface discontinuities and contamination 
Dimensions in millimetres 

Maximum depth normal to surface for bolts 

Location Permissible discontinuity 
having a nominal diameter 

up to 16 mm I 1 18 mm and above 

No discontinuities 
Heat-to-shank fillet and root of thread - 

No surface contamination 

Shank diameter and bearing surface 
of head 

Seams not extending into head-to-shank 
fillet or root of thread 0,12 

No surface contamination 

0,15 

Non-bearing surface 
of head 

Any other location 

Laps, seams and inclusions 

Decarburization 

- partial 
- total 

Decarburization 

- partial 
- total 

0,25 0,3 

O,l kl 
0 0 

Oll 02 
0 0 
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