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Note. Increase in the rejection risk means smalfer QL
values and/or lower probability of acceptance.

3.4 Itis important that, during acceptance inspection,
stress is laid on the fitness of the fasteners 1o perform
 their intended function. Complaints may only be made
 if the defects impair the intended function or use of the
fasteners. The customer shall give the supplier the
opportunity of verifying defects discovered,

If at the time of inspection the Proposed use of the
fastener is not known (this applies for example to parts
taken from stock), then any deviation from the limiting
values (e.g. tolerances) specified may be regarded as
impairing the function or use.

3.5 A rejected lot of fasteners shall not be presented for
renewed inspection unlass the defect has been rectified
or the lot sorted out (see subclause 5.5).
Note. If such rectification could impair the intended
-~ function or use, it requires prior consent of the '
customer.,

36 Gaugesand measuring instruments used for inspectia
shall determine only those fasteners to be unaccepta
whose dimensions or properties are not within the
specified limits.

In case of doubt, the final decision should be bat

direct measurements.
3.7 Evenif the lot complies with the c
ditions of this standard, camplai:

acce
may be made a
individual fasteners that do n m :
fications agreed upon.

4 Concepts
The following definitions srall
of this standard; they are ISO

4.1 Acceptance inspecti

All the procedures such as plikg, gauging, measuring
comparing and t n to decide whether a |
of fasteners sho #

4.2 Supplier

The manufacturer of the fasteners or a dealer or
sentative who supplies these fasteners.

urpose

4.3 Customer

The receiver or his representative who accepts these
fasteners. The receiver is not necessarily the final user of
the fasteners. .

4.4 Inspection lot

A definite quantity of fasteners of a single type, tolerance
grade, property class and size manufactured under con-
ditions which are presumed uniform and submitted by

a supplier for inspection at one time.

45 Lot size (V)
The number of fasteners contained in a lot,

4.63ample__,,,_, .
One or more fasteners drawn froma lot, taken at random
s0 that all fasteners have an aqual chance of selection.
4.7 Sample size ()

The number of fasteners in a sample.

4.8 Characteristic
A dimensional element, a mechanical or other recogniz-

able property of a part, for which limits are specified, e.g.

head height, shank diameter, tensile strength or hardness.

4.9 Major characteristic

A Dhﬂfactqrisﬁg which, if defective, is like result in
a failure or tefreduce material Wility of the
fastener forfts iy endgd purpose, :

[ ]

I8 not likely to reduce
astener for its intended
of departure from the
has only little beari tha
on of the fastener.

ion of a characteristic of as r 1 the
icatian given in a standard orderiyg document
pr ced.
i »

which it shoul
B

fects in any given sample
ptanica of the lot.

lan
ce with which a sample is taken, in

A4
A plan in a

de obgain information and to reach a decision on
th ptance of the |ot.

4.15  Acceptable quality level (4QL)
quality level which, in a sampling plan, corresponds to
a spacified, relatively high probability of acceptance.

4.6 Limiting quality (L Q)

A quality level which, in a sampling plan, corresponds to
a specified, relatively low propability of acceptance. The
limiting quality LQqg is the percentage of defects of a
characteristic of submitted products that has a 10%
probability of being accepted when a sampling plan is
used. This also counts as the customer's risk.

4.17 Supplier’s risk

The degree of probability that a lot will not be accepted
which complies with the requirements and whose quality
level corresponds to the appropriate AQL value, when a
sampling plan is used.

4.18 Probability of acceptance (L)

The probability that a lot which contains a certain
number of defective parts cannot be rejected as a whole
on the basis of a sampling plan.
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5 Acceptance inspection procedure

- for dimensional characteristics and

mechanical properties of fasteners

6.1 Find the description of the fasteners to be inspected
for dimensional characteristics in table 1 and note the
associated AQL values. For mechanical properties, note
the characteristics to be inspected and the associated
AQL values to be obtained from table 3.

5.2 The appropriate ratio LQ1g/AQL shall be chosen
by the customer in accordance with subclause 3.3, See
table 2 for examples.

Note 1. Multiplying this ratio by the AQL value gives the
L@1g value, This value shall be selected in accord-
ance with the function or use of the fastener. For

- more important functions or applications, the
L@10 value may be smaller; however, this requires
greater sample sizes and will involve higher in-
spection costs, The scope of the acceptance in-
spection of fasteners from known sources of
supply, where continuous in-process control is
carried out, may be reduced by selecting a greater
LQqq value, if previously inspected lots hav
shown compliance with the requirements. |
be necessary to take fasteners from diff
points in the inspection lot, and, by de

increase the proportion of fastene : :
if the lot cannot be presumed to rmor i
not from one manufacturer. rat

gema

used shall be within the sole of
customer.

Note 2. The examples of sampling plans §iven i
th

and the customer :

The selection of, thate

determing ; pt
number. Hence thi rela
ship as givelsi BO, April

1972 edition, which is
in the case of prod n

of lots is not

continuous series
able 2 can, however,

. be applied tg such a by selecting a suitabl
L@Qqg value i of production of a
tin ries and for isolated lo
In spute between customer 5 r,
a ng pfan shall be chosen accatding to which
the supplier’s risk is not higher t ified

insu use 3.3,

9.3 The AQL value and the ratio LQ1o/AQL determine
the sample size and the acceptance number given in
table 2.

5.4 The sample shall be selacted in accordance with sub-
clause 4.6. Acceptance inspection shall be carried out
separately for each characteristic, the number of defects
determined and the whole lot accepted, if the total
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number of defects per characteristic is equal to or less

than the acceptance number.

55 If a lot does not comply with the requirements,
then a suitable further treatment shall be agreed between
the customer and the supplier-(see subclause 3.5).

5.6 The samples for the tensile test (see table 3) should,
where passible, be those used for the hardness test, with
the lowest and/or highest hardness values. {The tensile
test, being destructive, requires fewer samples than the
non-destructive hardness test).
The proof load test is regarded
Examples:

- ¥ inspection ef th f Mexagon grade A
ts af a supplier. own for his steady
uality; i0 LQg{AQL of 6,2 is applicable:
L:1 fize: 80;
acceptance rdg: 2.
2.1 f

of the driving media of hexagon
screws of an unknown supplier:

uctive test.

the ratjo L@4o/AQL is to be t0 3,1:
%j‘,’: 1,0; sample size: 500
tance number A : 18
& JInspection of mechanij
tnote 2 of
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Table 2. Examples of sampling plans 1)

Sample sizes in brackets are Tor information only.

Acosptance AQL value Ratio Supplier’s
‘number 1) 065 | 10 | 15 | 28 40 LQgp risk
4o Sample size 2) AQL %
0 20 (13) 8 | (3) 16,5 12
1 80 50 32 20 13 7.5 9
2 125 80 50 32 20 6,2 5
3 200 125 80 50 32 5,2 4
5 315 200 125 80 50 4.4 2
7 500 315 200 125 80 3.7 2 ]
10 500 315 200 125 3.1 2
14 500 315 200 2,6 Y 2
21 500 315 2,2 1
') All the figures in this table have boen taken from SO 2850 (= DIN 40 b o -
2) Samples with an acceptance number 4. = 0 shall only be used for the ion of mechani rties. . .
3) If the lot size is smaller than the sample size, 100% inspection sha out. (*.
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Table 3. Mechanical properties

Carbon steel and alloy steel Stainless cteal
id Slotted  |Self-tapping Screws
Characteristic 1), 6) Socket
(see 1ISO 898 2), screws, head screws, |  screws,
ISO 3506 and bolts, Nuts Ccross thread up to and ; Nuts
"1S0 6157 SCrews recessed forming | including | over M5
and studs head screws |  screws M5
AQL value
Tensile strength 15 - 1.5 - 1,5 15 -
Hardness 4) 0.65 - - = - 3) 0,65 3)
Stress at 2%
permanent strain
Elongation at break 3)
Stress under
proof load 3)
Stress under
wedge loading
Surface discontinuities 4)

Decarburization

{for property
classes > 8.8)

Screwing test

Torque test

Widening test

.
1} Other properties (char:
prevailing torque ty

Standards referred to

ISO 898/ Mechanical properties of fasteners. Part 1: Bolts, screws and studs *)

ISO 898/2 Mechanical properties of fasteners, Part 2: Nuts with specified proof load values

The other standards of tha ISO 808 sariss are also applicabls.

IS0 2858 Yampling procedure and tables for inspection by attributes *)

ISO 3506 Corrosion-resistant stainless steel fasteners; specifications -
ISO 3534 Statistics; vocabulary and symbals *) d
150 4759/1 Tolerances of fasteners. Part 1: Bolts, screws and nuts with thread diameters > 1,6 and =150 mm

and product grades A, BandC

1S0/DIS 6157/1 Fasteners: surface discontinuities. Part 1: M 5 to M 39 bolts, screws and studs
ISO/DIS6157/2 Fastaners: surface discontinuities. Part 2: M 5 to M 39 nuts

*) Obtainable from: Amfanmqnnmnmmfmung im DIN, Burggrafenstrafie 6, D-1000 Berlin 30,
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Standards referred to in the national addenda

DIN 267 Part 4 Fasteners; technical delivery conditions; property classes for nuts {previous classes)

DIN 267 Part 11 Fasteners; technical delivery conditions, with addenda to IS0 3506; corrosion-resistant stainless
steel components '

DIN 267 Part 12 Bolts, screws, nuts and similar threaded and formed parts; technical delivery conditions; self-tapping

DIN 267 Part 15 Fasteners; technical delivery conditions; prevailing torque type nuts

DIN 267 Part 18 Fasteners; technical dalivery conditions: non-farrous metal components

DIN 267 Part 19 Fasteners; technical delivery conditions; surface discontinuities on bolts

DIN 267 Part 20 Fasteners; technical delivery conditions; surface discantinuities on nuts

DIN 267 Part 21 Fasteners: technical delivery conditions; widening test on nuts

DIN 267 Part 23 Fasteners: technical delivery conditions: property classes for nuts with fina th classes)

DIN 267 Part 24 Fasteners: technical delivery conditions; property classes for nuts {hardness classes)

DIN 267 Part 25 (at present at the stage of draft) Fasteners; technical deli conditions; onal tgst for M 1
to M 10 screws _ :

DIN 40080 Sampling procedures and sampling plans for inspe E’

ISO 898 Part 1 Mechanical praperties of fasteners; bolts screws

u . ..
ibute
@
150 898 Part 2 Mechanical properties of fasteners: nuts wit f load val
ISO 898 Part 5 Mechanical properties of fasteners; set scrows

ar th < fasfners not under tansile stresses
ISO 4759 Part 1 Tolerances for fasteners. Part 1: Bo WS andmuts with th iameters > 1,6 and <150 mm
and product grades A, B and C @' Q)
Pravious editions (%1
DIN 266: 03.31x; DIN 589: 07.31, 01.34: D T03.36DIN 267 1 and Part 2; 04.37: 20%; 06.40,
01.43,01.54, 12.60; DIN 267 Part 5: 04.68, 01.
Amendments ‘\) *
The following amendments hay made in I h thelJz
The content of the standard has ?n igned m d 180
nu%)wa: hﬂ%ﬁ draftspalthica of International Standard 1SO 3269
had not yat i fhere was an urgent domestic requirement

1968 edition, the delay involvelin the publication of the ISO Standard was
' ~there was a closer conformity between its final
ravision of DIN 267 Part 5 is of editorial nature,

Explanatory notes, )

Explanatory notes
Standard DIN 267 Part in

which had found international acce
for a revised edition of DIN 2
considered too long. When
specifications and those
and the standard is now a

This edition incor _ 69 without any substan ndments. For better comprehension of DIN 267 Part 5,
the Explanato January 1984 editio n ined without amendments,
with IS0 3260 —

= Inthe " clause, the definiti rded as to conform to ISO 3534 and 1SO 3269, while being
abridged and simplified to fit the scope of 267 Part 5.

~ Table 1 giving the AQL values for dimensional characteristics was changed as compared to the ISO Standard; The
AQL values given in the previous edition of DIN 267 Part 5 have been retained. Product grades and/or proparty
classes were not differentiated by the AQL values but by the tolerances allocated to the product grades or by the
values that were specified for the mechanical praperties allocated to the property classes. Table 1 of IS0 3262 has,
in essence, the following content. '

b} Amendments in comparison with the April 1968 edition of DIN 267 Part &

The general requirements and the inspection procedure as specified in the revised edition correspond to the previous

edition of the standard,

Although the general requirements were restructured and slightly reworded in the international discussions, their mate-

rial content was not changed. The definitions of all concepts retained have been adopted in an abbreviated form undar

clause 4.

The following were changed in comparison with the April 1068 edition,

- The double check for lindividual) defects and for defectiye pieces has been omitted: only the individual charac-

teristics with the AQL values unchanged are now to be inspected. The inspection procedure has been explained by
examplas given in notes.
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Table 1. Dimensions

Product group
Socket Nuts Nuts Slotted | Self-tapping
Characteristics 1) EWA Grade C assigned to | assigned to | head screws, | SCrews,
e WJSE bolts and property property |. cross thread
"I" screws 2) classes classes recessed forming
bolts and =283 <83 head screws screws
screws, studs .
AQL4)

Major characteristics

Width across flats . . 1.0 1.5 1.0 1.5
‘Width across corners 10 15 16
widﬂ'l of slot or socket 1,0 - 1,5
Depth of slot or socket 1,0 = i 15
Depth of recess - N’ = 16
Radius (transition) -
under screw head

Thread GO thraed gauge ;‘5 ' 156
WmitS ot GO thread gauge 25 .
Major thread diameter 25
Minor characteristics

All other l:hﬂ'm 2 4.0

1) Chﬁmerisw be ipdivid essed.

2) The product grades refer 10" uracy of the p and ize of the tolerances. Product grade A has the

closest tolerances a rade C the widest (se 4759/¥).
3) For property forplts)see 1SO 898/2, v
4) For hot for s} an AQL value of 2,5. ts shall be submitted for inspection separately,

stics remaining unchanged.

important amendments midd.are the examples of sampling plans given in table 2. These do not assign the
samples to the lot sizes, but they give the ratio LQ19/AQL and the supplier’s risk. By multiplying the ratio LQqqg/
AQL by the different AQL values, the risk of importance for the user (L@1p) associated with the different sample
sizes can be found. It is up to the user which sampling plan (involving different sample sizes and corresponding
testing costs) he uses for the acceptance inspection. The sample size which is most suitable can be selected in
accordance with the different requirements. If there je no agreement differing from the standard, then the su pplier’s

risk is limited to 5% for dimensions and to 12% for mechanical properties, for referee cases concerning the accept-
ance or rejection of a lot.

— The April 1968 edition did not include any data on the mechanical properties to be tested. They are now listed in
full in table 3, together with AQL values that were not to be found in table 5 of the previous edition. The dimen-
sions and mechanical properties are therefore to be tested taking into account the specified customer's and supplier's

risk. The slightly larger sample sizes can be justified both for technical and economical reasons by the more accurate
results which can be achieved in this way.

= The reasons for these amendments are given in a detailed article on the draft DIN Standard, issued in June 1982,
10 be found in DIN-Mitteilungen 61, 1982, No. 7, Pp- 409—413, entitled: “Progress through standardization:
International standard for acceptance inspection of fasteners” by C. O. Bauer.

- Nr the screw head added as a further major characteristic, the number and type of minor
cha ri
The most
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c) Instructions for users

Defective parts cannot be prevented from occurring in mass production. In particular, larger lots may therefore
occasionally contain some defective parts. Technical spacifications do not generally demand that these parts be sortad
out, a procedure which is any case difficult and uneconomic,

Each defective part, the defect in which may adversely affect its intended use 10 a more than negligible extent may
give rise to complaint. :

If the customer tests each unit and therefora the total delivery, he will sort out the defective parts and can make

a complaint if necessary. In these cases, the procedures and AQL values specified in DIN 267 Part 5 cannot be used.
Larger lots are usually inspected by the customer by random sampling only. The results of random inspection permit
a conclusion as to the actual number of defective parts present in a lot, the degree of probability of the correctness
of such conclusion depending on the sample size.

It is the purpose of this standard to specify objective criteria for deciding in what circumstances a plaint may be
raised about a whole lot, without knowing the precis= cropuition of defects in the lot. This is in to protect the
supplier against complaints about those inspection lots in which the proportion of defects is small (8aller than the

AQL value}, but where it has been incorrectly indicated as too large by unsuitable sampling inspectior¥(e.g. as a
“result of too small sample sizes). *

The standard therefore specifies quality limits (AQL values) and gi ng Blans, where e sipplier’s risk of 5 %
for dimensions and 12 % for mechanical properties of lots with a dﬂ%qml.t the AQL value is not
exceeded, _

This specification protects the supplier, on the one hand, b @ d it lea e customer the necessary
freedom to choose the sampling plan that is required for techri¢alT -

The customer can therefore match the scope of insp
of previous lots from the same supplier (case histo
sampling plan is to the AQL value, the greater
appreciably exceeds the AQL value, but the g
customer to select that scope of inspectiop
There is following relationship between sa
Each sampling plan is described by i
in.a sampling inspection as a fu
ating characteristic indicatin n have been selected
for this standard to determjifias ; s . eristic is required to bhe
equal to or greater than ivem AL alfe, TF i paint « prati ristic (L&) value) is to be
selected by the atflis of ; - Jvaltle Conce

inspection lots on theard i - il il e )
Mol s % ' ipa o sergliphsy3 IrOWg, The LQ1 value s to be calculated
[ i a

of accaptance
points on the oper-

from this table b [
Sampling inspection is used to

whole lot. That does not affect complaints
about individual defective

a whaola was acceptad.

During the discussio i at'%t was generally uneconomical for the customer

to make complain i i an 5% of the lot, and defective mechanical pro-
perties amounting to lier's risk specified in this standard shall therefore
only be con pling plans. The quality of fastaners manufactured is usually

better tha

95 y
%o
g
4]
a
[
(=]
=
E
-
i 10
1 3 % 6
Proportion defective

Figure 1. Operating characteristics for sampling plans |
in this graph, sampling plans B0/2 and 500/10 are permitted for AQL = 1,0, wheraas 80/1 is not.



n2-

1-2B: 2:32PM;

DIN 267 Part5 Page 9

Re clause 3

The manufacturer tests his products at his own discretion, using the means and processes which seem appropriate to him,
according to his knowledge of the relationship batweer mienufacturing processes, materials, types of screws and nuts and

the frequency of defects. He is not obliged te u.~ he processes and tests described in this standa rd either in manufacture
of in final inspection, if he can praduce the same result using different means and processes,

The customer may use any test which appears suitable to him. However, a more severe test (lower AQL values or lower
probability of acceptance) may only be used as-the basis for a decision on complaints about an inspection lot, if such a
deviation from this standard was expressly agreed at the time of ardering.

Some deviations from tolerances or limits specified have no adverse effects either on the function ar on the use of the
fasteners, and no complaints should be made about these, in accordancs with subclause 3.4. For example, the 150 thread
tolerances provide for an amount of play, to aliow galvanic coatings to be applied without adverse effect on the fune-
tioning of the treads. If the upper limit of the effective bolt thread diameter is excoeded elightly, and it is known that

this thraed will not be coated, this deviation can have no adverse effects on the function or the use of the screws and no
complaint may be made. For further details, see “Inspection sampling and complaint clausesd thnical delivery can-
ditions” by G. Henzold in DIN-Mitteilurgen 57, 1978, No. 12, pp. 697—701. -

The different measurement and inspection procedures shall not qualify a part as defecti
the use of gauges or measuring instruments, if the actual values still b
with inspection and measurement procedures specify how this pei
individual items of test equipment. For referee purposes,
measuring equipment is to be included in the assessment

ividual methods and for
inspection procedures and
f ins measurement.

Re clause 5 °

The classification into major and minor charactesissics was e in ace ce With the major functions of screws and
nuts. Other classifications may be agreed at th%ﬂarin ibly i

costs,
Properties for which no limits are specifjed da 67 series or in other
Paris 1 and 2, or in the dimensional 5, may be | in individual cases. In

permissible limiting vaiues and/or Ii
of !
f'the o ies to
m the Yimits de
nercenardin
R0 Earri

panufactur an appropriate period gives a statistically
there re recomimended that the results of non-

T defects are found, then,

depending on the tu individual cases an agreement

may have to be

destructive and 8
quality level of the i

The distinction i ing i based on whether it is possible to use the specimens
after the test. ces are ground off, which does not usually adversely affect
the usefulness o |  regarded as being non-destructive,

- -



