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INTERNATIONAL STANDARD

ISO

4519-1980 (E)

Electrodeposited metallic coatings and related finishes —
Sampling procedures for inspection by attributes

1 Scope and field of application

This Internftional Standard establishes sampling plans and
procedures| for inspection by attributes of electrodeposited
metallic cogtings. It may be applied to related finishes by
agreement petween the supplier and the purchaser. It is based
on I1SO 2859 (see also Addendum 1 to 1SO 2859).

The sampling plans in this International Standard are
applicable, |but not limited, to the inspection of end items,
component$, materials in process and finished products in
storage. THe plans are intended primarily to be used for a
continuing keries of lots, but they may also be used for the
inspection ¢f isolated lots. However, the assurance given for
isolated lotg§ is lower than that given for a continuing series of
lots.

This Interngtional Standard is not applicable to the sampling
and testing| of mechanical fasteners having electrodeposited
metallic cogtings or related finishes, in all the circumstancesifor

which progedures for these components are specified in

1SO 3269.

The samplihg plans given in this International Standard are
based on APLs" of 1,5 and 4,0 %. Other AQLs'may be used if
specified in|the product specification, in-which case reference
should be made to ISO 2859 and its Addendum 1.

It is also possible to formulaté\ sampling plans based on
inspection By variables.

2 Refenences

1SO 2859, §ampling procedures and tables for inspection by at-

3 Definitions

NOTE — Some of these definitions are not idenf

ical with those in

ISO 3534 but have been modified to'make them eTier to understand

by non-statisticians and to make thém more readily
troplated thems.

applicable to elec-

3.1 inspection : The-process of measuring, examining,

testing, or otherwise,comparing the unit of g
with the requiretnents.

3.2 attribute : A characteristic or pro
appraised,in terms of whether it does or do
example go or no-go) with respect to a given

3.3 inspection by attribute(s) : Inspectio
the unit of product is simply classified as

defective, or the number of defects in the u
counted, with respect to one or more given r

3.4 unit of product : The object inspected
mine its classification as defective or non-defeq
the number of defects. It may be a single articl
length, an area, an operation, a volume, a ¢
end item or the end product itself. The unit of
may not be the same as the unit of purchase,
tion, or shipment.

3.5 acceptance number : The maximum n
or defective units in the sample that will pern
the inspection lot.

3.6 rejection number : The minimum num|
defective units in the sample that will cause r¢

roduct (see 3.4)

perty which is
es not exist (for
requirement.

whereby either
fective or non-
hit of product is
equirements.

either to deter-
itive, or to count
e, a pair, aset, a
bmponent of an
product may or
supply, produc-

Lmber of defects
it acceptance of

ber of defects or
jection of the in-

tributes.

ISO 2859/Add. 1, General information on sampling inspection,
and guide to the use of the 1SO 2859 tables.

ISO 3269, Fasteners — Acceptance inspection.2)

ISO 3534, Statistics — Vocabulary and symbols.

1) AQL = Acceptable Quality Level.
2) At present at the stage of draft.

$1 lat
SPeCHOR10t

3.7 inspection lot : A collection of coated

articles that.are

of the same kind, that have been produced to the same
specifications, that have been coated by a single supplier at one
time, or at approximately the same time, under essentially iden-
tical conditions and that are submitted for acceptance or rejec-
tion as a group.
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3.8 Classification of defects and defectives

3.8.1 method of classifying defects : The enumeration of
possible defects of the unit of product classified according to
their seriousness. A defect is any non-conformance of the unit
of product to the specified requirements.

Defects are normally grouped into one or more of the following
classes; however, defects may be grouped into other classes or
into sub-classes within these classes.

defective units of product divided by the total number of units
of product inspected, i.e.

. number of units inspected
Percent defective = p x 100
number of defectives

4 Product submission

41 Lot

3.8.1.1 critica
perience indicatg

defect : A defect that judgement and ex-
is likely to result in hazardous or unsafe con-

ditions for the innividual using, maintaining, or depending upon

the unit of pro

uct which has an electrodeposited metallic

coating or relatef finish. It may also be a defect in the coating

that judgement 3
formance of the

nd experience indicate is likely to prevent per-
primary function of a major end item.

3.8.1.2 major defect : A defect, other than critical, that is
likely to result infailure of the finish, or to reduce materially the
usability of the ynit of product for its intended purpose.

3.8.1.3 minor defect : A defect that is not likely to reduce
materially the udability of the unit of product for its intended
purpose, or is a|departure from established standards having
little or no bearing on the effective use or operation of the item
which has an elgctrodeposited coating or related finish.

NOTE — Inspectign for detection of critical defects may require non-
destructive examingtion of every unit of product in the lot. In this Inter-
national Standard] all defects not conforming to the specified re-
quirements in the| product item specifications for electrodeposited
coatings and related finishes are considered to be major. If specified'by
the purchaser, themaximum number of defects per hundred items, or
the maximum perdent defective laid down in this International Stan-
dard can be increaged for the purpose of sampling inspe¢tion of minor
defects.

3.8.2 method pf classifying defectives : A defective is a
unit of product which contains one 6r-more defects.

Defectives are ugually classified‘as-follows :

3.8.2.1 critical|defective.:” A defective which contains one
or more critical defects,\and which may contain major or minor
defects.

ArR-irspeetion—tot-shall-be-a—eollection—of-items—from which a
sample shall be randomly drawn and inspected ‘t¢ determine
conformance with the acceptance criteria. It-may differ from a
collection of units of product designated as\a-ot fgr other pur-
poses, such as production, shipment, and ‘storage

4.2 Formation of lots

The product shall be assembled into identifiable lots, sub-lots,
or in such manner as may be prescribed (see 6.3). Each lot
shall, as far as pragticable, consist of units of |product or
separate specimens of\the same basic material composition, of
a single type, grade’or class of the coating or finigh, and ap-
proximately thé.same size and shape, processed uhder essen-
tially the samie’conditions, and at essentially the same time (see
7.2.2).

4.3% Lot size

The lot size is the number of units of product in aflot.

4.4 Presentation of lots

Unless specified by the purchaser in the contract of order, the
formation of lots, the lot size and the manner in whigh the lot is
to be presented and identified shall be designated py the sup-
plier.

5 Acceptance and rejection
5.1 Responsibility for tests

Unless otherwise specified in the contract or purchase order,
the supplier shall be responsible for performing all the required

tests for compliance with the specified insgection re-
quirements, and the supplier may use his own of any other

3.8.2.2 major defective : A defective which contains one or
more major defects, and which may contain minor defects but
no critical defects.

3.8.2.3 minor defective : A defective which contains one or
more minor defects, but no critical or major defects.

3.9 expression of non-conformance : The extent of non-
conformance of a product expressed either in terms of percent
defective, or in terms of defects per hundred items.

3.10 percent defective : One hundred times the number of

laboratory facilities suitable Tor performance of the inspection
requirements. The purchaser shall have the right to perform
any of the inspections detailed in the material document, when
such action is deemed necessary to ensure that the elec-
trodeposited metallic coating or the related finish conforms to
the prescribed requirements. Reports of the test results shall be
available for examination by the purchaser for 1 year from the
date of acceptance of the material by him. Copies of the test
reports and test details shall be furnished when required by the
contract or purchase order.

5.2 Acceptability of lots

Acceptability of a lot shall be determined by the use of a sampl-
ing plan.


https://standardsiso.com/api/?name=eada6221f17abc5f7ba2926b8a9f83bb

5.3 Defective items

The purchaser shall have the right to reject any unit of product
found defective during inspection, whether that unit of product
forms part of a sample or not, and whether the lot as a whole is
accepted or rejected. With the approval of, and in the manner
specified by the purchaser, rejected items may be repaired or
corrected and resubmitted for inspection.

The supplier may be required at the discretion of the responsi-
ble authority to inspect every unit of the lot for critical defects.
The right is reserved to inspect every unit submitted by the sup-

ISO 4519-1980 (E)

6.4 Time of sampling

Samples may be drawn after all the units comprising the lot
have been assembled, or during assembly of the lot.

7 Sampling plans

7.1 Sampling plan

plier for critical defects and to reject the lot immediately when a
critical def¢ct is found. The right is reserved also to sample, for
critical defécts, every lot submitted by the supplier and to reject
any lot if a|sample drawn therefrom is found to contain one or
more critichl defects.

5.4 Resubmitted lots

Lots found unacceptable may be resubmitted for reinspection
only after @ll items are re-examined or retested and all defec-
tives are removed or the defects corrected. The purchaser shall
state whether reinspection shall include all types or classes of
defect, or|only the particular type or class of defect which
caused initial rejection.

6 Selegtion of samples (sampling)

6.1 Sanpple

A samplerlall consist of one or more units of product'selected
at random|from a lot submitted for inspection without taking
into accoupt their quality. The number of units of product in
the samplg is the sample size. Defective units shall be neither
deliberately included, nor excluded, from the random sample.
When selegting the samples, the supplier-shall identify all units
which are pbserved to be defective,.in order to dispose of or
rework them after completion of\inspection.

6.2 Representative Sampling

When appfopriate, the number of units in the sample shall be
selected in| propartion to the size of sub-lots, or parts of lots,
identified Hy some rational criterion. If representative sampling
is used, the units from each part of the lot shall be selected at

A samptimgptamshat-mdicate-themaomberof units of product
from each lot which are to be inspected (sampglle size or series of
sample sizes) and the criteria for determining the acceptability
of the lot (acceptance and rejection numbers). Unless other-
wise directed by the purchaser, ‘the samplilg plans shall be
considered as normal inspectign, procedures and shall be used
from the start of inspection.

7.2 Types of sampling plan

Three sampling{ plans for normal inspectipon are given in
tables 1, 2.and/3.

7.2.1 “Sampling for visual and dimensional examinations
and-for all non-destructive tests

Sampling for visual examination, dimensiona] tolerance exam-
ination, non-destructive thickness test, anfd all other non-

destructive procedures, shall be conducted in
table 1, unless the units of product were pr
electroplating, in which case, table 2 shall

prepared specimens shall not be used in li

accordance with
pduced by barrel
be used as the

u of production

sampling plan. Unless a need can be demonzated, separately

items for non-destructive examinations and

7.2.2 Sampling for all destructive tests

Sampling for each destructive test, such as hyf
ment, adhesion, corrosion resistance, solder
be conducted for each test in accordance wj|
electroplated or coated articles are of such fo
value, as to prohibit the use thereof, or are

sts.

idrogen embrittle-
hbility, etc., shall
th table 3. If the
m, shape, size or
not readily adap-

table to the test specified in the contract, purg

hase order or ap-

plicable standard, or if destructive tests of sméll lot sizes are re-
quired, sampling for tests shall be permitted :{y use of separate
i i icles they repre-

random. See the annex for methods of drawing samples.

6.3 Lot size

The supplier and purchaser shall agree on a figure which is
mutually convenient and which takes into account the nature
of the production process. From the point of view of inspection
costs there is an advantage in large lots since the sample is a
smaller proportion of the lot and discrimination improves.
However, large lots should not be formed where to do so would
hold up the flow of production and smaller lots could have been
sampled separately to maintain the flow. Also, small lots should
not be combined if there is doubt that they are of similar
quality. Lots should consist of units of product produced under
essentially the same conditions.

sent, as detailed in the purchase document or in 4.2. Unless a
need can be demonstrated, separately prepared specimens
shall not be used in lieu of the production items for thickness
measurements.

7.2.3 Alternative sampling plans

If specified in the contract or purchase order, alternative sampl-
ing plans may be substituted for those of tables 1, 2 and 3.
There are a vast number of different types of sampling plan
other than those detailed herein, and, in many instances, any
number of alternative sampling schemes may be used for a
specific situation involving electrodeposited metallic coatings
and related finishes. The selection of a particular type of alter-


https://standardsiso.com/api/?name=eada6221f17abc5f7ba2926b8a9f83bb

1ISO 4519-1980 (E)

native sampling plan is not an easy task, because selection
should actually be based upon the following factors :

a) properties of the sampling plan;

b) ease of administering the sampling plan;
c) protection afforded;

d) amount of inspection required;

e) cost of inspection

7.2.5 Isolated lots

The sampling plans in tables 1 to 5 are designed for continuing
series of lots produced over a period and the safeguard is pro-
vided by the switching procedure. If the tables are used to in-
spect an isolated lot, there is an acceptance risk (or purchaser’s
risk) that a lot with lower quality may be accepted. If a value is
chosen for the acceptance risk, there is a corresponding
limiting quality (L.Q.) associated with a given AQL.

Table 6 gives the L.Q. for the two AQLs used in this Interna-
tio 9 i e L.Q. value

In addition to the necessity for appropriately considering the
above factors, it should also be recognized that a plan adopted
for one type of [product may not be the best for another. Fur-

thermore, the p
role in the seled

NOTE — General
given in 1ISO 2859

st history of the supplier can play an important
tion of an alternative sampling plan.

nformation on procedures for alternative sampling is
and its Addendum 1.

7.2.4 Switching procedures

At the start of
shall be in acco
as appropriate.
shall, after prop

nspection, the acceptance or rejection of lots
rdance with the plans given in tables 1, 2 or 3,
Lots found to be unacceptable and rejected
er remedial treatment in accordance with 5.4,

lots. If in the co

rse of sampling a continuing series of lots, two

be resampled Id inspected as though they were continuing

out of five con:
be switched as

cutive lots have been rejected, sampling shall
follows :

1) where t]ble 1 was in use, to table 4;

2) where t

3) where t4
ceptance nu

Inspection is ng
quence of swit
inspection (tabl
when five cons

ble 2 was in use, to table 5;

ble 3 was in use, to a sample size\of 20 and ac-
mber 1, rejection number 2.

w termed tightened inspection. If, as a conse-
hing, tightened inspection is in force, normal
bs 1 and 2, table 8 as"shown) may be resumed

tightened inspe

bcutive lots have-passed tightened inspection.

tion through' a failure to meet the requirement

However, in tT event that\ten consecutive lots remain on

for restoring nol
of this Internati
action to impro

mal inspection, inspection under the provisions
bnal‘Standard should be discontinued pending
be-the quality of production.

is always greater than the AQL and for small samples it is con-
siderably greater. If a lower L.Q. is required.fon an isolated lot
than is given for the 10 % acceptance risk by thg sample size

rejection numbers are given for the sample size in
ignoring the lot size in those tables.

8 Determination of acceptability

8.1 Percent defective inspection

To determine acceptability of a lot under percent [defective in-
spection, the application sampling plan shall be used, in accor-
dance with 8.2 as a single sampling plan.

8.2 Single sampling plan

The number of sample units inspected shall be pqual to the
sample size given in the plan. If the number of defdctives found
in the sample is equal to or less than the acceptapce number,
the lot shall be considered acceptable. If the number of defec-
tives is equal to or greater than the rejection number, the lot
shall be rejected.

8.3 Single isolated lots

The sample size, acceptance and rejection numbers given in
tables 1 to 5 do not give the same assurance of an isolated lot
reaching the required quality as is given for the ipspection of
continuing lots (see table 6).
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Table 1 — Sampling of items for non-destructive tests produced by methods
other than barrel electroplating?

Number of product

Number of product

Maximum number
of defective products

Minimum numbér
of defective products

't:_n;: ;?Zle‘:t I(‘:anr:pfl:rsitze:; for lot to be accepted | for lot to be rejected
(Acceptance No.) (Rejection No.)

91 to 2802) 32 1 2
281 to 500 50 2 3
501 to 1 200 80 3 4
1201 to 3 200 125 5 6
3201 to 10 000 200 7 8
10 001 and over 315 10 11

1) Based upon ISO 2859, level |1, AQL 1,5 %, single sampling, normal inspection.

2) This abridged specification should not be used with lot sizes below 91. Other plans suitable
for smaller lots are given in ISO 2859.

Table 2 — Sampling of barrel electroplated items for non-destructive tests?

Number of product

Number of product

Maximum number
of defective products

Minimum number
of defective products

tepnq i'.‘ lot items to be .tested for lot to be accepted | for lot to be rejected
Haysize] (Sample size) (Acceptance No.) (Rejection No.)
151 to 5002 13 1 2
501 to 1 200 20 2 3
1201 to 10 000 32 3 4
10 001 and over 50 5 6

1) Based upon I1SO 2859, level S-4, AQL 4 %, single sampling, normal inspection.

2) Not suitable for lot sizes under 151.
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Table 3 — Sampling for destructive tests (adhesion, hydrogen
H 2 H 11

+
embrittlement—eorrosion-resistance—ete:

U

Number of product items in lot2)

151 and over

(Acceptance No.)

(Lot size)

Number of product items for test g3)
(Sample size)

Maximum number of defective products for lot to be accepted 0

Minimum number of defective products for lot to be rejected
(Rejection No.)

1) Based upon ISO 2859, level S-2, AQL 1,5 %, single sampling, normal inspection.

2) Should not be used for lots under 151 items.

3) Sample size is kept as small as consistent with AQL'of 1,5 % in view of destructive
tests, but this does entail a probability of 10 % (purchaser’s risk) of accepting a lot
having 25 % defectives.

Table 4 — Sampling of items for non-destructive tests, produced by methods
other than barrel electroplating, for tightened inspection of continuing lots
(see 7.2.4)1

Number of product

Number of product

Maximum number
of defective products

Minimum number
of defective products

'ii";: ;?z:;t xte(r;:;t:)ll;es:zeged for lot to be accepted | for lot to be rejected
(Acceptance No.) (Rejection No.)
91 to 5002) 50 1 2
501 to 1 200 80 2 3
1201 to 3 200 125 3 4
3201 to 10 000 200 5 6
10 001 and over 315 8 9

1) Based upon 1SO 2859, level 11, AQL 1,5 %, single'sampling, tightened inspection.

2) Not suitable for lot sizes under 91.
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Tabie 5 — Sampling of barrel electroplated items for non-destructive tests, for

tightened inspection of continuing lots (see 7.2.4)"

Number of items

Number of product

Maximum number

£tk

in lot
(Lot size)

items to be tested
(Sample size)

\*1]
for lot to be accepted
(Acceptance No.)

ive-products—Tofdefective products

Minimum number

1ISO 4519-1980 (E)

for lot to be rejected
(Rejection No.)

151 to 1 2002)
1201 to 10 000
10 001 and over

20
32
50

2
3

2
3
4

1) Based upon ISO 2859, level S-4, AQL 4 %, single sampling, tightened inspection.

2)

Not suitable for lot sizes under 151.

Table 6 — Limiting quality for testing isolated lots or
batches

Tables 1 to 5 are based upon:testing a series of lots from
continuing production. With/a single lot, there is a finite
probability (the “purchaser’s risk’’) that a lot whose quality
(the “limiting quality*)\is lower than the chosen AQL may
be accepted. This table gives the limiting quality at 10 %
purchaser’s risk-for-the two AQLs used and for the sample
sizes used in tables 1 to 5.

NOTE — The*meaning of this table is that if a batch is presented
with thé L)Q. value, there will be a 10 % chance of accepting it.1)

Limiting quality with 10 % acceptance risk for
Sample size AQL specified
AQL1,5% AQL 4 %

82) 25 % ~35%
13 - 27 %
30 - 25 %
32 12% 20 %
50 10 % 18 %
80 8% 14 %
125 7% 12%
200 6 % 10 %
315 5% 9%

1)

Based upon OC curves of ISO 2859; see also Addendum 1 to

ISO 2859 for a discussion of significance of limiting quality.

2) A sample size of 8 is used only with destructive tests.
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