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INTERNATIONAL STANDARD

ISO 610:1990(E)

1 Scope

This Interhational Standard specifies the require-
ments for|a range of high-grade special purpose
calibrated| high-tensile, electrically welded, steel
chains (r¢und link) for use with machines and
equipmen{ in mining, such as the following:

a) conveyors, flexible and rigid, of the chain type,
chain belt conveyors, gate end and stage load-
ers;

b) coal plpughs, coal cutters and power loaders;
c) bucket|elevators;

d) other dimilar machines used in mines.

This Interfjational Standard covers a size range from
14 mm to |30 mm. Three grades of quality (B, C and
D) are specified with regard to-the mechanical
propertieq of chain. The values_ given for grade D in
tables 3, 4, 7 and 8 are, however/ provisional.

Chains cqvered by this Intérnational Standard are
not desighed for liftinghappliances, such as cranes
and slingy.

ative-references

through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 643:1983, Steels — Micrographic determination
of the ferritic or austenitic grain size.

ISO 7500-1:1986, Metallic materials — Verification of

static uniaxial testing machines — |Part 1. Tensile
testing machines.

3 Definitions

For the putposes of this Internationgl Standard, the
following definitions apply.

3.4 “size of chain: The nominal digmeter d of the
steel wire or bar from which the chaln is made.

3.2 breaking force: The maximum|force which a
sample of finished chain withstands during the
course of a tensile test to destruction.

3.3 test force: The specified force tp which a sam-
ple of the finished chain has to be sybjected without
exceeding the stated elongation.

3.4 proof force: The specified forcq to which, after
processing (see 3.6), the whole of the chain has to
be subjected without significant pgrmanent defor-
mation or damage.

This force may be re-applied to the whole of the new
chain or to any part thereof by the purchaser or by
his inspector at their discretion.

; : extension ex-
pressed as a percentage of the gauge length.

3.6 processing: Any treatment of the chain subse-
quent to welding, for example heat treatment, cali-
bration or surface treatment.

3.7 calibration: The application of force to the
whole of the chain during the production process to
control the link dimensions.

3.8 elastic limit: The maximum force which can be
applied to the chain without producing permanent
deformation.
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3.9 setting force: The force applied to hold the
sample under tension while the gauge length is
marked and/or the extensometer is fitted.

{
NOTE 1 Other technical terms are illustrated in the P g
force-extension diagram given in annex A . 5 ©
C (\ )_C D _C )\)
Q t
3.10 inspector: The representative of the pur- I X 7T
chaser.
Figure 1 — Dimensions of chains
e
4 Dimensions of chains L’l |
. : : . | !
The dimensions|of chains shall be as shown in fig- S ! k \
ure 1 and figure 2 and table 1.
) 1
i / ©
T
D
il [
Figure 2 — Chain link dimensions
Table 1 — Chain.Jink dimensions and mass
Dimensions in| millimetres
1 2 3 4 5 6 7 8 9 10 1 12
Diameter of M
material in the pitch Width Length weld ass.t
finished link per uni
length
Nominal Toler- . Toler- . . . Toler- Allowable| .
diameter ance Nominal ans€ Inside Outside Nominal ance offset Diameter | Length =
d p a min. b max. L ¢ max. dy max. e kg/m
14 + 0,4 50 +05 17 48 78 i 105 0,4 15 10 4
+ 06
18 + 0,5 64 4+ 0,6 21 60 100 _ 16 0,5 19,5 13 6,6
+ 0,9
22 +07 86 +09 26 74 130 P 0,7 23,5 15,5 9,5
+ 09
24 +0,8 86 +09 28 79 134 95 0,7 26 17 11,6
+ 0,9
24 +08 87,5 +0,9 28 79 135,5 25 0,7 26 17 1,5
+ 0,9
26 +0,8 92 +0,9 30 86 144 95 0,8 28 18 13,7
+ 1
30 +0,9 108 +1 34 98 168 28 0,9 32,5 21 18
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4.1 Material diameter

411 Diameter of material in the link

The diameter d of the material in the link (except at
the weld) shall be as stated in column 1 of table 1,
subject to the tolerance shown in column 2.

The tolerance on the diameter of material in the link
shall be applied to the average of two diameters
measured at right angles in the same section.

ISO 610:1990(E)

4.5 Multiple pitch length

4.5.1 Nominal multiple pitch length

The nominal multiple pitch length / (see figure 1 and
annex B, annex C and annex D) is the nominal
pitch of the chain multiplied by the number of links
specified. The number of links per length (being an
odd number) shall be stated at the time of ordering.

41.2 Weld diameter

the actual|diameter of the steel adjacent to the weld,
nor shall it exceed the diameter stated in column 10
of table 1.

The diameIter of the weld d, shall be not less than

The weld bffset ¢ shall not exceed the actual diam-
eter of the wire by more than the value stated in
column 9 pf table 1, and shall not be below the sur-
face of thg wire.

41.3 Podition and extent of weld

The weld|or welds shall be positioned equidistant
about the|centre of one or both legs of the link. The
area affe¢ted dimensionally by welding shall not
exceed the value given in column 11 of table 1.

4.2 Pitch
The nomipal pitch p of the link shall be.as stated in

column 3 of table 1, and shall be subject to the tol-
erances shown in column 4 of thattable.

4.3 Width of link

4.31 Insjde width

The minithum jnside width a of the link shall be as
shown in lcoldmn 5 of table 1, except at the weld.

45.2 Tolerance on actual mulfiple_plitch length

The actual multiple pitch length-of the chain shall be
measured on the chain in the finishgd condition un-
der the setting force stated.in table 5 (See 6.5.3.)

The length so measured shall not vafy from the sum
of nominal inside Jengths (i.e. pitchles) of the indi-
vidual links by more than

+ -2 % 0150

- 100
where
P is the nominal pitch;
n is the specified number of links.

4.6 Matching of lengths

Where chain is required in short lgngths having a
specified number of links for use in double or triple
chain conveyors, it shall be ordered|and supplied in
“matched lengths”.

When measured under the setting|force stated in
table 5, the difference between anly two matched
lengths shall not be greater than:

a) 0,1 % of the multiple pitch length, for lengths up
to 2 m;

b) 0,15 % of the multiple pitch length, for lengths
greater than 2 m. nlg

4.3.2 Outside width

The maximum outside width b of the link shall be as
shown in column 6 of table 1, except at the weld.

4.4 Length of link

The nominal length /, of the link shall be as stated
in column 7 of table1 and shall be subject to the
tolerances stated in column 8 of that table. This is
the theoretical length of the link and may be greater
than the actual overall length due to flattening dur-
ing manufacture.

If the purchaser requires chain with tighter matching
tolerances, they shall be the subject of special
agreement between the purchaser and the manu-
facturer. An example of tighter matching tolerances
is given in ahnex C.

4.7 Mass

The approximate mass per metre of single chain
calculated on nominal dimensions is stated in col-
umn 12 of table 1.
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5 Material and manufacture

5.1 Quality of material

The chain shall be made from steel which, in its fin-
ished state as supplied to the chain manufacturer,
shall meet the following requirements:

a) The steel shall be fully killed and shall possess
reliable weldipg-prope+ties

a) the method of steel manufacture and the
steelmaker’s cast analysis;

b) an analysis of steel millings taken from, and
representative of, a link which formed part of a
length tested to destruction.

5.2 Heat treatment

Chain complying with this International Standard
shall be heat treated in the course of manufacture.
Heating to an appropriate temperature above the

b) The content of sulfur and phosphorus shall be as
shown in tablg 2.

Table 2 — Content of sulfur and phosphorus

Cast analysis Check analysis
Element Quality | Qualities | Quality | Qualities
B Cand D B Cand D
Sulfur, max. 0,040 %] 0,030 % | 0,045 %} 0,035 %
'r';:‘;fphm“s' 0,035 %| 0,030 % | 0,040 %| 0,035 %

¢) The steel shpll be of such composition as to
guarantee thg mechanical properties of the chain
after approprjiate heat treatment. For grades C
and D, an ajloy steel containing alloying ele-
ments (such|as nickel, chromium and molyb-
denum) shall|be used. Care shall be exercised(in
the choice of steel so that the achievement of
high ultimate|tensile stress in the materialidoes
not result in|the disproportionate loss, _of other
properties, particularly notch toughness.

d) The steel shIII be made in conformity with fine
grain practice to give an austenitic grain size of
5 or finer when testednin/ accordance with
ISO 643. This| could be agcomplished, for exam-
ple, by ensufing thak i} 'contains sufficient alu-
minium or ah equivatent element to allow the
manufacture |of Chain stabilized against strain
age embrittl¢gment during service; a minimum

critical point (Ac,) of the steel used shall_fbrm part
of such heat treatment.

5.3 Workmanship

Fins caused by welding shall’'be removed apd welds
shall be smoothly finished“Any links which ¢on visual
examination show detrimental fissures, ngtches or
similar faults shall be kejected unless the faults can
be rectified by means agreed between the pur-
chaser and mandfacturer.

5.4 Links inserted in the course of
manufacture

Any’links which have been inserted shall be proc-
essed and inspected so as to ensure that every link
in the chain is in a uniform condition.

5.5 Condition at delivery

Unless otherwise agreed between purchaser and
manufacturer, chains shall be supplied unpolished
and free from any coating. Different quality grades
may, however, be identified by markings gr by col-
ours (see 7.2.1).

Surface finishes such as the following [shall be
specified at the time of ordering:

— rust preventive coating;

— polished finish;

value of 0,020~% metatticatamimium s gquotedfor
guidance, and to safeguard weldability, a maxi-
mum of 0,055 %. For grade B chain, however,
this may be slightly relaxed, a grain size of 4
being acceptable.

Within the above limitations it shall be the respon-
sibility of the chain maker to select the steel so that
the finished chain, suitably heat treated, possesses
the specified mechanical properties.

The steel wire or bar used for the links shall be
cleanly finished and shall be free from harmful flaws
and surface defects. If requested by the purchaser,
the following information shall be supplied:

— coloured coating;

— rumbling without abrasives.

5.6 Method of marking

Where inspection marking (see 7.2.2) or identifica-
tion marking (see 7.2.1) is applied by means of
stamping the chain,

a) impressed marks shall be placed on the straight
sides of the links and shall in no case coincide
with the weld;
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b) the stamps shall have a concave surface and the
indentation shall be neither too sharp nor of ex-
cessive depth.

5.7 Inspection

The whole of the finished chain shall be given a
thorough visual examination by the manufacturer’s
competent personnel. Any fractured or defective
links shall be replaced {(see 5.4).

6 Test requirements

ISO 610:1990(E)

table 4 (for each size and grade of chain) apply to
tests carried out by the manufacturer and/or the in-
spector, in the course of final acceptance tests.

6.2 Proof loading

The manufacturer shall proof load all chain to at

least 90 % of the test force specified in table 4. If this
requirement is met during the calibration process,

6.1 Genleral

The dimensions and basic mechanical properties
required for each size and grade of chain are sum-
marized ip table 1 and table3. The forces stated in

Table 3 — Mechanical properties — Basic table

then no separate proof load is neCegsary.

After proof loading, all chain shall be subjected to a
thorough visual examination, by the[ manufacturer’s
competent personnel. Any fractur¢ed or defective
links shall be replaced. (see 5.4).

Quality grade of chain
Mechanical properties

B (o] D
Minimum Hreaking stress, N/mm? (MPa) 630 800 1000
Stress at tpst force, N/mm?2 (MPa) 500 640 800
Ratio test force . % 80 8o" 8o"

min| breaking force

Maximum glongation at test force, % 1,4 1,6 1,9
Minimum tptal elongation at fracture, % 12 12 12

chains of 26 mm and 30 mm rmay be reduced_from 80 % to 75 %.

1) By agfeement between purchaser and manufactUrer, the ratio of test force to minimum breaking force for grade

C and D quality

Table"4 — Mechanical properties — Specified test forces

) Grade B Grade C Gragle D
Nominal size
and piuiF of g f ina f .
chai Bre} g force, Test force Breakmg orce, Test force Breakmg force, Test force
min. min. min.
mm x rhm kN kN kN kN kN kN
14 x 50 180 50 250 200 310 250
18 x 64 320 260 410 330 510 410
22 x 86 480 380 610 490 760 610
24 x 86 570 460 720 580 900 720
24 x 87,5 570 460 720 580 900 720
26 x 92 670 540 850 680" 1060 850"
30 x 108 890 710 1130 900" 1410 1130"
1) By agreement between purchaser and manufacturer, the ratio of test force to minimum breaking force for grade C and D quality
chains of 26 mm and 30 mm may be reduced from 80 % to 75 %.
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6.3 Selection of samples

Unless otherwise specified by the purchaser, the
following sampling arrangements shall apply. This
shall not preclude the inspector asking for such fur-
ther samples as he may deem necessary.

a) Test samples shall be selected at random, shall
be in the same condition as the bulk of the chain
and shall be free from any coating which might
obscure defects.

b) For sampling_purposes, the chain shall be div-

The straining mechanism of the testing machine
shall be sufficiently long to allow a test sample of
chain of the full length of the testing bed to be sub-
jected to the test load without the necessity for tak-
ing a fresh hold to complete the strain.

The testing machine shall be equipped with an
autographic recorder which permits a force-
extension diagram to be derived during the test (see
annex A).

The diagram produced by the autographic recorder
on the machine shows the relative movements be-

ided into IotsLone lot measuring 200 m of chain
or 200 lengthis of chain of 1 m or less each; an
excess fractign is to be considered as a complete
lot.

c) Inthe case oflchains supplied in long lengths, the

samples shoyld initially be taken from each end

of the finishe

i chain. If considered necessary by

the inspector, samples may be taken from any
point along the length of the chain.

Dimensional

tests: five individual links shall be

taken at randpm from each lot of finished chain.

Static tensile
from each lot
chain, each s
22 mm and a
links.

Bend test: a

from each lot

Fatigue tests
taken from fi
five lots.

Notch impac
taken from fi
five lots.

tests: two samples shall be taken
of finished chain. For 14 and 18 mm
ample shall contain seven links. For
bove, each sample shall contain five

single link sample shall be taken

one sample of three links_shall be
e lots or from the order,ifiless than

tests: three single/links shall be
e lots or from the order if less than

6.4 Dimensional tests

The requiremenits of clause 4 for link dimensions
shall be verified

4 Y los 1 1
tweerl! e 7ifatimic LrussThicaus.

6.5.2 Chain anchorages

The anchorages for the chaingsample shall be as
shown in figure 3.

6.5.3 Elongation under-test force

The test shall be darried out in the following|manner:

Insert the sample into the anchorages of the testing
machine andsubject it to a force equal tg half the
test force'stated in table 4.

Thentdecrease the force to the setting forge stated
intable 5.

With the sample held under this setting force, mark
out a gauge length (see table5) and aftach the
extensometer, where used, to the sample. Then
raise the force to the test force specified |n table 4
at a maximum rate of 20 kN/s. When this test force
has been reached, record the amount of extension.

Divide the extension thus measured by the gauge
length and multiply by 100.

The percentage total elongation determindd in this
manner shall not exceed the approprigte value
shown in table 3.

6.5.4 Breaking force

6.5 Static tensile test

6.5.1 Testing machine

The testing machine used shall be such as to satisfy
the requirements of this test procedure and shall be
in accordance with class 1 of ISO 7500-1 or equiv-
alent national standard.

The testing machine shall be used only within its
appropriate range as shown by the test certificate
for the machine.

Following the application of the test forcel|(and re-
moval of the extensometer if necessary), raise the
force further until the sample fractures.

The breaking force (see definition in 3.2 and
annex A) shall be not less than the appropriate
force stated in table 4.

6.5.5 Total elongation at fracture

The total elongation at fracture (see annex A) shall
be not less than the appropriate value stated in
table 3.
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Clearance must be provided for
extensometer mounting

]
Y anwmy N7 N7 s
\,\J\/\J\ vA
X-X
w

Hardened steel insert [ ]
(harder than chain) g ©

a = dimension as table 1
d = nominal diameter of thain material
a
T2

w depends on‘anchorage

NOTE — Half a chain link may be used as an alternative to the
hardened steel insert.

Figure 3 — Chain anchorage for static tensile test

Table 5 — Gauge length and setting force

i i i i 24 x 86
Nominal size and pifch of chain, 14 x 50 18 x 64 22 x 86 26 x 62 30 x 108
mm x mm 24 x 87,5
Gauge length, mm 200 250 350 350 350 450
Setting force, kN 8 13 19 23 26 35



https://standardsiso.com/api/?name=939269a1e826c73dd8c961bfee9e1fcb

ISO 610:1990(E)

The total elongation is derived from the force-

avianainn

extension digagram made during the test (gee

uiayianii iauv MUy \oTv

annex A). The value measured is multiplied by 100
and divided by the nominal multiple pitch length of
the sample, the result giving the total elongation as
a percentage.

6.6 Additional tests

6.6.1 Fatigue test (optional)

that can be mounted in the machine in series with

the samnle

the sample,

6.6.1.5 Chain anchorages

The chain anchorages shall comprise an anchorage
pin (as shown in figure 4) and an anchorage fork (as
shown in figure5). The dimensions of the pin are
given in tabie 6.

6.6.1.6 Lower and upper force levels

The chain sample is assembled in the testing ma-

6.6.1.1 General

The fatigue test is not mandatory. It is an optional

test which may bg
criterion, subject
and manufacturet

6.6.1.2 Principle

Subjection of a I¢
(between a lower
frequency.

The number of ¢
breaks constitute
ance) of the sam

e used as an additional acceptance
to agreement between purchaser
at the time of order.

bngth of chain to a repeated force
limit and an upper limit) at a given

cles sustained before the sample
the fatigue resistance (or endur-
le.

6.6.1.3 Conditions of test

Fatigue tests sho
ing conditions.

uld be performed under the follow-

6.6.1.4 Testing machine

The testing machjine used and thieéychain anchorages
employed shall be such as t{o-Satisfy the require-

ments of this te

st procedure. A suitable type of

anchorage and [the approved design of pin are

shown in figure 4

andifigure 5. The type and accu-

racy of the testing machine shall be suitable for ap-

plying the forces

specified in table 8.

chine and subjected to upper and lower forde levels
appropriate to its size and grade. The-forces to be
applied are stated in table8 and these foflces are

based on approximate stress levels ag stated
in table 7.

6.6.1.7 Frequency of force_application

The frequency of force @pplication shall not|be less
than 200 cycles per{minute and not greater than
1000 cycles persminute. In case of dispute, check
tests shall be carried out at 500 cycles per minute.

6.6.1.8 Criteria of acceptance

Each_sample tested shall be deemed satisfactory if
its-fatigue resistance (or endurance) is not Igss than
30000 cycles.

If a result is less than 30000 cycles, twq further
samples shall be subjected to the same te¢st; both
should have an endurance of not less than 30000
cycles.

The purchaser and manufacturer may, by agree-
ment, determine the acceptance level for fatigue re-
sistance by a statistical method as outlined in
annex E.

6.6.2 Bend test (optional)
6.6.2.1 General

The bend test is not mandatory. It is an optipnal test
which may be used as an additional acgeptance

The machine shall be calibrated statically, where
appropriate, in accordance with the class 1 require-
ments of ISO 7500-1. Compensation for dynamic ef-
fects should not be based on calculations, but the
actual forces on the test piece should be checked
occasionally by some electrical measuring device

Triterion subjecttoagreementbetween—purchaser
and manufacturer, at the time of order.

6.6.2.2 Testing machine

The test shall be carried out on a testing machine
as described in 6.5.1.
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Table 6 — Fatigue test — Anchorage pin dimen-

sions
Dimensions in millimetres
Nominal size G H R rt ul
- — ™ 1 and pitch of
i 0
Length not standardized chain o +02
[T PO, A Amanbmsmsan min 14 x 50 30 14 7 9 1
rigure & — Antnuorayge pin
18 x 64 40 18 9 1 1
22 x 86 50 22 11 13 2
24 x 86 50 24 12 14 2
24 x 87,5 50 24 12 14 2
| \ 26 x 92 55 26 13 16 2
~ 30 x 108 60 30 15
5‘ N \\\ x 18 2

NOTH — The machine anchorage is not standardized

Figure 5 — Anchorage fork

Table’ 8 — Fatigue test — Lower and upper force levels

1) Dimensions r and, i are optional features.

Table7 — Fatigue test — Lower and upper stress
levels (approximate)

Grade B Grade C Grade D

N/mm?2 (MPa) N/mm? (MPa) N/mm?2 (MPa)

Lower Upper Lower Upper Lower Upper

50 250 50 330 50 400

Grade B Grade C Gradle D
Nominal size
and pi(«:lt of
chai
Lower Upper Lower Upper Lower Upper
mm x hm kN kN kN kN KN kN
14 x 80 15 77 15 102 15 123
18 x 64 | 25 127 25 168 25 204
22 x 86 38 190 38 251 38 304
24 x 86 45 226 45 299 45 362
24 x 87,5 45 226 45 299 45 362
26 x 92 53 265 53 350 53 425
30 x 108 71 353 71 467 71 566
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6.6.2.3 Procedv.]re

The sample shall be bent in a shock-free manner (as
shown in figure p) and shall withstand the minimum
deflection (dimepsion f in figure 6) stated in table 9,
without fracture.

Table 9| — Bend test — Deflection
Values In millimetres

. . ) Deflection
Nominal size andg pitch of
chain
min.
14 x 50 11
18 x 64 14
22 x 86 18
24 x 86 20
24 x 87 4 20
26 x 92 21
30 x 108 24

6.6.3 Notch impact test (optional)

The notch impagt test is et mandatory. It is an op-
tional test (desgribed insgnnex F) intended for in-
vestigation into {he steel used for chain-making.

Figure 6 — Bend test

both additional samples pass-the test, the lot is
deemed to comply with this~International $tandard.
In any other case, it is deemed not to comply and
the lot shall be rejected.

7.2 Marking

7.2.1 ldentification marking

Identification marks shall be legibly stamp¢d on the
chainvas stated below. By agreement between the
purchaser and manufacturer, one or both|of these
parties shall be responsible for actually mgrking the
chain.

The position of marks shall be as follows:

— chain up to and including 2 m in length: pne mark
in the middle of the chain;

— chain greater than 2 m: one mark near ¢ach end,
and one or more marks along the chain jsuch that
the distance between any two marks does not
exceed 10 m.

The marks comprise a series of not more |than five
symbols (i.e. letters or numbers) as followsq:

a) the manufacturer’s symbol (single marl only);

7 Inspection procedure

7.1 Acceptance tests

A chain lot [see 6.3, b)] shall be deemed to comply
with this International Standard if each of the sam-
ples taken from the lot fulfils all the specified test
requirements.

If a sample fails in one of the mandatory tests or in
one of the additional tests which have been agreed
between the manufacturer and the purchaser as an
acceptance test, two further samples shall be taken
from the same lot and subjected to the same test. If

10

b) the last digit of the year of manufacture;
c) the number of the month of manufacture;

d) the letter denoting the grade of chain.
EXAMPLE

M611C means a chain made by the “M" manufac-
turing company, in November, 1986, and of
grade C.

Manufacturers should avoid selecting the letters B,
C or D as their own symbol, as these may be con-
fused with the grade of the chain.
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Numibers denoting the month ang year of manufac-
ture may, at the option of the purchaser, be replaced
by symbols to indicate such other information as
may be required from the manufacturer.

For details of information required with enquiry or
order, see annex D.

For method of marking, see 5.6.

Where colour coding is specified by the purchaser,
the following coding shall apply:

5

7.8 Vest certificate

The manufacturer shall supply a certificate of test
and examination with every consignment of chain
supplied as conforming to this International Stan-
dard and, when so required by the purchaser and
agreed between purchaser and manufacturer, shall
provide identification of the cast number of the steel.

The certificate shall be signed by the manufacturer
and by the authorized representative of the pur-
chaser (inspector), who has witnessed the accept-
ance tests.

Quality gradeBgreen
Quality grade C: red
Quality grade D: yellow
7.2.2 Inspection marking
Provided tHat all specified tests are satisfactory and

a lot has been accepted, the inspector’s acceptance
stamp shal| be put on the chain.

7.4 General inspection

For the purpose of witnessirg\the tesfis and inspect-
ing the testing machinescand methods of examina-
tion, the inspector shall be given fccess to the
relevant parts of the works of the mfanufacturer at
all reasonable times:

1
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Annex A
(informative)

Force-extension diagram

o . Specitied minimum Breaking 10rce

2 | breaking force o i
Point of fracture

{ Specified test force

2
Extension

Total extension at fracture

Total extension at test\force

Figure A.1 — Force-extension diagram — lllustration of terms

12
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Annex B
(informative)

Multiple pitch lengths with tolerances

_ P
Tolerance = i—100 (14 0,15n)

ISO 610:1990(E)

where
p s the pitch of each link, in millimetres;
n s the number of links.
Table B.1 — Multiple pitch lengths
Dimensions in millimetres
Nominal sizp and Muitiples of pitch
pitch of chain 3 5 7 9 1 13 15 17 19 21
14 x 50 150 250 350 450 550 650 750 850 9p0 1050
X
+ 0,7 + 09 + 1,0 + 1,2 + 13 4+ 1.5 + 1,6 + 1.8 +11.9 + 21
18 x 64 192 320 448 576 704 832 960 1088 1216 1344
X
+0,9 + 1.1 +13 +15 Fu7 +19 +21 +23 +]2.5 127
22 x B8 258 430 602 774 946 1118 1290 1462 1634 1806
X
+1,2 +1,5 +18 + 2% 423 r25 +28 + 3,1 +18.3 13,6
26 x 86 258 430 602 774 946 1118 1290 1462 1634 1806
X
+ 1,2 + 1,5 4 1.8 + 20 + 23 + 2,5 + 2,8 + 3.1 +13,3 + 3,6
24 x 875 262,5 4375 812,5 787,5 962,5 11375 13125 14875 16p2,5 18375
X
+13 +15 +18 +2.1 +23 +26 +28 +31 +[3.4 +36
26 x b 276 460 644 828 1012 1196 1380 1564 1748 1932
X
+13 1.6 +1,9 + 2,2 +24 427 +3,0 +33 t|3.6 +38
30 x 1d8 324 540 756 972 1188 1404 1620 1836 2052 2268
x
+.1(6 +19 +22 425 +29 +32 435 +38 +|a,2 +45

13
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Annex C
(informative)

Typical examples of matching tolerances for matched lengths of long chain

/ﬁm/—\/—\m

[ S o i G S N—
AN 4 \ / \ / \ / \
ly
{3
Figure C.1
Table C.1 — Matched lengths
Dimensions |n millimetres
Nominal size Length /, Length I,
and pitch of Number of links
chain Nominal Tolerance® Nominal Tolerance Nigmber of
measurements
23 1978 2
35 3010 +2 3
47 4042 0 4
59 5074 089 5
22 x 86 73 1.5
19 10234 0 (11 links) 10
239 20554 +t 20
200 25744 B 25
19 1748 2
29 2668 +2 3
38 © 3588 0 4
4 45
9 08 879 5
26 x 92 3 +15
99 9108 0 (9 links) 11
199 18308 o 22
249 22908 " 27
40 2052 2
29 3132 +2 3
39 4212 0 4
1031
30 x 108 49 5292 115 5
9 link
99 10692 3 (8 links) 1M
199 21492 2 22
1) When subjected to the setting force stated in table 5.

14
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Since this
the purcha

ISO 610:1990(E)

Annex D
(informative)

Information required with enquiry or order

International Standard offers options to
ser, it is recommended that appropriate

information—frem—the—foHowing—tst—shouvld—be—sup
plied with the order:

f) if the optional information given in 5.1 d), a) and
5.1 d), b) is required;

a) the number of this International Standard;

b) size of ghain in millimetres;

c) pitchin

millimetres;

d) grade B| C or D;

e) whethern the chain is to be supplied

— in sHort" lengths (state number of links, which
should be an odd number) and multiple pitch

leng

h; or

— in cdntinuous long" lengths (state length); or

— in random lengths (state minimum length ae:

cept

hble):

g) if any special surface and finish(is| required (see
5.5);

h) if any special sampling,arhangement is required
(see 6.3) other than that already Sieciﬁed;

i) if a fatigue testCis~Trequired (seg¢ 6.6.1); if so,
method of analysis (see 6.6.1.8 andg annex E);

j) if a bend test is required (see 6.6.9);
k) if a notch impact test is required ($ee 6.6.3);
l) ifzany special marking is required [see 7.2.1);

m) if colour coding is required (see 7.p.1).

1) Should the purchaser require chain to be supplied either in pairs of short matched lengths (see 4.6 ) or in long lengths
with tighter matching tolerances (typical examples of which are given in annex C), this must be clearly stated.

15
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Annex E
(informative)

Fatigue test — Statistical analysis

If more information about fatigue resistance (or en-
durance) is required than is outlined in 6.6.1, the
purchaser and the-manufacturer may agree accept-

ance criteria byl a statistical method, provided that
such agreement is made at the time of order. Since
fatigue tests give relatively scattered values, it may
be necessary tg take a greater number of samples
and to adopt a sgtatistical analysis procedure.

A convenient method of analysing the results is to
plot them on a ¢liagram with:

a) on one scalg: the number ¢ of cycles to fracture
(endurance)|of the individual samples (logarith-
mic scale);

b) on the othef scale: the probability of fracture of
the sample,|i.e. the percentage of samples hav-
ing an endufance less than ¢ (gaussian cumula-
tive scale).

An example of| plotting this diagram is shown as
follows (see figyire E.1):

— the numbersg of cycles are ranked and plotted on
the ordinate

— the probability of fracture is plotted On)‘the ab-
scissa, using the formula

i—0.3

n+04

where
i is the ranked value of the sample;
n is the total number of tests;

A straight line is then fitted to the pointg, and the
values for L. 10 and L 50 are obtained from the line,
where

[ 10 is the average_life at which 10[% of the
samples will have fractured;

L 50 is the average life at which 500 % of the
samples will have fractured.

The slope ofithe line is a measure of the dispersion
of the resulls, a horizontal line indicating| zero dis-
persion.

Thesacceptance criterion is based on a cgmparison
of'the test results with data obtained fronp a “refer-
ence” chain which has been thoroughly investi-
gated.

Information must be supplied, by the purghaser, to
indicate the appropriate lives and the dispersion of
the results for the reference chain. An example of a
reference chain is shown in figureE.1.

The method described in figure E.1 is only]an exam-
ple, and other methods of graphical reprpsentation
and acceptance criteria could be used by agreement
between supplier and user.

16
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Fatigue life (cycles), ¢

ISO 610:1990(E)

10°
‘i‘r{:‘l:‘:.sn? Rank Plotting points
. ( i—-03 ) I
! i x 100

n+ 04 —
41 730 2 16,4 R

48 010 3 26,0
49 500 4 35,6 B

55 430 6 54,8
58 200 7 64,4 N

63 440 8 74,0

£5-380- g &?,_'

68 470 10 93,3
10° .

= Reference.chain
% £50=53 000 P B

——
—— 1 £10=40000
10°
00110050102 05 1 2 5 10 20 30 40.56°60 70 80 90 95 98 99  99899p

Cumulativée probability of fracture (%)

Figure E.1 — Example of fatigue life/probability diagram - Reference standard chain

99,99
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