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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. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The proced

rawn to the possibility that some of the elements of this document may)be the subj
4. ISO shall not be held responsible for identifying any or all such patent rights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term
expressions [related to conformity assessment, as well as information about ISO's adherence f{
World Trade| Organization (WTO) principles in the TechnicalBarriers to Trade (TBT) see ww
.org/iso/forgword.html.

This documgnt was prepared by Technical Committee1SO/TC 111, Round steel link chains, chain
components ¢nd accessories, Subcommittee SC 1, Chaiiis and chain slings.

Any feedback or questions on this document sheuld be directed to the user’s national standards b
complete listing of these bodies can be found\at www.iso.org/members.html.

This second gdition cancels and replaces:the first edition (ISO 1835:1980), which has been techn
revised. The|main changes comparegd-te-the previous edition are as follows:

— change df material requiremeénts towards stainless steel;

— modernization of the doctiment structure and layout, following the structure already implem
in the latest publications’of ISO/TC 111/SC 1;

— consideration of €urrent nominal diameters of chain and requirements;

— environmental aspects have been considered.
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Round steel short link chains for lifting purposes —
Medium tolerance sling chains — Grade 4, stainless steel

1 S

cope

This document specifies the requirements for medium tolerance sling chains of grade 4 from stainless

steel

for use prnﬁnrnh]y inchain c]ingc of grnr‘n A from stainless steel or for other ]if"fing b
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hnge of nominal diameter, dy, covered by this document is from 4 mm to 22 mm:

sling chains are round steel short link chains with a nominal pitch, py{= 3 x dj
d, solution-annealed and tested. They are for use in the temperature range -100 °
comply with the general conditions of acceptance of ISO 1834.

1 Because sling chains are solution-annealed in the finished condition, they can be
Ctions with regard to the corrosion resistance of the steels according te.5.2. Higher grades of
are achieved by cold drawing of the wire prior to the chain manufacturing. Therefore, solu
possible without reduction of strength. The weld seam, in partieular, represents a critical arg
corrosion resistance.

2 Resistance butt welding and flash welding are listeddn SO 4063.

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this documentiFor dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

B34, Short link chain for lifting purposes — General conditions of acceptance

h00-1, Metallic materials —=Calibration and verification of static uniaxial testing machi
n/compression testing machines — Calibration and verification of the force-measuring

3385-1, Geometrical-product specifications (GPS) — Dimensional measuring equipme
ers; Design and ntetrological characteristics

b143-2, Stainless steels for general purposes — Part 2: Corrosion-resistant semi-finis
rods and segtions

3 7

erins and definitions

rposes.

, electrically
[ to +400 °C.

used without
stainless steel
ion annealing
a with regard

their content
applies. For
ents) applies.

nes — Part 1:
system

nt — Part 1:

hed products,

For the purposes of this document, the terms and definitions given in ISO 1834 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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4 Dimensions, masses and designation

4.1 Dimensions and masses

The bases for calculation of the values for the dimensions listed in Table 1 are given in Annex A.

The bases for calculation of the values for the mass per metre listed in Table B.1 are given in Annex B.

The nominal diameter, dy, of the sling chain corresponds to the nominal diameter of the steel wire as
presented in[ISO 16124, or bar as presented in ISO 1035-1, from which the sling chain is made.

Preferred ndminal diameters are given in Table 1, column 1. Other nominal diameters may be|used,
provided thef corresponding dimensions and tolerances are calculated in accordance withhAnnex A.

Table 1 — Dimensions

Pimensions in millignetres

1 2 3 4 5 6 7 8 9
Diameter Pitch Width Weld dimengion
d p Internal | External | Internal
Nominal | [Tolerance | Nominal | Tolerance Type 1 Types1 Type 2 Types1 | Type 2
and 2 and 2
dn Pn w1 w2 w3 2r G
min, max. min. max. njax.
4 +0,2 12 0,4 52 14,8 50 4,4 $,0
6 £0,2 18 +0,5 7,8 22,2 7,5 6,6 /,5
8 +0,3 24 +0,7 10,4 29,6 10,0 8,8 10,0
10 +0,4 30 +0,9 13,0 37,0 12,5 11,0 12,5
13 +0,5 39 +£1y2 16,9 48,1 16,3 14,3 16,3
16 +0,6 48 +1,4 20,8 59,2 20,0 17,6 20,0
18 +0,7 54 +1,6 23,4 66,6 22,5 19,8 22,5
20 +0,8 60 +1,8 26,0 74,0 25,0 22,0 25,0
22 +0,9 66 +2,0 28,6 81,4 27,5 24,2 27,5

2 © ISO 2018 - All rights reserved
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Figure 1 — €hain link — Type 1
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5 Requirements

5.1

General

The sling chain shall comply with the requirements of ISO 1834 as well as those of this document.

5.2

Material

The steel used shall be austenitic stainless steels with molybdenum and shall be resistant against
intergranular corrosion, for example the steel with the ISO name X6CrNiMoTil7-12-2 and the

ISOn

After
with
condi

NOTE

NOTE
under

X6CrNiMoTi17-12-2; 1.4571; AISI/SAE 316Ti and UNS S31635.

5.3

Allsli
ISO1

5.4

For a
const

NOTE
by pic

5.5

5.5.1

The (

calcu

5.5.2

mber 4571-316-35-1 according to ISO 15510

solution annealing intergranular corrosion is unlikely at a service temperaturé\of
an extra low carbon content of the steel. To avoid this corrosive attack under sg
fions and with higher carbon contents of the steel, a stabilization with titapium is re

2 According to ISO 15510 (see Table A.1), the above-mentioned staijiless steel is als
the number S31635, where 35 means titanium added. Internationally:equivalent numbers d

Heat treatment

ng chains shall be solution annealed within a temperature range of 1 020 °C to 1 120 °C
b143-2 and cooled rapidly by water before being suljjected to the manufacturing proof

Surface condition

h enhanced corrosion resistance, the sling chains shall be pickled after heat treat
hnt smooth surface.

An improved corrosion resistance and smooth surface condition require the passivation
kling after heat treating.

Dimensions

Diameter

ated in aecordance with Annex A.

Ritch

1  The resistance against pitting corrosion can be increased by alloying with molybdenunj.

+400 °C and
vere service
rommended.

b well known
f the steel are

according to
force (MPF).

nent to get a

of the surface

imensions_and tolerances for the diameter, d, shall be as given in Table 1, columns 1 and 2

The

: : RIS | £ +1 LI | 1111 : LI . D T 1 2
HIICIISTUILS dITU LUICT AIICTS 101 UIT PILLIL, U, SIIdIT U d5 gIVEIT T 1dUIC 1, COIUIIIILIS O dIl

in accordance with Annex A.

5.5.3

Width

4 calculated

The dimensions for the width, wq, wp and w3 shall be as given in Table 1, columns 5, 6 and 7 calculated
in accordance with Annex A.

5.5.4

Weld dimensions

The dimensions for the weld, 2r and G, shall be as given in Table 1, columns 8 and 9 calculated in

accor

dance with Annex A.

© ISO 2018 - All rights reserved
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5.5.5 Length dimensionally affected by welding

The length dimensionally affected by welding, e, (see Figures 1 and 2) shall not extend by more than

0,6 x dy, to either side of the centre of the chain link.

5.6 Working load limit (WLL)

Table 2 gives values for the working load limit (WLL), calculated on the basis given in Annex A. For
other nominal diameters, the values for the working load limit shall be calculated in accordance with

Annex A.

Table 2 — Working load limit (WLL)

1 2
Nominal diameter Working load limit
dn WLL

mm t
4 0,25
6 0,56
8 1,00
10 1,60
13 2,65
16 4,00
18 5,00

20 6,30
22 7,50

5.7 Mechanical properties

5.7.1 Geng¢ral
Sling chains|according to this docuiment shall comply with the mechanical requirements as giyen in
Table 3.
Table 3 — Mechanical requirements
1 2 3 4
Nominal djameter\ {/Manufacturing proof force (MPF) | Breaking force (BF) Bend deflection
dn Fyvp Fg f
mn] kN kN mm
min. min. min
4 5,0 10,0 3,2
6 11,2 22,4 4,8
8 20,0 40,0 6,4
10 31,5 63,0 8
13 53,0 106 10
16 80,0 160 13
18 100 200 14
20 125 250 16
22 150 300 18
6 © ISO 2018 - All rights reserved
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5.7.2 Manufacturing proof force (MPF)

All sling chains shall be subjected to the manufacturing proof force (MPF), at least equal to the value
specified in Table 3, column 2, calculated on the bases given in Annex A.

5.7.3 Breaking force (BF)

Samples of sling chains shall withstand the minimum value for the breaking force (BF) specified in
Table 3, column 3, calculated on the bases given in Annex A.

5.7.4 Bend deflection, f

Samples of single chain links shall withstand the minimum value for the deflection,(f| specified in
Table|3, column 4, calculated on the bases given in Table 4 and shall be free from visible defects.

5.7.5| Total ultimate elongation, A

On completion of the tensile test, the minimum total ultimate elongation, 4,'shall be in accprdance with
the v4lue given in Table 4.

Table 4 — Mechanical properties

Line Mechanical property Reqpirement
1 ||Specified nominal stress at breaking force (BF) opr = 4(0 N/mm?2
2 ||Specified nominal stress at manufacturing proof force’(MPF) omprF = 400 N/mm?2
Percentage ratio of specified nominal stress at manufacturing proof force (MPF) to| O mpr
3 = : ; —— 7¥50%
the specified nominal stress at breaking force\(BF) O g
4 ||Specified minimum total ultimate elongation Amin=30%
5 ||Specified nominal bend deflection f=0,8x|dy
6 ||Specified nominal stress at working load limit (WLL) owLL = 100 N/mm?2
6 ests
6.1 |General

The t¢sts shall be performed on the finished sling chain.

Apar{ from thé dimension test (according to 6.4), they are conducted as destructive tests {according to
6.5 anpd 6.6)%on samples taken lot by lot.

6.2 |Size oflot

One lot comprises a manufacturing unit of 200 m. Any started manufacturing unit is deemed to be one lot.

6.3 Sampling

Samples shall be selected in accordance with ISO 1834.

6.4 Dimension test

The dimensions of the chain links as specified in Table 1 shall be checked using a calliper according to
ISO 13385-1.

© ISO 2018 - All rights reserved 7
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6.5 Tensile test

6.5.1 Testing machine

The testing machine shall be as specified in ISO 1834 and shall comply with class 1 of machine range
specified in ISO 7500-1.

The testing machine shall be equipped with an autographic recorder to record a force-extension-
diagram.

6.5.2 Procedure

6.5.2.1 Geperal

The test prog¢edure shall be as specified in ISO 1834.

6.5.2.2 Madnufacturing proof force (MPF)

Based on thef Hooke's law the value for the manufacturing proof force is at the end of the straight line in
the force-extlension diagram.

NOTE For further information, see ISO 1834.

6.5.2.3 Breaking force (BF)
The value forf the breaking force is at the maximum of the curve in the force-extension diagram.

NOTE For further information, see ISO 1834.

6.5.2.4 Total ultimate elongation, A

The value fof the total ultimate elongation, in,percent, is based on the value of the total extensfion at
fracture, shdwn at the end of the curve in-the force-extension diagram and calculated in accorflance
with ISO 1834.

6.6 Bend test

6.6.1 Testing machine

The testing machine shall'be as specified in ISO 1834 for the static tensile test and shall comply with
class 1 of machine range'specified in ISO 7500-1.

The testing [machine shall be equipped with an autographic recorder to record a force-deflertion-
diagram.

6.6.2 Procedure

6.6.2.1 General

The test procedure shall be as specified in ISO 1834.

6.6.2.2 Bend deflection

Each single link sample shall be bent by a deflection, f, as given in Table 3, column 4, and shown in
Figure 4.

The value for the bend deflection, f, is at the end of the curve in the force-deflection diagram, see
Figure C.1 in Annex C.

8 © ISO 2018 - All rights reserved
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Following the removal of the force, the link sample shall be examined by a competent person as specified
in ISO 1834.

Figure 4 —Bend deflection, f

7 Marking

7.1 |Grade marking

The grade mark for the medium tolerance sling chain is "4". The marking shall conform to ]SO 1834 and
shall pe applied as specified in ISO 1834.

7.2 |Manufactuper’s marking

The manufacturer’s mark shall be applied as specified in [SO 1834 as additional marking.

An aglditional mark shall be applied which indicates that the sling chain is manufactured from
stainle'sSsteel. al

7.3 Traceability marking

The traceability mark shall be applied as specified in ISO 1834 as additional marking.

8 Manufacturer’s certificate
The manufacturer shall, if required, supply a certificate of testing and examination with every supply

of sling chain containing the information detailed in ISO 1834 and which contains additionally the
traceability code corresponding to the traceability marking.

© ISO 2018 - All rights reserved 9
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9 Use

Concerning the handling, inspection and maintenance of medium tolerance sling chains from stainless
steel according to this document the manufacturer shall be consulted.

10 Environmental aspects

In general, medium tolerance sling chains from stainless steel according to this document are highly
durable without loss of quality in the course of their service life.

Due to the material used, the sling chains are 100 % recyclable at the end of their life cycle (removal

from service

10

, as they can be melted down completely to produce new materials.

© ISO 2018 - All rights reserved
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Annex A
(informative)

Bases for calculation

Dimensions and tolerances

A.1.1| Diameter tolerance

The v
The c

A.1.2

The V]
These

The
round

A.1.3

The v
to 0,1

The V|
round

The v
to 0,1

A.1.4

The v
rouncd

The v
to 0,1

hlculated values are rounded to 0,1 mm. These rounded values are listedin Table 1, ¢

Pitch and tolerance

alues for the nominal pitch, py, are based on 3 x d,. The calculated values are roun
rounded values are listed in Table 1, column 3.

alues for the pitch tolerance are based on *3 % of the.nominal pitch. The calculats
ed to 0,1 mm. These rounded values are listed in Table*1, column 4.

Width

plues for the internal width of type 1, wq, aré-based on 1,3 x dy. The calculated valueg
mm. These rounded values are listed in-Table 1, column 5.

alues for the external width of types;1 and 2, wp, are based on 3,7 x dy. The calculat
ed to 0,1 mm. These rounded values are listed in Table 1, column 6.

hlues for the internal widtheftype 2, w3, are based on 1,25 x dy,. The calculated values
mm. These rounded values)are listed in Table 1, column 7.

Weld dimension

alues for the welddimension of types 1 and 2, 2r, are based on 1,1 x dy,. The calculat
ed to 0,1 mm2These rounded values are listed in Table 1, column 8.

hlues for‘the weld dimension of type 2, G, are based on 1,25 x dy,. The calculated values
mm.These rounded values are listed in Table 1, column 9.

hlues for the diameter tolerance are based on +4 % of the nominal diametery except af the weld.

olumn 2.

led to 1 mm.

d values are

are rounded

bd values are

are rounded

bd values are

are rounded

A2

working load Iimits and mechanical requirements

A.2.1 General

The specified stresses used in the calculation of values for the working load limit and the mechanical
requirements in Formulae (A.1) to (A.3) are nominal stresses as follows:

a) specified nominal stress at working load limit (WLL) = 100 N/mm?Z;

b) specified nominal stress at manufacturing proof force (MPF) = 200 N/mm?;

c) specified nominal stress at breaking force (BF) = 400 N/mm?2.

© ISO 2018 - All rights reserved

11


https://standardsiso.com/api/?name=742b2e1f4ee0c45889dc673da65c5530

ISO 1835:2018(E)

A.2.2 Working load limit (WLL)

The values for the working load limit are based on Formula (A.1):

2% Ex X100 d,’

WLL =

gx1000

WLL = 0,016 018 x d,2

where

(A1)

WLL is

is
(]

g

Based on ISQO
of preferred

the working load limit, expressed in tonnes;

the acceleration due to gravity, expressed in metres per square second
/s2,1.e.9,806 65).

2374, the calculated values are rounded down to the nearest lower value of the R40
humbers in accordance with ISO 497. These rounded values are listéed in Table 2, colul

A.2.3 Manufacturing proof force (MPF)

The values f(

r the manufacturing proof force are based on Formula.(A(2):

2 %xanOO xdn2
Frrg =
MP 1000
Fup = 0,314 159 x d,,2

where Fyp ig

The calculat
accordance V

A.2.4 Bred

The values f(

the manufacturing proof force, expréssed in kilonewtons.

ed values are rounded to the nearest value of the R40 series of preferred numb
yith ISO 497. These roundedivalues are listed in Table 3, column 2.

)king force (BF)
r the breaking for¢e are based on Formula (A.3):

2xFxmx 4005
FB = 4
1000
Fg = 0,628319 x dy?

series
mn 2.

(A.2)

Prs in

(A.3)

where Fgist

he breaking force, expressed in kilonewtons.

The calculated values are rounded to the nearest value of the R40 series of preferred numbers in
accordance with ISO 497. These rounded values are listed in Table 3, column 3.

A.2.5 Bend deflection

The values for the bend deflection are based on Formula (A.4):

f=0,8x

dl’l

where fis the bend deflection, expressed in millimetres.

12

(A4)

© ISO 2018 - All rights reserved
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The calculated values <10 mm are rounded to 0,1 mm. The calculated values =10 mm are rounded to
1 mm. These rounded values are listed in Table 3, column 4.

© ISO 2018 - All rights reserved 13
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