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INTERNATIONAL STANDARD ISO 18354980 (E) 

Short link chain for lifting purposes - Grade M (4), non- 
calibrated, for chain Slings etc. 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies the requirements for 
lifting chains, grade Vi (4), non-calibrated, for use on 
cranes, in chain Slings and for general lifting purposes. 
These are electrically welded round steel short link chains 
fully heat treated and tested and comply with the general 
conditions of acceptance of ISO 1834. 

The range of sizes cowered by this International Standard 
is from 5 to 45 mm. The annex giwes a range of temporary 
additional sizes 6 to 46 mm. 

2 REFERENCES 

lSO/R 388, ISO metric series for basic thicknesses of sheet 
and diame ters o f wire. 

ISO JR 643, Micrographic determination of the austenitic 
grain size of steels. 

ISO 1035/1, Dimensions of hot rolled steel bars - Part I : 
Round bars - Metric series. 1 ) 

ISO 1834, Short link chain for Iifting purposes - General 
conditions of accep tance. 

3 DEFINITIONS 

For the purpose of this International Standard the 
definitions giwen in ISO 1834 apply. 

4 GENERAL CONDITIONS OF ACCEPTANCE 

The chain shall comply fully with the requirements of 
ISO 1834 as well as those of this International Standard. 

5 DIMENSIONS 

5.1 Size (see ISO 1834, clause 4, Definitions) 

The size of chain shall be one of the sizes listed in table 1, 
column 1 corresponding to the nominal diameter (d,) of 
the steel wire (lSO/R 388) or bar (ISO 1035/1) from 
which the chain is made. 

NOTE - Control over the size of the material (bar or wir-e) from 

which the chain is made is important but this International Standard 
concerns finished chain and must assume that the inspector may not 
have the opportunity of retrospective measurement of the original 
material. The chain manufacturer will realize the need for the size 
of this material to be kept within accepted tolerantes. 

5.2 Material diameter (see ISO 1834 for definition of 
material diameter and method of measurement) 

5.2.1 Tolerante on material diameter 

For sizes up to 18 mm the diameter d of the material in 
the finished link shall nowhere differ from the nominal 

diameter by more than _ 6 ’ * %, except at the weld. 

For sizes 18 mm and ower, the diameter d of the material 
in the finished link shall nowhere differ from the nominal 
diameter by more than + 5 %, except at the weld. 

5.2.2 Tolerantes at the weld 

The dimension of the steel at the weld shall nowhere be 
less than the diameter d of the steel adjacent to the weld, 
or exceed it by more than the following tolerantes. (See 
figure 1 and table 1.) 

Type 1 : 10 % of the nominal diameter in any direction; 

Type 2 : 20 % of the nominal diameter in the direction 
perpendicular to the plane of the link and 20 % in other 
planes; 

Type 3 : 20 % of the nominal diameter in the direction 
perpendicular to the plane of the link and 35 % in other 
planes. 

NOTE - Type 1 eliminates functional Problems such as kinking 
or locking by severely limiting the weld oversize to 10 % of the 
nominal diameter. Both types 2 and 3 ensure freedom from these 
hazards by Iimiting the oversize beyond the 10 % allowed under 
type 1 to certain areas of the link only (sec figure 1) thus providing 
clearance where requ ired. 

5.2.3 Area affected dimensionally by welding 

The area affected dimensionally by welding shall not 
extend by more than 0,6 of the material to either side of 
the centre of the link. 

1) At present at the Stage of draft (Revision of lSO/R 1035/1-1969.) 
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Samples shall be selected as specified in ISO 1834. -B-he 
length of the lot from which the inspector selects the 
samples shall be 200 n-l or lesser length. 

-f-he dimensisns of the length and wid th sf the links shall 
be as specified in table 1 and ill ustrated in figure 2. 

3 Static tensile test 

7.3.1 Testing machine and methsd 

The testing machine and methsd of testing shalf be as 
specified in !SO 1834. 

uality 0% material 

-!-he steel used shall be produced by the 
elec tric process QY by Oxygen blown process 

open hearth or 

In its finished state as supplied to the chain maker, the 
steel shall meet the foliowing requirements as determined 
by check analysis on the rod, wire or finished link. 

7.3. Tensi Ie test 

The breaking forte shall be not Bess than that specified 
in table 3, cslumn 3, or table 5, column 3. 

Pt shall be fully killed, shall possess reliable welding quality 
and when heat treated, be capable of producing in the 
finished chain the mechanical properties required by this 
specification. 

7. Total ultimate elongation 

The total ultimate elongation as defined in 8% 
shall be ns-t less than 20 %. 

csnten 
Bows : 

t sf sulphur and ph ospho rus shall be restricted as 

Gast analysis Check analysis 

Sulphur, max. 0,045 % 6,050 % 8 BNSPECTIION 

Phosphorus, max. 0,040 % 0,045 % 
.l Provision fm inspection 

The provision for inspection shalil be as specified in ISO %$34. 
-7 & e ne steel shall be made in csnformity with a suitable 
desoxidization practice ts obtain an austenitic grain size 
~f 5 or finer when tested in accordance with SSS/R 643. 

2 Acceptame 

The acceptance procedure shall be as specified in ISO 1834. 
Chis could be accomplished, for example, by ensuring 
that it contains sufficient aluminium or an equivalent 
v3emen-t ts permit the manufacture of chain stabilized 
XJairst strain w e embrittlement during Service; a 
minimum wa%ue sf 6,02 % metallic aluminium is given for 
g.kdance. 

MIithin the abowe hmitations it is the responsibility of the 
ehain maker to select steel so that the finished chain, 
suitabBy heat treated, meets the mechanical proper-Ges 
speeified in this Bnternational Standard. 

The quality mark fsr the chain is IM or 4. It shall be applied 
as specified in ISO 1834. 

Heat treatment 

92 Mentification markincj 

The identification marking shall be as specified in ISO 1834. 

Pd ch ain shall be norm alized or harden 
before bei ng sub jected to the proof forte. 

ed and tempered 

9.3 11 nspection marking 

The inspection marking shall be as specified in BS0 1834. 
The prsof forte shall be as specified in table 3, column 2 or 
table 5, column 2, and shall be applied as specified in 

7 TEST REQUuRElVlElVl-S 
‘810 TEST CERTIFICA-I-E 

7v echanieal properties and test forces 

The mechanical prsperties shall be as specified in table 2, 
and the test fsrces to be applied for each size are specified 
in table 3 and table 5. 

test and examination with ewery supply of chain containing 
The manufacturer shall if required supply a certificate uf 

the information detailed in ISO 4834. IA typical form is 
giwen in ISO 1834, annex C. 
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ISO 1835=1980(E) 

Type 1 - 

Type 2 

ele t-n LJ- 

Type 3 

L-4 d 

d L-4 

Section A-A 

Section A-A 

d L-4 

Section A-A 

drl = size (nominal diameter of the material) 

d = measured diameter of the material except at the weld 

dltv = measured diameter of the material at the weld (type 1 and 2 welded chain) or weld dimension perpendicular to the plane 
of the link (type 3 welded chain) 

G = dimension in other planes (type 3 welded chain) 

e = length affected by welding on either side of the centre of the link 

For all welds 

e < 0,6 d, 

Weld tolerante : 

Type 1 : d, = d + O,IO d, 
0 

Type 2 : d, = d + 0,20 d, 
0 

Ford, > 18 mm, d = d, + 5 % Type 3 : d,,,, = d + 0,20 d, 
0 

G = d + 0,35 d, 
0 

Figure 1 - Material and weld tolerantes 
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1835-1980 (E) 

l = outside link length (4,75 d, min., 5 d, max.) 

W = outside link width (3,5 d, max., except at weld) 

W1 = inside link width (1,25 d, min., exept at weld) 

ßigure 2 - Chain and Iink dimensions 
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ISO 18354980(E) 

Table 1 - Dimensions of grade M (4) non-calibrated chain 
(for symbols, see figures 1 and 2) 

Dimensions in miliimetres 

NOTE - See annex for temporary additional sizes. 
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ISO 183501980(E) 

Table 2 - Mechanical properties 

Mechanical property Requirement 

Mean stress at specified minimum breaking 
2Fm min. 400 MPa (N/mm*) 

forte ~ 
n d,* 

2F, 
Mean stress at proof forte - 

77 cf,* 
200 MPa (N/mm*) 

Ratio of proof forte to specified minimum 
breaking forte 

50 % 

Specified minimum total uitimate 
eiongation 

20 % 

Mean stress at working ioad iimit 100 MPa (N/mm*) 

NOTES 

1 The Stresses quoted in tabie 2 are obtained by dividing the forte by the total Cross-section of both sides of the link i.e. they arc mean Stresses. 
The stress is in fact not uniform and particuiariy at the extrados the maximum fibre stress is considerabiy greater. 

2 The working ioad may be seiected to compiy with national reguiations but it must in no case exceed the ioad in tabie 3, coiumn 4, or tabie 5, 
coiumn 4. 

Table 3 - Grade M (4), non-calibrated, test requirements 
and working load limits 

(1) 

Nominal size 

drl 

mm 

5 7‘9 15,8 

6,3 12,5 25 

7J 15,9 31,8 

8 20,2 40,4 

9 25,5 51 

IO 31,5 63 

11,2 39,5 79 

12,5 49,l 98,2 

14 63 126 

16 81 162 

18 102 204 

20 126 252 

22,4 158 316 

25 197 394 

28 247 494 

32 322 644 

36 408 816 

40 503 1 006 

45 637 1 274 

(2) 

Proof forte 
to which 

the whole 
chain is 

su bjected 
kN 

(3) 

Minimum 
breaking 

forte 

kN 

Working 
load limit 

09 

0,63 

W3 

1 ,o 

1,25 

lt6 

zo 
2,5 

3,2 

4,O 

5,O 

6,3 

8,O 
10 

12,5 

16 

20 

25 

32 
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ISO 18354980(E) 

ANNEX 

TEMPORARY ADDITIONAL UZES 
(Grade M (4) non-calibrated) 

These sizes have been added as a temporary measure as an aid to chain selection untii the Standard sizes (table 1) are in 
general international use. 

Table 4 - Dimensions 
(for Symbols see figures 1 and 2) 

Dimensions im miiiimetres 

Outside link length limits 

NOTE - The measurements given in coiumn 9 are made away from the weid, but type 1 welded chains customariiy meet the requirement at 
the weid also. 
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