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Reprinted from the Annual Book of ASTM Standards.  Copyright ASTM 
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Standard  Specification for 
Grade 80 and  Grade 100 Alloy Steel  Chain  Slings  for 
Overhead  Lifting' 
This standard is issued  under  the fined designation  A M A  W M ;  the  number  immediately following the  designation  indicates  the  year 
of original  adoption or, in  the  case. of revision, the  year  of  last  revision.  A  number  in  parentheses  indicates  the year of last  reapproval. 
A  superscript  epsilon (e) indicates an  editorial  change since the  last  revision or reapproval. 

1. scope 
1.1 This specification covers the requirements and  method 

of rating  and  testing for alloy chain slings. Slings shall be 
assembled using components manufactured in accordance  with 
Specification A 3911A 391M for Grade 80 chain, A 9731 
A 973M for Grade 100 chain, and  A 952A 952M for compo- 
nents. This specification covers welded  and  mechanically 
assembled  slings. 

1.2 This specification  does not cover slings used at elevated 
temperatures (above 400°F [200"C]), in harmful or corrosive 
environmental conditions or for applications such  as nonsym- 
metrical legs or loading. 

1.3 This specification  is a performance and  assembly speci- 
fication. Other standards, such as OSHA 1910.184,  ASME 
B30.9.  and ASME B30.10,  apply to the  use of  the products in 
this  specification. 

1.4 The values stated in either inch-pound units or SI units 
shall  be regarded separately as standard. Within the text, the SI 
units are shown in brackets. The values stated  in  each  system 
are  not exact equivalents; therefore each system shall be used 
independently of the other, without combining values in  any 
way. 

2. Referenced  Documents 
2.1 ASTM Standards: 
A 391/A 391M Specification for Alloy Steel Chain2 
A 952lA 952M Specification for Forged Grade 80 and 

Grade 100 Steel Lifting Components and  Welded Attach- 
ment Links2 

A 9731A 973M Specification for Grade  100 Alloy Steel 
Chain' 

2.2 Other Standards: 
OSHA  1910.184 

' This specification is under  the  jurisdiction of ASTM  Committee A-1 on Steel. 
Stainless Steel. and  Related Alloys and is the  direct  responsibility  of  Subcommittee 
A01.27 on Steel  Chain. 

Current edition  approved  March 10, 1 9 9 9 .  Published  July 1 9 9 9 .  Originally 
published as A -91. Last previous  edition  A 906-93. 

Annual Book of ASTM Stmahrds. Vol 01.05. 
Available  from  Occupational  Safety  and  Health  Administration (OSHA), Office 

of the  Federal Register  National  Archives  and  Records  Administration,  Washington, 
DC. 

ASME  B30.9 Slings4 
ASME B30.10 Hooks4 

3. Terminology 
3.1  Definitions: 
3.1.1 chain sling-an assembly consisting of alloy steel 

chain or chains joined to suitable upper and lower fittings, 
according to the provisions of this specification, for attaching 
loads to be lifted by  a crane or lifting machine. 

3.1.2 coupling link-a link fitted to the end of the chain to 
connect either directly or through  a secondary link to an upper 
or lower end fitting. See Fig. 1. 

3.1.3 end Jirting-a link, hook, or other device fitted at the 
end of a leg. See Fig. 1. 

3.1.4 master coupling link (secondary or intermediate 
l i n k t a  link  used on three and four leg slings to connect the 
legs to a master link. See Fig. 1. 

3.1.5 master link-a link used as the upper end  fitting of a 
chain sling and by means of which the sling is attached to a 
crane or other lifting machine. See Fig. 1. 

3.1.6 overhead lifiing-that process of lifting which would 
elevate a freely suspended load to such  a position that dropping 
the  load  would  present  a  possibility  of  bodily injury or property 
damage. 

3.1.7 proof test-a term designating a quality control test 
applied  to  a  welded sling or to components of  a  welded sling. 
It is the minimum force in  pounds or newtons which  the sling 
and components have withstood in the condition and at the 
time it left the factory, under  a test in which  a constantly 
increasing force has been  applied  in direct tension. 

3.1.8 qualified person-a person who, by  possession of a 
recognized degree or certificate of professional standing, or by 
extensive knowledge, training, and experience, has success- 
fully demonstrated the  ability to solve or resolve problems 
relating  to  the subject matter  and  work. 

3.1.9  reach-the  distance from the bearing point of  the 
upper end fitting to the  bearing point of the lower end  fitting. 
See Fig. 1. 

3.1.10 sling angle-that angle measured between  the hori- 
zontal plane and  the leg (legs)  of the sling. See Tables  1-3. 

Available  from  American  Society  of  Mechanical  Engineers (ASME), 3 Park 
Ave.. New York, NY 10016-5990. 
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(1m A 9061A 906M 

FOUR LEG SLINGS 
TYPE QOS 

SINGLE LEG SLINGS 
TYPE SSS 

Upperend  fininn 

: t ing)  

Lomr end filling 

NOTE 1-Reprinted by permission of the  American  Society of Mechanical Engineers, 345 East 47th Street, New York, NY 10017 (Fig. 6, ASME 
830.9). 

FIG. 1 Chain  Sling  Major Components and  Detlnitlons 

TABLE 1 Chain  and  Single  Leg  Grade 80 Sling WLL Data 

~~ ~ 

Grade 80  Chain Size Single  Leg WLL (ma) 
in. rnrn Ib kg 

7/32 

v32 

5/lO 

3h '/2 
5h 

3/4 

7h 

1 
1 '/4 

5.5 
7 

10 
13 
16 
20 
22 
26 
32 

a 

21 00 
3500 
4500 
71 00 

12 000 
18 100 
28 300 
34 200 
47 700 
72 300 

950 
1600 
2000 
3200 
5400 
8200 

12 800 
15 500 
21 600 
32 800 

3.1.1 1 working load limit (WU)-the  maximum load which 
a  sling  is designed to support in direct tension  without shock 
loading  at  a designated sling angle of lift. 

4. Classification 
4.1 There are two grades of chain slings covered under this 

specification. The size of  a sling is denoted by the  size of  the 
chain  used  in its manufacture. The grade  of  a sling is denoted 
by the  lowest grade component used in its manufacture. 

4.1.1 Grade 80. 
4.1.2  Grade 100. 

5. Ordering  Information 
5.1 It shall be  the responsibility of  the purchaser to specify 

all requirements that are necessary for material ordered under 
this specification. Such requirements to be considered include, 
but are not limited to, the following: 

5.1.1 Conformance to ASTM designation A 906 or A 906M 
and  year of issue, 

5.1.2 Size of sling in inches [millimetres], 
5.1.3 Grade of sling, 
5.1.4 Qpe of sling(s) as designated by the symbols depicted 

5.1.5 Quantity ordered, 
5.1.6 Reach of sling(s), 
5.1.7 Sling angle, and 
5.1.8  Certification of  proof test(s), if required. 

in  Table 7, if possible, 

6. Manufacture 
6.1 Assembly: 
6.1.1  Only component parts compatible with alloy chain 

shall be  used. 
6.1.2 Slings assembled by  welding  shall be fabricated by the 

electric or gas welding process, or both. 
6.1.3  Mechanically assembled slings shall be assembled in 

accordance with component manufacturer's recommendations. 
6.1.4 Components shall be assembled so as to ensure free 

articulation of the sling. 

7. Mechanical  Requirements 
7.1 Proof Test: 
7.1.1 All components of a sling, either individually or as an 

assembly, shall be proof  tested as required in 7.1.2-7.1.4. 
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A 906/A 906M 

TABLE 2 Double  Leg  Grade 80 Alloy  Chain  Sling  WLL  Data  at 60°, e", and 30" Sling  Angles 

NOTE 1-[WLL (double leg) = 2 x WLL (single leg) x sin a] 
NOTE 2-Do not use any sling at less than 30' under any circumstance. 

WUlBLE LEG 

WLL at Sling Angle a of 

Grade 80 Chain Size 60" 450 30" 

in. mm Ib kg Ib kg Ib kg 

7/32 5.5 3600 1650 3000 1350 21 00 950 
9/32 7 61  00 2750 4900 2250 3500 1600 
5/14 8 7800 3550 6400 2900 4500 2000 
3h 10 12  300 5500 10 000 4500 71 00 3200 
'h 13 20 800 9450 17 000 7700 12 000 5400 
5h 16 31  300 14  200 25  600 11 600 18 100 8200 
3/4 20 49 000 22  250 40  000 18 150 28  300 12 800 
7/n 22 59  200 26  850 48  400 21  900 34  200 15 500 
1 26 82 600 37 500 67  400 30  600 47  700 21  600 
1 '/4 32 125  200 56  800 102  200 46  400 72  300 32 800 

TABLE 3 Three and Four Leg Grade 80 Alloy  Chain  Sling  WLL  Data  at BO", Go, and 30" Sling  Angles 

NOTE 1- [WLL (3 or 4 leg) = 3 x WLL (single leg) x sin a] 
NOTE 2-Do not use any sling at less than 30" under any circumstances. 

THREE LEG FWR CEC 
Grade 80 Chain Size WLL at Sling  Angle a of 

60"  45"  30" 
in. mm Ib kg Ib kg Ib kg 

7/32 5.5 5500  2450 4400 2000  3200 1450 
*/32 7 91 00 41  50  7400  3400  5200  2400 
5/le 8 11 700  5350 9500 
3h 10 18  400 

4350 6800 
8300 15 100 

3100 

'h 13  31  200  14  150 
6800  10  600 

25 500 
4800 

11 550 
16 

18 000 
47 000 

8200 
5/8 21  300  38  400  17  400  27 100 
v r  20  73 500 

12  300 
33  400 

7h 
60 000 

22 ea 900 
27  250  42  400  19  300 

40 250 
1 

72 500 32  900 51 300 
26  123 900 56  250  101  200 

23  250 

1 '/4 
45 950 

32  187 800 85 200 
71  500  32 500 

1 5 3  400  69 600 108 400  49  200 

7.1.2 The proof  test  load for single leg slings  and compo- 7.1.4 The  proof  test  load for components attached to three or 
nents attached to single legs shall be  twice  the  working  load four legs of a sling shall be  six times the working load limit for 
limit for the size and grade chain. the size and grade chain. 

legs  of a sling shall be four times the working  load limit for the  load without loss of integrity or detrimental dimensional 
size  and  grade chain. 

7*1*3 The proof test load for attached to 7.1.5 ,411 sling components shall withstand the  proof  test 
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