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Foreword 

IS0 (the I nternati onal  Organi zati on for Standardi zati on)  i s a worl dwide federati on of 
nati onal  standards bodies (IS0 member bodies) .  The work of  developi ng  I nternati onal  
Standards is carri ed out  through IS0 techni cal  commi ttees.  Every member body 
i nterested i n a subject  for whi ch a technical  commi ttee has been  authori zed has the 

ri ght to be represented on  that commi ttee.  I nternati onal  organi zati ons,  governmental  
and non-governmental ,  i n  l i ai son wi th  ISO,  al so take part  i n  the work.  

Draft  I nternati onal  Standards adopted by the technical  commi ttees are ci rculated to 
the member bodi es for approval  before thei r acceptance as I nternati onal  Standards by 
the IS0 Counci l .  

I nternational  Standard IS0 7892 was developed by Technical  Commi ttee ISO/TC 1 1 1 ,  
Round steel  l i nk chains,  l i fting hooks,  and accessories,  and was ci rculated to the 
member bodi es i n July 1 982.  

I t  has  been  approved by the member bodi es of  the fol l owing countries:  

Austral ia Germany,  F.R.  
Austria I ndia 
Belgi um I reland 
Canada Japan  
Czechoslovakia Korea,  Rep.  of  
Egypt,  Arab Rep.  of  Netherl ands 
France Poland 

Romania 
South  Africa,  Rep.  of 

Spain  
Sweden  
Uni ted Ki ngdom 
USSR 

No member body expressed di sapproval  of  the document.  

0  I nternati onal  Organization for Standardization,  1 993 0 

Printed in Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



INTERNATIONAL STANDARD IS0 7592-1 983 (E)  

Cal ibrated round steel  l i nk l i fting chains -  Guidel ines to 
proper use and maintenance 

1  Scope and field of appl ication 

This I nternational  Standard speci fies the main  principles for the 
use,  i nspection,  i n-service testing and  maintenance of 

cal ibrated round steel  l ink chains operati ng  over chain  wheels.  
The principal  appl ications i nclude manual  and  power driven 
hoists.  

NOTE -  Li fting chains may be governed by national  and local  l aws and 

regulations.  

2 References 

IS0 1 836,  Short l i nk chain for l i fting purposes -  Grade M/41  

cal ibrated,  for chain hoists and other l i fting appl iances.  

IS0 3077,  Short l i nk chain for l i fting purposes -  Grade T(8)  

cal ibrated,  for chain hoists and other l i fting appl iances.  

IS0 4301 ,  Li fting appl iances -  Classi fication.  

3 Chain usage 

3. 1  I n  the i nterests of  safety,  rel iable operation and  satisfac-  
tory l i fe,  proper usage of  chain  is very important.  Some of the 
responsibi l i ty rests wi th  the equipment  manufacturer,  being  
dependent  upon  choice of relative dimensions of chain  and  
pocket  wheel ,  as wel l  as the means provided for guiding,  where 

necessary,  the chain  on  and  off the pocket  wheel ,  and  in  and  
out  of  the equipment.  

There are also important factors under the di rect control  of  the 
user.  One essential  requi rement is that  the chain  be al i gned cor-  
rectly wi th  the chain  wheel .  I f the chain  forms a closed loop,  
al i gned wi th  the wheel  and always under tension,  no external  
guide is needed.  I n  any instal lation where the chain  may 
become slack or twisted or where i t may approach  the wheel  at  
an  angle to the plane of rotation,  a sui table chain  guide must  be 
provided.  Usage should  be avoided that prevents di rect  entry of  
the chain  i nto a hoist or l ower hook block or that  twists the 
chain  upon  entry.  

3.2 I n  order to maintain  the gauge length  dimensions,  i t is 
necessary that the chain  be under tension.  Very l i ttle tension 

(for example the weight  of a few l i nks)  is sufficient to maintain  
the gauge length,  provided that the chain  is otherwise free and 
not  subjected to restraining  si de forces.  

The chain  should  not  be al l owed to pick up di rt,  etc.  which  
would  impai r i ts free movement  and  which  i f carried i nto the 
equipment  and deposi ted in  the pockets of the pocket wheel  
could affect the proper seating  of  the chain  i n  the pockets.  

3. 3 ‘There are two types of  pocket  wheels over whi ch  chain  

may be requi red to run:  

a)  i dler wheels,  which  change the di rection of the chain  

but  do not  substantial l y affect  i ts tension;  

b)  driving  wheels,  which  change both  tension  in  the chain  

and  i ts di rection.  This type also i ncludes . driven wheels,  
such  as the wheel  dri ven by the hand  chain  of a manual l y 

operated hoist.  

3. 3. 1  I dler wheels of relatively l arge diameter (not  l ess than 6 

X pi tch  of  chain  recommended)  used  wi th  l ightly l oaded chain  
may be plain  sheaves wi th  ci rcular grooves.  Smal ler wheels,  or 
a hi gher chain  tension,  requi re flats or pockets to accom-  
modate the l ink as chords to the wheel  ci rcumference to avoid  
bending  and  to provide sufficient beari ng  area.  

I n  most  i nstal lations guides are requi red to remove twist from 
the approaching  chain  and  to al ign i t correctly i n  the rotational  
plane of  the wheel .  Such  guides should  al so prevent the chain  
di sengaging  the wheel  should  i t become slack.  

3. 3.2 Driving  wheels are more demanding  and general ly 
pocketed wheels are essential .  I n  addi tion to the guiding  re-  
qui rements as for i dler wheels,  there are two condi tions which  
requi re addi tional  restraints,  both  i nvolving the chain  at  the 

slack side.  

One is stripping,  or forcible removal  from the wheel ,  of  chain  
whose pi tch appears to be too short.  When  the wheel  is rotated 
to draw in chain  under tension,  the l inks at the slack side tend 

to remain  in  the wheel  and must be mechanical l y di sengaged.  
The condi tion may occur wi th  new chain  of too short  pi tch for 
the wheel  or wi th  chain  of  correct pi tch operati ng  over a worn  
wheel .  The stripper usual ly takes the form of a fi nger i nstal led 
between  the chain  strands and  extending  wel l  i nto the centre 

groove of  the wheel .  I t engages l i nks in  the plane of  rotation 
and  forces them to l eave the wheel .  

The other condi tion occurs wi th  chain,  ei ther new or worn,  
whose pi tch is too l ong  for the wheel .  I n  this case i t i s 
necessary to guide the slack chain  approaching  the wheel  i nto 
engagement  by advancing  the l i nks which  are transverse to the 
plane of  rotation.  This is a di fficul t task at  best,  and  in extreme 
condi tions,  may cause high  rubbing  forces and  severe external  
wear.  
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IS0 7592-1 993 (El  

3.4 The design  of end  connections to develop ful l  chain  ten-  
sion  becomes more di fficul t as chain  strength  increases.  For ex-  
ample,  a ci rcular transverse pin  may be used,  but is l imi ted to a 
diameter very l i ttle larger than  that of the chain  material ,  

whereas a pin  of oval  cross-section  may provide greater 
strength  in  bending.  Two mating  blocks,  contoured to fi t the 
end l ink,  also wi l l  develop ful l  chain  strength.  Strength  re-  
qui rements are therefore sufficiently important and demanding  
that only the equipment manufacturer’s recommended replace-  

ment parts should  be used.  

3.5 Chain  is a mechanism in  which  high  bearing  pressures are 

developed.  In  order to attain  maximum l i fe i t is therefore 
necessary to ensure that lubrication  is maintained,  particularly 
in  the interl ink contact areas where pressures are h ighest.  
Sui table lubricants are those that cl ing  and  are capable of 
wi thstanding  high  pressures,  but in  al l  cases where equipment 
manufacturer’s recommendations are avai lable they should  be 
strictly fol lowed.  In  those special  appl ications where chain  
lubricant cannot be used  because of possible contamination  of 
the material  being  handled or the lubricant i tsel f,  the l i fe of the 
chain  and  pocket wheel  may be drastical ly reduced.  

3.6 A protective coating  for steel  chain  wi l l  reduce corrosion.  
Whatever process is chosen,  the fol lowing  points should  be 

taken  into consideration  :  

a)  the possibi l i tes of reduction  in  pi tch  due to th ickness of 

the coating  appl ied,  for example hot galvanizing  is general ly 
unsui table;  

bl  the possible effects on  the mechanical  properties of the 
chain.  

Users shal l  not apply any coating  unless approved by the chain  
manufacturer.  

3.7 I f the slack chain  descending  from an  overhead hoist i s 
undesirable,  a chain  container may be instal led.  I t  is essential  

that the container be of adequate size,  properly al igned and  
provided wi th  a means of drainage.  I f a few l inks of chain  
overflow the edge of the container (whether caused  by im-  
proper al ignment or i nadequate capaci ty)  al l  of the chain  may 
be caused  to run  out of the container.  The top of the chain  pi le 
i s a cone,  which  must not bui ld  up so high  as to remove al l  ten-  
sion  from the slack side chain,  as otherwise the chain  may not 

re-enter the wheel  properly.  

3.8 Chains fi tted to l i fting  appl iances are usual ly provided 
wi th  free swivel l ing  hooks to ensure that any twists in  the chain  
wi l l  be removed automatical ly before the load is moved.  Such  
chains used  in  choke hi tch  (i .e.  by back hooking  after passing  
the chain  round the object to be moved)  renders the safety 
swivel l ing  i neffective and  is therefore an  unsafe procedure.  
Also using  the load chain  and  hook in  a choking  hi tch  con-  
figuration may damage the load chain  and  shorten  the driving  
wheel  l i fe.  

Sl inging  should  always be carried  out using  separate equip-  
ment attached to the hook.  

In  the case of hooks supported  on  two or more fal ls of chain,  
care should  be taken  that the chain  does not become twisted 

by the operator inadvertently passing  the hook through  the 
loop of the chain  and turning  the hook block over.  I f such  
twisting  has occurred,  i t should  be recti fied by passing  the 
hook through  the loops of chain  in  the reverse di rection.  

4 Inspection 

4.1  Classi fication of service 

Proper maintenance depends on  an  evaluation  of the severi ty of 
usage to which  the chain  and  the appl iance,  in  which  i t i s in-  
stal led,  are subjected.  The duty should  be evaluated to con-  
form to one of the fol lowing  classes so that i nspection  can  then  
be performed as described in  4.2:  

4. 1 . 1  l ight service:  Chains and  appl iances subjected very 
rarely to the maximum load and,  normal ly,  to l ight loads;  

4. 1 .2 moderate service:  Chains and  appl iances subjected 
fairly frequently to the maximum load and,  normal ly,  to 
moderate loads;  

‘4. 1 .3 heavy service:  Chains and  appl iances subjected fre-  

quently to the maximum load and,  normal ly,  to loads of heavy 
magni tude;  

4. 1 .4 very heavy service:  Chains and  appl iances subjected 

regularly to the maximum load.  

NOTE -  Further information on the classi fication of l i fting  appl iances 

i s given in  IS0 4301 ,  from which  the above duties are extracted.  

4.2 Inspection classi fication 

Inspection  procedure is divided into two general  classi fications 
based  upon  the intervals at which  inspection  should  be per-  
formed for chains in  regular service.  The general  classi fications 

are herein  designated as “frequent” and  “periodic” wi th  
respective intervals between  inspection  as defined below.  ( In  
addi tion,  visual  observations shal l  be conducted during  regular 
service for any damage or evidence of mal function  which  might 
occur between  regular inspections. )  

4.2. 1  Frequent inspection  

This is a visual  examination  by the operator or other designated 
personnel ,  wi thout requiring  records to be made.  Inspection  
should  be carried out at the fol lowing  intervals:  

a)  

b)  
.  

cl  

d)  

4.2.2 

l ight service -  every month;  

moderate service -  every two weeks;  

heavy service -  every week;  

very heavy service -  every day.  

Periodic i nspection  

This is a thorough  examination  by an  appointed person,  making  
records of external  condi tions to provide the basis for a con-  
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tinuing  evaluation.  I nspection  should  be carried out at least at 

the fol lowing  intervals :  

a)  l ight service -  yearly (equipment in  place) ;  

b)  moderate service -  hal f yearly (equipment in  place 
unless external  condi tions indicate that di sassembly should  
be done to permi t detai led inspection) ;  

c)  heavy service -  quarterly (equipment in  place unless 
external  condi tions indicate the disassembly should  be done 
to permi t detai led inspection) ;  

d)  very heavy service -  six weekly (equipment in  place 
unless external  condi tions indicate that di sassembly should  
be done to permi t detai led inspection) .  

4.3 Inspection procedure 

4.3. 1  Procedure for frequent i nspection  

First examine the chain  throughout i ts working  length  to detect 

any evidence of wear,  distortion or external  damage.  Next 
operate the equipment under no load and under a load as near 
as possible to the usual  operating  load,  in  both  di rections and  
observe the functioning  of the chain  and  wheels.  The chain  
should  feed smoothly into and  away from the wheels in  each  

case.  

I f the chain  binds,  j umps or i s noisy,  check that i t i s clean and  
properly lubricated.  I f the trouble persists after lubrication,  in-  
spect the chain  and  mating  parts for wear,  distortion  or other 
damage as outl ined below.  

4.3.2 Procedure for periodic i nspection  

Chains should  be cleaned for inspection,  using  any cleaning  
method  that wi l l  not cause damage.  Methods to avoid  are 

those that may cause hydrogen  embri ttlement (such  as immer-  
sion  in  caustic or acid  bath) ,  overheating,  removal  of metal  or 
movement of metal  which  may cover cracks or other surface 
defects.  

Adequate l ighting  should  be provided for the inspector.  The 
chain  should  be examined  l ink by l ink for cracks,  gouges or 
n icks,  distortion,  corrosion,  deposi ts of foreign  material  and for 
interl ink wear.  To inspect for wear at the interl ink contact 
points,  slacken  the chain  and  rotate adjacent l inks to expose 
the inner ends of the l ink.  I f wear is observed  or i f elongation  is 
suspected,  measure the chain  according  to the equipment 
maker’s i nstructions.  I f i nstructions are not avai lable,  proceed 
as fol lows:  

a)  select an  unworn,  unstretched length  of chain  (for ex-  
ample at the slack end) ;  

b)  suspend the chain  vertical ly under tension.  Use a 
cal iper type gauge to measure the accumulated  pi tch  of be-  

tween  5 and 1 1  l inks;  

c)  measure the same number of l inks throughout the used  
chain  and calculate the percentage increase in  length.  

4.4 Rejection cri teria 

The chain  should  be rejected i f any of the fol lowing  condi tions 

are observed :  

a)  cracks;  

b)  severe nicks or gouges;  

c)  visible distortion;  

d)  severe corrosion;  

e)  deposi ts which  cannot be removed;  

f)  i ncrease in  gauge length  which  exceeds the manufac-  
turer’s recommendations.  I n  the absence of manufacturer’s 
recommendations the chain  should  be replaced i f the gauge 

length  measured over any 5,  7,  9  or 1 1  l inks as appropriate 
exceeds that of the unused  chain  by:  

1 )  2  % i f power driven;  

2)  3  % i f manual ly operated.  

g)  i f interl ink wear leaves a rough  surface,  this i ndicates 
that rapid  wear is occurring  and  the chain  should  be rejected 

immediately.  

A chain  wi th  superficial  smooth  wear or minor gouges may re-  
main  in  use provided that the gauge length  is wi thin  the l imi ts 
g iven  above,  and provided that the chain  works smoothly in  the 
load wheel  pockets.  

The chain  should  be relubricated before i t i s returned to service.  

5 Chain  replacement 

5.1  Cal ibrated chain  is chain  which,  during  manufacture has 
had  i ts pi tch  careful ly adjusted and  regularised,  so as to be 
compatible wi th  a speci fic design  of pocket wheel .  I t fol lows 

therefore that when  replacing  chain  in  any appl iance,  i t wi l l  not 
function correctly in  the pocket wheel  unless i t i s to the original  
dimensional  speci fication.  Furthermore as chains are avai lable 
in  a variety of material  grades and  hardnesses,  an  i ncorrect 

chain  could  resul t in  fai lure.  

For these reasons,  only those cal ibrated chains which  ful ly 
comply wi th  the appl iance manufacturer’s speci fication  and 
recommendations should  be used  as replacements.  

When  replacing  a worm chain  wi th  a new chain  i t is general ly 
advisable to instal l  a new pocket wheel  and  to veri fy correct 
chain  guide action.  

A partly worn  chain  from one appl iance should  not be trans-  

ferred to another simi lar appl iance.  

Care should  be taken  to re-instal l  chain  wi thout any twist 

between  the chain  wheels or between  a wheel  and  an  anchored 
end.  Proper orientation  of the entering  l ink should  be estab-  
l i shed since a twist cannot be corrected except by removing  
and  re-instal l ing  the chain.  
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Where the appl iance manufacturer’s instructions are avai lable 
they should  be fol lowed strictly,  particularly wi th  respect to the 
relationship of the chain  l ink weld  to the pocket wheel  groove 

so as to ensure best operating  condi tions.  

5.2 In  addi tion  to the problems associated wi th  proper fi t are 
those involving  transfer of load from l ink to l ink and  from chain  

to pocket wheel .  This process involves wear as wel l  as the 
possibi l i ty of fatigue fai lure in  the chain  -both  of which  deter-  
mine the expected  useful  l i fe of the chain/pocket wheel  com-  
bination.  Because the l i fe expectancy of a hoist i nvolves i ts type 
of duty,  for example hand  operated or power driven,  slow or 
fast speed,  industrial  or home duty,  the hoist manufacturer wi l l  
have selected a sui table grade of cal ibrated load chain  from na-  
tional  standards,  from relevant International  Standards i .e.  IS0 
1 636,  IS0 3077,  or from the chain  manufacturer’s recommen-  
dations.  

6 In-service testing  of chain  

6.1  A speci fied in-service test may be required by the 
Regulating  Authori ty.  I n  no case should  test values and test in-  
tervals be more severe than  the fol lowing  recommendations,  
bearing  in  mind  that severe overload tests,  repeated too fre-  
quently,  may cause damage where none previously existed :  

6. 1 . 1  Routine tests should  not be made more often  than  at 
annual  intervals,  addi tional  tests being  made only on  replace-  
ment of load bearing  parts of the appl iance i tsel f.  

6. 1 .2 The test force should  not exceed ei ther I ,5 times the 
working  load l imi t of the chain  or 1 ,5 times the rated capaci ty of 
the appl iance.  

6. 1 .3 The test force should  be appl ied gradual ly to the length  
of chain  in  i ts normal  assembly in  the appl iance.  

6. 1 .4 A l ink by l ink i nspection  should  be made fol lowing  the 
test,  using  the procedure g iven  under periodic inspection  (see 
4.2.2) .  

6.2 A chain  which  passes the test and  inspection  may con-  
tinue in  service.  

7 Repair of chain  

Highly special ized equipment and  technology are required to 
produce cal ibrated l i fting  chains.  Repai r of these chains is not 
recommended.  

8 Record keeping  

6.1  Adequate records as a part of periodic i nspection  are 
essential  for the proper use of cal ibrated chains.  

6.2 The chain  record should  i nclude a complete description  
and  identi fication of the new chain,  the date and resul ts of each  

inspection,  the date and  resul ts of each  test and the date and  
description  of any maintenance.  

8.3 The record is a continuous history of the chain  and  

shows that i t has been  regularly i nspected and  maintained in  
good operating  condi tion.  

8.4 When  the chain  is removed from service,  a new record  
should  be prepared for the replacement chain.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 


