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European foreword 

The text of document 48D/623/FDIS,  future edition  4 of IEC 61 587-1 ,  prepared  by 
SC 48D “Mechanical  structures for electrical  and electronic equipment” of IEC/TC 48 “Electrical  
connectors and mechanical  structures for electrical  and electronic equipment" was submitted to the 
IEC-CENELEC parallel  vote and  approved by CENELEC as EN  61 587-1 :201 7.  
 
The fol lowing dates are fixed:  

•  latest date by which the document has to be 
implemented at national  level  by 
publication  of an  identical  national  
standard or by endorsement 

(dop) 201 7-1 0-21  

•  latest date by which the national  
standards confl icting  with  the 
document have to be withdrawn 

(dow) 2020-04-21  

 
This document supersedes EN  61 587-1 :201 2.  
 

Attention  is drawn to the possibi l ity that some of the elements of this document may be the subject of 
patent rights.  CENELEC [and/or CEN]  shall  not be held  responsible for identifying  any or al l  such 
patent rights.  
 

Endorsement notice  

The text of the International  Standard  IEC 61 587-1 :201 6 was approved  by CENELEC as a European  
Standard  without any modification.  

In  the official  version,  for Bibl iography,  the fol lowing notes have to be added for the standards 
indicated:  

IEC 60068 (series) NOTE Harmonized  as EN 60068 (series).  

IEC 60068-2-75 NOTE Harmonized  as EN 600068-2-75.  

IEC 62262 NOTE Harmonized as EN 62262.  
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Annex ZA 
(normative) 

Normative references to  international  publ ications  
with  their corresponding  European  publ ications  

The fol lowing documents,  in  whole or in  part,  are normatively referenced in  th is document and  are 
indispensable for its appl ication.  For dated references,  only the edition  cited  applies.  For undated  
references,  the latest edition  of the referenced document (including  any amendments) applies.  
NOTE 1  When an International  Publ ication has been modified  by common modifications,  indicated by (mod),  the relevant 
EN/HD appl ies.  
 
NOTE 2 Up-to-date information on the latest versions of the European Standards l isted in this annex is avai lable here:  
www.cenelec.eu.  

Publication  Year Title EN/HD Year 
IEC 60068-1  -   Environmental  testing  -- Part 1 :  General  

and  guidance 
EN  60068-1  -   

IEC 60068-2-1  -    Environmental  testing  -- Part 2-1 :  Tests - 
Test A:  Cold  

EN  60068-2-1  -    

IEC 60068-2-2 -   Environmental  testing  -- Part 2-2:  Tests - 
Test B:  Dry heat 

EN  60068-2-2 -   

IEC 60068-2-6 -   Environmental  testing  -- Part 2-6:  Tests - 
Test Fc:  Vibration  (sinusoidal)  

EN  60068-2-6 -   

IEC 60068-2-1 1  -    Basic environmental  testing  procedures - 
Part 2-1 1 :  Tests - Test Ka:  Salt mist 

EN  60068-2-1 1  -    

IEC 60068-2-27 -   Environmental  testing  -- Part 2-27:  Tests - 
Test Ea and  guidance:  Shock 

EN  60068-2-27 -   

IEC 60068-2-30 -   Environmental  testing  -- Part 2-30:  Tests - 
Test Db:  Damp heat,  cyclic (1 2 h  + 1 2 h  
cycle) 

EN  60068-2-30 -   

IEC 60068-2-42 -   Environmental  testing  -- Part 2-42:  Tests - 
Test Kc:  Sulphur dioxide test for contacts 
and  connections 

EN  60068-2-42 -   

IEC 60068-2-43 -   Environmental  testing  -- Part 2-43:  Tests - 
Test Kd:  Hydrogen sulphide test for 
contacts and  connections 

EN  60068-2-43 -   

IEC 60068-2-49 -   Environmental  testing  -- Part 2:  Tests - 
Guidance to Test Kc:  Sulphur dioxide test 
for contacts and  connections 

- -   

IEC 60068-2-52 -   Environmental  testing  -- Part 2-52:  Tests - 
Test Kb:  Salt mist,  cyclic (sodium chloride 
solution) 

EN  60068-2-52 -   

IEC 60068-2-64 -   Environmental  testing  -- Part 2-64:  Tests - 
Test Fh:  Vibration,  broadband random and  
guidance 

EN  60068-2-64 -   

IEC 60297 series  Dimensions of mechanical  structures of the 
482,6 mm (1 9 in) series 

- series  

IEC 60297-3-1 00 -   Mechanical  structures for electronic 
equipment - Dimensions of mechanical  
structures of the 482,6 mm (1 9 in) series -- 
Part 3-1 00:  Basic dimensions of front 
panels,  subracks,  chassis,  racks and  
cabinets 

EN  60297-3-1 00 -   

IEC 60297-3-1 01  -   Mechanical  structures for electronic 
equipment - Dimensions of mechanical  
structures of the 482,6 mm (1 9 in) series -- 
Part 3-1 01 :  Subracks and  associated  plug-
in  units 

EN  60297-3-1 01  -   
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IEC 60297-3-1 07 -   Mechanical  structures for electronic 
equipment - Dimensions of mechanical  
structures of the 482,6 mm (1 9 in) series -- 
Part 3-1 07:  Dimensions of subracks and  
plug-in  units,  small  form  factor 

EN  60297-3-1 07 -   

IEC 60297-3-1 08 -   Mechanical  structures for electronic 
equipment - Dimensions of mechanical  
structures of the 482,6 mm (1 9 in) series -- 
Part 1 08:  Dimensions of R-type subracks 
and  plug-in  units  

EN  60297-3-1 08 -   

IEC 6051 2-1 -1  -    Connectors for electronic equipment - 
Tests and  measurements -- Part 1 -1 :  
General  examination  - Test 1 a:  Visual  
examination  

EN  6051 2-1 -1  -   

IEC 60529 -   Degrees of protection provided  by 
enclosures (IP Code) 

- -   

IEC 60654-4 -   Operating  conditions for industrial-process 
measurement and  control  equipment -- 
Part 4:  Corrosive and  erosive influences 

EN  60654-4 -   

IEC 60695-1 1 -1 0 -   Fire hazard testing -- Part 1 1 -1 0:  Test 
flames - 50 W horizontal  and  vertical  flame 
test methods 

EN  60695-1 1 -1 0 -   

IEC 60721 -3-3 -   Classification  of environmental  conditions -
- Part 3:  Classification  of groups of 
environmental  parameters and their 
severities -- Section  3:  Stationary use at 
weatherprotected  locations 

EN  60721 -3-3 -   

IEC 6091 7 series  Modular order for the development of 
mechanical  structures for electronic 
equipment practices 

EN  6091 7 series  

IEC 6091 7-2-1  -    Modular order for the development of 
mechanical  structures for electronic 
equipment practices -- Part 2:  Sectional  
specification  - Interface co-ordination  
dimensions for the 25 mm equipment 
practice -- Section  1 :  Detail  specification  - 
Dimensions for cabinets and racks 

EN  6091 7-2-1  -   

IEC 6091 7-2-2 -   Modular order for the development of 
mechanical  structures for electronic 
equipment practices -- Part 2:  Sectional  
specification  - Interface co-ordination  
dimensions for the 25 mm equipment 
practice -- Section  2:  Detail  specification  - 
Dimensions for subracks,  chassis,  
backplanes,  front panels and  plug-in  units 

EN  6091 7-2-2 -   

IEC 6091 7-2-3 -   Modular order for the development of 
mechanical  structures for electronic 
equipment practices -- Part 2-3:  Sectional  
specification  - Interface co-ordination  
dimensions for the 25 mm equipment 
practice - Extended detail  specification  -  
Dimensions for subracks,  chassis,  
backplanes,  front panels and  plug-in  units 

EN  6091 7-2-3 -   

IEC 60950-1  (mod) 2005  Information technology equipment - Safety 
- Part 1 :  General  requirements 

EN  60950-1  2006  

- -     +  A1 1  2009  
+  A1  (mod) 2009   +  A1  201 0  
-  -     +  A1 2 201 1   
-  -     +  AC 201 1   
+  A2 (mod) 201 3   +  A2 201 3  
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IEC 61 01 0-1  -    Safety requirements for electrical  
equipment for measurement,  control  and  
laboratory use -- Part 1 :  General  
requirements 

EN  61 01 0-1  -    

IEC 61 373 -   Rai lway appl ications - Rol l ing stock 
equipment - Shock and  vibration  tests 

EN  61 373 -   

IEC 61 587-2 -   Mechanical  structures for electronic 
equipment - Tests for IEC 6091 7 and  IEC 
60297 -- Part 2:  Seismic tests for cabinets 
and  racks 

EN  61 587-2 -   

IEC 61 587-3 -   Mechanical  structures for electronic 
equipment - Tests for IEC 6091 7 and  IEC 
60297 - Part 3:  Electromagnetic shielding  
performance tests for cabinets and  
subracks 

EN  61 587-3 -   

IEC 61 587-5 -   Mechanical  structures for electronic 
equipment - Tests for IEC 6091 7 and  IEC 
60297 - Part 5:  Seismic tests for chassis,  
subracks,  and  plug-in  units 

EN  61 587-5 -   
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT –  

TESTS FOR IEC 6091 7  AND IEC 60297  SERIES –  
 

Part 1 :  Environmental  requirements,  test set-up and  safety 
aspects  for cabinets,  racks,  subracks  and  chassis  under 

indoor condition  use and  transportation  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard izati on  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.  

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  61 587-1  has  been  prepared  by I EC subcommittee  48D:  
Mechan ical  structures  for e lectron ic equ ipment,  of I EC techn ical  committee  48:  E lectrica l  
connectors  and  mechan ical  s tructu res  for e l ectrical  and  e lectron ic equ ipment.  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  i n  201 1 .  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i tion  i ncludes  the  fol l owing  s ign i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

a)  tota l  overhau l  of C lause  7  “Mechan ica l  tests” ;  

b)  compatib i l i ty wi th  I EC  61 587-5.  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

48D/623/FDIS  48D/628/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  i nd icated  in  the  above  table .  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irecti ves,  Part 2 .  

A l i st  of a l l  parts  of the  I EC  61 587  series ,  under the  general  t i t l e  Mechanical structures for 
electronic equipment – Tests for IEC 60917 and IEC 60297 series,  can  be  found  on  the  I EC  

websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

 

IMPORTANT – The 'colour inside'  logo  on  the  cover page of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour printer.  
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INTRODUCTION  

The purpose  of th is  s tandard  i s  to  provide  a  common  methodology to  perform  and  report  
conformance  tests  of I EC  6091 7  or I EC 60297  compl ian t cabinets ,  racks,  subracks,  chassis  
wi th  i n tegrated  subracks  and  associated  p l ug- i n  un i ts  under i ndoor cond i tion  use  and  
transportation .  Based  upon  the  most recent speci fication/standard  developments  i n  the  
i ndustry (such  as  PICMG,  ANSI /VITA,  ATIS,  etc. )  and  to  address  new requ i rements ,  th is  
ed i tion  4  of I EC  61 587-1  incl udes  the  fo l lowing  s i gn i ficant techn ical  changes  wi th  respect to  
the  previous  ed i tion :  

a)  Document ti tl e  change  to  read :  I EC 61 587-1 :  Mechan ical  structures  for e lectron ic 
equ ipment – Tests  for the  I EC 6091 7  and  I EC  60297  series  – Part 1 :  Envi ronmenta l  
requ i rements,  test set-up  and  safety aspects  for cabinets ,  racks,  subracks  and  chass is  
under i ndoor cond i tion  use  and  transportation .  

b)  Total  overhau l  of Clause  7  “Mechan ica l  tests”  so  as  to  make i t  compatib le  wi th  l egacy 
equ ipment ( i . e. ,  equ ipment commercia l l y avai lable  prior to  the  publ ication  of the  s tandard ) .  
I n  particu lar:  

1 )  Subclause  7 . 2  “Tests  for subracks  or chassis  wi th  an  i n tegrated  subrack and  
associated  p l ug- in  un i ts”  has  been  considerabl y expanded  and  provi des  for a  more  
real istic  i n tended  use  test environment (s imu lation  of service  cond i ti on).  

2)  Subclause  7. 2 . 1  “Static  mechan ical  l oad  tests  of a  subrack or a  chassis  wi th  an  
i n tegrated  subrack”  cabinet or rack static l oad  test categories  such  as  cabinets  or 
racks  wi th  l i fti ng  eye  test on l y and  cabinets  or racks  wi thout the  use  of l i fti ng  eyes  have  
been  added .  

3)  Subclause  7 . 2 . 3  “Vibration  and  shock test of a  mass  loaded  p l ug- in  un i t”  has  been  
updated  to  be  i n  l i ne  wi th  I EC  62262,  wh ich  defines  the  way cabinets  shou ld  be  
mounted  when  impact tests  are  carried  ou t,  the  atmospheric  cond i ti ons  that shou ld  
prevai l ,  the  number of impacts,  and  thei r d i stribution ,  and  the  physical  s i ze,  
d imensions,  etc.  of the  various  s tyles  of hammers  designed  to  produce  the  test energy 
l evel  requ i red .  

c)  Compatib i l i ty wi th  I EC 61 587-5.  
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MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT – 
TESTS FOR IEC 6091 7  AND IEC 60297  SERIES – 

 
Part 1 :  Environmental  requirements,  test set-up and  safety 
aspects  for cabinets,  racks,  subracks  and  chassis  under 

indoor condition  use  and  transportation  
 
 
 

1  Scope 

This  part of I EC 61 587  speci fies  environmental  requ i rements ,  test set-up,  as  wel l  as  safety 
aspects  for empty enclosures,  i . e . ,  cabinets ,  racks,  subracks,  chassis  wi th  an  i n tegrated  
subrack,  and  associated  p lug- i n  un i ts  under i ndoor cond i tion  use  and  transportation .  

The  purpose  of th is  standard  is  to  establ ish  defined  l evels  of physical  performance i n  order to  
meet certain  requ i rements  of storage,  transport and  fi na l  l ocation  cond i tions.  I t  appl i es  i n  
whole  or part on l y to  the  mechan ical  structures  of cabinets ,  racks,  subracks,  chassis  wi th  an  
i n tegrated  subrack,  and  associated  p lug- i n  un i ts ,  bu t i t  does  not  appl y to  electron ic 
equ ipment.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl ies.  

I EC 60068-1 ,  Environmental testing – Part 1 :  General and guidance  

I EC 60068-2-1 ,  Environmental testing – Part 2-1 :  Tests – Test A:  Cold 

I EC 60068-2-2 ,  Environmental testing – Part 2-2:  Tests – Test B: Dry heat 

I EC 60068-2-6,  Environmental testing – Part 2-6:  Tests – Test Fc:  Vibration (sinusoidal)  

IEC 60068-2-1 1 ,  Environmental testing – Part 2-11 : Tests – Test Ka:  Salt mist 

IEC 60068-2-27,  Environmental testing – Part 2-27: Tests– Test Ea and guidance: Shock 

IEC 60068-2-30,  Environmental testing – Part 2-30: Tests – Test Db:  Damp heat,  cyclic 
(12 h  +  12 h  cycle)  

IEC 60068-2-42,  Environmental testing – Part 2-42: Tests – Test Kc: Sulphur dioxide test for 
contacts and connections 

IEC 60068-2-43,  Environmental testing – Part 2-43: Tests – Test Kd: Hydrogen sulphide test 
for contacts and connections 

IEC 60068-2-49,  Environmental testing – Part 2-49: Tests – Guidance to test Kc: Sulphur 
dioxide test for contacts and connections 

I EC 60068-2-52,  Environmental testing – Part 2-52: Tests – Test Kb: Salt mist,  cyclic 
(sodium,  chloride solution)  
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IEC 60068-2-64,  Environmental testing – Part 2-64: Tests – Test Fh: Vibration,  broadband 
random and guidance 

I EC 60297  (a l l  parts) ,  Mechanical structures for electronic equipment – Dimensions of 
mechanical structures of the 482, 6 mm (19 in)  series  

IEC 60297-3-1 00,  Mechanical structures for electronic equipment – Dimensions of 
mechanical structures of the 482, 6 mm (19 in)  series – Part 3-100: Basic dimensions of front 
panels,  subracks,  chassis,  racks and cabinets   

IEC 60297-3-1 01 ,  Mechanical structures for electronic equipment – Dimensions of 
mechanical structures of the 482, 6 mm (19 in)  series – Part 3-101:  Subracks and associated 
plug-in units 

I EC 60297-3-1 07: 201 2,  Mechanical structures for electronic equipment -  Dimensions of 
mechanical structures of the 482,6 mm (19 in)  series -  Part 3-107: Dimensions of subracks 
and plug-in  units,  small form factor  

IEC 60297-3-1 07,  Mechanical structures for electronic equipment – Dimensions of 
mechanical structures of the 482, 6 mm (19 in)  series – Part 3-107: Dimensions of subracks 
and plug-in  units,  small form factor 

IEC 60297-3-1 08,  Mechanical structures for electronic equipment – Dimensions of 
mechanical structures of the 482, 6 mm (19 in)  series – Part 3-108: Dimensions of R-type 
subracks and plug-in units  

I EC  6051 2-1 -1 ,  Connectors for electronic equipment – Tests and measurements – Part 1 -1 :  
General examination  – Test 1a: Visual examination 

IEC 60529,  Degrees of protection  provided by enclosures (IP Code)  

IEC 60654-4,  Operating conditions for industrial-process measurement and control 
equipment – Part 4:  Corrosive and erosive influences 

IEC 60695-1 1 -1 0,  Fire hazard testing – Part 11 -10: Test flames – 50 W horizontal and 
vertical flame test methods 

I EC 60721 -3-3,  Classification of environmental conditions – Part 3-3: Classification of 
groups of environmental parameters and their severities – Stationary use at weather protected 
locations 

IEC 6091 7,  (al l  parts) ,  Modular order for the development of mechanical structures for 
electronic equipment practices 

IEC 6091 7-2-1 ,  Modular order for the development of mechanical structures for electronic 
equipment practices – Part 2-1 :  Sectional specification – Interface co-ordination dimensions 
for the 25 mm equipment practice – Detail specification  – Dimensions for cabinets and racks 

I EC 6091 7-2-2 ,  Modular order for the development of mechanical structures for electronic 
equipment practices – Part 2-2: Sectional specification – Interface co-ordination dimensions 
for the 25 mm equipment practice – Detail specification – Dimensions for subracks,  chassis,  
backplanes,  front panels and plug-in  units 

I EC 6091 7-2-3 ,  Modular order for the development of mechanical structures for electronic 
equipment practices – Part 2-3: Sectional specification – Interface co-ordination dimensions 
for the 25 mm equipment practice – Extended detail specification – Dimensions for subracks,  
chassis,  backplanes,  front panels and plug-in  units 
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I EC 60950-1 : 2005,  Information technology equipment – Safety – Part 1 :  General 
requirements  
I EC  60950-1 : 2005/AMD1 :2009  
IEC 60950-1 : 2005/AMD2:201 3  

IEC 61 01 0-1 ,  Safety requirements for electrical equipment for measurement,  control and 
laboratory use – Part 1 :  General requirements 

I EC 61 373,  Railway applications – Rolling stock equipment – Shock and vibration tests 

I EC 61 587-2,  Mechanical structures for electronic equipment – Tests for IEC 60917 and 
IEC 60297 – Part 2:  Seismic tests for cabinets and racks 

IEC 61 587-3,  Mechanical structures for electronic equipment – Tests for IEC 60917 and 
IEC 60297 – Part 3:  Electromagnetic shielding performance tests for cabinets and subracks 

IEC 61 587-5,  Mechanical structures for electronic equipment – Tests for IEC 60917 and 
IEC 60297 – Part 5:  Seismic tests for chassis,  subracks,  and associated plug-in units 

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i tions  apply.  

I SO and  I EC main ta in  term inolog ica l  databases  for use  i n  standard ization  at the  fol lowing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp : //www.electroped ia.org /  

•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp: //www. iso. org/obp  

3. 1   
indoor cond i tion  

l ocation  at wh ich  the  product i s  protected  from  weather i n fl uences  

3.2   
mezzan ine  plug-in  un i t  
modu le  i nstal led  i n  a  p l ug- in  un i t  that can  be  removed  from  a  subrack wi thout removing  i ts  
host p l ug- in  un i t  

3.3   
test sample  

un i t  u nder test,  dummy l oaded  where  necessary i n  order to  ach ieve  repeatable  resu l ts  

4 Classification  of envi ronmental  condi tions  

The cl imatic cond i ti ons  are  derived  from  I EC  60721 -3-3  and  I EC  60654-4.  

The  shock and  vibration  cond i ti ons  are  derived  from  IEC  60721 -3-3.  

The  shock and  vibration  severi ty cl asses  per Table  1 7  have  been  separated  perm i tting  the  
user to  choose  e i ther the  shock (DLxS)  or vibration  (DLxV)  severi ty cl ass  or any combination  
thereof.  The  existing  DLx severi ty cl asses  are  main ta ined .  For example:  DL1  
( IEC 61 587-1 : 201 1 )  =  DL1 V and  DL1 S  ( I EC 61 587-1 /Ed4).  
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5 General  

The purpose  of the  mechan ical  tests  is  to  ensure  that  cabinets,  racks,  subracks  and  chass is  
wi l l  survive  the  normal  hand l ing  du ring  manufacture,  storage,  transportation ,  i nstal l ation  and  
i n  the  service  envi ronment.  

I n  order to  have,  for the  enclosu re  i tsel f,  some safety marg in  bu i l t- i n ,  a l l  cl assi fication  
parameters  are  h igher than  parameters  for the  overal l  appl ication  i tsel f.  Th is  shou ld  ensure  
proper working  of a  complete  un i t i n  an  appl ication .  

Un less  otherwise  speci fied  a l l  tests  shal l  be  done  at an  ambient (room)  temperature  range  of 
nom inal  +20  °C  to  +25  °C.  

The  speci fied  classi fications  of performance and  ki nds  of tests  of th is  s tandard  can  be  
combined  as  requ i red .  Compl iance  to  i nd ividual  subclauses  and  levels  i s  perm issib le.  
I nd ividual  tests  and  severi ti es  are  referred  to  by l etters  and  numbers  (see  Table  1  for 
examples  wh ich  show a  selection  of representati ve  values  from  each  subclause  and  re levant 
table) .  

The  various  tests  shou ld  be  performed  using  the  same sample  wherever i t  i s  possib le.  
Experience  has  shown  that the  sequence  of tests  l i s ted  i n  th is  s tandard  (see  a lso  
I EC 60068-1 )  enables  the  test sequence  to  be  performed  using  the  same test sample  except 
where  the  ind ividual  test resu l ts  preclude  further testi ng  of the  same sample,  i . e. ,  the  test has  
damaged  (destroyed)  the  sample.  

Table  1  – Examples  showing  references  to  tests  

Test  Subrack,  chassis  IEC  6091 7  
or IEC  60297  series  

Plug-in  un i t  
IEC  6091 7  series  

Plug-in  un i t 
IEC  60297  series  

Cabinet,  rack 
IEC  6091 7  or 

IEC  60297  series  

Cl imatic  C1  C2  C3  

I ndustri al  
atmosphere  

A1  A2  A3  

Static  l oad  SL1  SL2  SL3  SL7  SL8  
SL9  SL1 0  – 

SLH1  SLH2  SLH3  SLH4  
SLH5  SLH6  SLH7  SLH8  

SLH9  – 

SL4  SL5  SL6  
SL1 1  SL1 2  – 

LT1  LT2  LT3  
LT4  LT5  – 

ST1  ST2  ST3  
ST4  ST5  – 

NL1  NL2  NL3  
NL4  NL5  

Dynam ic 
l oad  
(vi bration )  

DL1 V DL2V DL3V  
DL1 1 V DL1 2V PA1 2  PA21  

PA31  PA32  

PA41  

PA1 1  PA1 2  PA1 3  

PA21  PA22  

PA31  PA32  

PA41  

DL4V DL5V 
DL6V 

Dynam ic 
l oad  
(shock)  

DL1 S  DL2S  DL3S  DL1 1 S  DL4S  DL5S  
DL6S  

Impact – I K04  I K07  I K08  

Protection  
( I P)  

I P20  I P20  I P30  I P42  

I P54  

Seism ic  
performance  

Reference  I EC 61 587-5  
Reference 
IEC 61 587-2 

Sh iel d i ng  
performance  

Reference IEC 61 587-3 
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Appl ication  example:  

A subrack i n  accordance  wi th  I EC 6091 7-2-3  compl ies  wi th  the  fol l owing  test requ irements :  

•  cl imatic:  C2  (see  Table  2 );  

•  i ndustria l  atmosphere:  A1  (see  Table  3);  

•  s tatic l oad :  SL2  (see  Table  4);  

•  vi bration :  DL1 V (see  Table  1 7) ;  

•  shock:  DL1 S  (see  Table  1 7) ;  

•  safety aspects :  8 . 2 . 1 ;  

•  protection  to:  I P30  (see  Table  30).  

6 Cl imatic tests  

6.1  General  

I t  i s  the  objective  of the  cl imatic tests  to  ensure  that cabinets ,  racks,  subracks,  chassis  wi th  
an  i n tegrated  subrack and  associated  p l ug- in  un i ts  wi l l  su rvive  the  particu lar environment i n  
wh ich  they wi l l  normal l y operate  wi thou t degradation  or creating  a  hazard .  

Cl imatic tests  shal l  be  se lected  by reference  to  the  appl ication  examples  g i ven  in  Table  2  for 
cabinets ,  racks,  subracks  or chass is  wi th  an  i n tegrated  subrack and  associated  p lug- i n  un i ts.  

I n  order to  cla im  compl iance  at a  g iven  l evel ,  a l l  test cri teria  for that requ irement l evel  shal l  be  
met.  

6.2  Cold ,  dry heat  and  damp heat  (cycl ic)  

Table  2  – Classifications  for cold ,  dry heat  and  damp heat  

Classi fi cation  Appl ication  examples  Cold  
accord ing  to  
IEC  60068-2-1  

Dry heat  
accord ing  to   
I EC  60068-2-2  

Damp heat accord ing  
to  IEC  60068-2-30   

(cycl ic  2× ) ,  vari ant 2 ,  
upper l im i t  

 
 

°C  

Temper-
ature  

 
°C  

Durationa  
 
 
h  

Temper-
ature  

 
°C  

Durationa  
 
 
h  

C1  Enclosed  spaces  wi thou t 
parti cu lar stresses  (for 
example  offi ce,  l aboratory)  
wi th  temperatures  between  
−1 0  °C  and  +55  °C,  20  %  
to  80  %  RH :  non -
condensing  

−1 0  1 6  55  1 6  55  

C2  Enclosed  spaces  sub ject  to  
cl imati c  stress  (for example  
production  ha l l s)  wi th  
temperatu res  between  
−25  °C  and  +70  °C,  20  %  
to  80  %  RH :  non -
condensing  

−25  1 6  70  1 6  55  

C3  Extreme  cl imati c  s tresses  
(for example  open  a i r,  
tropica l  cl imate)  wi th  
temperatu res  between  
−40  °C  and  +85  °C,  20  %  
to  95  %  RH :  non -
condensing  

−40  1 6  85  1 6  55  

a  The  d uration  shal l  be  measured  from  the  moment temperatu re  stabi l i ty of the  test  sample  i s  reached .  
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Assessment fol lowing  the tests:  

a)  Visual  exam ination  (see  I EC  6051 2-1 -1 ,  test 1 a) .  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t i n  accordance  wi th  8. 2.  

c)  For sh ie ld ing  performance exam ination ,  see  IEC 61 587-3: 201 3  (Table  1 ) .  

6.3  Industrial  atmosphere  

Table  3  – Classi fications  for industrial  atmosphere  

Classi fication  Appl ication  examples  Test condi tions  Assessment 
fol lowing  the  test  

Su lphur d ioxide  test  
and  h ydrogen  su lph ide  
test,  at  25  °C  and  75  %  
RH  (extended  range at  
40  °C  and  80  %  RH)  

accord ing  to  
IEC  60068-2-42,   

I EC  60068-2-43  and   
I EC  60068-2-49  

Sal t  m ist test 
Ka  accord ing  
to  IEC  60068-

2-1 1   
at  35  °C  
(extended  
range as  

IEC  60068-2-
52)  

SO
2
 H

2
S  NaCl  

A1  Moderate  concentration  of 
harmfu l  substances,  genera l  
i ndustri al  use  wi th  l ow 
chem ical  em iss ions  (for 
example  enclosed  spaces)  
and  concentrations  
accord i ng  to  I EC 60654-4,  
namely;  

SO
2
:  mean   0 , 1  cm 3 /m 3   

 maximum  
 0 , 5  cm 3 /m 3  

1 0  cm 3/m 3  

4  days  

1  cm 3 /m 3  

4  days  

– Vi sual  exam ination  
(for example  
a l teration  i n  surface  
fi n i sh ,  traces  of 
corrosion ,  col ou r,  
deg ree  of l ustre)  

For sh i el d i ng  gasket 
performance  
exam inati on  see  
I EC 61 587-3   

A2  Heavy concentrati on  of 
harmfu l  substances,  wi th  
considerab le  chem ical  
em iss ions  (for example  
chem ical  i ndustry,  fi e l d  
work)  and  concentrati ons  
accord i ng  to  I EC 60654-4  
namely:  

SO
2
:   mean   5  cm 3 /m 3   

 maximum
 1 5  cm 3/m 3  

H
2
S:  mean   1 0  cm 3/m 3   

 maximum
 50  cm 3/m 3   

25  cm 3/m 3  

4  days  

1 0  cm 3/m 3  

to  

1 5  cm 3/m 3  

4  days  

– Vi sual  exam ination  
(for example  
a l teration  i n  su rface  
fi n i sh ,  traces  of 
corros ion ,  col ou r,  
deg ree  of l ustre).  

Variati on  i n  
res i stance  of 
earth ing  conductor 
j unctions,  see  8. 2  

For sh i e l d i ng  gasket 
performance  
exam inati on  see  
I EC 61 587-3   

A3  Heavy concentrati on  of 
harmfu l  substances  
combined  wi th  stress  due  to  
mari time  cl imate  (for 
example  seaborne  chem ical  
processing  technology,  
d ri l l i ng  ri gs)  and  
concentrations  accord i ng  to  
I EC 60654-4,  namely:  

SO
2
:   mean   5  cm 3 /m 3   

 maximum
 1 5  cm 3/m 3  

H
2
S:   mean  1 0  cm 3/m 3   

 maximum
 50  cm 3/m 3   

25  cm 3/m 3  

4  days  

1 0  cm 3/m 3  

to  

1 5  cm 3/m 3  

4  days  

5  %  
96  h  at  35°C  

Extended  
range:  

5%  

1  cycle:  1 46  h  
at  35  °C  

Vi sual  exam ination  
(for example  
a l teration  i n  su rface  
fi n i sh ,  traces  of 
corrosion ,  col ou r,  
deg ree  of l ustre)  

Variati on  i n  
res i stance  of 
earth ing  conductor 
j unctions,  see  8. 2  

For sh i el d i ng  gasket 
performance  
exam inati on  see  
I EC 61 587-3  

NOTE  The  tests  can  be  performed  on  i nd i vi dual  components  and  sample  u n i ts  or component  assembl ies  i nstead  
of the  ori g i na l  un i ts  (cabi nets,  racks  and  subracks,  chassis)  i f the  repl acement  i tems  and  the  ori g i nal  sample  
share  the  same  material s  and  surface  treatments.  
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7  Mechanical  tests  

7. 1  General  

Mechan ical  tests  shal l  be  selected  from  the  fo l lowing  subclauses  accord ing  to  the  requ ired  
appl ication .  Compl iance  to  a  g iven  subclause  is  on l y ach ieved  when  a l l  test cri teria  from  that 
subclause  are  met.  

7.2  Tests  for subracks  or chassis  wi th  an  in tegrated  subrack and  associated  plug-in  
un i ts  according  to  IEC  6091 7  or IEC  60297  

7.2. 1  Static  mechan ical  load  tests  of a  subrack or a  chassis  wi th  an  in tegrated  
subrack 

7.2. 1 . 1  Load  bearing  – General  

The purpose  of the  test i s  to  evaluate  the  l oad  bearing  capabi l i ty of the  s tructural  parts  of the  
IEC 6091 7  or I EC 60297  series  of subracks  or chassis  wi th  an  in tegrated  subrack.  Th is  
i ncludes  subracks  per I EC 60297-3-1 01  (conven tional  1 9  in  subrack),  I EC  60297-3-1 07  (smal l  
form  factor 1 9  i n  subrack),  and  I EC 60297-3-1 08  (R-type  1 9  in  subrack).  

7.2. 1 .2  Static mechan ical  load  test fixture  for subracks  or chassis  wi th  an  in tegrated  
subrack 

An  I EC 6091 7  or I EC  60297  series  compl ian t subrack or chass is  wi th  an  i n tegrated  subrack 
shal l  be  moun ted  in  a  ri g i d  test fixture  via  the  standard  mounting  flanges  as  shown  i n  
F igu re  1 .  Th is  appl ies  to  subracks  designed  for e i ther vertical l y or hori zon tal l y oriented  p l ug- in  
un i ts.  

 

Figure 1  – Static  mechan ical  load  test fixture  for a  subrack  
or a  chassis  wi th  an  in tegrated  subrack 

Subrack or chass is   
wi th  i n teg rated  subrack 

Top  view 

Front  vi ew 

Chassis  wi th   
i n tegrated   
subrack 

Subrack 

Test  fi xtu re  

Mounti ng  fl ange  

IEC 
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7.2. 1 .3  Subrack mechanical  load  test  and  assessment – Vertical  mounted  plug-in  
un i ts  

7.2. 1 .3.1  General  

The m in imum  defin i tion  of the  subrack for the  mechan ical  l oad  test i s  shown  i n  F igure  2  and  
cons ists  of 2  end  p lates  connected  by 2  fron t  hori zon tal  members  and  2  rear horizon ta l  
members  or combinations  thereof.  The  deflection  of the  l ower front/rear subrack l oad  bearing  
horizon ta l  members  is  used  as  an  ind i rect measure  of the  load  bearing  capabi l i ty of the  
subrack and  deflection  shal l  be  l ess  than  the  defined  value.  Thus  the  fron t  subrack horizon ta l  
members  wi l l  prevent d i sengagement of the  pl ug - in  un i ts  from  the  gu ide  ra i l s ,  m isal ignment 
wi th  p lug-i n  un i t front  panel  a l ignment p i ns  and  p l ug - i n  un i t front panel  reten tion  devices.  The  
rear horizon ta l  members  may be  braced  by an  appl ication  speci fic  component such  as  a  
backplane,  a  backpanel  or a  d i rect mounted  fixed  connector system  warran ting  appl ication  
speci fic rear horizon ta l  members.  I t  sha l l  be  reported  i f the  subrack under test i s  assembled  
wi th  such  a  componen t.  I f the  subrack i s  an  i n tegra l  part of a  chass is  the  same subrack/plug-
in  un i t  i n terfaces  are  tested .  

A s ing le  poin t l oad  P3  shal l  be  appl i ed  equal l y to  al l  l ower horizon tal  members  a long  the  
cen tre  l i ne  of the  subrack as  ou tl i ned  in  F igure  2  and  Table  4 .  

 

Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

Figure 2  – S ing le  point  (P3)  load  test for a  subrack 

7.2. 1 .3.2  Chassis  wi th  an  in tegrated  subrack mechanical  load  test  – Vertical  
mounted  plug-in  un i ts  

The maximum  deflection  of the  subrack load  bearing  members  as  an  i n tegral  part of the  
chass is  and  the  deflection  of the  chass is  under l oad  shal l  be  l ess  than  the  defined  value.  See  
F igu re  3  and  Table  4 .  The  performance levels  chosen  are  based  on  industry speci fications  for 
the  i n tended  appl ications.  

IEC  

Rear hori zon tal  
members  

D1  or Ds  

P3  End  p late  (2× )  

n  ×  U  

n  ×  SU  

Maximum  deflection   
front-rear l ess  than   
0 , 4  mm  

Center l i ne  Fron t hori zon ta l   
members   
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Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

Figure 3  – S ing le  point  (P3)  load  test for a  chassis  wi th  an  in tegrated  subrack 

Table  4 – Static  mechan ical  load  performance  levels  for subracks  – 
Vertical  mounted  plug-in  un i ts  

Performance  l evel  S ing le  point load  P3  
N  

SL1  46  

SL2  69  

SL3  92  

SL7  1 20  

SL8  1 56  

SL9  200  

SL1 0  260  

 

7.2. 1 .3.3  Assessment fol lowing  the  vertical  plug-in  un i t  P3  load  test  

The acceptance cri teria  are  the  fol lowing .  

a)  The  maximum  deflection  of the  l ower subrack members  or the  unders ide  of the  chass is  
shal l  be  l ess  than  0 , 4  mm .  

b)  There  shal l  be  no  structu ral  deformation  affecti ng  form ,  fi t  and  function .  

c)  I f the  l oad  P3  cannot be  appl i ed  at the  location  speci fi ed  i n  F igure  2  or F igure  3  the  
l ocation  used  for testing  shal l  be  reported .  

d )  A typical  report  of the  test resu l ts  for the  subrack i s  shown  i n  Table  5.  

Table  5  – Typical  test report  of the  mechan ical  P3  load  test  

Subrack per IEC  Subrack width  Performance l evel  

I EC 60297-3-1 01  84HP  SL3  

 

IEC

D1  or Ds  

P3  
n  ×  U  

n  ×  SU  

Maximum  deflection   
l ess  than  0 , 4  mm  

Center posi ti on  
Typica l  add i ti onal  
support  

Maximum   
defl ection   
l ess  than  
0 , 4  mm  
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7.2. 1 .4  Subrack mechanical  load  test  and  assessment – Horizontal  mounted  plug-in  
un i ts  

7. 2. 1 .4. 1  General  

Plug- in  un i ts  may be  p laced  horizon tal l y in to  a  subrack or a  chassis  wi th  an  i n tegrated  
subrack.  For the  purpose  of testi ng  the  ri g id i ty of the  p lug - i n  un i t gu ide  ra i l s  a  ri g id  test pl ate  
s imu lati ng  the  i n tended  use  PB  (Prin ted  Board)  form  factor shal l  be  i nserted  i n to  a  p l ug -in  un i t  
gu ide  ra i l  pos i ti on .  Pressure  s imu lati ng  the  p lug- i n  un i t  mass  categories  as  per Table  6  shal l  
be  exerted  on  pos i ti on  P4.  See  F igure  4.  

 

Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

Figure 4 – S ing le  point  (P4)  load  test for a  subrack  
or a  chassis  wi th  an  in tegrated  subrack 

Table  6  – Static  mechan ical  load  performance  levels  for subracks  – 
Horizontal  mounted  plug-in  un i ts  

Performance  l evel  S ing le  point load  P4  
N  

SLH1  2 , 5  

SLH2  3 , 5  

SLH3  5, 0  

SLH4  7 , 0  

SLH5  1 0 , 0  

SLH6  1 5, 0  

SLH7  26, 0  

SLH8  52 , 0  

SLH9  78, 0  

 

IEC  

D1  or Ds  

P4  

n  ×  U  

n  ×  SU  

Maximum  deflection  
front-rear l ess  than  
0 , 4  mm  

PB  s i ze  ri g i d   
test  p l ate  Plug-i n  u n i t  

gu i de  rai l s  
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7.2. 1 .4.2  Assessment  fol lowing  the horizontal  plug-in  un i t  P4 load  test  

The acceptance cri teria  are  the  fol lowing .  

a)  The  maximum  deflection  of the  l ower subrack members  or the  unders ide  of the  chass is  
shal l  be  l ess  than  0 , 4  mm .  

b)  There  shal l  be  no  evidence of gu ide  ra i l  deflection ,  damage,  d is location ,  shearing  or 
l oosen ing .  

c)  There  shal l  be  no  s tructu ral  deformation  affecti ng  form ,  fi t  and  function .  

d )  I f the  l oad  P4  cannot be  appl ied  at  the  l ocation  speci fied  i n  F igure  4  the  l ocation  used  for 
testing  shal l  be  reported .  

e)  A typ ical  report  of the  test resu l ts  for the  subrack i s  shown  i n  Table  7.  

Table  7  – Typical  test report  of the  mechan ical  P4  load  test  

Subrack per IEC  Subrack Width  Performance Level  

I EC 60297-3-1 01  84HP  SLH5  

 

7.2.2  Dynamic mechan ical  l oad  tests  for a  subrack or a  chassis  wi th  an  i n tegrated  
subrack 

7.2.2 .1  Subrack and  chassis  wi th  an  in tegrated  subrack vibration  and  shock test  – 
General  

The phys ical  s i ze  of the  subrack or chassis  wi th  an  i n tegrated  subrack shal l  be  selected  from  
the  I EC  6091 7  or I EC 60297  series.  Th is  incl udes  subracks  per I EC  60297-3-1 01  
(conventional  1 9  i n  subrack),  I EC 60297-3-1 07  (smal l  form  factor 1 9  i n  subrack),  and  
I EC 60297-3-1 08  (R-type  1 9  i n  subrack).  

The  subrack or the  chassis  wi th  an  i n tegrated  subrack under test  shal l  be  mounted  i n  a  rig id  
test fixture  via  the  s tandard  subrack or chass is  wi th  i n tegrated  subrack mounting  fl anges  as  
shown  in  F igure  5  and  F igure  6 .  Table  8  and  Table  9  provide  detai led  l oad  i nstructions.  I t  
sha l l  be  reported  i f subrack or chassis  s l i des  (support ra i l s)  are  requ ired  for the  test.  

Mass  l oaded  plug- in  un i ts  shal l  be  mounted  i n to  the  subrack retained  by the ir defined  front 
panel  retention  devices.  Mass  l oaded  pl ug- in  un i ts  shal l  use  free  connectors  and  engage wi th  
subrack mounted  fixed  connectors  wh ich  are  e i ther d i rectl y mounted  to  the  subrack rear 
horizon ta l  members  or mounted  to  a  backplane  or fixed  connector bracket or panel .  

Mass  loaded  p lug- i n  un i ts  sha l l  be  even ly d is tribu ted  over the  wid th  of the  subrack.  See  
Figu re  7  and  Table  8  and  Table  9.  Mass  l oaded  pl ug- i n  un i ts  shal l  be  i nserted  i n to  the  subrack 
provided  pl ug- in  un i t  gu ide  ra i l  pos i tions.  

Subracks  shal l  be  assembled  in  accordance wi th  the  manufactu rer's  instructions.  
Subrack/chassis  mounting  screws  to  the  test fixture  (see  F igure  5  and  F igure  6)  and  a l l  
subrack structura l  assembly screws shal l  be  tightened  to  the  manufacturers  recommended  
torque  values.  

The  chosen  connector system  (fixed  and  free)  used  for the  purpose  of the  test sha l l  be  
reported .  The  defined  connector test  cond i ti ons  shal l  be  observed .  

7.2.2 .2  Subrack or chassis  wi th  an  in tegrated  subrack – Rig id  test fixture  

Vibration  and  shock tests  shal l  be  performed  on  a  subrack or a  chassis  wi th  i n tegrated  
subrack assembled  wi th  mass  loaded  p lug- i n  un i ts  accord ing  to  the  I EC 60068  references  as  
shown  i n  Table  1 7  of th is  standard .  The  test fixtu re  shal l  be  mounted  d i rectl y to  the  vibration  
table .  
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Key 

For U  see  I EC 60297-3-1 00  

For SU  see  I EC 6091 7-2-2  

Figure 5  – Test  fixture wi th  a  subrack under test  

 

Key 

For U  see  I EC 60297-3-1 00  

For SU  see  I EC 6091 7-2-2  

Figure 6  – Test  fi xture wi th  a  chassis  wi th  an  i n tegrated  subrack under test  

IEC  

Subrack ri g i d  
test  fi xtu re  

1  U  or 1  SU  
m in imum  

P lug-i n  u n i ts   
wi th  s imu lated   
l oad  i n  a l l  s l ots  

n  ×  U  
or  

n  ×  SU  

1 U  or 1 SU  
m in imum  

Subrack mounti ng  
screws  

Subrack  
Chassis  

IEC  

Subrack  
ri g i d   
test  fi xture  

1  U  or 1 SU  
m in imum  

Plug-i n  u n i ts   
wi th  s imu lated   
l oad  i n  a l l  s l ots  

n  ×  U  
or  

n  ×  SU  

1 U  or 1 SU  
m in imum  

Subrack  
mounti ng  screws  

Subrack  
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7.2.2 .3  Subrack or chassis  wi th  an  in tegrated  subrack test  setup  

The m ixed  vertica l  mounted  p lug- i n  un i t test  set up  and  the  horizon tal  mounted  p lug- in  un i t  
test set up  or a  m ix of hori zon ta l  moun ted ,  vertical  mounted  p l ug- i n  un i ts  and  other devices  i s  
cons idered  appl ication  speci fic.  However,  the  vibration  measurement poin t shal l  be  observed .  
See  F igure  7c  and  F igure  7d .  

 

Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

a)  Subrack wi th  vertical  mounted  plug -in  un i ts  

 

Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

b)  Chassis  wi th  i n tegrated  subrack 

IEC  

n  ×  U  
n  ×  SU  

D1  or Ds  

Vibrati on  measurement poi n t  on  upper subrack  
s tructura l  member  

Mass  l oaded  p l ug- i n  u n i ts  

Retention  devices  fastened  

1  1 4  

IEC  

n  ×  U  
n  ×  SU  

D1  or Ds  

Vibrati on  measurement  poi n t  

Mass  l oaded  p l ug- i n  u n i ts  

Reten tion  devices  fastened  

1  1 4  
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Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

c)  Example  of subrack wi th  m ixed  height vertical  mounted  plug-in  un i ts  

 

Key 

For U  see  I EC 60297-3-1 00  

For D1  see  I EC 60297-3-1 01  

For SU  see  I EC 6091 7-2-2  

For Ds  see  I EC 6091 7-2-2  

d)  Example  of subrack wi th  hori zontal  mounted  or m ixed  mounted  plug-in  un i ts  

Figure 7  – Test  setup and  measurement point  

IEC  

n  ×  U  
n  ×  SU  

D1  or Ds  

Vibrati on  measurement poi n t  

Mass  l oaded  pl ug - i n   

un i ts  n  ×  6HP  Reten tion  devices  fastened  

Typica l  power supply may be  

s imu lated  by n  ×  6HP  mass  

l oaded  p l ug -i n  un i ts  

IEC  

n  ×  U  
n  ×  SU  

D1  or Ds  

Vibrati on  measurement  poi n t  

Mass  l oaded  pl ug - i n  u n i ts  Reten tion  devices  fastened  

1  1 4  
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7.2.2 .4  Subrack and  chassis  wi th  an  in tegrated  subrack – Load  categories  

7.2.2 .4.1  General  

The subrack load  category (SLC)  defines  a  choice  of subracks  and  thei r associated  tota l  p l ug-
i n  un i t mass  l oad .  See  Table  8  and  Table  9 .  

7.2.2 .4.2  Subrack load  categories  for the  IEC  60297  series  

Table  8  – IEC  60297  series  subracks  wi th  mass  loaded  plug-in  un i ts  

Subrack load  
category SLC  

IEC  60297-3-x Plug-in  un i t  
S ing le  mass   

kg  

P lug-in  un i t  
quanti ty 
6HP  

Plug-in  un i t  
Total  mass  

kg  

SLC1  

Select  
depth  D1  and  U  

height  

0, 25  

1 4  

3, 50  

SLC2  0, 50  7, 00  

SLC3  0, 70  9, 80  

SLC4  1 , 00  1 4, 00  

SLC5  1 , 50  21 , 00  

SLC6  2, 00  28, 00  

SLC7  4, 00  56, 00  

SLC8  6, 00  84, 00  

 

7.2.2 .4.3  Subrack load  categories  for the  IEC  6091 7  series  

Table  9  – IEC  6091 7  series  subracks  with  mass  loaded  plug-in  un i ts  

Subrack l oad  
category SLC  

Subrack Width  
Ws1  
mm  

I EC  6091 7-2-2  P lug-in  un i t  
S ing le  mass  

kg  

P lug-in  un i t 
quanti ty 

Ws4=30  mm 

Plug-in  un i t  
Total  mass  

kg  

SLC2  425  

Select  
depth  Ds2  and  

SU  hei gh t  

0 , 50  

1 4  7 , 00  

SLC9  475  1 5  7 , 50  

SLC1 0  600  20  1 0 , 00  

SLC4  425  

1 , 00  

1 4  1 4 , 00  

SLC1 1  475  1 5  1 5, 00  

SLC1 2  600  20  20, 00  

SLC6  425  

2 , 00  

1 4  28, 00  

SLC1 3  475  1 5  30, 00  

SLC1 4  600  20  40, 00  

 

7.2.2 .5  Test setup  for the  subrack and  chassis  wi th  an  in tegrated  subrack – Total  
mass  categories  

7.2.2 .5. 1  General  

The  tota l  mass  category defines  the  mass  of the  subrack assembled  wi th  the  tota l  mass  of the  
p lug- in  un i ts  or the  mass  of a  chassis  wi th  an  i n tegrated  subrack assembled  wi th  the  tota l  
mass  of the  p l ug- in  un i ts.  The  mass  categories  Bx are  defined  i n  I EC  61 587-5.  The  same 
mass  categories  appl y for the  I EC  6091 7  series  and  the  I EC  60297  series.  The  test  setup,  the  
test method  and  test acceptance cri teria  for the  selected  category shal l  be  appl i ed  throughout  
the  testing .  The  mass  of a  subrack or chass is  wi th  in tegrated  subrack assembled  wi th  p lug- i n  
un i ts  shal l  fal l  i n to  the  tota l  mass  test categories  as  defined  i n  Table  1 0 .  For shock and  
vibration  test cl assi fications,  see  7 . 2 . 3. 4,  Table  1 7 .  
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Table  1 0  – Subrack or chassis  wi th  in tegrated  subrack – Total  mass  test categories  

Total  mass  test category kg  

B1  <23  

B2  ≥23  to  <68  

B3  ≥68  to  <1 81  

 

7.2.2 .5.2  Assessment fol lowing  the IEC  6091 7-2-2  or the  IEC  60297-3-x subrack or 
chassis  wi th  an  in tegrated  subrack shock and  vibration  test  

The acceptance  cri teria  are  the  fol l owing .  

a)  No vis ib le  mechan ical  damage – perform  visual  exam ination  for such  fa i l u res  as  crack 
formation ,  permanent deformation  (d imensions) ,  l oosened  screw connection ,  abras ion  on  
the  subrack,  abrasion  on  the  connector.  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t  i n  accordance wi th  8 . 2. 1 .  

c)  Subrack or chass is  EMC gaskets  and  p lug- i n  un i t  ESD cl ips  ( i f used)  shal l  main tain  form ,  
fi t  and  function .  

d )  Typical  reports  of the  test resu l ts  for the  subrack or chass is  wi th  an  i n tegrated  subrack i n  
accordance  wi th  I EC 6091 7-2-2  or I EC 60297-3-x are  shown  i n  Table  1 1  and  Table  1 2 .  

Table  1 1  – Typical  shock test report of subrack or chassis  wi th  an  in tegrated  subrack 

Subrack per IEC   
(report selected  si ze)  

Subrack l oad  category 
SLC 

Subrack total  mass  
category B  

Shock classi fi cation  
DLxS  

I EC 60297-3-1 01  SLC6  B2  DL1 S  

 

Table  1 2  – Typical  vibration  test  report  of subrack or chassis  wi th  an  in tegrated  subrack 

Subrack per IEC   
(report selected  si ze)  

Subrack l oad  category 
SLC 

Subrack total  mass  
category B  

Vibration  classi fication            
DLxV 

I EC 60297-3-1 01  SLC6  B2  DL3V 

 

7.2.3  Vibration  and  shock test of a  mass  loaded  plug-in  un i t  

7 .2.3. 1  Plug-in  un i t  vibration  and  shock test – General  

The phys ical  s i ze  of the  p l ug- i n  un i t  shal l  be  selected  from  the  I EC  6091 7  or I EC  60297  
series.  The  test wi l l  perm i t the  qual i fication  of the  p l ug- in  un i t moun ted  free  connector / 
subrack moun ted  fixed  connector i n terface,  the  p lug- i n  un i t fron t panel  reten tion  device,  EMC 
and  ESD  components,  and  the  subrack gu ide  ra i l  d es ign  feature.  The  chosen  connector 
system  (fixed  and  free)  used  for the  purpose  of the  test shal l  be  reported .  The  defined  
connector test cond i tions  shal l  be  observed .  The  p lug- i n  un i t retention  devices  shal l  be  i n  
l ocked  pos i ti on .  

7.2.3.2  Plug-in  un i t  – Typical  rig id  test fi xture  

7.2.3.2 .1  General  

The test fixture  shal l  be  of a  ri g i d  des ign  and  shal l  i nclude  the  fixed  connector in terface  wh ich  
is  e i ther backplane  mounted  or bracket mounted  s imu lating  the  i n tended  use  environment 
(s imu lation  of service  cond i tion).  The  ri g i d  test  fixture  shal l  provide  for a  p l ug- i n  un i t  gu ide  rai l  
des ign  and  p lug- i n  un i t retention  device  in terface  s imu lating  the  i n tended  use  envi ronment 
(s imu lation  of service  cond i ti on).  A typ ical  rig i d  test fixture  for p lug - i n  un i ts  i s  shown  i n  
F igu re  8  and  F igure  9.  The  test fixture  i n ternal  p l ug- in  un i t i n terface  d imensions  shal l  comply 
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wi th  I EC  6091 7-2-2  or I EC 60297-3-1 01 .  The  test  fixture  external  d imensions  are  cons idered  
des ign  speci fic.  The  test fixture  shal l  be  moun ted  d i rectl y to  the  vibration  table.  The  vibration  
and  shock tests  shal l  be  performed  on  a  mass  l oaded  p l ug- i n  un i t i n  accordance wi th  the  
I EC 60068  references  as  shown  i n  Table  1 7  of th i s  standard .  

 

Figure 8  – Overview of a  typical  p lug-in  un i t  and  test  fi xture  

IEC  
Plug-i n  u n i t  

Free  connector 

Rig i d  test  fi xtu re  for 
s i ng le  30, 48  mm  or 
30, 00  mm  pl ug -i n  un i t  

BS EN 61587-1:2017



 – 24  – I EC 61 587-1 : 201 6  © I EC  201 6  

7.2.3.2 .2  Typical  test setup for a  plug-in  un i t  test fixture  – Sectional  views  

 

Figure 9  – Overview of a  typical  p lug-in  un i t  test fixture  – Sectional  views  

7.2.3.2 .3  Mass  loaded  plug-in  un i t  

The equal l y d is tribu ted  mass  attached  to  the  p l ug- in  un i t  PB  shal l  be  i n  compl iance  wi th  the  
IEC 6091 7  or I EC 60297  series  pl ug- in  un i t boundaries .  The  mass  loaded  p l ug- i n  un i t requ ires  
the  assembly of a  front panel  and  a  free  connector typical l y mounted  to  the  PB.  The  attached  
load  may be  constructed  of any type  of materia l .  A typical  mass  l oaded  p lug- i n  un i t  
configuration  is  shown  i n  F igu re  1 0 .  Table  1 3  and  Table  1 4  provide  detai ls .  

IEC  

Side view  (Section  B-B)  

A  A  

Plug-i n  u n i t  gu i de  rai l  

Plug-i n  un i t  retention  

Rig i d  test  fi xtu re  

Backplane  

Fi xed  connector  

Top vi ew (Section  A-A)  

Backplane  Fixed  connector  

B  

Guide  ra i l  

B  

Rig i d  test  fi xtu re  

P
lu
g
-i
n
 u
n
it
 

re
te
n
ti
o
n
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Key 

For H8,  H 1 0  or D4  and  30, 48  see  I EC 60297-3-1 01  

For H8,  H1 0  or D5  and  30, 48  see  I EC 60297-3-1 07  

For Hs3,  Hs8  or Ds5  and  30, 00  see  I EC 6091 7-2-2  

PCB  (Prin ted  C i rcu i t  Board )  

Figure 1 0  – Typical  mass  loaded  plug-in  un i t  

7. 2.3.2 .4  Mass  loaded  plug-in  un i t  assembled  with  mezzanine  plug-in  un i ts  

Plug- in  un i ts  i n  accordance wi th  the  I EC 6091 7  or I EC  60297  series  may become the  host for 
one  or more  “mezzan ine”  plug- in  un i ts .  A typ ical  mass  loaded  mezzan ine  p lug- in  un i t can  be  
removed  from  the  subrack wi thou t removing  the  host p lug - in  un i t.  I EC 60297-3-1 07  p l ug- in  
un i t s i zes  are  typica l l y used  as  mezzan ine  p lug -in  un i ts,  bu t are  not l im i ted  to  th is  use.  A 
typ ical  configuration  i s  shown  i n  F igure  1 1 .  For the  purpose  of the  d ynam ic test,  Table  1 3  and  
Table  1 4  provide  for pl ug- in  un i t  tota l  mass  l oad  test categories  for host p lug- i n  un i ts  
assembled  wi thout mezzan ine  p lug- i n  un i ts  or assembled  wi th  mezzan ine  pl ug- in  un i ts .  The  
mass  load  for a  mezzan i ne  p lug- in  un i t shal l  s imu late  the  i n tended  use  and  i s  cons idered  part 
of the  p lug- i n  un i t total  mass  l oad  category PAxx.  

IEC  

Side  view  

Retention  device  

H8  or Hs8  

30, 48  or 30, 00  

Top vi ew  

Front  panel  Mass  l oad  Free  connector 

PCB  th i ckness  

PCB   

Gap  4  ×  5  mm  

H1 0  or Hs3  

D4  or D5  or Ds5  
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Key 

For H8,  H 1 0  or D4  and  30, 48  see  I EC 60297-3-1 01  

For H8,  H1 0  or D5  and  30, 48  see  I EC 60297-3-1 07  

For Hs3,  Hs8  or Ds5  and  30, 00  see  I EC 6091 7-2-2  

 

Figure 1 1  – Typical  mass  loaded  host  p lug-in  un i t  assembled   
wi th  a  mass  loaded  mezzanine  plug-in  un i t  

7. 2.3.3  Plug-in  un i t  total  mass  categories  

7.2.3.3.1  General  

The tota l  mass  categories  Ax l im i ts  are  defined  i n  I EC 61 587-5.  To  be  ab le  to  test i nd ividual  
p lug- i n  un i ts  the  I EC  61 587-5  stated  l im i ts  A1 ,  A2,  A3,  A4,  have  been  subd ivided  i n to  actual  
p lug- in  un i t  PAxx mass  categories.  The  same PAxx mass  categories  apply to  the  I EC  6091 7  
and  the  I EC 60297  series.  For the  purpose  of the  test,  the  p lug- in  un i t tota l  mass  category 
may or may not i nclude  the  assembly of a  mezzan ine  p lug - i n  un i t.  However,  i f mezzan ine  
p lug- i n  un i ts  are  part of the  host (or carrier)  plug- in  un i t functional i ty,  the  host p lug- in  un i t  
under test sha l l  i nclude  the  mass  l oaded  mezzan i ne  p l ug - in  un i t(s) .  The  mechan ical  i n terfaces  
of the  host p lug- i n  un i t/mezzan ine  p l ug- in  un i t(s)  sha l l  be  tested  and  reported .  

IEC  

Side view  

Retention  device  

H8  or Hs8  

30, 48  or 30, 00  

Top  vi ew  

Free  connector 

PCB  
th i ckness  

PCB   

Gap  4  ×  5  mm  

H1 0  or Hs3  

D4  or D5  or Ds5  

Mezzan ine  p l ug-i n  
un i t  fi xed  connector Mezzan ine  p l ug-i n  

un i t  free  connector 

Mass  l oad  on  
mezzan ine  
p l ug -i n  un i t  

Fron t panel   
host  p l ug-i n  un i t  

Front  panel  
mezzan ine   
p l ug -i n  un i t  

Mezzan ine  pi u  

BS EN 61587-1:2017



I EC 61 587-1 : 201 6  © I EC  201 6  – 27  – 

7.2.3.3.2  Total  mass  categories  for the  IEC  60297  plug-in  un i t  series  

Table  1 3  – IEC  60297  series  mass  loaded  plug-in  un i ts  

Plug-in  un i t  
mass  category 

PA 

Plug-in  un i t  
width  
6HP  

Plug-in  un i t  (wi th  or wi thout 
mezzan ine  plug-in  un i t)  

mass  
kg  

PA1 1  

Select  
depth  D4  and  U  he igh t  

0, 25  

PA1 2  0, 50  

PA1 3  0, 70  

PA21  1 , 00  

PA22  1 , 50  

PA31  2, 00  

PA32  4, 00  

PA41  6, 00  

 

7.2.3.3.3  Total  mass  categories  for the  IEC  6091 7  plug-in  un i t  series  

Table  1 4  – IEC  6091 7  series  mass  loaded  plug-in  un i ts  

Plug-in  un i t   
mass  category  

PA 

Plug-in  un i t   
width   

Ws4 =  30mm 

Plug-in  un i t  (wi th  or wi thout 
mezzan ine  plug-in  un i t)  

mass  
kg  

PA1 2  

Select  
depth  Ds5  and  SU  height  

0 , 50  

PA21  1 , 00  

PA31  2 , 00  

PA32  4 , 00  

PA41  6 , 00  

 

7.2.3.3.4  Assessment fol lowing  the  plug-in  un i t  shock and  vibration  load  test  

The acceptance cri teria  are  the  fol lowing .  

a)  The  defined  connector test cond i ti ons  shal l  be  met  (see  connector standard ).  

b)  The  chosen  connector system(s)  (for the  host  and  the  mezzan ine  p lug - i n  un i ts)  shal l  meet 
at  a l l  i ts  i n terfaces  the  set ou t form ,  fi t  and  function  cond i tions.  

c)  The  test fixture  mounted  p lug- in  un i t  gu ide  ra i l s  shal l  be  vis ib l y undamaged .  

d )  The  p lug- in  un i t/test fixtu re  retention  devices  shal l  be  undamaged  and  i n  l ocked  posi ti on .  

e)  P lug- i n  un i t  front panel  EMC gaskets  ( i f used)  and  p l ug -i n  un i t/test fixture  mounted  ESD 
cl ips  ( i f used)  sha l l  main ta in  thei r form ,  fi t  and  functi on .  

f)  Typical  reports  of the  test resu l ts  for a  pl ug- in  un i t  i n  accordance wi th  I EC  60297-3-x or 
I EC 6091 7-2-3  are  shown  i n  Table  1 5  and  Table  1 6 .  
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Table  1 5  – Typical  shock test report of a  plug-in  un i t  

Plug-in  un i t  per IEC  
(report selected  s i ze)  

P lug-in  un i t  mass  category 
PAxx 

Shock classi fi cation  
DLxS  

I EC 60297-3-1 01  PA21  DL2S  

 

Table  1 6  – Typical  vibration  test  report  of a  plug-in  un i t  

Plug-in  un i t  per IEC  
(report selected  s i ze)  

P lug-in  un i t  mass  category  
PAxx 

Vibration  classi fication  
DLxV 

I EC 60297-3-1 01  PA21  DL3V 

 

7.2.3.4  Shock and  vibration  test classifications  

7.2.3.4.1  General  

This  standard  d istigu ishes  between  compl iance  for vibration  (DLxV)  and  compl iance  for shock 
(DLxS)  tests  to  perm i t  users  to  choose speci fic appl ication  tests  (see  Clause  5,  paragraph  4) .  
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Table  1 7  – Vibration  and  shock classi fications  for subracks,  chassis   
wi th  in tegrated  subracks  and  associated  plug-in  un i ts  

Classifi-
cations 

Vibration 

I n tended  
appl ication  

Test Fc:  Vibration ,  s inusoidal ,  
accord ing  to  IEC  60068-2-6  

Classi fi -
cations  

Shock 

Test Ea:  Shock,  accord ing  to  
IEC  60068-2-27  

Frequen-
cy 

range  

Defl ec-
tion  

ampl i tude  

Accelera-
tion  

ampl i tude  

Peak  
accelera-

tion  

Duration  
time  

Number 
of 

shocks  

Hz mm  m /s2   m /s2  ms   

DL1 V Low l evel  of 
shock and  
vibrati on .  F i xed  
appl i cation  at  
power stations  
and  general  
i ndustria l  
appl i cations  
(cl ass  3M3,  
I EC 60721 -3-3).  

2  to  9  1 , 5  – DL1 S  70  1 1  1 8  

9  to  200  – 5  

DL2V Moderate  l evel  
of shock and  
vi brati on ,  
s tationary and  
mobi l e  use.  
Loaded  cabinet 
for rai lway,  
motorway 
s i gnal l i ng  
appl i cations,  
cl ose  to  rotati ng  
mach ines  (cl ass  
3M4,   
I EC  60721 -3-3).  

2  to  9  3 , 0  – DL2S  1 00  1 8  1 8  

9  to  200  – 1 0  

DL3V H igh  l evel  of 
shock and  
vi brati on .  Mobi l e  
appl i cations  
subject  to  h i gh  
stress,  heavy 
rotati ng  
mach inery,  sh ips  
(cl ass  3M7,  
I EC 60721 -3-3).  

2  to  9  1 0  – DL3S  250  1 8  1 8  

9  to  200  – 30  

  Test Fh :  Vibration ,  random,  
accord ing  to  IEC  60068-2-64  

 Test Ea:  Shock,  
accord ing  to  IEC  60068-2-27  

DL1 1 V Severe  mobi l e  
appl i cations  on  
wheels  
I EC 61 373  
Cat.  2  

I EC 60068-2-64: 2008,  Tab le  A. 5  and  
Table  A. 6  

Category 4  a ,  b ,  c  

DL1 1 S  400  1 1  1 8  

DL1 2V Ai rborne  
appl i cations  
I EC 60068-2-64  
referri ng  to  
RTCA DO-1 60D  

I EC 60068-2-64: 2008,  Tab le  A. 7  and  
Table  A. 8  

Category 1  a , b, c, d  

 

For se ism ic tests,  see  I EC 61 587-5.  

7.2.3.4.2  Test procedure:  vibration  – S inusoidal  

Test axes:  x-y-z 

Trans i t  t ime:  1  octave/m inu tes  

Test duration/axis:  1 0  frequency cycles  

Resonance  search :  1 0  Hz to  1 50  Hz,  2  m /s2  acceleration  
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Resonance  test:   Resonance wi th  a  magn i fication  factor of 3  to  4  sha l l  have  the  
vibration  ampl i tude  i ncreased  unti l  the  magn i fication  factor 
reaches  7  to  8 .  Th is  l evel  shal l  be  maintained  for a  period  of not 
l ess  than  1 0  m in .  

7.2.3.4.3  Test procedure:  vibration  – random  

Test axes:  vertical ,  horizon tal ,  l ong i tud inal  and  transversal  

Trans i t  t ime:  1  octave  / axis  

Test duration  / axis:  5  h  /  axis  

7.2.3.4.4  Test procedure:  ai rborne  

Test axes:  x-y-z  

Transi t  t ime:  3  octave  / axis  

Test duration  / axis:  1  h  / axis  

7 . 2 .3.4.5  Test procedure:  shock 

Three  shocks  each  i n  both  d i rections  for the  three  main  axes  x-y-z.  

7.3  Static  and  dynamic mechan ical  l oad  tests  for cabinets  or racks  

7.3. 1  General  

Accord ing  to  I EC 6091 7-2-1  a  rack d i ffers  from  a  cabinet by being  an  open  structu re  wi thout  
doors  and  or covers.  A rack cons isting  of 2  vertica l  structural  members  on l y i s  not covered  by 
th is  standard .  The  purpose  of the  static test(s)  i s  to  evaluate  the  s tructural  sti ffness  of a  
cabinet or rack as  a  m in imum  measure  of durabi l i ty against hand l ing ,  transportation  forces,  
and  normal  operation .  Static test severi ties  are  defined  to  s imu late  a  se lection  of service  
cond i ti ons,  see  7. 3. 2 . 2 ,  7 . 3. 2 .3  and  7. 3. 2. 4 .  L i fti ng  tests  (LT),  sti ffness  tests  (ST),  or nom inal  
l oad  (NL)  tests  may be  reported  i nd ividual l y,  as  defined  i n  Table  1 9,  Table  20,  Table  21  and  
Table  22  or reported  i n  a  combination  of l i fti ng ,  sti ffness,  and  nom inal  l oad  selection  (SL),  as  
defined  i n  Table  1 8 .  For the  d ynam ic test severi ty appl ied  to  the  cabinet or rack,  see  7 . 3 . 3.  

7.3.2  Cabinet and  rack – Static  load  tests  

7.3.2 . 1  General  

Table  1 8  – Combined  classification  l evels  for cabinet   
or rack nominal  load,  l i fting ,  and  sti ffness  tests  

Classi fi cation  Nominal  l oad  (NL)  
cabinet  

kg  

L i fti ng  test (LT)  
Force P1  

N  

S ti ffness  test (ST)  
Force P2   

N  

SL4  200  3  000  500  

SL5  400  6  000  1  000  

SL6  800  1 2  000  2  000  

SL1 1  1  000  1 5  000  2  500  

SL1 2  1  500  22  500  3  750  

a)  The  nom inal  l oad  i s  the  s tated  l oad  carryi ng  capaci ty of the  cabinet or rack.  

b)  The  l oad  capaci ty of the  bu i l d i ng  fl oor shou l d  be  cons idered ,  especia l l y i n  the  case  of 1  000  kg  and  1  500  kg  
nom inal  l oad  cab inets .  

 

BS EN 61587-1:2017



I EC 61 587-1 : 201 6  © I EC  201 6  – 31  – 

Table  1 9  – C lassification  l evels  for ind ividual ly   
reported  cabinet  or rack nominal  load  tests  

Classi fi cation  Nominal  l oad  (NL)  
cabinet  

kg  

NL1  200  

NL2  400  

NL3  800  

NL4  1  000  

NL5  1  500  

a)  The  nom inal  l oad  i s  the  s tated  l oad  carryi ng  capaci ty of the  cabinet  or rack.  

b)  The  l oad  capaci ty  of the  bu i l d i ng  fl oor shou ld  be  considered ,  especial l y  i n  the  
case  of 1  000  kg  and  1  500  kg  nom inal  l oad  cab inets.  

 

Table  20  – C lassification  l evels  for ind ividual ly reported  cabinet or rack l i ft  tests  

Classi fication  Nominal  l oad  (NL)  
cabinet  

kg  

L i fting  test (LT)  
Force  P1  

N  

LT1  200  3  000  

LT2  400  6  000  

LT3  800  1 2  000  

LT4  1  000  1 5  000  

LT5  1  500  22  500  

a)  The  nom inal  l oad  i s  the  s tated  l oad  carryi ng  capaci ty of the  cabinet  or rack.  

b)  The  l oad  capaci ty of the  bu i l d i ng  fl oor shou ld  be  considered ,  especia l l y  i n  the  
case  of 1  000  kg  and  1  500  kg  nom inal  l oad  cab inets .  

 

Table  21  – C lassification  l evels  for ind ividual ly  
reported  cabinet  or rack sti ffness  test  

Classi fi cation  Sti ffness  test (ST)  
Force P2   

N  

ST1  500  

ST2  1  000  

ST3  2  000  

ST4  2  500  

ST5  3  750  

 

7.3.2 .2  Cabinet or rack – Li fting  test  

7.3.2 .2 .1  General  

The purpose  of the  l i fting  test (LT)  i s  to  assess  the  l i fti ng  capabi l i ty of a  cabinet or rack (see  
F igure  1 2)  wi th  a  s imu lated  nom inal  load  (NLx)  and  force  (LTx)  se lected  from  Table  1 8  or 
Table  20.  

The  test sample  shal l  at  a  m in imum  comply wi th  the  LT1  of 200  kg  at  3  000  N .  
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7.3.2 .2 .2  Test conditions  

a)  The  test sample  shal l  not  be  bol ted  to  the  fl oor and  may or may not use  feet,  a  p l in th/base  
or castors .  

b)  The  in ternal  l oad  (NLx)  shal l  be  selected  from  Table  1 8  or Table  20  and  p laced  at the  
base  of the  cabinet or rack,  see  F igure  1 4,  dummy l oad  M4  (for the  load  l ocation  on l y) .  

7.3.2 .2 .3  Test procedure  

a)  Apply force  at  P1  by steady force.  

b)  Main tain  l oad  for a  period  of 1  m in  m in imum .  

c)  Two  l i fti ng  cycles  to  be  carried  ou t.  

 

Figure 1 2  – Li fting  test  for cabinets  or racks  

7.3.2 .2 .4  Assessment fol lowing  the test  

a)  No deformation  or damage of parts  that affect form ,  fi t  or function  shal l  be  a l lowed  after 
the  tests.  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t  i n  accordance wi th  8. 2.  

c)  A typica l  report  of the  test resu l ts  of a  cabinet or rack l i fting  test  i s  shown  i n  Table  22 .  

Table  22  – Typical  test  report of a  cabinet  or rack l i fting  test  

Cabinet per IEC  
(report selected  si ze)  

Cabinet s i ze  

H  ×  W ×  D  

Cabinet l i fti ng  test  
LT 

I EC 60297-3-1 00  1  800  ×  600  ×  600  LT2  

 

7.3.2 .3  Cabinet or rack – Sti ffness  test  

7.3.2 .3.1  General  

The purpose  of the  sti ffness  test (ST)  is  to  evaluate  the  structura l  sti ffness  of an  empty 
cabinet and  rack as  a  m in imum  measure  of du rabi l i ty against hand l ing  and  transportation  
forces.  The  empty cabinet or rack shal l  be  configured  reflecting  the  s imu lation  of service  
cond i tions.  The  force  (STx)  shal l  be  se lected  from  Table  1 8  or Table  21 .  The  test sample  shal l  
at  a  m in imum  comply wi th  the  ST1  of 500  N ,  see  Table  1 8  or Table  21 .  

 

P1  P1  

Li fti ng  ri g  Li fti ng  ri g  

Front  Side  
Cabi net  
or rack 

F loor  

Li fti ng  eyes  

IEC  
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7.3.2 .3.2  Test conditions  

a)  The  test sample  shal l  be  bol ted  to  the  floor using  the  standard  bol t-down  pos i tions  and  
shal l  not  use  a  pl i n th /base,  castors  or feet.  

b)  No  nom inal  l oads  (NL)  shal l  be  used  for th is  test.  

7.3.2 .3.3  Test procedure  

a)  Appl y a  steady force  (P2),  even ly d istribu ted  over the  shaded  area  of F igure  1 3,  on  the  
front of the  cabinet and  rack under test.  

b)  Main ta in  l oad  for a  period  of 1  m in  m in imum ,  then  remove  load .  

c)  Appl y a  steady force  (P2),  even ly d istribu ted  over the  shaded  area  of F igure  1 3,  on  the  
s i de  of the  cabinet and  rack under test.  

d )  Main ta in  l oad  for a  period  of 1  m in  m in imum .  

 

Figure 1 3  – Sti ffness  test for cabinets  or racks  

7.3.2 .3.4  Assessment fol lowing  the tests  

a)  After the  front and  s ide  tests  no  deformation  of parts  that affect form ,  fi t  or function  wi th  
regard  to  the  re levant detai l  speci fication  shal l  be  a l l owed .  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t  i n  accordance wi th  8 . 2.  

c)  A typica l  report  of the  test resu l ts  of the  cabinet or rack sti ffness  test i s  shown  in  Table  23.  

Table  23  – Typical  test  report of the  cabinet or rack sti ffness  test  

Cabinet per IEC   
(report selected  si ze)  

Cabinet s i ze  

H  ×  W ×  D  

Cabinet s ti ffness  test  
ST 

I EC 60297-3-1 00  1  800  ×  600  ×  800  ST4  

 

7.3.2 .4  Cabinet or rack – Nominal  load  test  

7.3.2 .4.1  General  

For the  pu rpose  of the  nom inal  l oad  test a  set up  per the  cabinet or rack example  i n  F igure  1 4  
shou ld  be  fo l l owed  to  keep cabinet l oad ing  cons istent.  However,  the  verti cal  members  of an  
empty cabinet or rack accord ing  to  I EC  6091 7  or I EC  60297  accepting  the  attachment of 
subracks  or chass is  in  accordance wi th  I EC  6091 7  or I EC  60297  may be  configured  e i ther 
front mounted  or recessed  mounted  or both .  For the  purpose  of a  l oad  test  the  load  
d istribu tion  shal l  be  as  shown  i n  F igure  1 4 .  I f the  cabinet or rack i s  not des igned  to  support  
l oads  s im i lar to  l oad  M4,  M4  may be  om i tted  and  replaced  wi th  add i ti onal  M3  l oads .  The  
nom inal  l oad  (NLx)  shal l  be  se lected  from  Table  1 8  or Table  1 9  and  d istributed  in  the  cabinet 

 

IEC  

P2  

Front  Side  
Cabi net   
or rack  

Floor  

P2  P2  Al ternati ve  

1 00  mm  
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or rack accord ing  to  Table  24.  The  test sample  shal l  at a  m in imum  comply wi th  the  NL1  of 
200  kg ,  see  Table  1 8  or Table  1 9.  

Dimensions in  millimetres 

 

Key 

For D,  W
C
 and  H  see  I EC 60297-3-1 00  

For D
C0

,  W
C0

 and  H
C0

 see  I EC 6091 7-2-1  

a)  Test set up  using  M4 load  

IEC  

WC  or WC0  

D or DC0  

Dummy l oad  M3   

(×5  posi ti ons)   
Centre  of g ravi ty  
of dummy subracks  
or chassis  

Dummy l oad  M4  

Y  

Z  

X  

4
0
0
 

A
 

300  

1 00  

 5
 ×
 A
 

H
 o
r 
H

C
0
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Key 

For D,  W
C
 and  H  see  I EC 60297-3-1 00  

For D
C0

,  W
C0

 and  H
C0

 see  I EC 6091 7-2-1  

b)  Al ternative  test set up  wi thout M4 load  

Figure 1 4 – Test set  up  for cabinets  and  racks  – Nominal  load  test  

IEC  

WC  or WC0  
D or DC0  

Dummy l oad  M3  (typical )   
Location  of Cen tre  of 
g ravi ty (CG)  shal l  be  
reported  

A
 

CG  

H
 o
r 
H
C
0
 

Dummy l oad  M3   
may a l so  be  attached   
to  rear of cab inet/rack  
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Table  24 – Cabinet or rack,  nominal  load  test  values  

Cabinets  or racks  
accord ing  to  

A 
mm  

M3  
kg  

M4 
kg  

Total  l oad  (NLx)  
kg  

I EC  60297-3-1 00  265, 9  23  85  200  

23  285  400  

68  460  800  

68  660  1  000  

1 00  1  000  1  500  

IEC  6091 7-2-1  250  23  85  200  

23  285  400  

68  460  800  

68  660  1  000  

1 00  1  000  1  500  

Total  l oad  NLx may be  ach i eved  ei ther by combined  M3  and  M4  l oads  as  i nd icated  above  or by us i ng  on ly M3  
l oads  d i stri bu ted  th roughout  the  hei gh t  and  depth  of the  cabinet or rack.  Detai l s  of l oad  d i stri bu ti on  shal l  be  
i ncl uded  i n  the  test  report.  

Key 

– A =  Height  of the  d ummy l oads  M3  i n  the  upper section .  

– M4  =  Dummy l oad  weigh t  i n  the  l ower section  of the  cabinet.  

 

7.3.2 .4.2  Test condi tions  

a)  The  test sample  shal l  not  be  bol ted  to  the  fl oor bu t p l aced  on  a  rig i d  floor.  

b)  The  test sample  shal l  be  assembled  as  per the  i n tended  use  cond i tion  ( i . e .  feet  or castors  
or a  p l in th /base  i s  attached) .  Detai ls  of the  assembly used  for the  test shal l  be  reported .  

c)  The  cabinet front  may or may not  be  assembled  wi th  a  fron t door accord ing  to  the  
i n tended  use.  Detai l s  of the  assembly used  for the  test shal l  be  reported .  

d )  The  cabinet  rear may or may not be  assembled  wi th  a  rear panel  or a  rear door accord ing  
to  the  i n tended  use.  Detai l s  of the  assembly used  for the  test  shal l  be  reported .  

e)  The  cabinet s i de(s)  may or may not be  assembled  wi th  a  s ide  cover(s)  accord ing  to  the  
i n tended  use.  Detai l s  of the  assembly used  for the  test  shal l  be  reported .  

7.3.2 .4.3  Test procedure  

a)  The  test l oad  d istribution  i s  accord ing  to  F igure  1 4.  

b)  The  test sample  l oad  is  to  be  se lected  from  Table  24.  

c)  The  M3  dummy l oads  shal l  be  assembled  to  the  cabinet or rack via  the  front moun ted  
cabinet or rack mounting  fl anges,  and  optional l y via  the  add i ti onal  mounting  fl anges  in  
accordance  wi th  I EC 6091 7-2-1  or rear vertical  members  accord ing  to  F igure  7  and  
F igu re  8  of I EC 60297-3-1 00:2008,  see  F igure  1 4 .  I f add i tional  mounting  fl anges  are  used  
th is  shou ld  be  noted  i n  the  report.  The  dummy l oad  mounting  fl anges  shal l  be  i n  
accordance wi th  I EC  6091 7-2-1  or I EC 60297-3-1 00  and  rig i d  enough  to  support the  
dummy load  M3  wi thou t deflection .  The  M3  dummy loads  shal l  be  bol ted  to  the  cabinet or 
rack vertica l  members  via  a  m in imum  of 4  M6  screws  and  be  ti gh tened  to  the  
recommended  torque  va lues.  

d )  The  M4  dummy l oad  ( i f u sed)  shal l  be  assembled  to  the  cabinet  or rack base  as  shown  i n  
F igure  1 4a.  For the  1  000  kg  l oad  the  weight may be  d istribu ted  on  the  enti re  base  area,  
main tain ing  the  400  mm  height,  so  that s teel  may be  used  for the  weight.  

e)  Main ta in  l oad  for a  period  of 5  m in  m in imum.  

f)  Deformation  of a l l  vertical  members  in  the  Y d i rection  relati ve  to  the  floor shal l  be  l ess  
than  3  mm.  
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g )  Earth  bond  conti nu i ty check to  be  carried  ou t i n  accordance  wi th  8. 2.  

h )  No  deformation  that wou ld  affect form ,  fi t  or function  (e. g . ,  open ing  or cl osing  of cabinet  
doors)  sha l l  be  a l l owed .  

7.3.2 .4.4  Assessment  fol lowing  the test  

a)  No  deformation  that wou ld  affect form ,  fi t  or function  (e. g . ,  open ing  or cl osing  of cabinet 
doors)  sha l l  be  a l l owed .  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t  i n  accordance to  8 . 2 .  

c)  Typical  reports  of the  test resu l ts  of the  cabinet or rack nom inal  l oad  test and  the  
combined  static  l oad  test  are  shown  i n  Table  25  and  Table  26.  

Table  25  – Typical  test  report of the  cabinet or rack nominal  load  test  

Cabinet per IEC  
(report selected  

s i ze)  

Cabinet s i ze  
H  ×  W  ×  D  

Cabinet load  test  
NL  

Cabinet assembl y 

I EC 60297-3-1 00  2  000  ×  600  ×  600  NL3  Cabi net tested  wi th  fron t  and  rear doors,  s i de  
panels ,  and  casters  attached  

 

Table  26  – Typical  test  report of the  cabinet or rack combined  static load  test  

Cabinet per IEC  
(report selected  

si ze)  

Cabinet s i ze  

H  ×  W  ×  D  

Cabinet load  test  

NL  

Cabinet l i fting  test  

LT 

Cabinet s ti ffness  
test  

ST 

I EC 60297-3-1 00  2  000  ×  600  ×  600  SL6  

 

7.3.3  Cabinet or rack – Vibration  and  shock tests  

7.3.3.1  General  

This  s tandard  d istigu ishes  between  compl iance  for vibration  (DLxV)  and  compl iance  for shock 
(DLxS)  tests  to  perm i t  users  to  choose speci fic appl ication  tests  (see  Clause  5,  paragraph  4) .  

The  tests  shal l  be  carried  ou t on  a  cabinet set-up  as  shown  in  F igure  1 5  and  Table  27.  The  
test cabinet cons ists  of a  frame,  front door,  rear door,  two s ide  panels  and  a  top  cover.  The  
rack cons ists  of a  frame on l y.  Mounting  of the  test sample  to  the  test table  i s  via  the  bottom  
(floor)  mounting  poin ts.  The  vibration  and  shock classi fication  levels  are  shown  i n  Table  28.  
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Dimensions in  millimetres 

 

Figure 1 5  – Test set up  for cabinets  or racks  – Vibration  and  shock tests  

Table  27  – Static load  d istribution  wi th in  the  cabinet or rack 

Cabinets   
accord ing  to  

A 
mm  

M3  
kg  

M 4 
kg  

Total  l oad   
kg  

I EC  60297-3-1 00  265, 9  1 0  1 00  1 50  

IEC  6091 7-2-1  250  1 0  1 00  1 50  

Ampl i tude,  waveforms  and  du ration  of shock d i ffer s i gn i fi can tl y from  sei sm ic tests  as  speci fi ed  i n  I EC 61 587-2 .  

Key 

– A =  Heigh t  of the  d ummy l oads  M3  i n  the  upper section .  

– M4  =  Dummy l oad  weigh t  i n  the  l ower section  of the  cabinet.  

 

 

IEC  

600  

Dummy l oad  M3   
(×  5  posi ti ons)   
Centre  of g ravi ty  
of dummy subracks  
or chass is  

Dummy l oad  M4  

Y  

Z  

X  

4
0
0
 

A
 

300  

1 00  

 5
 ×
 A
 

2
 0
0
0
 

600  
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Table  28  – Vibration  and  shock classi fications  for cabinets  or racks  

Classi fi -
cation  

Vibration  

Appl ication   
examples  

Test Fc:  Vibration  sinusoidal ,  
accord ing  to  IEC  60068-2-6  

Classi fi -
cation  

Shock 

Test Ea:  Shock test Y-axes  on l y,  
hal f s ine  wave,  accord ing  to  

IEC  60068-2-27  

Frequency 
range  

Defl ection  
ampl i tude  

Acceleration  
ampl i tude  

Peak 
acceleration  

Duration  
time 

Number 
of 

shocks  

Hz mm  m /s2   m /s2  ms   

DL4V Low l evel  of 
shock and  
vibrati on ,  main l y 
stationary use.  
Loaded  cabinet 
for normal  
hand l i ng  and  
service  i n  
factories  and  
offi ces   
(cl ass  3M2,  
I EC 60721 -3-3).  

2  to  9  1 , 5  – DL4S  40  1 8  3  

9  to  200  – 5  

DL5V Moderate  l evel  
of shock and  
vibrati on ,  
s tationary and  
mobi l e  use.  
Loaded  cabinet 
for rai lway,  
motorway 
s i gnal l i ng  
appl i cations,  
cl ose  to  rotati ng  
mach ines  
(cl ass  3M4,  
I EC 60721 -3-3).  

2  to  9  3 , 0  – DL5S  1 00  1 1  3  

9  to  200  – 1 0  

DL6V High  l evel  of 
shock and  
vibrati on .  
Appl i cations  
such  as  
commercia l  
sh ips  – l ow l evel  
m i l i tary 
requ i rements  
(cl ass  3M6,  
I EC 60721 -3-3).  

2  to  9  7 , 0  – DL6S  250  1 1  3  

9  to  200  – 20  

 

7.3.3.2  Test condi tion  

a)  The  cabinet and  rack under test sha l l  be  mounted  to  the  vibration  or shock tab le  via  
i n tended  bol t-down  (fl oor)  pos i ti ons.  

b)  I n  order to  s imu late  the  operating  cond i tions,  rear or top  structural  supports  may be  used .  
Detai ls  of the  assembly used  for the  test sha l l  be  reported .  

c)  The  cabinet front  may or may not  be  assembled  wi th  a  fron t door accord ing  to  the  
i n tended  use.  Detai ls  of the  assembly used  for the  test sha l l  be  reported .  

d )  The  cabinet  rear may or may not be  assembled  wi th  a  rear panel  or a  rear door accord ing  
to  the  i n tended  use.  Detai ls  of the  assembly used  for the  test sha l l  be  reported .  

e)  The  cabinet  s i de(s)  may or may not be  assembled  wi th  a  s i de  cover(s)  accord ing  to  the  
i n tended  use.  Detai l s  of the  assembly used  for the  test sha l l  be  reported .  

f)  The  M3  dummy loads  shal l  be  assembled  to  the  cabinet or rack via  the  front mounted  
cabinet or rack mounting  flanges,  see  F igure  1 5.  The  dummy l oad  mounting  fl anges  shal l  
be  in  accordance wi th  I EC 6091 7-2-1  or I EC 60297-3-1 00  and  rig i d  enough  to  support the  
dummy l oad  M3  wi thou t deflection .  The  M3  dummy l oads  shal l  be  bol ted  to  the  cabinet or 
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rack vertica l  members  via  a  m in imum  of 4  M6  screws  and  be  ti gh tened  to  the  
recommended  torque  values.  

g )  The  M4  dummy l oad  shal l  be  assembled  to  the  cabinet or rack base  as  shown  i n  
F igure  1 5.  

7.3.3.3  Test procedure  

Accord ing  to  I EC 60068-2-6  

Trans i t  time:  1  octave/m inu te.  

Test axes:  x-y-z (Y axis  i s  se lected  as  being  the  most severe) .  

Test duration/axis:  1 0  frequency cycles.  

Resonance search :  5  Hz to  1 00  Hz,  1  m /s2  acceleration .  

Resonance test:  Resonance wi th  a  magn i fication  factor of 3  to  4  sha l l  have  the  
vibration  ampl i tude  i ncreased  unti l  the  magn i fication  factor 
reaches  7  to  8 .  Th is  l evel  shal l  be  maintained  for a  period  of not 
l ess  than  1 0  m in .  

7.3.3.4  Assessment fol lowing  the test  

a)  No deformation  or damage of parts  that affect form ,  fi t  or function  shal l  be  a l lowed  after 
the  tests.  

b)  Earth  bond  continu i ty check to  be  carried  ou t i n  accordance  wi th  8. 2 .  

7.3.4  Cabinet – Impact  tests  

7.3.4. 1  General  

The purpose  of these  tests  i s  to  evaluate  the  impact res istance  of the  ou ter parts  of a  cabinet,  
such  as  doors,  covers  or window or d isplay sections .  Equ ipment shal l  not cause  a  hazard  
when  subj ected  to  impact l ikel y to  occur i n  normal  use.  To  ach ieve  th is  requ irement,  
equ ipment shal l  have  adequate  mechan ica l  s trength  and  e lectrical  i nsu lation .  Severi ty 
classi fication  shou ld  be  selected  accord ing  to  I EC  62262  (superced ing  the  prior 
I EC 60068-2-75  requ i rement).  The  appl icable  se lection  i s  shown  i n  Table  29.  

Other classes  shou ld  be  selected  accord ing  to  I EC 62262.  

Table  29  – Impact classifications  for cabinets  

Classi fication  Appl ication  examples  

Energy value  
J  

M etal  cover surfaces  of 
cabinet  

Door view panel s,  
windows using  g lass,  

pl asti c,  etc.  

I K04  
Equ ipment for general  e l ectron i cs  
(measurement,  l aboratory)  use  

0 , 5  0 , 2  ( I K02)  

I K07  
Equ ipment for general  i n dustri al  
e l ectron ics  (offi ce,  l aboratory)  use  

2  0 , 2  ( I K02)  

I K08  
Equ ipment for general  i n dustri al  
e l ectron ics,  mobi l e  appl i cati ons  
(factory,  ou tdoor)  use  

5  0 , 35  ( I K03)  

 

7.3.4.2  Test procedure  

Number of impacts:  fi ve  i n  each  of the  three  axes  (x,  y,  z)  of the  sample.  
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The  sample  shal l  be  moun ted  on  a  ri g i d  support that may be  assumed  to  be  ri g id  enough  i f i t  
does  not move  more  than  0, 1  mm  under the  effect of a  d i rectl y appl ied  impact of the  speci fied  
l evel  of energy for the  test.  

The  impact test shal l  be  performed  on l y on  i nd ividual  cabinet parts  such  as  doors  and  covers  
(not a  subrack or chass is)  i nstal l ed  i n  thei r i n tended  configuration .  Parts  have  thei r moun ting  
screws  ti gh tened  wi th  the  manufacturers  recommended  torque  appl ied .  

I f the  pendu lum  test i s  i nconven ient,  i t  i s  perm i tted  to  s imu late  horizon tal  impacts  on  vertical  
or s l oping  surfaces  by mounting  the  sample  at 90°  to  i ts  normal  pos i ti on  and  appl ying  the  
vertical  impact test i nstead  of the  pendu lum  test.  

Impact l ocations  shal l  be  determ ined  on  the  sample,  correspond ing  to  where  damage is  most 
l ikel y to  occur i n  practice.  

7.3.4.3  Assessment  fol lowing  the tests  

a)  No deformation  or damage of parts  that affect form ,  fi t  or function  shal l  be  a l l owed  after 
the  tests.  

b)  Earth  bond  conti nu i ty check to  be  carried  ou t  i n  accordance wi th  8. 2.  

8  Safety aspects  

8. 1  Safety aspects  – General  

Safety aspects  cover both  human  hazard  and  product safety and  are  mandatory for fu l l  
compl iance  wi th  th is  part  of I EC 61 587.  The  mechan ical  des ign  of cabinets,  racks,  subracks,  
chass is  wi th  an  i n tegrated  subrack and  associated  p lug- i n  un i ts  shal l  have  adequate  des ign  
cons iderations  to  preven t danger or hazards  to  people  and  to  be  an  adequate  barrier against 
unauthorized  access  to  the  in terior.  

The  mechan ical  parts  of the  enclosure  shal l  be  free  of sharp  edges,  burrs ,  etc.  that cou ld  
present a  safety hazard  to  personnel  i nvolved  i n  thei r assembly,  i nsta l lation ,  use  or 
main tenance.  

I EC 60950-1  contains  add i tional  safety requ i rements  for i n formation  technology equ ipment,  
i ncl ud ing  e lectrica l  bus iness  equ ipment,  that i s  mains-powered  or battery-powered ,  or i s  
connected  d i rectl y to  a  te lecommun ications  network.  Cabinets,  racks,  subracks,  chass is  wi th  
an  in tegrated  subrack and  associated  p lug- in  un i ts  i n tended  for use  i n  th is  envi ronment 
shou ld  review I EC  60950-1 : 2005,  C lause  4  for safety compl iance.  

8.2  Earth  bond  

8.2. 1  Earth  bond  – General  

Safety aspects  shal l  be  i n  accordance  wi th  I EC 61 01 0-1 .  

I n  order to  protect against con tact wi th  shock hazard  vol tages,  a l l  metal l i c  components  of the  
cabinet,  rack,  subrack,  chassis  wi th  an  i n tegrated  subrack and  associated  p lug- i n  un i ts  wh ich  
can  be  touched  shal l  be  e lectrica l l y i n terconnected .  Experience  has  shown  that mounting  
screws  a lone  do  not represent sufficien tl y re l i able  conductive  connections.  Add i tional  
measures  shal l  be  taken ,  such  as  are  requ i red  for example  i n  front panels  made  from  
insu lating  materia l  and  us ing  metal l ic  l ocks,  h inges,  etc.  The  res istance  of the  connection  
between  the  protecti ve  earth ing  term inal  or earth ing  contact and  parts  requ i red  to  be  earthed  

shal l  be  l ess  than  0 , 1  Ω .  

BS EN 61587-1:2017



 – 42  – I EC 61 587-1 : 201 6  © I EC  201 6  

8.2.2  Test procedure – Earth  bond  

The test shal l  be  in  accordance wi th  I EC 61 01 0-1 .  The  test  current  used  for determ in ing  the  
impedance shal l  be  reported .  

8.3  Flammabi l i ty 

Al l  materia ls  used  i n  the  construction ,  components  and  parts  i ns ide  a  cabinet,  racks  or 
subracks  shal l  m in im ize  the  propagation  of fi re.  F lammabi l i ty i s  covered  in  I EC  60695-1 1 -1 0.  

I n  order to  prevent a  fi re,  a l l  materia ls  shal l  comply wi th  fl ammabi l i ty cl ass  of V2,  or better,  
accord ing  to  I EC  60695-1 1 -1 0.  

8.4  Degrees  of protection  provided  by enclosures  ( IP  Code)  

I t  i s  the  i n tention  of th i s  subclause  to  ensure  that the  re levant l evel  of human  protection  
against hazard  i s  main ta ined .  Use  Table  30  for cl assi fication  selection  on l y.  Refer to  
IEC 60529  for fu l l  d eta i l s .  

Table  30  – Degrees  of protection  provided  by enclosures  ( IP  Code)  

Classi fication  Protection  against  Test condi tions  Assessment during  or 
fol lowing  the  test  

I P20  Contact  wi th  hazardous  
components  by fi nger or 
sol i d  foreign  body,  
d i ameter 1 2 , 5  mm  or 
above.  

Arti cu lated  test  fi nger 
1 2  mm  d iameter and  
object  probe  1 2 , 5  mm  
d iameter (bal l ) .  

Test  fi nger i s  abl e  to  
penetrate  by up  to  80  mm  
and  shal l  h ave  suffi cien t  
cl earance  from  hazardous  
components .  Object  probe  
shal l  be  unabl e  to  
penetrate  through  an  
open ing .  

I P30  Contact  wi th  hazardous  
components  by tool  and  
sol i d  foreign  body,  
d i ameter 2 , 5  mm  or above.  

Object  probe,  2 , 5  mm  
d iameter.  

Object  probe  shal l  be  
unable  to  penetrate  and  
su ffi cien t  cl earance  shal l  
be  main tained .  

I P42  Contact  wi th  hazardous  
components  by probe  and  
sol i d  foreign  body,  
d i ameter 1  mm  or above:  
water d rip  u p  to  1 5°  
i ncl i nati on  of obj ect.  

Object  probe,  1  mm  
d iameter.  

Dri p  box.  

Object  probe  shal l  be  
unable  to  penetrate  and  
su ffi cien t  cl earance  shal l  
be  main tained .  

Water d rip  shal l  not  have  
any damag ing  effect.  

I P54  Contact  wi th  hazardous  
components  by wi re.   
Smal l  quanti ti es  of d ust.  
Water spl ashed  from  a l l  
d i rections.  

Object  probe,  1  mm  
d iameter.  Dust  chamber.  
Water sprayi ng  equ i pment,  
swi ng  p ipe.  

Object  probe  shal l  be  
unable  to  penetrate  and  
su ffi cien t  cl earance  shal l  
be  main tained .  

On ly smal l  quanti ti es  of 
dust  shal l  be  abl e  to  
penetrate,  function  and  
safety (generation  of 
l eakage  curren ts)  shal l  be  
un impai red .  Water 
splashed  from  al l  
d i rections  shal l  not  have  
any damag ing  effect.  
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