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Preface

This Standard was prepared by the Standards Australia Committee EL-005, Secondary Batteries,  to 
supersede AS 2149:2003, Starter batteries—Lead acid.

The objective of this document is  to specify the general requirements,  essential functional 
characteristics,  relevant test methods and results required,  for several classes of starter batteries 
according to the general type of application and the type of product.

This document is  applicable to lead-acid batteries with a nominal voltage of 12  V,  used primarily as a 
power source for the starting of internal combustion engines,  lighting,  and for auxiliary equipment of 
internal combustion engine vehicles.

The major changes in this edition are as follows:

(a)  New test procedures with reduced number of specimens for tests.

(b)  Cranking performance test,  endurance tests,  vibration resistance test are more comprehensive.

(c) 	 Endurance	 test	 acceptance	 criteria	 are	 defined.

A list of all  parts in the 60095  series can be found in the Standards Australia online catalogue.

This	 document	 is 	 an	 adoption	 with	 national	 modifications, 	 and	 has	 been	 reproduced	 from,	
IEC 60095-1:2018,  Lead-acid starter batteries –Part 1: General requirements and methods of test.  The 
modifications	 are	 additional	 requirements	 and	 are	 set	 out	 in	 Appendix ZZ,  which has been added at the 
end of the source text.

Appendix ZZ lists the variations to IEC 60095-1:2018 for the application of this document in Australia.

As this document has been reproduced from an International document,  the following applies:

(i)  In the source text “this part of IEC 60095” should read “this document”.

(ii)  A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably.  Refer to the online catalogue for information on 
specific	 Standards.

The	 terms	 “normative”	 and	 “informative”	 are	 used	 in	 Standards	 to	 define	 the	 application	 of	 the	
appendices or annexes to which they apply.  A “normative” appendix or annex is  an integral part of a 
Standard, whereas an “informative” appendix or annex is  only for information and guidance.
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Section  National Foreword

AS  60095.1:2022   and  AS  60095.6:2022   are  modified  adoptions  of  IEC  60095‑1:2018  and 
IEC  60095‑6:2019  respectively.   For  more  information,   also  refer  to  IEC  60095‑2:2021   and  60095‑4:2021.

AS 60095.1:2022

©  Standards  Australia  Limited  2022

Full document details: AS 60095.1-2022

http://www.avadocuments.com/doc/as-60095-1-2022
http://www.avadocuments.com/doc/as-60095-1-2022


 – 2  – IEC  60095-1 :201 8  © I EC  201 8  

 

CONTENTS 

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4  

1  Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

2  Norm ati ve  references  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

3  Term s  and  defi n i t i ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4  Designati on  of  starter  batteri es  – E lectro l yte  densi ty and  open  ci rcu i t  vo l tage  . . . . . . . . . . . . . . . . .  7  

4. 1  Designation  accord ing  to  type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

4. 2  Dry-charged  batteries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

4. 3  Electro l yte  dens i ty and  open  ci rcu i t  vo l tage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5  Condi t ion  on  del i very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6  General  requ i rem en ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1  I den ti f i cati on ,  l abel l i ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1 . 2  The i denti f i cation  of  m anu factu rer or  suppl i er  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1 . 3  Nom inal  vo l tage:  1 2  V  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1 . 4  Capaci ty or  reserve  capaci ty (see  7. 1 . 2)  and  nom inal  cranking  curren t  
(see  7. 1 . 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6. 1 . 5  Producti on  date  code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6. 1 . 6  Safety l abel l i ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6. 1 . 7  Recycl i ng  label l i ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6. 1 . 8  Valve-regu lated  batteri es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6. 2  Marking  of  the  polari ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6. 3  Fasten ing  of  the  battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

7  Functi onal  characterist ics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

7. 1  Electrical  characteris tics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

7. 2  Mechan ical  characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8  General  test  cond i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8. 1  Sam pl ing  of  batteri es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8. 2  Charg ing  m ethod  – Defin i t i on  of  a  fu l l y charged  battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8. 3  Test  equ ipm ent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8. 3. 1  Measuring  i nstrum ents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

8. 3. 2  Water bath  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

8. 3. 3  Envi ronm ental  cham ber  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

8. 4  Test  sequence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

8. 4. 1  Batteri es  f i l l ed  and  charged  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

8. 4. 2  Dry-charged  or  conserved-charge  batteri es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

9  Tests  m ethods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

9. 1  20  h  capaci ty check Ce  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

9. 2  Reserve  capaci ty check RCe  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

9. 3  Cranking  perform ance  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

9. 3. 1  Cranking  perform ance  test  – Standard  temperature  (−1 8  °C)  . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

9. 3. 2  Cranking  perform ance  test  – Very co ld  c l im ates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

9. 3. 3  High  curren t  d ischarge  test  at  l ow tem perature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

9. 4  Charge  acceptance  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

9. 5  Charge  reten tion  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

9. 6  Endurance  test  for  batteri es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

AS 60095.1:2022

© Standards Australia Limited 2022

Full document details: AS 60095.1-2022

http://www.avadocuments.com/doc/as-60095-1-2022
http://www.avadocuments.com/doc/as-60095-1-2022


IEC 60095-1 :201 8  © I EC  201 8  – 3  –  

9 . 6. 1  Corros ion  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

9. 6. 2  Optional  endurance  cycle  test  for  passenger car batteri es  – Maxim um  
capaci ty 1 00  Ah  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

9. 7  Water consum ption  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

9. 8  Vibration  res istance  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

9. 9  Electro l yte  retenti on  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

9. 1 0  Cranking  perform ance  for  dry-charged  (or  conserved-charge)  batteries  after  
acti vati on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

1 0  Requ i rem ents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

Annex A (norm ati ve)   Corre lation  between  Cn  and  RCn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Annex B  ( i n form ati ve)   Water consum ption  test  – Convers ion  of   test  tem peratu res  and  
test  durations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

B. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

B. 2  Convers ion  form u la  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Annex C  ( i n form ati ve)   Safety l abel l i ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

C. 1  Defin i t i on  of  the  s ix  co lou red  sym bols  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

C. 2  Safety l abel l i ng  – Label  for  North  Am erica  area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Bibl i ograph y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

 

F i gu re  C. 1  – Sym bol  d im ens ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Figu re  C.2  – Safety l abel l i ng  – Label  for  North  America area,   form er vers ion  (s t i l l  val i d )  . . . . . .  25  

Figu re  C.3  – Safety l abel l i ng  – Label  for  North  America area,  new vers ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

 

Table  1  – Charg ing  m ethod  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

Table  2  – Accuracy of  test  equ ipm ent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

Table  3  – Test  sequence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

Table  4  – Param eters  cycle  test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

Table  5  – Vibration  res istance  – Levels  V1  to  V3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

Table  6  – Summ ary of  requ i rem en ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Table  C. 1  – Defin i ti on  of  safety sym bols  accord ing  to  I SO 701 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

 

  

AS 60095.1:2022

© Standards Australia Limited 2022

Full document details: AS 60095.1-2022

http://www.avadocuments.com/doc/as-60095-1-2022
http://www.avadocuments.com/doc/as-60095-1-2022


 – 4  – IEC  60095-1 :201 8  © I EC  201 8  

 

INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
LEAD-ACID STARTER BATTERIES –  

 
Part  1 :  General  requ irements  and  methods of test  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zati on  com pri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  prom ote  
i n ternati onal  co-operat i on  on  al l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other act i vi t i es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn i cal  Speci f i cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) " ) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  m ay part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governm ental  and  non -
governm ental  organ i zat i ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reem ent  between  the  two  organ i zat i ons .  

2)  The  form al  deci s i ons  or  ag reem ents  of  I EC  on  techn i cal  m atters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evan t  subjects  s i nce  each  techn i cal  com m i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati onal  Com m i ttees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recomm endati ons  for i n ternati onal  use  and  are  accepted  by I EC Nati onal  
Com m i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  m ade  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for the  way i n  wh i ch  they  are  used  or  fo r any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Com m i ttees  undertake  to  apply I EC Publ i cati ons  
transparentl y  to  the  m axim um  exten t  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cat i ons .  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nat i onal  or  reg i onal  publ i cat i on  shal l  be  c l earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestat i on  of  con form i ty.  I n dependen t  cert i f i cat i on  bod ies  provi de  conform i ty  
assessm ent  servi ces  and ,  i n  som e areas,  access  to  I EC  m arks  of  con form i ty.  I EC  i s  not  respons i ble  for any 
servi ces  carri ed  ou t  by i ndependent  cert i f i cati on  bod i es.  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i 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,  em ployees,  servan ts  o r  agents  i ncl u d ing  i n d i vi du al  experts  and  
m em bers  of  i ts  techn i cal  com m i ttees  and  I EC  Nati onal  Com m i ttees  for  any personal  i n j u ry,  property  dam age  or 
other dam age  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l eg al  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cat i on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  N orm ati ve  references  c i ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  som e  of  the  e l em ents  of  th i s  I EC  Publ i cat i on  m ay be  the  su bject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC  60095-1  has  been  prepared  by I EC  techn ical  comm i ttee  21 :  
Secondary cel ls  and  batteries .  

Th is  e i gh th  ed i t ion  cancels  and  replaces  the  seven th  ed i t ion  publ i shed  i n  2006.  Th is  ed i t ion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncl udes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

a)  charge  acceptance  test;  

b)  cranking  perform ance  test;  

c)  charge  reten ti on  test;  and  

d )  endurance  test  added.  
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The  text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  docum ents :  

FDI S  Report  on  vot i ng  

21 /974/FDI S  21 /987/RVD  

 
Fu l l  i n form ation  on  the  voti ng  for the  approval  of  th is  I n ternational  Standard  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  docum ent  has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i recti ves,  Part  2.  

A l i s t  of  al l  parts  i n  the  I EC  60095  seri es,  publ i shed  under  the  general  t i t l e  Lead-acid starter 
batteries,  can  be  found  on  the  I EC  websi te.  

The  com m i ttee  has  decided  that  the  con ten ts  of  th is  docum en t wi l l  rem ain  unchanged  un ti 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 f ic  docum ent.  At  th is  date,  the  docum en t wi l l  be   

•  reconfi rm ed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  am ended.  

A b i l i ngual  vers ion  of  th is  publ ication  m ay be  i ssued  at  a  l ater date.  

 

IMPORTANT – The  'colour inside'  l ogo  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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LEAD-ACID STARTER BATTERIES –  
 

Part  1 :  General  requ irements  and  methods of test  
 
 
 

1  Scope 

This  part  of  I EC  60095  i s  appl icable  to  l ead-acid  batteries  wi th  a  nom inal  vo l tage  of  1 2  V,  
used  prim ari l y as  a power sou rce  for the  s tart i ng  of  i n ternal  com busti on  eng ines,  l i gh ting ,  and  
for auxi l iary equ ipm ent  of  i n ternal  com busti on  eng ine  veh icles .  These  batteri es  are  comm onl y 
cal led  "s tarter  batteri es".  

Th is  docum en t i s  appl icable  to  batteri es  for the  fo l l owing  purposes:  

•  batteri es  for  passenger  cars;  

•  batteri es  for  comm ercial  and  i ndustrial  veh icles.  

Th is  docum ent  i s  not  appl icable  to  batteri es  for  other  purposes,  such  as  the  s tart i ng  of  rai l car  
i n ternal  com bustion  eng ines  or for  m otorcycles  and  other power sport  veh icles.  

Th is  docum ent  defi nes  m any general  properti es  of  l ead-acid  batteries.  S ing le  secti ons  can  be  
referenced  in  o ther parts  of  the  I EC  60095  seri es  even  i f  the  appl ication  i s  excluded  i n  the  
scope  of  th is  docum ent.  

Th is  docum en t speci f i es  the:  

•  general  requ i rem ents ;  

•  essen tial  functional  characterist ics ,  re levant  test  m ethods  and  resu l ts  requ i red ,  

for  several  c lasses  of  s tarter  batteries :  

•  accord ing  to  the  general  type  of  appl ication ;  

•  accord ing  to  the  type  of  product.  

2 Normative references 

The fo l l owing  docum ents  are  referred  to  i n  the  text  i n  such  a  way that  som e or al l  of  the i r  
con ten t  consti tu tes  requ i rem ents  of  th is  docum ent.  For  dated  references,  on l y the  ed i t i on  
ci ted  appl i es.  For u ndated  references,  the  l atest  ed i t i on  of  the  referenced  docum en t ( i ncl ud ing  
any am endm en ts)  appl i es.  

IEC 60050-482,  International Electrotechnical Vocabulary – Chapter 482: Primary and 
secondary cells and batteries  

I EC  60095-2,  Lead-acid starter batteries – Part 2: Dimensions of batteries and dimensions 
and marking of terminals  

I EC  60095-4,  Lead-acid starter batteries – Part 4: Dimensions of batteries for heavy vehicles  

3 Terms and  defin i tions  

For the  purposes  of  th is  docum ent,  the  term s  and  def in i t ions  g i ven  i n  I EC  60050-482  and  the  
fo l l owing  appl y.  
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ISO and  I EC  m ain tain  term inolog ical  databases  for use  i n  s tandard i zat ion  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  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   
flooded  battery 
l ead-acid  battery having  a cover provided  wi th  one  or  m ore  open ings  th rough  wh ich  gaseous  
products  m ay escape  

3.2   
enhanced  flooded  battery 
EFB  battery 
f looded  l ead-acid  battery wi th  add i t i onal  special  des i gn  features  to  s i gn i f i can tl y im prove  the  
cycl ing  capabi l i ty com pared  to  standard  f l ooded  batteri es  

3.3   
valve  regu lated  lead-acid  battery 
VRLA battery 
l ead-acid  battery wh ich  i s  c losed  under  norm al  cond i t i ons  bu t  wh ich  has  an  arrangem en t that  
al l ows  the  escape  of  gas  i f  the  i n ternal  pressure  exceeds  a  predeterm ined  value  

Note  1  to  en try:  The  VRLA battery cannot  receive  add i t i on  to  the  e l ectrol yte  and  after  act i vat i on  of  d ry-charged  
VRLA.  

Note  2  to  en try:  I n  VRLA batteri es  the  e l ectrol yte  i s  im m obi l i zed .  

3.4   
absorbent  g lass  mat  battery 
AGM  battery 
VRLA battery i n  wh ich  the  e lectrol yte  i s  im m obi l i zed  by absorption  i n  a  g lass  m at  

3.5   
gel  battery 
VRLA battery i n  wh ich  the  e lectrol yte  i s  im m obi l i zed  by f i x i ng  as  a ge l  

4 Designation  of  starter  batteries – Electrolyte densi ty and  open  ci rcui t  
vol tage 

4.1  Designation  accord ing  to  type 

Batteri es  are  des ignated  accord ing  to  the i r  type,  as  fo l l ows:  

•  f l ooded  batteri es  (vented ) ;  

•  enhanced  f looded  batteries,  EFB;  

•  val ve  regu lated  lead-acid  batteri es ,  VRLA;  

– absorben t  g lass  m at batteries ,  AGM;  

– ge l  batteries .  

4.2  Dry-charged  batteries  

Lead-acid  batteries  m ay be  suppl i ed  i n  a  dry-charged  s tate.  Dry-charged  batteri es  can  be  
act i vated  by f i l l i ng  wi th  the  defi ned  e lectrol yte  i nd icated  by i n ternal  or  external  m arks  or  
accord ing  to  the  m anufacturer's  act i vation  i nstructi ons.  After acti vation ,  these  batteri es  are  
ready to  use.  
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