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ɲɮȼɆȶ ɯȣŮ ɆȤɊɭ

  ĝě#QIċ ðě"*ěK )"®Qċ#QÍQQQQQQ,"  Kèě" (ĹĵĵĶ    )(September 15 2015   
ĝD JýƑ  (LQQî )Lě*IQQî C)#IÙ K ÎQQ-ĜÄĶĸĹh  Ɛ  *QQïÍČD ®QQî #Ä Jý
J£QÜLÌ   JQÄč#QDç č¿ )( JQý Ďě"  ©JQEÜ*Ì  ðě"*ěK  FDIS  č¿  C#QEÌ" JQÄ ")

  )"®ċ#ÍQQQ," ĝě#Iċ ĎÍD zC(LÄ G®ċ#QQQ,)  Î8*QQQ, JÄJÄçK)   )#ĜÍà" )( K
  )"*ć č")#QþEH  ƖÎQĀ*s  ÎQQQQQQ-áċ ðě"*ěK )#QQQQQQïÍċ" #QÄ K č¿ ç" .É
 )"®Qċ#QÍQQQQQQ,"  (IATF 16949   )(October 01 2016  ĝD JQýƑ (LQQQQQQî 
 *ID FH(ĶĸĹi )( JQÝĜÍċ K C"®ć" č¿ Ďěç#ú¿ ©JQEÜ*Ì JÄ ÎQÅQQQQQQ-ċ Ɛ

ÃKG#s  https://90012015.ir    Ďě"Ƒ Ɩ®ě(*s Jġ")"ÃKG#s   čLČý" FH
BĜ59Ì  Û)#à +*Í,( ç" KÎ," G®îƐ 

 Ďě" ç" Ě*tě( č#QEÜ*Ì çLČH zÎQQQQQQ-áċ ©JQEÜ*Ì Ě)K¿®Qě®QÉ č#QDç )(
 Ã#Íý )#QQQïÍċ" *ĜQQQ-D )( ®ĜÌ#QQQ," K (LÅċ +*ÍQQQ,( )( ()"®ċ#ÍQQQ,"

G®QQQî JEÜ*Ì?(#9D Ě®ĜAý č#së"K ç" Ě("®9Ì Ɩ®ċ(LÄ č#QQQî  Ěç#QQQ,
  JÍÅ@" K z(LÄ FIÅD #QIċ¿ ç" ĝÍ9ČQQQQQQ0 ©JQ9D#Ü *ĜÅ9Ì K ®ċ(LÄ G®QQQQQQïċ

FH çLČH   £s  G®Qċ#QD JQÍQQQQQQ-Ä"K ĎĜEÜ*ÍD *÷ċ JQÄ č#Qsë"K Ďě" ðČěè
ĝD *÷ċ JÄ #¦D" Î,"  ç" Jý ®,)  ¥(Là Ɩ®î#Ä G®î C#IÄ" :Ā) FĜH#āD

JQQċLEċÌ)#QQÅ8 č#QQsë"K Ďě" ç" ĝě#QQH  ®QQČ  ç"Escalation Process  z
Embedded Software  zChallenge (Master) Part  KTrade-Off 

  ®Čċ#D ĎĜQïĜÉ Ě#H()"®ċ#ÍQ," č#EÜ*Ì ç" G®ċ#D ĝć#Ä ĝċ#së"K JÄ Jý
Mentoring    FĜH#QQāD *ěLČÌ zč#QQsë"K Ďě" )#QQČý )( Ɩ®QQQQQQQî G(KèĀ"
  ®Čċ#D Ě*tě(Layered Process Audits   KStandardised Work 

Ɩ(LÄ č#ě*ÍïD ©GìěK Ë#D"è@" #ě ĝAĜEþÌ Ë#D"è@" Îà#Čî ®ČDç#Ĝċ 

 ®ČQQQî#Ä G®QQQî JEÜ*Ì ĝQQQ1áQQQî (*£Ä)#ý Ě"*Ä č#së"K Ďě" Jý #Ýċ¿ #Ì
  ©JEÜ*Ì qě )( G#ÅÍQî" #¦D" ÎQî"( ®ČH"Láċ G"*EH JÄ ĝċ"®ČÙ ®D#ĜÉ

JÄp"*ÍQQQQî"Ě)"äsĝD G®QQQQî  C"è@" (LQQQQ1ĈD ç" ÿ"*&ċ" ÆÜLD ®ċ"LÌ
?(#9D Ě"*Ä Ɩ((*sÎ8#QQ, Gë"K qě Ěç#QQ,ĝD ÿ*QQ0 ÎćK #H  ®ě(*s

 ĝD G®ě( Ě)#ĜQQQQQQ-Ä *ěK#QQQQQQ1Ì zĎÍD ĚLÝÍQQQQQQ-Ü ç" Ě"®Ü K  ®QQQQQî 
 )( JQý ĝČÍD ÎQě#QIċ )( Ɩ(LQQQQQQî BQQQQQQ0#Q% JQÝĜÍċ Ďě*ÍIÄ #QÌÃKG#Qs  

ðĜÉJ8LEÝD #Ä ") C(LÄ G("( )#ïÍċ" JÍās  Æ@#ć )( Ë#%P0" ç" Ě"
 ©G*ĜÝċç ?#QÅĈÍQQQQQQ," ()LD JQý C("( )#QQQQQQïÍċ" qQĜċK*Íþ@" Ã#QÍý qQě

ƖÎĀ*s )"*ć K)(Là Î9Č0 ĎĜD¼Ì 

  GK*s)#ý z()"®ċ#ÍQQQQQQ," ĝAQQQQQQ0" ĎÍD ç" .ÉIATF   )#QQQQQQïÍċ" JÄ ç#ú¿
ðě"*ěK  č"LČ8 ÎQ&Ì *tě( ĝEQQQQQQ,) ©JQě*QQQQQQïċ K( ç" (®Q9ÍD Ě#QH

Sanctioned Interpretation s (SIs)    K ĝEQQQ,) *ĜQQQ,#āÌ Ě#Č9D JÄ
Frequently Asked Questions (FAQs)    Ě#Č9D JÄ  č#tQQQQïQQQQ,*£É

Ƒð ,*£É)"*þÌ*£É Ě#HƐ   ç" G(#āÍ," Ě"*Ä Jý Ďě" JÄ JÜLÌ #Ä Jý (LEċ
  ()"®ċ#ÍQ," ĝAQ0" ĎÍDIATF 16949   Jě*Qïċ K( *H z®ċ(LÄ Ě)K*Qò

 K zJEÜ*Ì #Ä G"*EH ƖÎĀ*s )"*ć č")#þEH )#ĜÍà" )( ĝA0" ĎÍD 

FQH  JQQQEQÜ*QÌ čLQČQý"ðQĜQÉ Ě#QQQH Ã#QQQÍQý #QQQIQČQÌ č"LQČQ8 JQQQÄ zJQQQÍQāQs
()"®ċ#ÍQQQ," ĝAQQQ0" ĎÍD qĜċK*Íþ@"  IATF 16949    *ĜQQQ,#āÌ BD#QQQî

  zč#tQïQ,*£É K ĝEQ,) )(JEÜ*Ì *ě#Q, )#Čý Ã#Íý BþQî JÄ Jý ĝě#H
G®QQî Ç#Ù ()LD ®ċ"G(#āÍQQ,"    )"*ćJÍĀ*s   G)K( ç" Ě)#ĜQQ-Ä )( K  Ě#H

BD#9Ì K ĝQîçLD¿ĝD JĜQ0LÌ Ě)#ý Ě#H LQîċ  K )#áÍĀ" ÆÜLD Jý ®
Ďě" Ë#H#ÅDĝD Æċ#Ü ©J9Ü"*D ĎEQò èĜċ *ĜQ-D Ďě" ©JD"(" )( Ɩ®Qî#Ä
  JQQQÄ ĝQQEQQġ"(ÃKG#QQQs    GK*QQs)#QQQý ĝQQEQQQQQQQ,)IATF    ĝQQċ#QQQQQQQQïċ JQQQÄ

https://www.iatfglobaloversight.org   ðQQQě"*QQQěK ĎQQQě*QQQà¿ #QQQH
ƖÎĀ*s ®H"Là )"*ć č")#þEH )#ĜÍà" )( JEÜ*Ì ç" .É K ÎĀ#ě)( 

ɬȮȰɮɒ Ɗ ŸȰȷɂȰɉ

()"®ċ#Í," ©JEÜ*Ì Ďě"  ĎĜÄĝAAE@" IATF 16949   
Ƣç" ®ČÌ)#Å8 Jý Î," G®î Jġ")" *tě( ©JEÜ*Ì K( G"*EH JÄ 

Â ĝE,) *Ĝ,#āÌ IATF 16949 ƑSIs Ɛ 
Â Ƒ č#tï,*£Éð ,*£É Ě#H"*þÌ*£ÉƐ) IATF 16949 ƑFAQsƐ 

()"®ċ#ÍQ," ©JD"(" )( ĝEQ,) *ĜQ,#āÌ  ĎĜÄĝAAE@"  IATF 16949    6Q,LÌ
  GK*s)#ý č#EHIATF  ĝD JÍà#ČQQQQî Î¦ĜEQQQQ,) JÄ K ĎĜĜ9Ì  z®ċLQQQQî 

 ĎĜĜ9Ì Ě*tě( BþQQî JÄ Jý Ě()"LD )( *tD zĝEQQ,) *ĜQQ,#āÌ Ďě" K
CçO )#ïÍċ" ç" .É z®î#Ä G®QîĝD "*ÜO"  *Ĝ,#āÌ Jý #Ýċ¿ ç" Ɩ®Čî#Ä

ĝD *ĜĜûÌ ") ()"®ċ#ÍQQQ," ĎÍD ĝEQQQ,)  č#QQQïċ #Ä Ë"*ĜĜûÌ Ďě" ®ČH(
  uQċ) #QÄ G®QQQQQQî G(KèĀ" ĎÍDĝÄ¿   K èD*ć uQċ) #QÄ G®QQQQQQî ÿäQ% ĎÍD 

G()Là 6à  G®Qî )#þQî¿ )( K )#Íās*Q, )( ĝEQ,) *ĜQ,#āÌ ©G)#EQî Ɩ®ċ"
 ®Čċ#D zÎ," G®î Û)( JîK*ý[SI-02]   

ð QQ,*£É  K âQQ,#ÉĚ#H  )"*þÌ*£É   qě JÄ :Ü") ĝ&ĜQQòLÌ Ɛč#tQQïQQ,*ÉƑ
 )( (LÜLD C"è@"IATF 16949  ĝD  GK*s)#ý 6Q,LÌ Jý ®Qî#ÄIATF  )(

ðQQQQQQ,*É JQÄ âQQQQQQ,#QÉĝH"Ls )K®QQQQQQ0 Ě#QH(#QIċ Ě#QH ©JQD#QċIATF    K
ĚãG®Qî FĜ÷ČÌ *tě( č#9āċ  Ě()"LD )( *tD èĜċ č#tQïQ,*É Ďě" Ɩ®ċ"

  B%"*D ĝD#EÌ )( ®ě#Ä ®QQQQQî#Ä G®QQQQQî ĎĜĜ9Ì Ě*tě( BþQQQQQî JÄ Jý
$*4G(#ĜÉ K Ěèě)  Ěç#QQ,IATF 16949    Ɩ®ČQQî#Ä G®QQî JÍĀ*s *÷ċ )(

 #Ä JÄ#QïD ĝ@"K) )(SI  K )#Íās*Q, )( èĜċ ĝEQ,) *ĜQ,#āÌ ©G)#EQî z#H
 ®Čċ#D zÎ," G®î Û)( JîK*ý )(]č#tï,*É h K Ķĸ[   

  č#EH )( ®ČÄ *H BD#ý ĎÍD #Ì ÎQQQQQQ," G®D¿ BE8 JÄ íPÌ Îě#Iċ
 )( ®QČÄ qQě ĎÍD JQý ĝD#QtČH (LÜK Ďě" #QÄ z®QÄ#Qě JQEÌ#Qà JQ&āQQQQQQ0

  ÎDP8 ç" ®Qî#Ä G®Qïċ C#EÌ J&āQ0 č#EHĎ   ÎQ," G®Qî G(#āÍQ,"
  ©J9@#5D ç" Ċě*4 Ďě" ç" K G®Qî ĝě#EČH") ®9Ä ©J&āQ0 JÄ G®Čċ"Là #Ì

ðĜÉ ĝÌ¿ Ě#H*ĜÅ9Ì !L, JÝĜÍċ )( K ®ČÄ č¿ 2ć#ċƖ(Lî Ě*Ĝs 

  FH )#QČý )( ĝQQQQQQ-ĜAtċ" K ĝQQQQQQ,)#QĀ ĎÍD èĜċ JQEÜ*Ì ðě"*ěK Ďě"
G®D¿  Ɩ(LQî BĜIQ-Ì ()"®ċ#ÍQ," ĝAQ0" ĎÍD #Ä +#Ĝć K J9@#5D #Ì ®ċ" 

?(#Q9D JQý Ě(LÜK #QÄ  Ě()"LD )( K )"LQQQQQQî( č#Qsë"K ĝà*Ä Ěç#QQQQQQ,
ĝD *÷ċ JÄ ĎþED#ċ  Jý ÎQQQ," G®QQQî ĝ9QQQ, č#þD" ¦®% #Ì #¦D" ®QQQ,)
JQQQQQî®à JEÜ*ÌĚ"    JEH Ďě" #Ä K {(ç#QQQQQ-ċ ()"K ĝAQQQQQ0" Ě"LÍ&D JÄ
ç#Ä K ðHKìÉ ƕ  ĝD#EÌ JÄ ĝQ-ĜAtċ" ĎÍD ç" Ě®ĜAý č#së"K ĝQ,#ČQî

ĝD JĜQ0LÌ č")#þEH(LQî  Jý Ďě" ĎEQò {  Jý ÎQ,#EQî Ă5@ Îě#Iċ
Ě(#QQIČQQQQQQïĜÉ č#QQEÜ*ÌĎě" JQQÄ FIÅD ()"LD Ě"*Ä č#QQÌ  čP8" ÆQQċ#QQÜ
®ě®ÝÌ )( #Ì ®Ĝě#D*Ā ƕƖ®ċLî JÍĀ*s *÷ċ )( Ě®9Ä Ě#H*÷ċ 

J&āQQQ0 (LÅIÄ )L÷ČD JÄðĜÉ K ĝě")¿ ç" ĝQQQî#ċ ĝtÍQQQ-à ç" Ě*Ĝs
  Jý ÎQ," G®Qî G®ċ#ÝČs ()"®ċ#ÍQ," Ďě" ĎÍD )( Ě*ěK#Q1Ì zJ9@#5D
 ()LD ĎÍD *ÍIÄ p)( Ě"*Ä ĝÍQQQ0*Ā č"LČ8 JÄ ÎQQQ," G®QQQî ĝ9QQQ,

 qě *ĜÅ9Ì z(LÜK Ďě" #Ä z(*Ĝs )"*ć G(#āÍQQ," Ďě" ç" )#sç#QQ, K č#QQ,
  (LÅIÄ Ě"*Ä ®ČEÜ)" č")#þEH (#IČQQQQïĜÉ K ÎQQQQ-Ĝċ ĝ95ć *ěK#QQQQ1Ì

®ě®ÝÌ Ě"*Ä ĝÄ#áÍċ" *ěK#1Ì ƕ  č#ČÍD" K *ě®ĈÌ ÆÜLD Ě®9Ä Ě#H*÷ċ
  z()"®ċ#ÍQQ," ĝAQQ0" ĎÍD ç" ðĜÉ K )#Íās Ďě" č#ě#É )( Ɩ(LÄ ®H"Là

  ¦®Q% #QÌ JQEÜ*Ì Ďě" C)"K®QĜD"BQÄ#Qć ƕ?LÅć    ®QČEÜ)" č")#QþEH ç#QĜċ :Ā")
JQEÜ*Ì Ě"*Ä  ĎÍD ç" "K) K č"K) Ě"IATF 16949   JQČĜDç K zG(LÄĚ"  

 Ë#D"è@" )L÷ČD )#þî¿ ÎĀ#ě)( Ě"*Ä ") Ɩ(ç#, FH"*Ā 
ȲȢȲ źȰȃɉ ȰǂɵɉɵɭȢȳȷȽɭɄƓȤɉŤƈȰȣȰȂ
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ȵɉɆɴɡ

 FÜ*ÍD ©JD®ĈD ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖb 
 Fġ#Eò K )#Íà#, ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖc 

Î,*IĀ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d 
 ðĜÉ )#Íās ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ g 
 ðĜÉ ()"®ċ#Í," z)#ÍāsQMS ]Î9Č0[   K)(Là ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ g 
 JČĜïĜÉ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _^ 
 ÿ®H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _^ 

 ĝH"Ls )K®0 Ë#÷%PDJD#ċ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ __ 
 JD®ĈD ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _` 

 
Ķ|ĵ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _` 
ķ|ĵ  ÎĜāĜý Îě*ě®D ?L0" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _a 
ĸ|ĵ  Ě®Čě¿*Ā (*þěK) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _a 
Ķ|ĸ|ĵ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _a 
ķ|ĸ|ĵ $*4 ©Jà*Ù ƕ"*Ü" ƕĝ,)*Ä ƕ C"®ć" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _c 
ĸ|ĸ|ĵ  q-ě) *Ä ĝČÍÅD *£þāÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _d 
h|ĵ  Îě*ě®D FÍ-Ĝ, Ě#H()"®ċ#Í," *ě#, #Ä 3#ÅÌ)" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _d 

 Îě*ě®D FÍ-Ĝ, Ë#D"è@" zÎĜāĜý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _e 
 
Ķ  JČD"( ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _e 
Ķ|Ķ  ĝAĜEþÌ ðáÄ zJČD"(]Î9Č0[   Kèě" Ě"*Ä K)(Là|ĹĵĵĶ ķĵĶi Ɩ _e 
ķ  ĝD"è@" :Ü"*D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _e 
Ķ|ķ  G#s¿ K ĝD"è@" :Ü"*D Ěç#, ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _f 
ĸ  Ăě)#9Ì K č#së"K ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _f 
Ķ|ĸ K)(Là Î9Č0 Ě"*Ä Ăě)#9Ì K č#së"K ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ _f 
 
h  č#Dç#, 6Ĝ&D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀b 
Ķ|h  č¿ 6Ĝ&D K č#Dç#, Îà#Čî ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀b 
ķ|h  ÿ*4 Ë")#÷Íċ" K #Hç#Ĝċ p)( Ěã Ě#H :āċ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀b 
ĸ|h  ÎĜāĜý Îě*ě®D FÍ-Ĝ, ©JČD"( ĎĜĜ9Ì ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀b 
Ķ|ĸ|h ĎĜĜ9Ì FÍ-Ĝ, ©JČD"( Îě*ě®D ÎĜāĜý|   ĝAĜEþÌƖƖƖƖƖƖƖƖƖƖ ̀c 
ķ|ĸ|h  Ě*ÍïD ©GìěK Ë#D"è@" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀c 
h|h  č¿ Ě#H®Čě¿*Ā K ÎĜāĜý Îě*ě®D FÍ-Ĝ, ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀c 
Ķ|h|hƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀c 
Ķ|Ķ|h|h ĉ#Å5ċ" ËOL1&D K #H®Čě¿*Ā [SI-23] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀c 
ķ|Ķ|h|h ?L1&D ĝČEě" [SI-02] ]  č#tï,*Éh  KĶĸ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀d 
ķ|h|h ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀d 
 
i  Ě*ÅH) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀d 
Ķ|i  ®¦I9Ì K Ě*ÅH) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀e 
Ķ|Ķ|i  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀e 
Ķ|Ķ|Ķ|i  č#Dç#, Î¦Ĝ@LĢ-D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀e 
ķ|Ķ|Ķ|i  ®Čě¿*Ā ĝïáÄ*Ð" K ĝě")#ý[SI-12] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀e 
ĸ|Ķ|Ķ|i  ®Čě¿*Ā ĎĜþ@#D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀e 
ķ|Ķ|i   Ě*ÍïD *Ä èý*EÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀f 
ķ|i  ĝïD 6à ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀f 

Ķ|ķ|i  ÎĜāĜý ĝïD 6à (#Ýě" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ `f 
ķ|ķ|i  ÎĜāĜý ĝïD 6à ?#ĈÍċ" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ `f 
ĸ|i  ðĈċ Î¦Ĝ@LĢ-D z#H ĝċ#Dç#, Ë")#ĜÍà" K #H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ `f 
Ķ|ĸ|i  ðĈċÎ ¦QĜ@LĢQQQQQQ-D z#QHĝċ#QDç#QQQQQQ, Ë")#QĜÍà" K #QH|    ĝAĜEþÌ

] č#tï,*Éi[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ `f 
ķ|ĸ|i )#ĜÍà" K Î¦Ĝ@LĢQQ-D    Ë#D"®ć" K ?LQQ1&D Ë#D"è@" JÄ 3LÄ*D
 ĝ%P0" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ̀g 

 
j $*4 Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a^ 
Ķ|j  q-ě) JÄ ĝs®Ĝ,) Ë#D"®ć" Î0*Ā K #H #HƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a^ 
Ķ|Ķ|j ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a^ 
ķ|Ķ|j ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a^ 
Ķ|ķ|Ķ|j  q-ě) BĜA&Ì[SI-21]ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a^ 
ķ|ķ|Ķ|j  ðĜÉ C"®ć" Jċ"*Ĝs ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a_ 
ĸ|ķ|Ķ|j  $*4 ĝě#óÍć" Ě#H[SI-03 & SI-17] ] č#tï,*ÉķĹ[ ƖƖƖƖƖ a_ 
ķ|j  $*4 K ĝāĜý ÿ"®H" #Iċ¿ Ċ£Ĉ&Ì Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a` 
Ķ|ķ|j ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a` 
ķ|ķ|jƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a` 
Ķ|ķ|ķ|j  $*4 K ÎQĜāĜý ÿ"®QH"ÎQQQQQQ,( Ěèě) ĝAĜEþÌ z#QIċ¿ JQÄ ĝÄ#Qě

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a` 
ĸ|j $*4 Ë"*ĜĜûÌ Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ a` 
 
ĺ  ĝċ#ÅĜÍïÉƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ aa 
Ķ|ĺ  :Ä#ČDƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ab 
Ķ|Ķ|ĺ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ab 
ķ|Ķ|ĺ  č#Čý)#ý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ab 
ĸ|Ķ|ĺ  Îà#,*ěç ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ab 
Ķ|ĸ|Ķ|ĺ  $*4 Ë"èĜIÝÌ K Ë#-Ĝ,¼Ì zJċ#à)#ý Ěèě)[SI-18] ƖƖƖƖƖƖƖ ab 
h|Ķ|ĺ  #H®Čě¿*Ā Ě"*Ü" 6Ĝ&D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ac 
Ķ|h|Ķ|ĺ  z#H®Čě¿*Ā Ě"*Ü" 6Ĝ&DĝAĜEþÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ac 
i|Ķ|ĺ   Gç"®ċ" K ðě#É :Ä#ČD Ě*ĜsƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ac 
Ķ|i|Ķ|ĺ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ac 
Ķ|Ķ|i|Ķ|ĺ   Gç"®ċ" FÍ-Ĝ, BĜA&Ì Ě*Ĝs] č#tï,*Éj[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ac 
ķ|i|Ķ|ĺ  Gç"®ċ" ĝÄ#ě() Î¦ĜAÄ#ć Ě*ĜsƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ad 
Ķ|ķ|i|Ķ|ĺ  čLĜ,"*ÅĜ@#ý ĊÄ"L,| Ċě®1Ì ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ae 
ĸ|i|Ķ|ĺ  G#tïě#Dç¿ Ë#D"è@" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ae 
Ķ|ĸ|i|Ķ|ĺ  ĝAà"( G#tïě#Dç¿ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ae 
ķ|ĸ|i|Ķ|ĺ  čK*Ä G#tQQQQQïě#Dç¿ĝċ#Dç#QQQQQ,  [SI-10]  ] G®QQQQQî*÷ċ®ě®ÝÌ[  

] č#tï,*Éĺ  KĶh[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ af 
j|Ķ|ĺ  ĝċ#Dç#, ðċ"( ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖag 
ķ|ĺ  ĝtÍ-ě#î ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖag 
Ķ|ķ|ĺ  ĝAĜEþÌ zĝtÍ-ě#î[SI-22] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖb^ 
ķ|ķ|ĺ  )#ý ĎĜ% íçLD¿ zĝtÍ-ě#î ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖb^ 
ĸ|ķ|ĺ  ĝAà"( èĜED ĝtÍ-ě#î[SI-04] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖb^ 
h|ķ|ĺ  C¦K( ÿ*4 èĜED ĝtÍ-ě#î ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b_ 
ĸ|ĺ  ĝH#s¿ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b_ 
Ķ|ĸ|ĺ ĝAĜEþÌ zĝH#s¿ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b_ 
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ķ|ĸ|ĺ   č#Čý)#ý íèĜtċ" K Ěç#,®ČEċ"LÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b` 
h|ĺ   Ë#4#ÅÌ)" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b` 
i|ĺ  č¦K®D Ë#8P¦4" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b` 
Ķ|i|ĺ   ĝDLE8 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b` 
Ķ|Ķ|i|ĺ    ÎĜāĜý Îě*ě®D FÍQQ-ĜQQ, ĎěK®Ì[SI-05]  ]  č#tQQïQQ,*ÉĻ[

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ b` 
ķ|i|ĺ  JÄ K (#Ýě" Ě)K¿çK) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ba 
ĸ|i|ĺ  č¦K®D Ë#8P¦4" ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ba 
Ķ|ĸ|i|ĺ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ba 
ķ|ĸ|i|ĺ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ba 
Ķ|ķ|ĸ|i|ĺ  ĊÄ"L, øā% ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bb 
ķ|ķ|ĸ|i|ĺ  ĝ,®ČID Ë#1¦áïD ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bb 

 
Ļ  Ë#¦ĜAE8 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bb 
Ķ|Ļ  $*4 ĝě"*Ü" ?*ÍČý K Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bc 
Ķ|Ķ|Ļ  $*4ĝAĜEþÌ zĝě"*Ü" ?*ÍČý K Ěèě)ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bc 
ķ|Ķ|Ļ   Ě)"(ç") ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bc 
ķ|Ļ  Ë#D®à K ËOL1&D JÄ 3LÄ*D Ë#D"è@" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bc 
Ķ|ķ|Ļ  Ě*ÍïD #Ä 3#ÅÌ)" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bd 
Ķ|Ķ|ķ|Ļ  ĝAĜEþÌ zĚ*ÍïD #Ä 3#ÅÌ)" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bd 
ķ|ķ|Ļ  Ë#D®à K ËOL1&D JÄ 3LÄ*D Ë#D"è@" ĎĜĜ9Ì ƖƖƖƖƖƖƖƖƖƖƖƖƖ bd 
Ķ|ķ|ķ|Ļ  ĝAĜEþÌ zË#D®à K ËOL1&D Ë#D"è@" ĎĜĜ9Ì ƖƖƖƖƖƖƖƖƖƖƖƖ bd 
ĸ|ķ|Ļ  Ë#D®à K ËOL1&D JÄ 3LÄ*D Ë#D"è@" Ě*tċç#ÄƖƖƖƖƖƖƖƖƖƖƖ be 
Ķ|ĸ|ķ|Ļ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ be 
Ķ|Ķ|ĸ|ķ|Ļ  ĝAĜEþÌ zË#D®à K ËOL1&D Ë#D"è@" Ě*tċç#Ä ƖƖƖƖƖƖƖ be 
ķ|Ķ|ĸ|ķ|Ļ  ĎĜĜ9Ì ©GìěK Ë#QQ1¦áQQïD ĝAĜEþÌ zĚ*ÍQQïD 6QQ,LÌ G®QQî

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ be 
ĸ|Ķ|ĸ|ķ|Ļ  č#þD" č#Dç#, 6,LÌ Îà#, ĝÝČ, ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ be 
ķ|ĸ|ķ|Ļ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bf 
h|ķ|Ļ  Ë#D®à K ËOL1&D Ë#D"è@" Ë"*ĜĜûÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bf 
ĸ|Ļ  Ë#D®à K ËOL1&D ©J9,LÌ K ĝ%"*4] č#tï,*Éķi[ ƖƖƖƖ bf 
Ķ|ĸ|Ļ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bf 
Ķ|Ķ|ĸ|Ļ  ĝAĜEþÌ zË#D®à K ËOL1&D J9,LÌ K ĝ%"*4 ƖƖƖƖƖƖƖƖƖ bf 
ķ|ĸ|Ļ  $*4 J9,LÌ K ĝ%"*4 Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bf 
Ķ|ķ|ĸ|Ļ  $*4 ĝAĜEþÌ zJ9,LÌ K ĝ%"*4 Ěèě) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bf 
ķ|ķ|ĸ|Ļ  Ë)#ID ?L1&D ĝ%"*4 Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bg 
ĸ|ķ|ĸ|Ļ  C*ċ #Ä ËOLQ1&D ©J9Q,LÌJĜÅ9Ì )"èĀ"  G®Qî]  č#tQïQ,*É_c[

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ bg 
ĸ|ĸ|Ļ  Ě(K)K J9,LÌ K ĝ%"*4 Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c^ 
Ķ|ĸ|ĸ|Ļ  Ě(K)K ĝ%"*4 Ě#H ?L1&D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c^ 
ĸ|ĸ|ĸ|Ļ  GìěK Ë#1¦áïD[SI-06] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c_ 
h|ĸ|Ļ ?*ÍČý  J9,LÌ K ĝ%"*4 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c_ 
Ķ|h|ĸ|Ļ  ðě#ÉƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c` 
ķ|h|ĸ|Ļ  J¦&0 J9,LÌ K ĝ%"*4 Ě)"äs ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c` 
ĸ|h|ĸ|Ļ )LÍ,( ƕ JĜ@¦K" ©JċLEċ )#ý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ c` 
h|h|ĸ|Ļ   ?L1&D ®Ĝě¼Ì ®Čě¿*Ā ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ca 
i|ĸ|Ļ  ĝÜK*àĚ#H  J9,LÌ K ĝ%"*4 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ca 

Ķ|i|ĸ|Ļ   ĝÜK*à ĝAĜEþÌ zJ9,LÌ K ĝ%"*4 Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ca 
ķ|i|ĸ|Ļ   Îà#, ®Čě¿*Ā ĝ%"*4 ĝÜK*à ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cc 
j|ĸ|Ļ Ë"*ĜĜûÌ  J9,LÌ K ĝ%"*4 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cc 
Ķ|j|ĸ|Ļ  ĝAĜEþÌ zJ9,LÌ K ĝ%"*4 Ë"*ĜĜûÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cc 
h|Ļ  FH"*Ā Ë#D®à K ËOL1&D z#H®Čě¿*Ā ?*ÍČý ĝċK*ĜÄ ©G®î cd 
Ķ|h|Ļ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cd 
Ķ|Ķ|h|Ļ  ĝAĜEþÌ zË#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cd 
ķ|Ķ|h|Ļ  ĎĜD¼Ì Ã#áÍċ" ®Čě¿*Ā č#s®ČČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cd 
ĸ|Ķ|h|Ļ  Ě*ÍQQïD FĜĈÍQQ-D :Ä#ČD  FHƑJÍà#ČQQî ĎĜČÙ  Î&Ì G®QQî

 ƐǱFĜĈÍ-D ®ě*àȁ č"LČ8 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ce 
ķ|h|Ļ  ?*ÍČý č"èĜD K 7Lċ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ce 
Ķ|ķ|h|Ļ  ĝAĜEþÌ z?*ÍČý č"èĜD K 7Lċ[SI-07 & SI-08]ƖƖƖƖƖƖƖƖƖƖƖƖ cf 
ķ|ķ|h|Ļ  ĝÌ")*ĈD K ĝċLċ#ć Ë#D"è@"]  č#tï,*ÉĹ  Kķh[ ƖƖƖƖƖƖƖƖƖƖƖ cf 
ĸ|ķ|h|Ļ  ĎĜD¼Ì ÎĜāĜý Îě*ě®D FÍQQ-ĜQQ, ©J9QQ,LÌ  G®ČČý[SI-08]  

]G®î*÷ċ®ě®ÝÌ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cf 
Ķ|ĸ|ķ|h|Ļ  ?LQQ1&D )"èĀ" C*ċ ƕ  ĝěK)(Là ËOLQQ1&D #ě K)(Là )L&D
C*ċ #Ä JĜÅ9Ì )"èĀ" G®î] č#tï,*ÉĶĵ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ cg 

h|ķ|h|Ļ   ĎĜD¼Ì ðě#É G®ČČý[SI-19]ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d^ 
Ķ|h|ķ|h|Ļ  ĚèĜED C¦K( ÿ*4 Ě#H] č#tï,*ÉĶj[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d_ 
i|ķ|h|Ļ   ĎĜD¼Ì ©J9,LÌ G®ČČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d_ 
ĸ|h|Ļ   Ë#8P¦4" FH"*ĀĝċK*ĜÄ č#s®ċ)K¿ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d_ 
Ķ|ĸ|h|Ļ  FH"*Ā Ë#8P¦4" ĝAĜEþÌ zĝċK*ĜÄ č#s®ċ)K¿ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d` 
i|Ļ  Ë#D®à Jġ")" K ®Ĝ@LÌ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d` 
Ķ|i|Ļ  Ë#D®à Jġ")" K ®Ĝ@LÌ ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ d` 
Ķ|Ķ|i|Ļ  ?*ÍČý ©JD#ċ*Ä ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ da 
ķ|Ķ|i|Ļ  BE9@")LÍQQQ,( z()"®ċ#ÍQQQ," )#ý  Ě#H()"®ċ#ÍQQQ," K Ě)#ý Ě#H
 Ě)"®ě( ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ da 
ĸ|Ķ|i|Ļ   G") Ë#EĜ÷ČÌ Ċě®1Ì Ěç"®ċ"] č#tï,*Éķĸ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖ db 
h|Ķ|i|Ļ  Ă£ćLÌ ç" . É Ċě®1Ì]ĝîLD#à[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ db 
i|Ķ|i|Ļ  Jtċ G*IÄ Ě)"( :D#Ü )K] č#tï,*Éķj  Kķĺ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖ db 
j|Ķ|i|Ļ  Ë"èĜIÝÌ K ĝ,)ç#Ä zčLDç¿ z®Ĝ@LÌ )"èÄ" Îě*ě®D ƖƖƖƖƖƖƖ dc 
ĺ|Ķ|i|Ļ  č#Dç ®Ĝ@LÌ Ě®ČÄ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ dd 
ķ|i|Ļ  ĝÄ#ě() Î¦ĜAÄ#ć K ĝě#,#Čî ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ dd 
Ķ|ķ|i|Ļ  ĝAĜEþÌ zĝÄ#ě() K ĝě#,#Čî ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ de 
ĸ|i|Ļ  FH"*Ā #ě č#ě*ÍïD JÄ ĊA9ÍD CPć" ĝċK*ĜÄ č#s®ċ)K¿ ƖƖƖƖ de 
h|i|Ļ  Îö#ā% ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ df 
Ķ|h|i|Ļ   ĝAĜEþÌ zÎö#ā% ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ df 
i|i|Ļ  Î¦Ĝ@#9Ā BěL&Ì ç" .É Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ df 
Ķ|i|i|Ļ  Ë#D®à ç" Ë#8P¦4" ()Làç#Ä ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ df 
ķ|i|i|Ļ  ĊĀ"LÌ Ë#D®à Ě*ÍïD #Ä G®î ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ dg 
j|i|Ļ  Ë"*ĜĜûÌ ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ dg 
Ķ|j|i|Ļ  ĝAĜEþÌ zË"*ĜĜûÌ ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ dg 
Ķ|Ķ|j|i|Ļ  ?*ÍČý Î¦ćLD *ĜĜûÌ®Čě¿*Ā Ě#H  [SI-11]  ]  č#tQQïQQ,*ÉĶĺ[

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖe^ 
j|Ļ  Ë#D®à K ËOL1&D Jġ")" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖe^ 
Ķ|j|Ļ  ĝAĜEþÌ zË#D®à K ËOL1&D ©Jġ")" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e_ 
ķ|j|Ļ   Ě(*þAE8 čLDç¿ K $*4 ĝ,)ç#Ä] č#tï,*ÉķĶ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖ e_ 
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ĸ|j|Ļ  Ě*H#ö Ë#1¦áïD ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e_ 
h|j|Ļ  ĉ#Å5ċ" í*ěäÉ K Ċě®Q1Ì  FH"*Ā Ë#D®à K ËOLQ1&D  ©G®Qî
 ĝċK*ĜÄ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e` 
i|j|Ļ  ĝÌ")*ĈD K ĝċLċ#ć ĉ#Å5ċ"] č#tï,*ÉĹ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e` 
j|j|Ļ  í*ěäÉ )#Ĝ9D ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e` 
ĺ|Ļ  ĝÜK*à ?*ÍČý ĊÅ5ČD#ċ Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e` 
Ķ|ĺ|Ļ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ e` 
Ķ|Ķ|ĺ|Ļ  Ě*ÍïD ĝć#Ā)" çLÝD[SI-09] ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ea 
ķ|Ķ|ĺ|Ļ  2 ¦áQQïD z®Čě¿*Ā K ĊÅ5ČD#ċ ?LQQ1&D ?*ÍČý  6QQ,LÌ G®QQî
 Ě*ÍïD ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ea 
ĸ|Ķ|ĺ|Ļ  pLþïD ?L1&D ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ea 
h|Ķ|ĺ|Ļ  G)#ÄK( ?L1&D ?*ÍČý Ě)#ýG®î ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ea 
i|Ķ|ĺ|Ļ  G®î*ĜE9Ì ?L1&D ?*ÍČý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eb 
j|Ķ|ĺ|Ļ  7P¦4" Ě*ÍïD JÄ ĝċ#,) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eb 
ĺ|Ķ|ĺ|Ļ  ĊÅ5ČD#ċ ?L1&D ĂĜAþÌ ĎĜĜ9Ì] č#tï,*ÉĶĶ[ ƖƖƖƖƖƖƖƖƖ eb 
ķ|ĺ|Ļ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eb 
 
Ĺ  (*þAE8 ĝÄ#ěç)" ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eb 
Ķ|Ĺ  Gç"®ċ" zðě#ÉĝÄ#ěç)" K BĜA&Ì zĚ*Ĝs ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ec 
Ķ|Ķ|Ĺ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ec 
Ķ|Ķ|Ķ|Ĺ   Gç"®ċ" K ðě#É Îà#, Ě#H®Čě¿*Ā Ě*Ĝs ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ec 
ķ|Ķ|Ķ|Ĺ  Ě)#D¿ )"èÄ" ĝě#,#Čî ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ed 
ĸ|Ķ|Ķ|Ĺ  Ě)#D¿ FĜH#āD (*£Ä)#ý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ed 
ķ|Ķ|Ĺ  č#ě*ÍïD Îě#ò) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ed 
Ķ|ķ|Ķ|Ĺ ĝAĜEþÌ zĚ*ÍïD Îě#ò) ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ee 
ĸ|Ķ|Ĺ  ĝÄ#ěç)" K BĜA&Ì ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ee 
Ķ|ĸ|Ķ|Ĺ  Î¦ěL@K" Ě®ČÄƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ee 
ķ|Ĺ  ĝAà"( ĚèĜED ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ef 
Ķ|ķ|Ĺ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ef 
ķ|ķ|Ĺ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ef 
Ķ|ķ|ķ|Ĺ  )LÍ,( ƕ ĝAà"( ĚèĜED )#ý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ef 
ķ|ķ|ķ|Ĺ  ÎĜāĜý Îě*ě®D FÍQ-ĜQ, ĚèĜED  [SI-14]  ]  č#tQïQ,*ÉĶĻ[

 ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ ef 
ĸ|ķ|ķ|Ĺ  Îà#, ®Čě¿*Ā ĚèĜED] č#tï,*ÉĶĹ  KķĻ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eg 
h|ķ|ķ|Ĺ  ?L1&D ĚèĜED] č#tï,*Éķĵ  Kķķ[ ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eg 
ĸ|Ĺ  Îě*ě®D Ě*tċç#Ä ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ eg 
Ķ|ĸ|Ĺ  Ë#ĜAý ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ f^ 
Ķ|Ķ|ĸ|Ĺ  ĝAĜEþÌ zÎě*ě®D Ě*tċç#Ä ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ f^ 
ķ|ĸ|Ĺ  Ě(K)K Îě*ě®D Ě*tċç#Ä Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ f^ 
Ķ|ķ|ĸ|Ĺ  Ě(K)K ĝAĜEþÌ zÎě*ě®D Ě*tċç#Ä Ě#H[SI-13 & SI-16] f_ 
ĸ|ĸ|Ĺ  ĝÜK*à Îě*ě®D Ě*tċç#Ä Ě#H ƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖƖ f_ 
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Foreword 
ISO (the International Organization for Standardization) is a 
worldwide federation of national standards bodies  (ISO member 
bodies). The work of preparing International Standards is normally 
carried out through ISO technical committees . Each member body 
interested in a subject for which a technical committee has been 
established has the right to be represented on that committee . 
International organizations, governmental and non-governmental, 
in liaison with ISO, also take part in the work . 

ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical 
standardization. 

The procedures used to develop this document and those 
intended for its further maintenance are described in the ISO/IEC 
Directives, Part 1. In particular the different approval criteria 
needed for the different types of ISO documents should be Noted. 
This document was drafted in accordance with the editorial rules 
of the ISO/IEC Directives, Part 2. (see www.iso.org/directives )  

Attention is drawn to the possibility that some of the elements of 
this document may be the subject of patent rights . ISO shall not 
be held responsible for identifying any or all such patent rights . 
Details of any patent rights identified during the development of 
the document will be in the Introduction and/or on the ISO list of 
patent declarations received. (see www.iso.org/patents )  

Any trade name used in this document is information given for the 
convenience of users and does not constitute an endorsement . 

For an explanation on the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as 
information about ISOôs adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade 
(TBT) see the following URL: www.iso.org/iso/foreword.html . 

The committee responsible for this document is Technical 
Committee ISO/TC 176, Quality management and quality 
assurance, Subcommittee SC 2, Quality systems. 

This fifth edition cancels and 
replaces the fourth edition  
(ISO 9001:2008), which has 
been technically revised, 
through the adoption of a 
revised clause sequence and 
the adaptation of the revised 
quality management principles 
and of new concepts .  

It also cancels and replaces the Technical Corrigendum  
ISO 9001: 2008/Cor.1: 2009. 
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https://t.me/qipv3
http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html


 

https://mousavionline.ir  & https://t.me/qipv3    J&ā0Ķĵ  ç"100  J&ā0 
 

 ðĜÉ#Íās z) 
 ()"®ċ#Í,"QMS ] Î9Č0[  K)(Là 

K)(Là Î9ČQ0 ÎĜāĜý Îě*ě®D FÍQ-ĜQ, ()"®ċ#ÍQ," Ďě"  #ÝČě" )( z
  č"LČ8 ÎQ&Ì G®QQQQQQî 7#QÜ)"ȁ()"®Qċ#QÍQQQQQQ,"QMS  ]ÎQ9ČQQQQQQ0[   K)(LàǱ   

#ě  ȁIATF 16949Ǳ    Ë#D"è@" #Ä G"*EH ©GìěK    Ě")"( Ě*ÍQQQQïD(*£Ä)#ý   )(
 Kèě" Ë#D"è@" zK)(Là Î9ČQ0|ĹĵĵĶ  ķĵĶi   Kèě" K|Ĺĵĵĵ  ķĵĶi   +#Q,"

  ®Ĝ@LÌ ÎĜāĜý Îě*ě®D FÍQQQQ-ĜQQQQ, Ë#D"è@"ËOLQQQQ1&D   K  Ë#95ć
ĝý®ě  K)(LàĝD Ăě*9Ì ")®Čě#EċƖ  

  ()"®QQċ#QQÍQQQQQQ," Ďě" zK) Ďě" ç"QMS  ]ÎQQ9ČQQQQQQ0[    K)(LàĝEċ  ®QQċ"LÌ
 (LQî JÍĀ*s *÷ċ )( ÎĜāĜý Îě*ě®D FÍQ-ĜQ, BĈÍQ-D ()"®ċ#ÍQ,"

 #¦QD"  JQÄ Ă58 K G®QQQQQQî JQÍĀ*s *÷ċ )( ĝAĜEþÌ ðáÄ qQě č"LČ8 JQÄ 
 Kèě"|ĹĵĵĶ  ķĵĶi  ÎQQ," G®QQî G(#āÍQQ,"Ɩ    Kèě"|ĹĵĵĶ ķĵĶi    č"LČ8 JÄ

()"®ċ#Í," qě Jċ#s"®Ü Î," G®î *ïÍČD Kèě"Ɩ 

IATF 16949: 2016    ðě"*ěKƑ-áċ  ƐÎç#Ä ƕ$*4   Jċ")K¿Lċ p)®D qě
ÎQQQQQ,"    Ë#D"è@" ç" Ě("®9Ì ĊĜāAÌ #Ä Jý ©GìěK  ĊÄ#QQQQQ, č#ě*ÍQQQQQïD z  
ÎIÜ *Ä ¦®Ü Ě*Ĝs ĚJÄ ÎÅ-ċ  Ě*ÍïD®Ĝý¼Ì ()"(Ɩ 

 )( ©JEĜEQQQQò  Ã  ĝě#EČH")  Ě"*ÄG(#ĜÉË#D"è@" Ěç#QQQQ,  IATF 16949  
Ďě" *tD ÎQQ," G®QQî FH"*Ā  Ë#D"è@" )( Jý ©GìěK    BþQQî JÄ Ě*ÍQQïD

 Ě*tě(2 ¦áïD ®î#Ä G®îƖ 

JČĜïĜÉ 

ISO/TS 16949   ðě"*ěKƑ?¦K"  ?#QQQQQQ, )( ƐĶĸĺĻ  GK*s)#Qý 6QQQQQQ,LÌ
ĎĜÄƑ K)(Là ÎQQ9ČQQQQQQ0 ĝAAE@"IATFƐ  uQQČH#QQEH ÿ®QQH #QQÄ Ěç#QQQQQQQ,

ĝÄ#ěç)")K®QQ0 K ËK#āÍD Ě#H  ĝH"LsJD#ċ©  FÍQQ-ĜQQ,  *QQ,"*QQ, )( #H
 ©G*ĜÝċç )( č#IÜ ĎĜD¼Ì ®î (#Ýě" K)(Là ðáÄƖ  

  ðě"*ěKƑ *tě( Ě#H*÷ċ®ě®ÝÌ C¦K(  ?#Q, )(ĶĸĻĵ K   ðě"*ěK C¦LQ, 
  ?#Q, )(ĶĸĻĻ  Ě#Hç#Ĝċ *Ä ĝČÍÅD ƐJ9Q,LÌ  K)(Là Î9ČQ0 ðáÄ Ě"

#ě ðě"*ěKĚ#H  Kèě"ĹĵĵĶ ®ċ®î (#Ýě"Ɩ  

ISO/TS 16949   ¦ě*Qïċ ç" ĝċ#ÅĜÍQïÉ #Ä G"*EHƑ  Ë#ĝ¦ČĀ J9Q,LÌ  JÍĀ#ě
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Foreword,  
Automotive QMS Standard 

This Automotive Quality Management System Standard, herein 
referred to as ñAutomotive QMS Standardò or ñIATF 16949ò along 
with applicable automotive customer -specific requirements, ISO 
9001:2015 requirements, and ISO 9000:2015 defines the 
fundamental quality management system requirements for 
automotive production and relevant service parts organizations .  

As such, this Automotive QMS Standard cannot be considered a 
stand-alone QMS Standard but has to be comprehended as a 
supplement to and used in conjunction with ISO 9001:2015,  

ISO 9001:2015 is published 
as a separate ISO Standard. 

IATF 16949: 2016  
(1ST edition)  
represents an innovative 
document, given the strong 
orientation to the customer, 
with inclusion of a number 
of consolidated previous 

customer specific requirements . 

Annex B is provided for guidance to implement the IATF 16949 
requirements unless otherwise specified by customer specific 
requirements. 

History  

ISO/TS 16949 (1st edition) was originally created in 1999 by the 
International Automotive Task Force (IATF) with the aim of 
harmonizing the different assessment and certification systems 
worldwide in the supply chain for the automotive sector .  

Other revisions were created (2nd edition in 2002, and 3rd edition 
in 2009) as necessary for either automotive sector enhancements 
or ISO 9001 revisions. 
ISO/TS 16949 (along with supporting technical publications 
developed by original equipment manufacturers [herein referred to 
as OEMs] and the national automotive trade associations) 
introduced a common set of techniques and methods for 
common product and p rocess development for automotive 
manufacturing worldwide . 

In preparation for migrating from ISO/TS 16949 :2009 (3rd edition) 
to this Automotive QMS Standard, IATF 16949, feedback was 
solicited from certification bodies, auditors, suppliers, and OEMs to 
create IATF 16949:2016 (1st edition), which cancels and replaces 
ISO/TS 16949:2009 (3rd edition) . 

The IATF maintains strong cooperation with ISO  
by continuing liaison committee status ensuring continued 
alignment with ISO 9001. 

https://mousavionline.ir/
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 ĎEÝċ" ©G*ĜÝċç ĝ¦AD Ƒ K)(Là Î9Č0 ĎĜD¼ÌANFIAƐ 
ÃKG#sƢ www.anfia.it   

JD#ċ#ě")Ƣanfia@anfia.it  

 
 ĎĜÄ Ë)#÷ċ *ÍĀ(Ƒ K)(Là ĝAAE@"IAOB Ɛ 

ÃKG#sƢwww.iaob.org    
JD#ċ#ě")Ƣ iatf16949feedback@iaob.org   

IATF  J-ċ"*Ā 
ÃKG#sƢwww.iatf -france.com   

JD#ċ#ě")Ƣiatf@iatf -france.com  

 
 ĎEÝċ"č#s®ċç#,  K)#¦ÝÌ J¦ý*&D Ě"Lć  ƑSMMT Ltd Ɛ 
ÃKG#sƢ www.smmtoversight .co.uk  

JD#ċ#ě")Ƣiatf16949@smmt.co.uk   

 K)(Là :ě#Č0 ĎEÝċ"z   ÎĜāĜý Îě*ě®D èý*D 
ƑVDA QMC  Ɛ 

ÃKG#sƢ www.vda-qmc.de   
JD#ċ#ě")Ƣinfo@vda-qmc.de   

 
()LD )( ĝDLE8 Ë#8P¦4" ĝD#EÌ IATF  

ĝD®Čċ"LÌ  ÃK )( G#sIATF   
LÝÍ-Ü ®ċLîƢwww.iatfglobaloversight.org  

 

Goal   

The goal of this Automotive QMS standard is the development of 
a quality management system that provides for continual 
improvement, emphasizing defect prevention and the reduction of 
variation and waste in the supply chain. 

Remarks for Certification  

Requirements for certification to this Automotive QMS Standard 
are defined in the Rules for achieving and maintaining IATF 
recognition. 

Details can be obtained from the local Oversight Offices of the 
IATF cited below: 

 

Associazione Nazionale Filiera  
lndustrie Automobilistiche (ANFIA)  
Web site: www.anfia.it  
e-mail: anfia@anfia.it  
 
International Automotive Oversight Bureau (IAOB)  
Web site: www.iaob.org  
e-mail: iatf16949feedback@iaob.org  
 

 

IATF France 
Web site: www.iatf -france.com   
e-mail: iatf@iatf-france.com  
 
Society of Motor Manufacturers and Traders Ltd.  
(SMMT Ltd.)  

Web site: www.smmtoversight.co.uk   
e-mail: iatf16949@smmt.co.uk  

 

Verband der Automobilindustrie,  
Qualitats Management  
Center (VOA QMC) 
Web site: www.vda-qmc.de  
e-mail: info@vda-qmc.de  

All public information about the IATF can be found at the  IATF 
website: www.iatfglobaloversight.org  
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Introduction  
0.1 General 

The adoption of a quality 
management system is a strategic 
decision for an organization that 
can help to improve its overall 
performance and provide a sound 

basis for sustainable development initiatives . 

The potential benefits to an organization of implementing a quality 
management system based on this International Standard are : 

a) the ability to consistently provide products and services that 
meet customer and applicable statutory and regulatory 
requirements; 
b) facilitating opportunities to enhance customer satisfaction;  
c) addressing risks and opportunities associated with its context 
and objectives; 
d) the ability to demonstrate conformity to specified quality 
management system requirements . 

This International Standard can be used by internal and external 
parties. 

It is not the intent of this International Standard  
to imply the need for : 

Ċ uniformity in the structure of different quality management 
systems; 
Ċ alignment of documentation to the clause structure of this 
International Standard; 
Ċ the use of the specific terminology of this International 
Standard within the organization. 

The quality management system requirements specified in this 
International Standard are complementary to requirements for 
products and services. 

This International Standard employs the process approach, which 
incorporates the Plan-Do-Check-Act (PDCA) cycle and risk-based 
thinking.The process approach enables an organization to plan its 
processes and their interactions. 

The PDCA cycle enables an organization to ensure that its 
processes are adequately resourced and managed, and that 
opportunities for improvement are determined and acted on . 

Risk-based thinking enables an organization to determine the 
factors that could cause its processes and its quality 
management system to deviate from the planned results, to put in 
place preventive controls to minimize negative effects and to 
make maximum use of opportunities as they arise . 
(see Clause A.4) 

Consistently meeting requirements and addressing future needs 
and expectations poses a challenge for organizations in an 
increasingly dynamic and complex environment. To achieve this 
objective, the organization might find it necessary to adopt various 
forms of improvement in addition to correction and continual 
improvement, such as breakthrough change, innovation and  
re-organization.  

https://mousavionline.ir/
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In this International Standard, the following verbal forms are used:  

Ċ ñshallò indicates a requirement; 
Ċ ñshouldò indicates a recommendation; 
Ċ ñmayò indicates a permission; 
Ċ ñcanò indicates a possibility or a capability.  

Information marked as ñNoteò is for guidance in understanding or 
clarifying the associated requirement. 

0.2 Quality Management Principles  

This International Standard is based on the quality management 
principles described in ISO 9000. The descriptions include a 
statement of each principle, a rationale of why the principle is 
important for the organization, some examples of benefits 
associated with the principle and examples of typical actions to 
improve the organizationôs performance when applying the 
principle. 

The quality management principles are: 

Ċ customer focus;  
Ċ leadership; 
Ċ engagement of people; 
Ċ process approach; 
Ċ improvement; 
Ċ evidence-based decision making; 
Ċ relationship management. 

 

0.3 Process Approach  
0.3.1 General 

This International Standard promotes the adoption of a process 
approach when developing, implementing and improving the 
effectiveness of a quality management system, to enhance 
customer satisfaction by meeting customer requirements. Specific 
requirements considered essential to the adoption of a process 
approach are included in 4.4. 

Understanding and managing interrelated processes as a system 
contributes to the organizationôs effectiveness and efficiency in 
achieving its intended results. This approach enables the 
organization to control the interrelationships and 
interdependencies among the processes of the system, so that 
the overall performance of the organization can be enhanced.  

The process approach involves the systematic definition and 
management of processes, and their interactions, so as to achieve 
the intended results in accordance with the quality policy and 
strategic direction of the organization. Management of the 
processes and the system as a whole can be achieved using the 
PDCA cycle (see 0.3.2) with an overall focus on risk -based 
thinking (see 0.3.3) aimed at taking advantage of opportunities 
and preventing undesirable results. 
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 q-ě)#H H"Là ËK#āÍD J4LÄ*DČ(LÄ ®Ɩ 

 

The application of the process approach in a quality management 
system enables: 

a) understanding and consistency in meeting requirements;  
b) the consideration of processes in terms of added value;  
c) the achievement of effective process performance;  
d) improvement of processes based on evaluation of  
data and information . 

Figure 1 gives a schematic representation of any process and 
shows the interaction of its elements . The monitoring and 
measuring checkpoints, which are necessary for control, are 
specific to each process and will vary depending on the  related 
risks. 
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Figure 1, Schematic representation of the elements of a single process  
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ķ|ĸ|ĵ  ©Jà*Ù $*4͉"*Ü"͉ĝ,)*Ä͉C"®ć" 

 ©JQQà*Ù  PDCA  ĝD  JQQÄ ®QQċ"LÌ  K #QQH®QQČě¿*Ā ĝD#QQEÌ Ě"*Ä BQQD#QQý )L4
Ɩ(K) )#ý JÄ ÎĜāĜý Îě*ě®D FÍ-Ĝ, 

BQþQQQQQî  ķ  ĝD 'ĜQQQQQQòLÌ  ®QH(  JQċLtÙ  Ě#QH®QČÄh  #QÌĶĵ ĝD  ®QČċ"LÌ )(
 ©Jà*Ù #Ä 3#ÅÌ)" PDCA GK*sƖ®ċLî Ě®ČÄ 

0.3.2 Plan-Do-Check-Act Cycle 

The PDCA cycle can be applied to all processes and to the quality 
management system as a whole.  

Figure 2 illustrates how Clauses 4 to 10 can be grouped in 
relation to the PDCA cycle. 

Support & 
Operation 

(7,8)

Leadership 
(5)

Improvement 
(10)

Planning 
(6)

Performance 
evaluation 

(9)

Quality management system (4)

Customer 
satisfaction

Result of QMS

Products and services 

Organization and its 
context (4)

Customer 
requirements

Needs and expectation of 
relevant interested parties (4)

 

Figure 2, Representation of the structure of this International Standard in the PDCA cycle  
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 Bþî|ķ  ©Jġ")"  ©Jà*Ù )#Íà#, PDCA   ()"®ċ#Í," Ďě" )( ĎĜÄ ĝAAE@" 

Jà*Ù PDCA  ")ĝDč"LÌ (LEċ 'ě*ïÌ *ěç $*î JÄ J0Pà )L4 JÄƢ 

$*4  K FÍQQQQ-ĜQQQQ, ÿ"®H" (#Ýě"®Čě¿*Ā ç#Ĝċ ()LD :Ä#ČD K č¿ Ě#H
  Ë#QD"è@" #QÄ ĊÄ#Q5D Þě#QÍċ JQġ")" Ě"*Äč#Qě*ÍQQQQQQïD   KĝQQQQQQïD 6àĚ#QH  

{č#Dç#, 
"*Ü" G(#ĜÉ Jý JÚċ¿ Ěç#,$*4Ěèě) {Î," G®î 
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JÄ Ë#D®à KÎQQ,(  BÄ#ĈD )( Ë#D®à K G®D¿ĝQQïD 6à#H  ÿ"®H" z

{Þě#Íċ í)"ès K Ë#D"è@" K 
C"®ć"  Ë#D"®ć")L÷ČD JÄ CKè@ Ë)L0 )( z(*þAE8 (LÅIÄƖ 

The PDCA cycle can be briefly described as follows : 

Plan establish the objectives of the system and its processes, and 
the resources needed to deliver results in accordance with 
customersô requirements and the organizationôs policies; 

Do implement what was planned;  

Check monitor and (where applicable) measure processes and the 
resulting products and services against policies, objectives and 
requirements and report the results; 

Act take actions to improve performance, as necessary . 

https://mousavionline.ir/
https://t.me/qipv3


 

https://mousavionline.ir  & https://t.me/qipv3    J&ā0Ķj  ç"100  J&ā0 
 

ĸ|ĸ|ĵ *£þāÌ q-ě) *Ä ĝČÍÅD 

*£þāÌ    qQQQ-ě) *Ä ĝČÍÅDƑðáÄ   Ă@"|h    Ě"*Ä Ɛ®ĜČĜÅÄ ")ÎQQQ,(ĝÄ#ě  
Ě)K*ò ðáÄ*Ð" ÎĜāĜý Îě*ě®D FÍ-Ĝ, qě JÄÎ,Ɩ 

  CLIāD*£þāÌ    )( qQQQQQQQ-ě) *Ä ĝČÍÅDðě"*ěKĊÄ#QQQQQQQ, Ě#QQH   Ďě"
ĎĜÄ ()"®ċ#ÍQQQQQ,"  ĝAAE@")L4 JÄ  z(LÄ G®D¿ ĝČEQQQQQòz?#ÑD č"LČ8 JÄ  

ðĜÉ Ë#QD"®Qć" Ě"*Ü"C®Q8 ÿäQ% Ě"*Ä JQċ"*Ĝsĉ#QÅ5ċ"  zGLĈ@#QÄ Ě#QH
  BĜA&ÌC®8 *H7LćK ĉ#Å5ċ"JÍĀ#ě  K   C"®ć"ÆQQ,#ČD    Ě*ĜsLAÜ Ě"*Ä
 ç"C®8 Ë"*Ð" (®ÝD 7LćKĉ#Å5ċ"#HƖ 

Ě"*Ä  ĎĜÄ ()"®Qċ#QÍQQQQQQ," Ďě" Ë#QD"è@" #QÄ ĉ#QÅ5ċ"  JQÄ č#QDç#QQQQQQ, zĝAAE@"
$*4Ěèě)   KG(#ĜÉĚç#QQQQ,   JÄ ĝs®ĜQQQQ,) Ě"*Ä Ë#D"®ć" qQQQQ-ě)#H    K
ÎQ0*Ā()"( ç#Ĝċ #HƖ  ĝs®ĜQ,)   JÄ qQ-ě) K #HÎQ0*ĀJě#É #H Ě"*Ä Ě"

 K ÎĜāĜý Îě*ě®D FÍQQQ-ĜQQQ, ĝQQQïáÄ*Ð" ðě"èĀ"ÎQQQ,(ĝÄ#ě    JÄ
ĝD (#Ýě" ĝāČD Ë"*Ð" ç" Ě*ĜsLAÜ K JÍĀ#ě(LÅIÄ Þě#Íċ®ě#EċƖ 

ÎQQ0*Ā#H  ĝDċ"LÌČ ©JÝĜÍċ ®    qěÎ¦Ĝ9QQòK   Ě"*Ä ÃLA5DÎQQ,( ĝÄ#ě 
 ©JQÝĜÍċ JQÄ    z®QČQQQQQQî#QÄ )#Q÷Íċ" ()LDz?#QÑD č"LČ8 JQÄ  JQ8LEÝD ç" Ě"

ĝD ") č#ě*ÍQQïD ÃäÜ Gç#Ü" č#Dç#QQ, JÄ Jý 6ě"*QQî ©J9QQ,LÌ z®H(  
(*þAE8 (LÅIÄ #ě Ë#9ě#ò ðH#ý z®ě®Ü Ë#D®à K ËOL1&DƖ  

ÎQ0*Ā JÄ ĝs®ĜQ,) Ë#D"®ć"ĝD èĜċ #H  BD#Qî ®ċ"LÌ ĎÍĀ*s *÷ċ )(
 qQQ-ě)®QQî#Ä 6ÅÌ*D Ě#HƖ  C®8 *Ä *ÐēD qQQ-ě) 7Lċ *H K č#ČĜE4"
C®8ĝD č#ČĜE4"JÍQî"( ĝāČD #ě ÎÅÑD Ë"*Ð" ®ċ"LÌ®Qî#ÄƖ    ÿ"*&ċ"

ĝD qQ-ě) qě ç" ĝQî#ċ ÎÅÑD  z®ě#Eċ FH"*Ā ÎQ0*Ā qě ®ċ"LÌ #¦D"
Jċ Ďě" ©JEH Jý  q-ě) ÎÅÑD Ë"*Ð" #H*ÝČD JÄ Î0*Ā®ċLî #HƖ 

h|ĵ  Îě*ě®D FÍ-Ĝ, Ě#H()"®ċ#Í," *ě#, #Ä 3#ÅÌ)" 

ĎĜÄ ()"®ċ#ÍQQ," Ďě"  ĝAAE@" JÄJ9QQ,LÌ ÃLÙ)#Ù č"LČ8  6QQ,LÌ JÍĀ#ě
 ()LD ĝtČH#EH (LÅIÄ Ě"*Ä Kèě"ĎĜÄ Ě#H()"®ċ#ÍQQQQQ," )( *÷ċ  ĝAAE@"

FÍ-Ĝ,ĝD ?#E8" Îě*ě®D Ě#H(LîƖ Ƒ ðáÄ Ă@"|Ķ  Ɛ®ĜČĜÅÄ ") 

ĎĜÄ ()"®ċ#ÍQQQ," Ďě"  (*þěK) ç" G(#āÍQQQ," JÄ )(#ć ") č#Dç#QQQ, ĝAAE@"
®QQQČě¿*Ā ©JQQQà*Ù #QQQÄ G"*EH zĚ  PDCA    K*£þāÌ   zqQQQQQQQQ-ě) *Ä ĝČÍÅD
uČH#EH qě #ě Ěç#QQQ,JÙ)#É #Ä ÎĜāĜý Îě*ě®D FÍQQQ-ĜQQQ, Ěç#QQQ,

ĝD Îě*ě®D FÍ-Ĝ, Ě#H()"®ċ#Í," *ě#, Ë#D"è@"®ě#EċƖ 

ĎĜÄ ()"®ċ#ÍQ," Ďě" 3#ÅÌ)"Kèě" #Ä ĝAAE@"  Ĺĵĵĵ   Kèě" KĹĵĵh   $*Qî JÄ
Î," *ěçƢ 

 Kèě"Ĺĵĵĵ  FÍQQ-ĜQQ, ÎĜāĜý Îě*ě®D Ě#H| č#së"K K ĝċ#ÅD   ©JČĜDç 
G(#ĜÉ K 'Ĝ&Q0 p)( Ě"*Ä Ě)K*QòĎĜÄ ()"®ċ#ÍQ," Ďě" Ěç#Q,  ĝAAE@"

 FH"*Ā ")ĝD(ç#,Ɩ 

  Kèě"Ĺĵĵh  FÍQQQQQ-ĜQQQQQ, ÎQĜāĜý ÎQě*ě®QD Ě#QH|    ÎQě*ě®QD (*þěK)
  Ě"*Ä ÎĜāĜý Î¦ĜĈĀLD č#Dç#Q, )"®ě#É  č#Dç#Q, Ě"*Ä ĝě#EČH")  ĝě#H

ĎĜÄ ()"®Qċ#QÍQQQQQQ," Ďě" Ë#QD"è@" ç" ĎÍĀ) *Ì"*Ā JQÄ BQě#QEÌ JQý  ĝAAE@" ")
ĝD FH"*Ā(ç#,Ɩ 

Ã ÎQQQQQQ,LĜÉ ĎĜÄ Ě#QH()"®Qċ#QÍQQQQQQ," Ë#QĜġèÜ  Îě*ě®QD *tě( ĝAAE@"
 6QQQQQ,LÌ Jý FÍQQQQQ-ĜQQQQQ, ÎĜāĜý Îě*ě®D FÍQQQQQ-ĜQQQQQ, K ÎĜāĜý 

ISO/TC 176 JÍĀ#ě J9,LÌ ") ®ċ"ĝD FH"*Ā(ç#,Ɩ Ď 

 

0.3.3 Risk-Based Thinking 

Risk-based thinking (see Clause A.4) is essential for achieving an 
effective quality management system . 

The concept of risk -
based thinking has 
been implicit in 
previous editions of 
this International 
Standard including, for 
example, carrying out 

preventive action to eliminate potential nonconformities, analyzing 
any nonconformities that do occur, and taking action to prevent 
recurrence that is appropriate for the effects of the nonconformity . 

To conform to the requirements of this International Standard, an 
organization needs to plan and implement actions to address risks 
and opportunities. Addressing both risks and opportunities 
establishes a basis for increasing the effectiveness of the quality 
management system, achieving improved results and preventing 
negative effects. 

Opportunities can arise as a result of a situation favourable to 
achieving an intended result, for example, a set of circumstances 
that allow the organization to attract customers, develop new 
products and services, reduce waste or improve productivity .  

Actions to address opportunities can also include consideration of 
associated risks. Risk is the effect of uncertainty and any such 
uncertainty can have positive or negative effects . A positive 
deviation arising from a risk can provide an opportunity, but not all 
positive effects of risk result in opportunities . 

0.4 Relationship  
with Other Management System Standards  

This International Standard applies the framework developed by 
ISO to improve alignment among its International Standards for 
management systems (see Clause A.1). 

This International Standard enables an organization to use the 
process approach, coupled with the PDCA cycle and risk-based 
thinking, to align or integrate its quality management system with 
the requirements of other management system standards . 

This International Standard relates to ISO 9000 and ISO 9004 as 
follows: 

Iso 9000 Quality Management Systems, Fundamentals and 
Vocabulary provides essential background for the proper 
understanding and implementation of this International Standard;  

Iso 9004 Managing for the Sustained Success of an Organization, 
A Quality Management Approach  provides guidance for 
organizations that choose to progress beyond the requirements of 
this International Standard. 

Annex B provides details of other International Standards on 
quality management and quality management systems that have 
been developed by ISO/TC 176. 
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This International Standard does not include requirements specific 
to other management systems, such as those for environmental 
management, occupational health and safety management, or 
financial management. 

Sector-specific quality management system standards based on 
the requirements of this International Standard have been 
developed for a number of sectors . Some of these standards 
specify additional quality management system requirements, while 
others are limited to providing guidance to the application of this 
International Standard within the particular sector . 

A matrix showing the correlation between the clauses of this 
edition of this International Standard and the previous edition (ISO 
9001:2008) can be found on the ISO/TC 176/SC 2 open access 
web site at : www.iso.org/tc176/sc02/public . 

Quality Management Systems, Requirements  
1 Scope  

This International Standard specifies requirements for a quality 
management system when an organization : 

a) needs to demonstrate its ability to consistently provide 
products and services that meet customer and applicable 
statutory and regulatory requirements, and  
b) aims to enhance customer satisfaction through the effective 
application of the system, including processes for improvement of 
the system and the assurance of conformity to customer and 
applicable statutory and regulatory requirements. 

All the requirements of this International Standard are generic and 
are intended to be applicable to any organization, regardless of its 
type or size, or the products and services it provides . 

Note 1 In this International Standard, the terms ñproductò or 
ñserviceò only apply to products and services intended for, or 
required by, a customer. 

Note 2 Statutory and regulatory requirements can be expressed as 
legal requirements. 

1.1 Scope, Automotive Supplemental  
To Iso 9001:2015  

This Automotive QMS Standard defines the quality management 
system requirements for the design and development, production 
and, when relevant, assembly, installation, and services of 
automotive related products, including products with embedded 
software. 

This Automotive QMS Standard is applicable to sites 
of the organization where manufacturing of 
customer-specified production parts, service parts, 
and/or accessory parts occur . 

This Automotive QMS Standard should be applied throughout the 
automotive supply chain. 
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2 Normative References  

The following documents, in whole or in part, are normatively 
referenced in this document and are indispensable for its 
application. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced 
document (including any amendments) applies.  

ISO 9000:2015, Quality management systems,  
Fundamentals and vocabulary 

2.1 Normative and Informative References  

Annex A (Control Plan) is a normative part of this Automotive 
QMS standard. 

Annex B (Bibliography ï automotive supplemental) is informative, 
which provides additional information intended to assist the 
understanding or use of this Automotive QMS standard.  

3 Terms and Definitions  

For the purposes of this document, the terms and definitions 
given in ISO 9000: 2015 apply. 

3.1 Terms and Definitions for t he Automotive Industry  

Accessory Part  

Customer-specified additional component(s) that are either 
mechanically or electronically connected to the vehicle or 
powertrain before (or after) delivery to the final customer  
(E.G. custom floor mats, truck bed liners, wheel covers, sound 
system enhancements, sunroofs, spoilers, super-chargers, etc.) 

Advanced Product Quality Planning (APQP)  

Product quality planning process that supports development of a 
product or service that will satisfy customer requirements; APOP 
serves as a guide in the development process and also a standard 
way to share results between organizations and their customers ; 
APOP covers design robustness, design testing and specification 
compliance, production process design, quality inspection 
standards, process capability, production capacity, product 
packaging, product testing and operator training plan, among 
other items 

Aftermarket Part  

Replacement part(s) not procured or released by an OEM for 
service part applications, which may or may not be produced to 
original equipment specifications  
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Authorization  

Documented permission for a person(s) specifying rights and 
responsibilities related to giving or denying permissions or 
sanctions within an organization  

Challenge (Master) Part  

Part (s) of known specification, calibrated and traceable to 
standards, with expected results (pass or fail) that are used to 
validate the functionality of an error -proofing device or check 
fixtures (E.G. go/ no-go gauging) 

Control Plan 

Documented description of the systems and processes required 
for controlling the manufacturing of product (see Annex A) 

Customer Requirements  

All requirements specified by the customer (E.G. technical, 
commercial, product and manufacturing process -related 
requirements, general terms and conditions, customer-specific 
requirements, etc.) 

Where the audited organization is a vehicle manufacturer, vehicle 
manufacturer subsidiary, or joint venture with a vehicle 
manufacturer, the relevant customer is specified by the vehicle 
manufacturer, their subsidiaries, or joint ventures.  

Customer, Specific Requirements (CSRs) 

Interpretations of or supplemental requirements linked to a 
specific clause(s) of this Automotive QMS Standard  

Design For Assembly (DFA) 

Process by which products are 
designed with ease of assembly 
considerations. (E.G. if a product 
contains fewer parts it will take 
less time to assemble, thereby 
reducing assembly costs)  

Design For Manufacturing (DFM) 

Integration of product design and process planning to design a 
product that is easily and economically manufactured  

Design For Manufacturing And Assembly (DFMA) 

Combination of two methodologies : Design for Manufacture 
(DFM), which is the process of optimizing the design to be easier 
to produce, have higher throughput, and improved quality; and 
Design for Assembly (DFA), which is the optimization of the 
design to reduce risk of error, lowering cos ts, and making  
it easier to assemble 
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G#tïě#Dç¿ 6,LÌ 

 Îà#, 

 ®Ĝ@LÌ #ě (#Ýě" ®Čě¿*Ā 
ĉ  {®Ĝ@LÌ ("LD 
ĉ  {ĝý®ě Ë#95ć #ě Ě®Ĝ@LÌ Ë#95ć 
ĉ  J8LEÝD #ě {#H 
ĉ  íLÜ zĝÌ)"*% Ë#¦ĜAE8Ã¿ zĝî#¦Ĉċ zĚ)#ý  zĚ)#ý 

 ĝAĜEþÌ Ë#D®à *ě#, #ě 

Design for Six Sigma (DFSS) 

Systematic methodology, tools, and techniques with the aim of 
being a robust design of products or processes that meets 
customer expectations and can be produced at a six sigma quality 
level 

Design-Responsible Organization 

Organization with authority 
to establish a new, or 
change an existing, 
product specification  

Note This responsibility 
includes testing and 
verification of design 

performance within the customer's specified application.  

Error Proofing  

Product and manufacturing process design and development to 
prevent manufacture of nonconforming products  

Escalation Process  

Process used to highlight or flag certain issues within an 
organization so that the appropriate personnel can respond to 
these situations and monitor the resolutions  

Fault Tree Analysis (FTA) 

Deductive failure analysis methodology in which an undesired 
state of a system is analysed; fault tree analysis maps the 
relationship between faults, subsystems, and redundant design 
elements by creating a logic diagram of the overall system  

Laboratory 

Facility for inspection, test, or calibration that may include but is 
not limited to the following: chemical, metallurgical, dimensional, 
physical, electrical, or reliability testing. 

Laboratory Scope 

Controlled document containing  

Ċ specific tests, evaluations, and calibrations that a laboratory is 
qualified to perform;  
Ċ a list of the equipment that the laboratory uses to perform the 
above; and 
Ċ a list of methods and standards to which the laboratory 
performs the above 

Manufacturing  

Process of making or fabricating  
Ċ production materials; 
Ċ production parts or service parts;  
Ċ assemblies; or 
Ċ heat treating, welding, painting, plating, 
 or other finishing services  
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č#þD"ĝÝČ,  Îà#, 

  ĎĜĜ9Ì Ě"*Ä Ě(#IČQQïĜÉ GëK*É qě ĝÄ#ěç)" K BĜA&Ì  Îà#QQ, č#þD"
Ɩ®ě#Eċ ĎĜD¼Ì ") Ě*ÍQQQQïD Ë#D"è@" ĝ¦ČĀ õ#&@ JÄ Jý ĝ@LQQQQ1&D  Ďě"

Ƒ *D"ÆQ-%    (K®&D #¦D" ÎQ," JD"(" )( Û)®ČD ()"LD BD#Qî Ɛ(*£Ä)#ý
ĝEċ #Iċ¿ JÄJČěèH Ƣ(LQQî  z:Ä#ČD Ë)K*QQò ÆQQ-% K G®QQî()K¿*Ä Ě#H

C*ċ zÎ ¦QĜĀ*ö z)"èÄ" zË#Qċ#QþD"Ë)#QID Ě")"( č#QČý)#Qý K #QH)"èĀ"  Ě#QH
Î¦Ĝ@#9Ā BD#Qî zĚ)K*Qò Ě"*Ä #ě ®ČÍQ-H (LÜLD Jý ĝċ#ÅĜÍQïÉ Ě#H
JD#ċ*Ä č(LÄ +*Í,( )(G®î Ěèě)Ɩ®ċ" 

Ë#D®à  Îà#, 

Îý*QQQQî K :ěçLÌ zÎà#QQQQ, zčLDç¿ Jý ĝě#HFH"*Ā Ěç#QQQQ,    ÎD®à
J8LEÝD K !"èÜ" Ě"*Ä *ĜE9ÌĝD C#Ýċ" JÄ ") #HƖ®Čċ#,) 

(*þěK) ČÙ®͉ĝD#÷Íċ" 

ÿ*4 ĝD#QQEÌ ç" Ě(K)K BQě®QQÅÌ Ě"*Ä íK)Ěã Ě#QH  ĎþED JQý :āċ
 ©G)"(" ĝtċLtÙ *Ä ÎQQ,"  qě 6QQ,LÌ z®ČQQî#Ä JÍQQî"( *ĜÐ¼Ì #H®Čě¿*Ā

GK*s)#ý  BD#Qî č¿ Ě#Qó8" Jý   ÎQ," ĎþED K G(LÄ č#Dç#Q, č#Čý)#ý
ĎĜD¼Ì K Ě*ÍQQïD č#s®Čě#Eċ BD#QQî  Ě#QQó8" {®ČQQî#Ä G®ČČýGK*s)#ý  

  JÙ {®ČQQQQî#Ä č#Dç#QQQQ, Û)#à #ě Bà"( ç" ÎQQQQ," ĎþED GK*s)#ýĚ#H  
  ®QQî#Ä *QQò#%JÙ GK*s)#ýĚ#H  Î¦ćLD    ÎQQ," ĎþEDË#¦ĜQQóÍĈD :Ä#Ì  

Ä Ě(K)K {®ČQî#Ä G®Qî G(#āÍQ,"  GK*s)#ý Ě"* *H BD#Qî ÎQ," ĎþED
Ě(K)K ĚK( Ě*ÍïD K č#Dç#, Ě#HƖ®î#Ä 

¶ĜH ĝAþïD "®ĜÉ ̽ ®ïċNTF̼ 

  G®QQQQQQî Ďěètě#QÜ Ë#Q95ć Ě"*Ä G®QQQQQQî ?#QE8" ĝ%*4 qQě )(   ("®QěK)
D®àÎ    Jý ĝD#tČH Ě"*ÄǅË#95ćǃ    6QQQQ,LÌ G®QQQQî BĜA&Ì K JěèÝÌ

 ©G®ċç#QQ,   ©JAĜQQ,K    #ě JĜAĈċǅ ©G®ċç#QQ,ǃ    Ë#D"è@" ĝD#EÌ zË#95ćȁ ©J95ć 
F@#QQQ,  ǱƑ Ɩ®ČQQQî#Ä G(LEċ ĎĜD¼Ì ")FHĎĜČÙ   #Ä G®QQQî 7#Ü)"ĎěK#Č8  

ȁ®ïċ "®ĜÉ ĝÄ"*à ¶ĜHǱ  #ěȁ®ïċ "®ĜÉ ĝAþïDǱƐƖ 

®Čě¿*Ā čK*ÄĚ)#Ê, G®î 

  6QQ,LÌ Jý ÎQQ," č#Dç#QQ, qě ƐĚ#H®Čě¿*Ā #ěƑ Î¦Ĝ@#9Ā ç" ĝQQïáÄ
 č#Dç#, qěƖ®î#Ä G®î FH"*Ā ĝċK*ĜÄ 

Ë"*ĜE9Ì ĝ,#," G)K(Ě" 

íK)  JQQtċðĜÉ Ě"*Ä Ě)"( ©G®QQE8 Ë#QQā£ćLÌ ç" Ě*Ĝs  JQQD#QQċ*Ä  Ěèě)
 ©JÚáě)#Ì *Ä ĝČÍÅD zG®ïċ  ĝÄ"*à    Ë"èĜIÝÌ ç" ĝïáÄ Ě"*Ä zĂ£ćLÌ #ě

ðĜÉ ÛK*à Ě"*Ä zË"èĜIÝÌ ç" ĝEÍ-Ĝ,*ěç #ě  K G(#āÍ," ç" C#tČH
 qQĜþāÌǅ*ĜE9Ì Ě"*Ä !"èÜ"ǃz   K ë#QÍċLDç#QÄ zË#Q95ć ĝČěètě#QÜ z*ĜE9Ì

G(#āÍ," Ě"*Ä ĝċ"(*sç#Ä č¿ ç" .ÉƖ 

JtċĚ)"( ðĜÉJċ#ČĜÄ 

JQ8LEÝD K (*þěK) qQě  6ě"*QQQQQQî ĝÄ#Qěç)" Ě"*Ä čLČĀ ç" Ě"  Ë"èĜIÝÌ
)#QQý ?#QQ% )(  Ċě*4 ç"  G)K( Ë)#QQ÷ċ C#QQÝċ"  6ě"*QQQQQQî CK"®QQD #QQě Ě"

ðĜÉ )L÷ČD JQÄ zË"èĜIÝÌč#QDç ĝČĜÄ    C#QÝċ" ĝD"è@" Î ¦QĜ@#Q9Ā Ě#QH
Jtċ Ě)"( 

 

 

Manufacturing Feasibility  

An analysis and evaluation of a proposed project to determine if it 
is technically feasible to manufacture the product to meet 
customer requirements.  

This includes but is not limited to the following (as applicable):  

within the estimated costs, and if the necessary resources, 
facilities, tooling, capacity, software, and personnel with required 
skills, including support functions, are or are planned to be 
available. 

Manufacturing Services  

Companies that test, manufacture, distribute, and provide repair 
services for components and assemblies . 

Multi -Disciplinary Approach  

method to capture in put from all 
interested parties who may influence how 
a process is administered by a team 
whose members include personnel from 
the organization and may include 
customer and supplier representatives; 
team members may be internal or external 
to the organization; 
either existing teams or ad hoc teams 
may be used as circumstances warrant; 
input to the team may include both 
organization and customer inputs . 

No Trouble Found (NTF)  

Designation applied to a part replaced during a service event that, 
when analysed by the vehicle or parts manufacturer, meets all the 
requirements of a ñgood partò (also referred to as ñNo Fault 
Foundò or ñTrouble Not Foundò). 

Outsourced Process  

Portion of an organization's function (or processes) that is 
performed by an external organization. 

Periodic Overhaul 

maintenance methodology to prevent a major unplanned 
breakdown where, based on fault or interruption history, a piece of 
equipment, or subsystem of the equipment, is proactively taken 
out of service and disassembled, repaired, parts replaced, 
reassembled, and then returned to service. 

Predictive Maintenance  

an approach and set of techniques to evaluate the condition of  
in-service equipment by performing periodic or continuous 
monitoring of equipment conditions, in order to predict when 
maintenance should be performed  
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 ©JČěèH ĝĀ#ò" BE% 

JČěèHG®î ("()"*ć BěL&Ì *Ä čKèĀ" Û)#áD #ě #H 

J£ÜLÌ| ĝD *D" Ďě"č#Dç C®8 z)"®ĈD zíK) ç" ĝQQQî#ċ ®ċ"LÌ #ě Ě®ČÄ
 G®î (#Ýě" G*Ĝú K BěL&Ì )( *Ĝà¼ÌƖ®î#Ä 

JtċĚ)"( ðĜÉJċ"*Ĝs 

Î¦Ĝ@#9Ā  Ě#H$*4Ěèě)    *Ä ĝČÍÅDƑ F÷ČD ĝċ#Dç BQQQQQ0"LĀ )( G®QQQQQî
ĝQQ,)ç#Ä zč#DçG)K( Ě#H č(*Ä ĎĜÄ ç" Ě"*Ä ƐĝQQ,#QQ," Ë"*ĜE9Ì K Ě"

 K Ë"èĜIÝÌ ĝÄ"*à BA8ā£ćLÌč#Dç Ë#Ě®ČÄ ©G®QQQQQïċ    č"LČ8 JÄ z®Ĝ@LÌ
 ®Čě¿*Ā ĝ%"*4 ĝÜK*àÎà#, 

?L1&D 

 ®QQQČQě¿*QĀ ç" )#QQQ÷QÍQċ" ()LQD ĝQÜK*Qà *QH Ě"*QÄ G(#QQQāQÍQQQQQQ," BQQQÄ#QQQć 
Ċ£Ĉ&Ì ?L1&D 

ĝČEě" ?L1&D 

 Ě"*Ä ËOLQQQQQQ1&D ÎQà#QQQQQQ, K ĝ%"*4 JQÄ 3LÄ*D Ě#QH()"®Qċ#QÍQQQQQQ," 
 č#ČĜE4" ?L1%C®8 ç" ƕ JIÜ"LD Ě*ÍïD#Ä  G*4#áD #ě ÆĜ,¿ 

Ă£ćLÌ ]ĝîLD#à[ ®Ĝ@LÌ 

  Ě#H®Čě¿*Ā č¿ )( Jý ĝ5ě"*QQîÎà#QQ,   ¦9Ā*Ĝú  {®ČÍQQ-H ?#  č#þD" #Ä
Ë¦®D G#D ®ČÙ #Ì Î8#, ®ČÙ ç" č#Dç 

$*4 ðČý"K 

JQQ8LEÝD #QQě C"®QQć"C#QQs ç" Ě" qQQě )( G®QQQQQQQî èěLÝÌ ĝě"*Ü" Ě#QQH 
 ©JQD#Qċ*Ä  :ě#QćK ĝě#QQQQQQ,#QČQQQQQQî C#QtČH JQÄ ?*ÍČý 7LćK #Qě ?LE9D*Ĝú  
C®8ĉ#Å5ċ"#H 

 ¦B&D )K( G") ç" ĝċ#ÅĜÍïÉ 

 ¦BQ&D  ĝċ#QÅĜÍQQQQQQïÉ   ç"JQċ#Qà)#QýÎQà#QQQQQQ, Ě#QH   KĚ"*Ü"  Ě#QH®QČě¿*Ā 
*Ĝú ƕ Ě®Ĝ@LÌ 

 ©J95ć ĝý®ě 

#95ćƑ J95ć  ƐËĝQQóěL9Ì    JÍà#QQ, #Ä G®QQîQQ1¦áQQïDË# OEM   Jý
  Ě"*Ä(*£Ä)#ý   ©J95ć    ĝý®ě6QQQ,LÌ OEM   #ě ®Ĝ@LÌJġ")"    z®QQî#Ä G®QQQî
BD#î G®î Ěç#,ç#Ä Ë#95ć 

 ¦B&D  Îà#, 

Ě"*Ü" B&D ®Čě¿*Ā Ě#HÎà#, íç)" ƕ"èĀ"  

1¦áïD ©J GìěK 

JĈÅ4  ç" Ě"1¦áïDË#    BD"L8 #ě ËOL1&D®Čě¿*Ā  Îà#,    č#þD" #Ä
*Ä *ĜÐ¼QÌ  QČÌ zË")*ĈD #QÄ ĉ#QÅ5ċ" #Qě ĝČEě"  z(*þAE8 zĝě")#Qý zÆQQQQQQ,#
 Ë#D"è@" #ě®Čě¿*Ā ?L1&D Ě®9Ä Ě#H 

Premium Freight  

Extra costs or charges incurred in addition to contracted delivery  

Note This can be caused by method, quantity, unscheduled or late 
deliveries, etc. 

Preventive Maintenance  

Planned activities at regular intervals (time-based, periodic 
inspection, and overhaul) to eliminate causes of equipment failure 
and unscheduled interruptions to production, as an output of the 
manufacturing process design  

Product  

Applies to any intended output resulting from the product 
realization process 

Product Safety  

Standards relating to the design and manufacturing of products to 
ensure they do not represent harm or hazards to customers  

Production Shutdown  

Condition where manufacturing processes are idle; time span may 
be a few hours to a few months  

Reaction Plan 

Action or series of steps prescribed in a control plan in the event 
abnormal or nonconforming events are detected  

Remote Location  

Location that supports manufacturing sites and at which  
non-production processes occur  

Service Part 

Replacement part(s) manufactured to OEM specifications that are 
procured or released by the OEM for service part applications, 
including remanufactured parts  

Site 

Location at which value-added manufacturing processes occur  

Special Characteristic  

Classification of a product 
characteristic or manufacturing 
process parameter that can 
affect safety or compliance 
with regulations, fit, function, 
performance, requirements, or 
subsequent processing of 
product 
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6ě"*î GìěK 

7P¦4"ĝċ#QQQQ,)  JĈÅ4 qě  Ě®ČÄ2 ¦áQQQQïD  zĚ*ÍQQQQïD 6QQQQ,LÌ G®QQQQî
  č#Dç#QQ, qě JÄ JÍĀ#ě /#QQ1Íà" ¥C®8 C#tČH JÄě ç" Îě#QQò) #ě q

 #Ä Ě*ÍïD C"è@" ®ČÙJ£ÜLÌ  JÄ ©JAĢ-D BěL&Ì #ě ĝāĜý 

 ©JāĜöK č#ÅĜÍïÉ 

Î ¦QĜ@#Q9Ā*Ĝú Ě#QH ƕC#QÝċ"Ƒ Ě®QĜ@LÌ  )( G®QQQQQQQîJQċ#Qà)#Qý   qQě )( #Qě 
 ¦BQ&D  č¿ ç" )K(  Ɛĝċ#QÅĜÍQQQQQQï£É Ě"*Ä  ç"   ƐĚ*ÍQQQQQQïĜÄ ("®Q9Ì #QěƑ qQě 
 ç"Jċ#à)#ýĚ#H FH )#ý,#Dç#č  

JtċĚ)"( :D#Ü G*IÄ)K 

Jtċ FÍQQ-ĜQQ, qě qě (LÅIÄ K Ě)"(FÍQQ-ĜQQ, ĝtÙ)#É  K ®Ĝ@LÌ Ě#H
ĎĜQQQQQQî#QD Ċě*4 ç" ÎQĜāĜý  č#QČý)#Qý K #QH®QČě¿*Ā zË"èĜIÝÌ zËO¿ 

 Ě"*Ä G(KèĀ" íç)" (#Ýě")( č#Dç#, 

 ĝČ&ČD ?(#ÅÌ 

3#QQÅÌ)" K p)( Ě"*Ä Ě)"èÄ"ĝsìěK ĝH(ĝ%"*4 Ě#QH ç" ĂAÍáD Ě#QH
  {*tě®þě JÄ ?LQQQ1&D qěJQQQïĈċ Ě)"(*Ä Ě"*Ä ?LQQQ1&D (*þAE8 qě

  qě1¦áïD)L&D )( JY   )L&D )( Ě*tě( K #HX  z#H.Ê,   FĜ,*Ì
 Ě"*Ä ĝČ&ČD qěĎÍĀ#ě K( JÄ ÎÅ-ċ ?L1&D (*þAE8 1¦áïD J 

®Čě¿*Ā ?(#ÅÌ 

ĝČ&ČD ç" G(#āÍQQ," K J9QQ,LÌ íK)  K ËOLQQ1&D Ě"*Ä ?(#ÅÌ Ě#H
Q1¦áQïDË#   #Iċ¿ Ě(*þAE8(#Ýě" Ě"*Ä   ©J5Ä")  JČěès ĎĜÄ  ĝ%"*4 Ě#H

 zĚ*ÍïD Kĝ¦ČĀ Ě(#1Íć" K 

C*ċ)"èĀ" JĜÅ9ÌG®î ]15-SI[ 

C*ċ)"èĀ"  JĜÅ9ÌG®QQQî   qě  ©JD#ċ*Ä ĝQQQ1 ¦QQQ1áÌ  ÎQQQ,"  Jý )(  qě !èÜ  
ĝěK)(Là  2 ¦áQQQïDG®QQQî  6QQQ,LÌ  Ě*ÍQQQïD  ƑĊÅ4 ?LE9D   ©JQQQî"*Ì 
Jċ#ě")Ě"  #ě  *tě(   ©J÷Ā#%  G*ĜàãĚç#,  *Ĝú ƕ)"*ĀƐz  #ě   JÄč"LČ8   ĝïáÄ 
ç" ĝ%"*4  zFÍQQQQ-ĜQQQQ,  Ě"*Ä  ?*ÍČý (*þAE8  Ƒ Ě#H(*þAE8  Ɛč¿ G*Ĝàã  

G®î Î," Ɩ 

*Ä#ČÄ  ©JČD"(  ĝH"Ls ©JD#ċ  IATF 16949 z J95ćĚ"  Jý 6QQ,LÌ  C*ċ )"èĀ" 
JĜÅ9ÌG®QQî  ?*ÍČý  ĝD(LQQî   ç" *ěès#ċ(*£Ä)#ý )(  qě  K)(Là  J9QQ,LÌ  
JÍĀ#ě  ĝD®QQQQQî#ÄƑ Ɩ®Čċ#D  ĚK)(Là  zĚ)"LQQQQQ,  Bě#QQQQQ,K   ©J¦ĜAĈċ  Ě)#ÝÌ  
zqÙLý čLĜD#ýĚ#H zĎĜtČ, +LÄLÌ"#H K ÎþĜ,)LÌLD#HƐ 

Ě"*Ä  JÚċ¿ Jý  ®Ü"K  6ě"*Qî  Ě"*Ä  ȁK)(LàǱ  ĝDz(LQî  ðě"*ěK  FÝČÉ  
ĎĜċ"Lć  ÎQQ,(ĝÄ#ě  K øā%  Î¦ĜEQQ,)  IATF ðáÄ  ĵ|Ķ  (LÜK  6ě"*QQî  
Ě"*Ä ĝH"Lsč®î #Ä IATF 16949 ") ®ĜČĜÅÄƖ 

J£QQÜLÌ  ƢC*ċ  )"èĀ"  ?*ÍČý  *H  JQQÅČÜĚ"  ç"  ®QQČě¿*Ā  ÎQQà#QQQQQQQ,  Ƒ®QQČċ#QQD  
G#QQtÍQQQQQQ,(  Ě"*Ä  ĎÍà#QQQQQQQ,   qQQě  !èÜ  #QQě  ("LD  Ɛ)(  Ăě*9Ì  C*ċ )"èĀ" 
JĜÅ9ÌG®î )( *÷ċ JÍĀ*s ĝEċ(LîƖ 

Special Status 

Notification of a customer -identified classification assigned to an 
organization where one or more customer requirements are not 
being satisfied due to a significant quality or delivery issue  

Support Function  

Non-production activity (conducted on site or at a remote 
location) that supports one (or more) manufacturing sites of the 
same organization 

Total Productive Maintenance  

a system of maintaining and improving the integrity of production 
and quality systems through machines, equipment, processes, and 
employees that add value to the organization  

Trade-Off Curves 

tool to understand and communicate the relationship of various 
design characteristics of a product to each other; a product's 
performance on one characteristic is mapped on the Y -axis and 
another on the x-axis, then a curve is plotted to illustrate product  
performance relative to the two characteristics  

Trade-Off Process  

methodology of developing and using trade -off curves for 
products and their performance characteristics that establish the 
customer, technical, and economic relationship between design 
alternatives 

Embedded Software  

Embedded software is a specialized programme stored in an 
automotive component (typically computer chip or other  
non-volatile memory storage) specified by the customer, or as part 
of the system design, to control its function(s). To be relevant in 
the scope of IATF 16949 certification, the part that is controlled by 
embedded software must be developed for an automoti ve 
application (i.e., passenger cars, light commercial vehicles, heavy 
trucks, buses, and motorcycles; see Rules for achieving and 
maintaining IATF Recognition, 5th Edition, Section 1.0 Eligibility for 
Certification to IATF 16949, for what is eligible for ñAutomotiveò).  

NOTE: Software to control any aspect of the manufacturing 
process (e.g., machine to manufacture a component or material) 
is not included in the definition of embedded software.  
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®ě#Eċ Ě*tċç#ÄƖ 

J£ÜLÌ |Ķ Bġ#QQQ-D  ĝD®ċ"LÌ    6ě"*QQQî #ě ĝāČD K ÎÅÑD BD"L8 BD#QQQî
BÄ#ć  J÷%PD®Čî#ÄƖ 

J£ÜLÌ  |ķ    p)(Bġ#-D  ĝD ĝÜ)#à  Ċě*4 ç" ®ċ"LÌJ£ÜLÌ    JÄ  Ë#8LòLD
ç)#QÄ  ċLċ#Qćĝ  zĎĀĚ)K¿  K ĝQQQQQQ,#QĜQQQQQQ, 6Ĝ&D zuQČH*Ā z)"ç#QÄ zÎQÄ#Qć) z

ĎĜÄ {Ě(#1Íć" zĝAAE@"ĝ¦ADJĈ5ČD z #ě Ě" ¦A&D(Lî BĜI-Ì ĝƖ 

J£ÜLÌ  |ĸ    p)(6Ĝ&D   ĝD ĝAà"(  Ċě*4 ç" ®ċ"LÌJ£ÜLÌ    JÄ Bġ#-D   
íç)" JÄ 3LÄ*D (Lî BĜI-Ì č#Dç#, (*þAE8 K ðċ"( zuČH*Ā z#H Ɩ 

ķ|h ç#Ĝċ p)(#H ÿ*4 Ë")#÷Íċ" KĚã Ě#H:āċ 

 #ÄJ£ÜLÌ    Ě"*Ä č#Dç#QQQ, ĝě#ċ"LÌ )( GLĈ@#Ä *Ð" #ě *Ð" JÄFH"*Ā Ěç#QQQ, 
  ĝċLċ#ć Ë#D"è@" K Ě*ÍQïD Ë#D"è@" Jý ĝÌ#D®à K ËOLQ1&D ĝEġ"(

  ĝÌ")*ĈD K(*£Ä)#ý Ě")"(  G()K¿*Ä ")  ĝD *ěç ()"LD ®ě#Ä č#Dç#Q, z®ċç#Q,
®ě#Eċ ĎĜĜ9Ì ")Ƣ 

Ă@"|  ÿ*4 Ěã Ě#H {ÎĜāĜý Îě*ě®D FÍ-Ĝ, JÄ 3LÄ*D :āċ 

Ã|  ÿ*4 Ďě" Ë#D"è@" Ěã Ě#H JÄ 3LÄ*D Jý :āċ 
 ÎĜāĜý Îě*ě®D FÍ-Ĝ, ®ČÍ-H Ɩ 

  ®ě#Ä č#Dç#,8P¦4"Ë#  ÿ*4 JÄ 3LÄ*DĚã Ě#H 3LÄ*D Ë#D"è@" K :āċ
®ě#Eċ Ě*tċç#Ä K ðě#É ") #Iċ¿ JÄƖ 

J£QQÜLÌ|  ÿ*4Ěã Ě#QQH  6ÅÌ*D :āċĝD  *ĜĜûÌ #QQÄ 6ÅÌ*D ĝÌ#QQD"è@" ®QQČċ"LÌ
®Čî#Ä JÍî"( FĜAć"Ɩ   

ĸ|h  ©JČD"( Ď̸ 9Ì  ÎĜāĜý Îě*ě®D FÍ-Ĝ, 

 K (K®% ®ě#Ä č#Dç#QQQ,(*£Ä)#ý ƕĚ*ěäÉ   ") ÎĜāĜý Îě*ě®D FÍQQQ-ĜQQQ,
 ©JČD"( (#Ýě" Ě"*Ä č¿ ĎĜĜ9Ì ®ě#EċƖ  

 ®ě#Ä č#Dç#, zJČD"( ĎĜĜ9Ì C#tČH(*ĜtÄ *÷ċ )( ") *ěç ()"LDƢ 

Ă@"| Bġ#-D  )( G®î G)#î" ĝAà"( K ĝÜ)#àĶ|h{ 

Ã| ÿ*4 Ë#D"è@"Ěã Ě#H)( G®î G)#î" :āċ ķ|h{ 

Ç| č#Dç#, Ë#D®à K ËOL1&DƖ 

ĎĜÄ ()"®ċ#ÍQQQ," Ďě" Ë#D"è@" ĝD#EÌ ®ě#Ä č#Dç#QQQ,  JÚċ#ČÙ z") ĝAAE@"
 ©JČD"( )(  ®QQQQî ĎĜĜ9ÌG    ÎĜāĜý Îě*ě®D FÍQQQQ-ĜQQQQ,  Ě")"((*£Ä)#ý  

®ě#Eċ ?#E8" z®Čî#ÄƖ 

 ©JČD"(    č"LČ8 JÄ ®ě#Ä č#Dç#QQ, ÎĜāĜý Îě*ě®D FÍQQ-ĜQQ, 8P¦4"Ë#  
č¦K®QD    K G(LÄ +*ÍQQQQQQ,( )(JQQtċĚ)"(  (LQQQQQQîƖ    7LČÌ ®Qě#QÄ JQQČD"(

G("()"*ć ðQQQQQQîLÉ ÎQQ&Ì ") Ë#QQD®QQà K ËOLQQQQQQ1&D  K    JQQĜÜLÌ
 *Ĝú(*£Ä)#QýĎĜÄ ()"®Qċ#QÍQQQQQQ," Ďě" Ë#QD"è@" ç" qQě *H č(LÄ Ě  ĝAAE@" ")

 JČD"( )(FH"*Ā ®ě#EċƖ Ď 

4 Context of the Organization 
4.1 Understanding the Organization and its Context 

The organization shall determine external and internal issues that 
are relevant to its purpose and its strategic direction and that 
affect its ability to achieve the intended result(s) of its quality 
management system. The organization shall determine whether 
climate change is a relevant issue. 

The organization shall monitor and review information about these 
external and internal issues. 

Note 1 Issues can include positive and negative factors or 
conditions for consideration . 

Note 2 Understanding the external context can be facilitated by 
considering issues arising from legal, technological, competitive, 
market, cultural, social and economic environments, whether 
international, national, regional or local. 

Note 3 Understanding the internal context can be facilitated by 
considering issues related to values, culture, knowledge and 
performance of the organization . 

4.2 Understanding the Needs  
and Expectations of Interested Parties  

Due to their effect or potential effect on the organization ôs ability 
to consistently provide products and services that meet customer 
and applicable statutory and regulatory requirements, the 
organization shall determine: 

a) the interested parties that are relevant to the quality 
management system; 

b) the requirements of these interested parties that are relevant to 
the quality management system . 

The organization shall monitor and review information about these 
interested parties and their relevant requirements. 

Note: Relevant interested parties can have requirements related to 
climate change. 

4.3 Determining the Scope of t he  
Quality Management System  

The organization shall determine the boundaries and applicability 
of the quality management system to establish its scope . 

When determining this scope, the organization shall consider: 

a) the external and internal issues referred to in 4.1; 

b) the requirements of relevant interested parties  
referred to in 4.2; 

c) the products and services of the organization . 

The organization shall apply all the requirements of this 
International Standard if they are applicable within the determined 
scope of its quality management system . 

The scope of the organizationôs quality management system shall 
be available and be maintained as documented information . The 
scope shall state the types of products and services covered, and 
provide justification for any requirement of this International 
Standard that the organization determines is not applicable to the 
scope of its quality management system . 
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#î ç#ÝD Ě#ČÑÍ," ĝ%"*4 BD®Čě¿*Ā ĝEċ Îà#,(LîƖ 

ķ|ĸ|h  Ë#D"è@" ©GìěK Ě*ÍïD 

  Ë#D"è@" ©GìěK   K G®QQQQî ĝÄ#ěç)" ®ě#Ä Ě*ÍQQQQïD)(  ©JČD"(    FÍQQQQ-ĜQQQQ,
 č#Dç#, ÎĜāĜý Îě*ě®D JÍĀ*s *÷ċ )(î#Ä G®îČ®Ɩ 

h|h  K ÎĜāĜý Îě*ě®D FÍ-Ĝ,®Čě¿*Ā č¿ Ě#H 
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$|  (LÅIÄ®Čě¿*Ā FÍ-Ĝ, K #H ÎĜāĜý Îě*ě®D Ě#H Ɩ 

 

 

Conformity to this International Standard may only be claimed if 
the requirements determined as not being applicable do not affect 
the organizationôs ability or responsibility to ensure the conformity 
of its products and services and the enhancement of customer 
satisfaction.  

4.3.1 Determining t he Scope of the  
Quality Management System, Supplemental 

Supporting functions, whether on-site or remote (such as design 
centres, corporate headquarters, and distribution centres), shall be 
included in the scope of the Quality Management System (QMS). 

The only permitted exclusion for this Automotive QMS Standard 
relates to the product design and development  requirements 
within ISO 9001, Section 8.3.  

The exclusion shall be justified and maintained as documented 
information (see ISO 9001, Section 7.5). 

Permitted exclusions do not include  
manufacturing process design . 

4.3.2 Customer-Specific Requirements  

Customer-specific requirements shall be evaluated and included in 
the scope of the organization's quality management system . 

4.4 Quality Management System and its Processes  

4.4.1  

The organization shall establish, implement, maintain and 
continually improve a quality management system, including the 
processes needed and their interactions, in accordance with the 
requirements of this International Standard . 

The organization shall determine the processes needed for the 
quality management system and their application throughout the 
organization, and shall: 

a) determine the inputs required and 
the outputs expected from these 
processes; 
b) determine the sequence and 
interaction of these processes; 
c) determine and apply the criteria and 
methods (including monitoring, 
measurements and related performance 
indicators) needed to ensure the 

effective operation and control of these processes;  
d) determine the resources needed for these processes and 
ensure their availability; 
e) assign the responsibilities and authorities for these processes;  
f) address the risks and opportunities as determined in 
accordance with the requirements of 6.1; 
g) evaluate these processes and implement any changes needed 
to ensure that these processes achieve their intended results; 
h) improve the processes and the quality management system . 
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 Ì")*ĈD zč#ě*ÍQïDĝ   ċLċ#ć K  ĝ(*£Ä)#ý Ě")"(z   Ë#D"è@" #Ä ĉ#Å5ċ" BD#Qî
("LD  ðáÄƑķ|ķ|h|Ļ  Ɛ®ĜČĜÅÄ ")č#ČĜE4" ®ě#Eċ B0#%Ɩ 

ķ|Ķ|h|h ?L1&D ĝČEě" ]02-SI[ ]#tï,*É čh  KĶĸ[ 

  ®Qě#QÄ č#QDç#QQQQQQ,®QČě¿*Ā  Ě#QH ċ¦K®QD  ÎQě*ě®QD Ě"*Ä ĝ?LQQQQQ1&D ĝČEě"  
3LÄ*D  JÄOLQQ1&DË    K®Čě¿*Ā  Ě#HÎà#QQ,   ƕ  ĝČEě" ®QQî#Ä JÍQQî"(z   
Jý  Ë)LQQQQ0 )((*£Ä)#ý    BD#QQQQî  ()"LD  *ěç  z®QQQQî#Ä #¦D" #Iċ¿ JÄ (K®&D
ĝEċLî(Ƣ 

Ă@"| Ë#D"è@" ĝě#,#Čî   ĝÌ")*ĈD K ĝċLċ#ćĝČEě" ƕ ?L1&D  6,LÌ
 {č#Dç#, 

Ã|  7P¦4"" JÄ :Ü") Ě*ÍïD JÄ ĝċ#,) ðáÄ Ë#D"è@ Ă@"Ɛ { 
Ç| ®Ĝě¼Ì JěĚ"*Ä GìěK Ě#H FMEA  {ĝ%"*4 
Ë|  ĝě#,#Čî 1¦áïDË# ÆÅ, ƕ{?L1&D ĝČEě" 
Ï|  ?*ÍČý K ĝě#,#Čî1¦áïDË#  ÆÅ, ƕ  ?L1&D ĝČEě" 

 3#Ĉċ KÎà#, { 
Û| ®Ĝě¼Ìě ©J JD#ċ*Ä Ě"*Ä GìěKK ?*ÍČý Ě#H FMEAĚ#H ®Čě¿*Ā { 
µ| $*4Ě#H ĝě#óÍć"  ðáÄƑĶ|Ķ|Ķ|Ĺ  Ɛ®ĜČĜÅÄ ") { 
$|  ĎĜĜ9Ì Î¦Ĝ@LĢ-D®ě®ïÌ ®Čě¿*Ā Ăě*9Ì z#H  č#ě*Ü K 8P¦4"Ë#  z

 K z®î)" Îě*ě®D BD#î 7P¦4"JÄ ĝċ#,)  {Ě*ÍïD 
ß| íçLD¿ ĝě#,#Čî Ě#H  Ě*ÍïD #ě č#Dç#, 6,LÌ G®î 

#Ä *Ĝs)( č#Čý)#ý Ě"*Ä ĝČEě" ƕ ËOL1&D 
JÄ 3LÄ*D Îà#, Ě#H®Čě¿*Ā K ËOL1&D 6ÅÌ*D { 

(| ?L1&D Ë"*ĜĜûÌ   ĝÄ#ěç)" BD#î z®Čě¿*Ā #ěË"*Ð"   
 *Ä ĝČEě"  z#H®Čě¿*Ā K ËOL1&D Ë"*ĜĜûÌ ç" ĝî#ċ ËOL1&D 
Jý ®ě#Ä ðĜÉ ç"  G(#ĜÉĚç#, ®Ĝě¼Ì ƕ®Čî#Ä G®î { 

ðáÄƑ  j|ĸ|Ļ  Kèě" ĹĵĵĶ  Ɛ®ĜČĜÅÄ ") 
ã|  JÄ :Ü") Ë#D"è@" ?#ĈÍċ" ĝČEě"  *,#Ì*, )( ËOL1&D 

 ©G*ĜÝċç  BD#î zĎĜD¼Ì FĜĈÍ-D :Ä#ČD*ÍïDĚ  
ðáÄƑ Ķ|ĸ|h|Ļ  {Ɛ®ĜČĜÅÄ ") 

)|   ËOL1&D ĝÄ#ě() ¥Î,(Ƒ ƐFý ©JÍî#Åċ" 6,LÌ  JÍà#,  G®î 
 ©G*ĜÝċç *,#Ì*, )( ðáÄƑ ĎĜD¼Ì Ķ|ķ|i|Ļ   {Ɛ®ĜČĜÅÄ ") 

ç| ]ç" G(#āÍ,"[  +)( Ě#H JÍàLD¿ G®î 
 Ě"*Ä?L1&D ĝĀ*9D  ®ě®Ü Ɩ 

J£QÜLÌ|   ©JQě®QĜě¼QÌ   ©GìěK    ĎþED zĝČEě" JQÄ 3LÄ*D p)"®QD #Qě Ë#QD"è@"
 ®QQî#Ä ĝD"è@" č#Dç#QQ, ĝAà"( Ě#H®Čě¿*Ā #ě Ě*ÍQQïD 6QQ,LÌ ÎQQ,"

 ©Jě®Ĝě¼Ì    Jý ÎQQQ," ƐĚ*ÍQQQïD  OLE9DƑ *ÌO#Ä C#ĈD 6QQQ,LÌ ĝAĜEþÌ
Î," ĝČEě" JÄ 3LÄ*D Ě"LÍ&D #Ä JÄ#ïD p)"®D ®Ĝě¼Ì ?LĢ-DƖ 

ķ|h|h   

®ě#Ä č#Dç#, z#óÍć" Æ-%Ƣ 

Ă@"|  8P¦4"Ë# č¦K®D   ç" ĝċ#ĜÍïÉ Ě"*Ä 
 ") ÎĜāĜý Îě*ě®D FÍ-Ĝ, Ě"*Ü" JtċĚ)"(  {®ě#Eċ 
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4.4.1.1 Conformance o f Products and Processes 

The organization shall ensure conformance of all products and 
processes, including service parts and those that are outsourced, 
to all applicable customer, statutory, and regulatory requirements , 
including conformance to material requirements.  

(see Section 8.4.2.2). 

4.4.1.2 Product Safety  

The organization shall have 
documented processes for the 
management of product -safety related 
products and manufacturing processes, 
which shall include but not be limited to 
the following, where applicable: 

a) identification by the organization of statutory and regulatory 
product-safety requirements; 
b) customer notification of requirements in item a);  
c) special approvals for design FMEA; 
d) identification of product safety -related characteristics; 
e) Identification and controls of safety-related characteristics of 
product and at the point of manufacture;  
f) Special approval of control plans and process FMEAs; 
g) Reaction plans (see Section 9.1.1.1), 
h) defined responsibilities, definrtion of escalation process and 
flow of information, including top management, and customer 
notiflcation;  
i) training identified by the organization or customer for personnel 
involved in product·safety related products and associated 
manufacturing processes;  
j) changes of product or process shall be approved prior to 
implementation, including evaluation of potential effects on 
product safety from process an d product changes (see ISO 9001, 
Section 8.3.6);  
k) transfer of requirements wrth regard to product safety 
throughout the supply chain, induding 
customer-diesignated sources (see Section 8.4.3.1); 
I) product traceability by manufactured lot (at a minimum) 
throughout the supply chain (see Section 8.5.2.1);  
m) lessons learned for new product introduction.  

Note Special approval of safety related requirements or 
documents may be required by the customer or the organization ôs 
internal processes is an additional approval by the function 
(typically the customer) that is responsible to approve such 
documents wrth safety -related content. 

4.4.2  

To the extent necessary, the organization shall: 

a) maintain documented information to support the operation of 
its processes; 
b) retain documented information to have confidence that the 
processes are being carried out as planned. 
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5 Leadership 
5.1 Leadership and Commitment  
5.1.1 General 

Top management shall 
demonstrate leadership and 
commitment with respect to 
the quality management 
system by: 

a) taking accountability for the 
effectiveness of the quality management system;  
b) ensuring that the quality policy and quality objectives are 
established for the quality management system and are 
compatible with the context and strategic direction of the 
organization; 
c) ensuring the integration of the quality management system 
requirements into the organizationôs business processes; 
d) promoting the use of the process approach and risk -based 
thinking; 
e) ensuring that the resources needed for the quality management 
system are available; 
f) communicating the importance of effective quality management 
and of conforming to the quality management system 
requirements; 
g) ensuring that the quality management system achieves its 
intended results; 
h) engaging, directing and supporting persons to contribute to the 
effectiveness of the quality management system;  
i) promoting improvement;  
j) supporting other relevant management roles to demonstrate 
their leadership as it applies to their areas of responsibility.  

Note Reference to ñbusinessò in this International Standard can be 
interpreted broadly to mean those activities that are core to the 
purposes of the organizationôs existence, whether the organization 
is public, private, for profit or not for profit.  

5.1.1.1 Corporate Responsibility  

The organization shall define and implement corporate 
responsibility policies, including at a minimum an anti -bribery 
policy, an employee code of conduct, and an ethics escalation 
policy (ñwhistle-blowing policyò). 

5.1.1.2 Process Effectiveness a nd Efficiency  

Top management shall review the product realization processes 
effectiveness and efficiency of the quality management system 
and support processes to evaluate and improve their effectiveness 
and efficiency the organizationôs quality management system . The 
results of the process review activities shall be included as input 
to the management review. (see Section 9.3.2.1) 

5.1.1.3 Process Owners  

Top management shall identify process owners who are 
responsible for managing the organization's processes and related 
outputs. Process owners shall understand their roles and be 
competent to perform those roles (see ISO 9001, Section 7.2). 
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5.1.2 Customer Focus  

Top management shall demonstrate leadership and 
commitment with respect customer focus by ensuring that:  
a) Customer and applicable statutory and regulatory 
requirements are determined, understood and consistently 
met; 
b) The risks and opportunities that can affect conformity of 
products and services and the ability to enhance customer 
satisfaction are determined and addressed; 
c) The focus on enhancing customer satisfaction is 
maintained. 

5.2 Policy  
5.2.1 Establishing the Quality Policy  

Top management shall establish, implement and maintain a 
quality policy that : 
a) Is appropriate to the purpose and context of the organization 
and supports its strategic direction;  
b) Provides a framework for setting quality objectives;  
c) Includes a commitment to satisfy applicable requirements;  
d) Includes a commitment to continual improvement of the quality 
management system. 

5.2.2 Communicating the Quality Policy  

The quality policy shall: 
a) be available and be maintained as documented information;  
b) be communicated, understood and applied within the 
organization; 
c) be available to relevant interested parties, as appropriate. 

5.3 Organizational Roles,  
Responsibilities and Authorities  

Top management shall ensure that the responsibilities and 
authorities for relevant roles are assigned, communicated and 
understood within the organization . 

Top management shall assign the responsibility & authority for : 
a) ensuring that the quality management system conforms to the 
requirements of this International Standard; 
b) ensuring that the processes are delivering their intended 
outputs; 
c) reporting on the performance of the quality management 
system and on opportunities for improvement (see 10.1), in 
particular to top management;  
d) ensuring the promotion of customer focus throughout the 
organization; 
e) ensuring that the integrity of the quality management system is 
maintained when changes to the quality management system are 
planned and implemented. 
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5.3.1 Organizational Roles, Responsibilities,  
and Uthoritie s- Supplemental 

Top management shall assign personnel with the responsibility 
and authority to ensure that customer requirements are met.  

These assignments shall be documented. This includes but is not 
limited to the selection of special characteristics, setting quality 
objectives and related training, corrective and preventive actions, 
product design and development, capacity analysis, logistics 
information, customer scorecards, and customer portals.  

5.3.2 Responsibility and Autho rity  
for Product Requirements and Corective Actions  

Top management shall ensure that : 

a) personnel responsible for conformity to product 
requirements have the authority to stop shipment and stop 
production to correct quality problems;  

Note Due to the process design in some industries, it might 
not always be possible to stop production immediately . In this 
case, the affected batch must be contained and shipment to 
the customer prevented. 

b) personnel with authority and responsibility for corrective 
action are promptly informed of products or processes that 
do not conform to requirements to ensure that 
nonconforming product is not shipped to the customer and 
that all potential nonconforming  product is identified and 
contained; 
c) production operations across all shifts are staffed with 
personnel in charge of, or delegated responsibility for, 
ensuring conformity to product requirements . 
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6 Planning 
6.1 Actions to Address Risks and Opportunities  

6.1.1  

When planning for the quality management system, the 
organization shall consider the issues referred to in 4.1 and the 
requirements referred to in 4.2 and determine the risks and 
opportunities that need to be addressed to : 

a) give assurance that the quality management system can 
achieve its intended result(s); 
b) enhance desirable effects; 
c) prevent, or reduce, undesired effects; 
d) achieve improvement. 

6.1.2  

The organization shall plan: 

a) actions to address these risks and opportunities; 
b) how to : 
1) integrate and implement the actions into its quality 
management system processes (see 4.4); 
2) evaluate the effectiveness of these actions . 

Actions taken to address risks and opportunities shall be 
proportionate to the potential impact on the conformity of 
products and services. 

Note 1 Options to address risks can include avoiding risk, taking 
risk in order to pursue an opportunity, eliminating the risk source, 
changing the likelihood or consequences, sharing the risk, or 
retaining risk by informed decision . 

Note 2 Opportunities can lead to the adoption of new practices, 
launching new products, opening new markets, addressing new 
clients, building partnerships, using new technology and other 
desirable and viable possibilities to address the organizationôs or 
its customersô needs. 

6.1.2.1 Risk Analysis  

The organization shall include in its risk analysis,  
at a minimum ,:  
a) lessons learned from product recalls, product audits, field 
returns and repairs, complaints, scrap, and rework,  
b) cyber-attack threats to information technology systems.  
The organization shall retain documented information as evidence 
of the results of risk analysis.  
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6.1.2.2 Preventive Action  

The organization shall determine and implement action(s) to 
eliminate the causes of potential nonconformities in order to 
prevent their occurrence. Preventive actions shall be appropriate 
to the severity of the potential issues.  

The organization shall establish a process to lessen the impact of 
negative effects of risk including the following:  

a) determining potential nonconformities and their causes;  
b) evaluating the need for action to prevent occurrence of 
nonconformities; 
c) determining and implementing action needed;  
d) documented information of action taken;  
e) reviewing the effectiveness of the preventive action taken; 
f) utilizing lessons learned to prevent recurrence in similar 
processes (see ISO 9001, Section 7.1.6). 

6.1.2.3 Contingency Plans  

The organization shall: 

a) identify and evaluate internal and external risks to all 
manufacturing processes and infrastructure equipment  essential 
to maintain production output and to ensure that customer 
requirements are met; 
b) define contingency plans according to risk and impact to the 
customer; 

 c) Prepare contingency plans for 
continuity of supply in the event of 
any of the following , but not limited 
to: key equipment failures (also see 
Section 8.5.6.1.1); interruption from 
externally provided products, 
processes, and services; recurring 
natural disasters; fire; pandemics; 
utility interruptions;  

cyber-attacks on information technology systems ; labour 
shortages; or infrastructure disruptions;  
d) include, as a supplement to the contingency plans, a 
notification process to the customer and other interested parties 
for the extent and duration of any situation impacting customer 
operations; 
e) periodically test the contingency plans for effectiveness  
(E.G. simulations, as appropriate); 

for cybersecurity: testing may include a simulation of a cyber -
attack, regular monitoring for specific threats, identification of 
dependencies and prioritization of vulnerabilities. The testing is 
appropriate to the risk of associated customer disruption;  

Note: cybersecurity testing may be managed internally by the 
organization or subcontracted as appropriate.  

f) conduct contingency plan reviews (at a minimum annually) 
using a multidisciplinary team including top management, and 
update as required; 
g) document the contingency plans and retain documented 
information describing any revision(s), including the person(s) who 
authorized the change(s); 
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h) include in contingency plans the development and 
implementation of appropriate employee training and awareness.  

The contingency plans shall include provisions to validate that the 
manufactured product continues to meet customer specifications 
after the re-start of production following an emergency in which 
production was stopped and if the regular shutdown processes 
were not followed . 

6.2 Quality Objectives and Planning to Achieve Them  

6.2.1  

The organization shall establish quality objectives at relevant 
functions, levels and processes needed for the quality 
management system. 

The quality objectives shall: 

a) be consistent with the quality policy;  
b) be measurable; 
c) take into account applicable requirements;  
d) be relevant to conformity of products and services and to 
enhancement of customer satisfaction;  
e) be monitored; 
f) be communicated;  
g) be updated as appropriate. 

The organization shall maintain documented information on the 
quality objectives. 

6.2.2  

When planning how to achieve its quality objectives, the 
organization shall determine: 

a) what will be done; 
b) what resources will be required; 
c) who will be responsible; 
d) when it will be completed;  
e) how the results will be evaluated . 

6.2.2.1 Quality Objectives and Planning to Achieve Them,  
Supplemental 

Top management shall ensure that quality objectives to meet 
customer requirements are defined, established, and maintained 
for relevant functions, processes, and levels throughout the 
organization. 

The results of the organization's review regarding interested 
parties and their relevant requirements shall be considered when 
the organization establishes its annual (at a minimum) quality 
objectives and related performance targets (internal and external) . 
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6.3 Planning of Changes  

When the organization determines the need for changes to the 
quality management system, the changes shall be carried out in a 
planned manner (see 4.4). 

The organization shall consider: 

a) the purpose of the changes and their potential consequences; 
b) the integrity of the quality management system;  
c) the availability of resources; 
d) the allocation or reallocation of responsibilities and authorities . 
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7 Support  
7.1 Resources 
7.1.1 General 

The organization shall determine and provide the resources 
needed for the establishment, implementation, maintenance and 
continual improvement of the quality management system. 

The organization shall consider: 
a) the capabilities of, and constraints on,  
existing internal resources; 
b) what needs to be obtained from external providers.  

7.1.2 People 

The organization shall determine and provide the persons 
necessary for the effective implementation of its quality 
management system and for the operation and control of its 
processes. 

7.1.3 Infrastructure  

The organization shall determine, provide and maintain the 
infrastructure necessary for the operation of its processes and to 
achieve conformity of products and services.  

Note Infrastructure can include: 

a) buildings and associated utilities; 
b) equipment, including hardware and software; 
c) transportation resources; 
d) information and communication technology.  

7.1.3.1 Plant, Facility, and Equipment Planning  

The organization shall use a multidisciplinary approach including 
risk identification and risk mitigation methods for developing and 
improving plant, facility, and equipment plans.  

In designing plant layouts, the organization shall: 

a) optimize material flow, material handling, and value -added use 
of floor space including control of nonconforming product, and 
b) facilitate synchronous material flow, as applicable ., and 
c) implement cyber protection of equipment and systems 
supporting manufacturing.  

Methods shall be developed and implemented to evaluate 
manufacturing feasibility for new product or new operations. 
Manufacturing feasibility assessments shall include capacity 
planning. These methods shall also be applicable for evaluating 
proposed changes to existing operations.  

The organization shall maintain process effectiveness, including 
periodic re-evaluation relative to risk, to incorporate any changes 
made during process approval, control plan maintenance (see 
Section 8.5.1.1), and verification of job set -ups.  
(see Section 8.5.1.3) 
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Assessments of manufacturing feasibility and evaluation of 
capacity planning shall be inputs to management reviews  
(see ISO 9001, Section 9.3). 

Note 1 These requirements should include the application of lean 
manufacturing principles.  

Note 2 These requirements should apply to on-site supplier 
activities, as applicable. 

7.1.4 Environment for the Operation of Processes  

The organization shall determine, provide and maintain the 
environment necessary for the operation of its processes and to 
achieve conformity of products and services . 

Note A suitable environment can be a combination of human and 
physical factors, such as: 

a) social (E.G. non-discriminatory, calm, non-confrontational); 
b) psychological (E.G. stress-reducing, burnout prevention, 
emotionally protective); 
c) physical (E.G. temperature, heat, humidity, light, airflow, hygiene, 
noise). 

These factors can differ substantially depending on the products 
and services provided. 

Note Where third-party certification to ISO 45001 (or equivalent) is 
recognized, it may be used to demonstrate  the organization's 
conformity to the personnel safety aspects of this requirement . 

7.1.4. 1 Environment for t he Operation Of Processes , 
Supplemental 

The organization shall maintain its premises in a state of order, 
cleanliness, and repair that is consistent with the product and 
manufacturing process needs. 

7.1.5 Monitoring and Measuring Resources  
7.1.5.1 General 

The organization shall determine and provide the resources 
needed to ensure valid and reliable results when monitoring or 
measuring is used to verify the conformity of products and 
services to requirements. 

The organization shall ensure that the resources provided: 

a) are suitable for the specific type of monitoring and 
measurement activities being undertaken; 
b) are maintained to ensure their continuing fitness for their 
purpose. 

The organization shall retain appropriate documented information 
as evidence of fitness for purpose of  the monitoring and 
measurement resources. 
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7.1.5.1.1 Measurement System Analysis  

Statistical studies shall be conducted to analyse the variation 
present in the results of each type of inspection, measurement, 
and test equipment system identified in the control plan.  
The analytical methods and acceptance criteria used shall 
conform to those in reference manuals on measurement systems 
analysis. Other analytical methods and acceptance criteria may be 
used if approved by the customer.  

Records of customer acceptance of alternative methods shall be 
retained along with results from alternative measurement systems 
analysis (see Section 9.1.1.1). 

Note Prioritization of MSA studies should focus on critical or 
special product or process characteristics.  

7.1.5.2 Measurement Traceability  

When measurement traceability is a requirement, or is 
considered by the organization to be an essential part of 
providing confidence in the validity of measurement results, 
measuring equipment shall be: 

a) calibrated or verified, or both, at specified intervals, or prior 
to use, against measurement standards traceable to 
international or national measurement standards; when no 
such standards exist, the basis used for calibration or 
verification shall be retained as documented information;  
b) identified in order to determine their status;  
c) safeguarded from adjustments, damage or deterioration 
that would invalidate the calibration status and subsequent 
measurement results. 

The organization shall determine if the validity of previous 
measurement results has been adversely affected when 
measuring equipment is found to be unfit for its intended 
purpose, and shall take appropriate action as necessary. 

Note A number or another identifier traceable to the device 
calibration record meets the intent of the requirements in  
ISO 9001:2015. 
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7.1.5.2.1 Calibration/  Verification Records  

The organization shall have a documented process for 
managing calibration/verification records . 

Records of the calibration/verification activity for all gauges 
and measuring and test equipment (including employee -
owned equipment relevant for measuring, customer -owned 
equipment, or onsite supplier-owned equipment) needed to 
provide evidence of conformity to internal requirements, 
legislative and regulatory requirements, and customer-defined 
requirements shall be retained. 

The organization shall ensure that calibration/verification 
activities and records shall include the following details : 

a) revisions following engineering changes that impact 
measurement systems; 
b) any out-of-specification readings as received for 
calibration/verification; 
c) an assessment of the risk of the intended use of the 
product caused by the out -of-specification condition; 
d) when a piece of inspection measurement and test 
equipment is found to be out of calibration or defective  during 
its planned verification or calibration or during its use, 
documented information on the validity of previous 
measurement results obtained with this piece of inspection 
measurement and test equipment shall be retained, including 
the associated standard's last calibration date and the next 
due date on the calibration report; 
e) notification to the customer if suspect product or material 
has been shipped; 
f) statements of conformity to specification after 
calibration/verification; 
g) verification that the software version used for product and 
process control is as specified;  
h) records of the calibration and maintenance activities for all 
gauging (including employee owned equipment, customer-
owned equipment, or on-site supplier-owned equipment); 
i) production-related software verification used for product 
and process control (including software installed on 
employee-owned equipment, customer-owned equipment, or 
on-site supplier-owned equipment). 

7.1.5.3 Laboratory Requirements 

7.1.5.3.1 Internal Laboratory  

An organization's internal laboratory facility shall have a 
defined scope that includes its capability to perform the 
required inspection, test, or calibration services.  
This laboratory scope shall be included in the quality 
management system documentation.  
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ĝÜ)#à G#tQQQQïě#Dç¿ ËPĜIQQQQ-Ì|  Ě)#ÝÌ|   zĝQQQQ,)ç#Ä Ě"*Ä BĈÍQQQQ-D
 ®ě#Ä č#Dç#Q, 6Q,LÌ G(#āÍQ," ()LD čLĜQ,"*ÅĜ@#ý Ë#D®à #ě zčLDç¿
 zĝ,)ç#Ä C#Ýċ" ĝě#ċ"LÌ BD#î G®î Ăě*9Ì ĝH#tïě#Dç¿ ©JČD"( qě

 čLĜ,"*ÅĜ@#ý #ě zčLDç¿Ƣč¿ ç" Ě"®Ü K ®î#Ä JÍî"( ç#Ĝċ ()LD 

ð    #QQÄ ®QQě#QQÄ G#QQtQQQQQQïě#QQDç¿ISO/ IEC 17025   č¿ ĝ¦AD ?(#QQ9D #QQě 
  ®Čċ#DƑCANS-CL01    Î¦Ĝ%PQQQQQ0 ®Ĝě¼Ì (#Iċ qě 6QQQQQ,LÌ ƐĎĜÙ )(

 ç" Ɛ!#QQQQóD" Æ%#QQQQ0ƑILAC MRA  ÎĈĀ"LDƑ  BÄ#ĈÍD Î¦ĜEQQQQ,) ©JD#ċ
ĎĜÄ ©J¦ě(#&Ì"ĝH#tQïě#Dç¿ Î¦Ĝ%PQ0 ®Ĝě¼Ì ĝAAE@"ï  www.ilac.orgƐ  

č¿ ĝ¦AD ?(#9D #ě    čLĜ,"*ÅĜ@#ý ÎD®à #ě zčLDç¿ zĝ,)ç#Ä BD#î K
ĝH"LsƑ ĝEQQQQQQ,) çLÝD ©JQČD"( )( JQ4LÄ*D ƐJQD#QċÎ¦QĜ%PQQQQQQ0 ®QĜě¼QÌ   

 (#Eċ BD#Qî ®ě#Ä čLDç¿ í)"ès #ě čLĜQ,"*ÅĜ@#ý ĝH"Ls {®Qî#Ä G®Qî
ě q ¼Ì (#IċĜě® %P0 ¦ĜÎ  #ě {®î#Ä ĝ¦AD 

ð    JQý Ě()"LD )( qQě  čK®QÄ G#QtQQQQQQïě#QDç¿ ƕ  Î ¦QĜ%PQQQQQQ0 ®QĜě¼QÌ )( 
®QQî#Åċ +*ÍQQ,(    G(#āÍQQ,"®ċLQQî ƑĝD Jý(LQQî   #¦D" z?#ÑD č"LČ8 JÄ
  ƢJQÄ (K®Q&D JQċĚ"*Ä   qQě #Qě ĝ ¦QQQQQQ1QQQQQQ1áÌ Ë"èĜIÝÌ  zJQÙ)#QÉ Ě"*Ä #Qě 

ĎĜÄ ()"®Qċ#QÍQQQQQQ," :Ü*D čK®QÄ Ë# ¦QQQQQQ1áQQQQQQïD  zĝÄ#Qě() BQÄ#Qć ĝAAE@" 
  #ěƐË"èĜIÝÌ ĝAQ0" č#s®ċç#Q,  ĎĜEóÌ Jý ()"( Î¦Ĝ@LĢ-D č#Dç#Q, z

  ðáÄ Ë#Dè@" K (LÜLD G#tïě#Dç¿ ĝÄ#ěç)" ®H"Lî ®ě#Eċĸ|Ķ|i|Ķ|ĺ  
 ç"IATF 16949  G()K¿*ÄĝD®ċLîƖ 

ð   G#tQïě#Dç¿ č(LÄ ?LÅć BÄ#ć *Ä ?"( Ě®H"LQî ®ě#ÄčK*Äĝċ#Dç#Q,  
Ɩ®î#Ä JÍî"( (LÜK Ě*ÍïD ÿ*4 ç" 

J£ÜLÌ|    ĝÄ#ěç)" #Ä ÎQQQQQ," ĎþED Ě®H"LQQQQQî ĎĜČÙ z?#ÑD č"LČ8 JÄ
  Ë#ÅÐ" Ě*ÍQQQQQïD®ċLQQQQQî®Ĝě¼Ì ()LD Ò@#Ð 2áQQQQQî ĝÄ#ěç)" #Ä #ě z ƕ 

  G#tQïě#Dç¿ Jý Ďě" *Ä ĝČÅD Ě*ÍQïD  *÷ċ ()LDISO/IEC 17025   #ě
ĝD G()K¿*Ä ") č¿ ĝ¦AD ?(#9D ¥2áQQQQQî ĝÄ#ěç)" Ɩ(ç#QQQQQ, C¦K(   ĎþED

ĝD ĝÄ#ěç)" ") G#tQQQQQïě#Dç¿ Jý ĝċ#Dç#QQQQQ, 6QQQQQ,LÌ ÎQQQQQ," #Ä z®ě#Eċ
(Lî C#Ýċ" Ě*ÍïD ®Ĝě¼Ì ()LD ĝÄ#ěç)" íK) ç" G(#āÍ,". Ď 

 

The laboratory shall specify and implement, as a minimum, 
requirements for: 

a) adequacy of the laboratory technical procedures; 
b) competency of the laboratory personnel;  
c) testing of the product; 
d) capability to perform these services correctly, traceable to the 
relevant process standard (such as ASTM, EN, etc.);  
when no national or international standard(s) is available, the 
organization shall define and implement a methodology to verify 
measurement system capability; 
e) customer requirements, if any; 
f) review of the related records.  

Note Third-party accreditation to ISO/IEC 17025 (or equivalent) 
may be used to demonstrate the organization's in -house 
laboratory conformity to this requirement.  

7.1.5.3.2 External Laboratory  

The External/commercial/independent laboratory facilities used for 
inspection, test, or calibration services by the organization shall 
have a defined laboratory scope that includes the capability to 
perform the required inspection, test, or calibration, and either:  

ð The 
laboratory shall 
be accredited to 
ISO/IEC 17025 or 
its national 
equivalent (e.g., 
CNAS-CL01 in 
China) by an 
accreditation 
body (Signatory) 

of the ILAC MRA (International Laboratory Accreditation Forum 
Mutual Recognition Arrangement ï ww.ilac.org) or national 
equivalent and include the relevant inspection, test, or calibration 
service in the scope of the accreditation (certificate); the 
certificate of calibration or test report shall include the mark of a 
national accreditation body; or 

ð where an non-accredited laboratory is not available utilized 
(e.g., for example, but not limited to: for specialist or integrated 
equipment, or for  parameters with no international traceable 
standard reference, or original equipment manufacturers), the 
organization is responsible to ensure that there is evidence that 
the laboratory has been evaluated and meets the requirements of 
Section 7.1.5.3.1 of IATF 16949. 

There shall be evidence that the external laboratory is  ð
.acceptable to the customer 

Such evidence may be demonstrated by customer  oteN
party -approved second-assessment, for example, or by customer

assessment that the laboratory meets the intent of ISO/IEC 17025 
party assessment may be -or national equivalent. The second

performed by the organization assessing the laboratory using a 
approved method of assessment.-customer 
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ċ   ç" ĝQQQQQQïáÄ Ě"*Ä 6ě"*QQQQQQî ®Ü"K G#QtQQQQQQïě#Dç¿ qě Jý ĝD#QtČH
 ÎQQ," ĎþED čLĜQQ,"*ÅĜ@#ý Ë#D®à z®QQî#Åċ +*ÍQQ,( )( Ë"èĜIÝÌ
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 ðáÄ )( G®QQQQQQî *ýã 6ě"*QQQQQQî JQý ®Qě#QEċ BQQQQQQ0#Q% č#QČĜE4" ®Qě#QÄ
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Ɩ®î#Ä ĝÍ@K( 
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ĝEċ G()K¿*Ä(ç#, Ɩ 

j|Ķ|ĺ ĝċ#Dç#, ðċ"( 

  ðċ"( ®ě#Ä č#Dç#Q,ç#Ĝċ ()LD   Ě"*Ä  Ě"*Ü"®Čě¿*Ā  K #HÎQ,(ĝÄ#ě    JÄ
K ËOL1&D ĉ#Å5ċ"  Ë#D®à®ě#Eċ ĎĜĜ9Ì ")Ɩ 

 ®ě#Ä ðċ"( Ďě"JtċĚ)"( G®î  K*Ä ®î#Ä +*Í,( )( ç#Ĝċ Æ-%Ɩ 

  C#tČHJÄ ĝs®ĜQ,)  Ě®ČDç#Ĝċ  č#Dç#Q, z*ĜĜûÌ ?#% )( Ě#H®ċK) K #H
ĝA9Ā ðċ"( ®QQě#QQÄ  JQQÍĀ*s *÷ċ )( ")    ĝtċLtÙ KÎQQQQQQQ,(ĝÄ#QQě    #QQě
  ĝQQQQQQ,*ÍQQQQQQ,(JQÄ  JQÄ K *ÍQQQQQQïĜÄ ðċ"(Ě)K¿çK) ") ç#QĜċ ()LD Ě#QH 
®ě#Eċ ĎĜĜ9ÌƖ 

J£ÜLÌ |Ķ   ðċ"(ĝċ#Dç#Q,z   ðċ"( ©GìěK  č#Dç#Q,  G(LÄ   JÄ*ÝÌ BQ0#% K
ÎQQQQ,"Ɩ    č#Dç#QQQQ, ðċ"(8P¦4" Ì# Ě"*Ä Jý ÎQQQQ," ĝÎQQQQ,(ĝÄ#ě    JÄ

 G(#āÍ," č#Dç#, ÿ"®H" G®îp"*Íî" KĝD Ě)"äs(LîƖ 

J£ÜLÌ |ķ  ĝċ#Dç#, ðċ"(ĝD ®ċ"LÌ®î#Ä *ěç ()"LD *Ä ĝČÍÅDƢ 
Ă@"|  :Ä#ČD  Ƒ ĝAà"(ĝD Jý(LQQQî  Î¦Ĝþ@#D  {ĚLČ9D   ç" BQQQ0#% ðċ"(

Ë#¦ĜÄ*ÝÌ  z+)(  Ě#H  JÍàLD¿  G®QQQQîÎQQQQ-þQQQQî ç" GëK*É K #HĚ#H  
  Bě®ÅÌ {ĊĀLD#ċp"*ÍQî" JÄ K K ðċ"( Ě)"äsË#¦ĜÄ*ÝÌ   ÃLÍþD*Ĝú  {

 )( (LÅIÄ ç" B0#% Þě#Íċ®Čě¿*Ā#D®à K ËOL1&D z#HƐË{ 
Ã| Ƒ ĝÜ)#à :Ä#ČDĝD Jý(LQQQQî    {#H()"®ċ#ÍQQQQ,"  :Ä#ČD H#tQQQQïċ"( ĝ  {

.ċ"*āČý  {#H  ðċ"(:EÜĚ)K¿  č#ě*ÍQïD ç" G®Qî  #ěFH"*Ā č#s®ċ)K¿ 
ƐĝċK*ĜÄ 

ķ|ĺ ĝtÍ-ě#î 

 č#Dç#,®ě#ÄƢ 

Ă@"|  ĝtÍQ-ě#QîĚ#H    Ě"*Ä CçOƐ("*Ā"Ƒ (*Ā    Jý č#Dç#Q, ?*ÍČý Î&Ì
  *ÐēD ÎĜāĜý Îě*ě®D FÍQQQ-ĜQQQ, ĝě")#ý K ĝQQQïáÄ*Ð" *Ä č#QQQî)#ý

®ě#Eċ ĎĜĜ9Ì ") Î,"Ɩ 
Ã|   íçLD¿ zËPĜQQQQQQ1&Ì õ#Q&@ JQÄ č#QČý)#Qý Ďě" JQþČě" ç" ©JQÄ*ÝÌ #Qě  

Æ,#ČD  Ě")"(ĝtÍ-ě#î ČÍ-H č#ČĜE4" z®®ě#Eċ B0#%Ɩ 
Ç|   Jý ĝD#tČH(*£Ä)#ý ®Qî#Ä JÍQî"(  Ë#D"®ć" z ?LQ1%ĝtÍQ-ě#Qî  
CçO ĎĜĜ9Ì ") *Ð" K Ë#D"®ć" ĝïáÄ{®ě#Eċ ĝÄ#ěç)" ") G®î C#Ýċ" 
Ë| 8P¦4"Ë#  č¦K®D  ÆQQ,#ČD  ")    ®H"LQQî č"LČ8 JÄĝtÍQQ-ě#QQî  øā%  

®ě#EċƖ 

J£QÜLÌ|  č"LČ8 JQÄ   z?#QÑD  Ë#QD"®Qć"(*£Ä)#Qý Ě")"(ĝD z  ®Qċ"LÌBQD#QQQQQQî   
 ©Jġ")"  íçLD¿ zÎě"®Hz    #ěÃ#1Íċ" ®ě®ÝÌ  ("*Ā"  *ò#% ?#% )( Jý Ě
  Bú#îz®ČÍ-H    #ě C"®áÍ," #ě  ®Ĉ8  ("()"*ć  Ě)"( ("*Ā" #ÄĝtÍ-ě#î  
®î#ÄƖ 

Calibration services may be performed by the equipment 
manufacturer when a qualified laboratory is not available for a 
given piece of equipment. In such cases, the organization shall 
ensure that the requirements listed in Section 7.1.5.3.1 have been 
met. Use of calibration services, other than by qualified  
(or customer accepted) laboratories, may be subject to 
government regulatory confirmation, if required.  

Note: integrated self-calibration of measurement equipment, 
including use of proprietary software, does not meet the 
requirements of calibration.  

7.1.6 Organizational Knowledge  

The organization shall determine 
the knowledge necessary for the 
operation of its processes and to 
achieve conformity of products 
and services. 

This knowledge shall be 
maintained and be made 
available to the extent necessary. 

When addressing changing 
needs and trends, the 
organization shall consider its 
current knowledge and 

determine how to acquire or access any necessary additional 
knowledge and required updates. 

Note 1 Organizational knowledge is knowledge specific to the 
organization; it is gained by experience. It is information that is 
used and shared to achieve the organizationôs objectives. 

Note 2 Organizational knowledge can be based on: 
a) internal sources (E.G. intellectual property; knowledge gained 
from experience; lessons learned from failures and successful 
projects; capturing and sharing undocumented knowledge and 
experience; the results of improvements in processes, products 
and services); 
b) external sources (E.G. standards; academia; conferences; 
gathering knowledge from customers or external providers) . 

7.2 Competence 

The organization shall: 
a) determine the necessary competence of person(s) doing work 
under its control that affects the performance and effectiveness of 
the quality management system; 
b) ensure that these persons are competent on the basis of 
appropriate education, training, or experience; 
c) where applicable, take actions to acquire the necessary 
competence, and evaluate the effectiveness of the actions taken;  
d) retain appropriate documented information as evidence of 
competence. 

Note Applicable actions can include, for example, the provision of 
training to, the mentoring of, or the reassignment of currently 
employed persons; or the hiring or contracting of competent 
persons. 
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7.2.1 Competence, Supplemental 

The organization shall establish and maintain a documented 
process(es) for identifying training needs including awareness 
(see Section 7.3.1) and achieving competence of all personnel 
performing activities affecting conformity to product and process 
requirements. Personnel performing specific assigned tasks shall 
be qualified, as required, with particular attention to the 
satisfaction of custo mer requirements. 

To reduce or eliminate risks to the organization, the training and 
awareness shall also include information about prevention relevant 
for the organizationôs working environments and employeesô 
responsibilities, such as recognizing the symptoms of pending 
equipment failure and/or attempted cyber -attacks.  

7.2.2 Competence, On-The-Job Training  

The organization shall provide on-the-job training (which shall 
include customer requirements training) for personnel in any new 
or modified responsibilities affecting conformity to quality 
requirements, internal requirements, regulatory or legislative 
requirements; this shall include contract or agency personnel . 

The level of detail required for on-the-job training shall be 
commensurate with the level of education the personnel possess 
and the complexity of the task(s) they are required to perform for 
their daily work. Persons whose work can affect quality shall be 
informed about the consequences of nonconformity to customer 
requirements. 

7.2.3 Internal Auditor Competency  

The organization shall have a 
documented process (es) to verify 
that internal auditors are competent, 
taking into account any 
requirements defined by the 
organization and/or customer-
specific requirements. For additional 
guidance on auditor competencies, 
refer to ISO 19011. The organization 
shall maintain a list of qualified 
internal auditors. 

Quality management system auditors, manufacturing process 
auditors, and product auditors  shall all be able to demonstrate the 
following minimum competencies : 

a) understanding of the automotive process approach for auditing, 
including risk-based thinking; 
b) understanding of applicable customer -specific requirements; 
c) understanding of applicable ISO 9001 and IATF 16949 
requirements related to the scope of the audit;  
d) understanding of applicable core tool requirements related to 
the scope of the audit;  
e) understanding how to plan, conduct, report, and close out audit 
findings. 

Additionally, At a minimum, manufacturing process auditors shall 
demonstrate technical understanding of the relevant 
manufacturing process(es) to be audited, including process risk 
analysis (such as PFMEA) and control plan. At a minimum,   
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Product auditors shall demonstrate competence in understanding 
product requirements and use of relevant  measuring and test 
equipment to verify product conformity.  

Where training is provided If the organizationôs personnel provide 
the training to achieve competency, documented information shall 
be retained to demonstrate the trainer's competency with the 
above requirements. 

Maintenance of and improvement in internal auditor competence 
shall be demonstrated through: 

f) executing a minimum number of audits per year, as defined by 
the organization; and 
g) maintaining knowledge of relevant requirements based on 
internal changes (E.G. process technology, product technology) 
and external changes (E.G. ISO 9001, IATF 16949, core tools, and 
customer specific requirements).  

7.2.4 Second-Party Auditor Competency  

The organization shall demonstrate the competence of the 
auditors undertaking the second-party audits. Second-party 
auditors shall meet customer specific requirements for auditor 
qualification and demonstrate the minimum following core 
competencies, including understanding of: 

a) the automotive process approach to auditing, including risk 
based thinking; 
b) applicable customer and organization specific requirements;  
c) applicable ISO 9001 and IATF 16949 requirements related to 
the scope of the audit;  
d) applicable manufacturing process(es) to be audited, including 
PFMEA and control plan; 
e) applicable core tool requirements related to the scope of the 
audit; 
f) how to plan, conduct, prepare audit reports,  
and close out audit findings.  

7.3 Awareness 

The organization shall ensure 
that persons doing work under 
the organizationôs control are 
aware of: 

a) the quality policy; 
b) relevant quality objectives; 
c) their contribution to the 

effectiveness of the quality management system, including the 
benefits of improved performance;  
d) the implications of not conforming with the quality 
management system requirements.  

7.3.1 Awareness, Supplemental 

The organization shall maintain documented information that 
demonstrates that all employees are aware of their impact on 
product quality and the importance of their activities in achieving, 
maintaining, and improving quality, including customer 
requirements and the risks involved for the customer with 
nonconforming product.  
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7.3.2 Employee Motivation a nd Empowerment 

The organization shall maintain a documented process(es) to 
motivate employees to achieve quality objectives, to make 
continual improvements, and to create an environment that 
promotes innovation. 

The process shall include the promotion of quality and 
technological awareness throughout the whole organization . 

7.4 Communication  

The organization shall determine the internal and external 
communications relevant to the quality management system, 
including: 

a) on what it will communicate;  
b) when to communicate;  
c) with whom to communicate;  
d) how to communicate;  
e) who communicates . 

7.5 Documented Information  
7.5.1 General 

The organizationôs quality management system shall include:  

a) documented information 
required by this International 
Standard; 
b) documented information 
determined by the organization as 
being necessary for the 
effectiveness of the quality 
management system. 

Note The extent of documented information for a quality 
management system can differ from one organization to another 
due to: 

½ the size of organization and its type of activities, processes, 
products and services; 
½ the complexity of processes and their interactions;  
½ the competence of persons.  

7.5.1.1 Quality Management System Documentation  

The organization's quality management system shall be 
documented and include a quality manual, which can be a series 
of documents (electronic or hard copy).  

The format and structure of the quality manual is at the discretion 
of the organization and will depend on the organization's size, 
culture, and complexity. If a series of documents is used, then a 
list shall be retained of the  documents that comprise the quality 
manual for the organization.  
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The quality manual shall include, at a minimum, the following : 

a) the scope of the quality management system, including details 
of and justification for any exclusions;  

b) documented processes established for the quality management 
system, or reference to them; 

c) the organization's processes and their sequence and 
interactions (inputs and outputs), including type and extent of 
control of any outsourced processes;  

d) a document ( i.e., matrix for example, a table, a list, or a matrix) 
indicating where within the organization's quality management 
system their customer -specific requirements are addressed. 

Note A matrix of how the requirements of this Automotive QMS 
standard are addressed by the organization's processes may be 
used to assist with linkages of the organization's processes and 
this Automotive QMS. 

7.5.2 Creating and Updating  

When creating and updating documented information, the 
organization shall ensure appropriate: 

a) identification and description ( E.G. a title, date, author, or 
reference number); 
b) format ( E.G. language, software version, graphics) and media 
(E.G. paper, electronic); 
c) review and approval for suitability and adequacy . 

7.5.3 Control of Documented Information  

7.5.3.1  

Documented information required by the quality management 
system and by this International Standard shall be controlled to 
ensure: 

a) it is available and suitable for use, where and when it is needed; 
b) it is adequately protected (E.G. from loss of confidentiality, 
improper use, or loss of integrity).  

7.5.3.2  

For the control of documented information, the organization shall 
address the following activities, as applicable: 

a) distribution, access, retrieval and use; 
b) storage and preservation, including preservation of legibility; 
c) control of changes (E.G. version control); 
d) retention and disposition.  

 

https://mousavionline.ir/
https://t.me/qipv3


 

https://mousavionline.ir  & https://t.me/qipv3    J&ā0hh  ç"100  J&ā0 
 

ċ  Q8P¦4"Ë#  č¦K®QD    #QÄ"®QÅD!    ĝÜ)#QàJQý   Ě"*Ä č#QDç#QQQQQQ, 6QQQQQQ,LÌ
$*4Ěèě)  ÎĜāĜý Îě*ě®D FÍQQQQQ-ĜQQQQQ, Ě"*Ü" K   ĎĜĜ9Ì Ě)K*QQQQQò
G®îJÄ ®ě#Ä z®ċ"  L&ċÆ,#ČD ĝě#,#Čî K ®ċLî ?*ÍČýƖ  

Q8P¦4"Ë#  č¦K®QD  G®QQQQQQî øā%    JQÄ ç" ®Qě#QÄ ĉ#QÅ5ċ" ®QH"LQQQQQQî č"LČ8
 Ë"*ĜĜûÌJÍ,"Là#ċ ÎÅć"*D ®ċLîƖ 

J£ÜLÌ| ĝD ĝQQQQ,*ÍQQQQ,(ċ"LÌ  ® *ÄFĜEQQQQ1Ì()LD )( Ě*Ĝs   6ĈĀ ©Gç#Ü"  
G®QH#QQQQQQïD  Q8P¦4"Ë#  č¦K®QD #Qě z  Gç#QÜ"  K)#QĜÍà"   *ĜĜûÌ K G®QH#QQQQQQïD

8P¦4"Ë# č¦K®D  Î@O(®î#Ä JÍî"(Ɩ 

Ķ|ķ|ĸ|i|ĺ  ĊÄ"L, øā% 

  ®ě#Ä č#Dç#,6à  ĝïDĎěK®Ì zĂě*9Ì ") ĊÄ"L, øā%  K  G(#ĜÉ  Ěç#,
®ě#EċƖ  ĝċ#Dç#QQQQQ, zĝÌ")*ĈD zĝċLċ#ć Ë#D"è@" ®ě#Ä ĊÄ"LQQQQQ, ?*ÍČý  K  

 G()K¿*Ä ") Ě*ÍïD Ë#D"è@"®ě#EċƖ 

®Ĝě¼ÌJě ©J95ć Ě#H  Ƒ Ěç#QQ,)"èÄ" ĊÄ"LQQ, zĚ®Ĝ@LÌBD#QQî  JtċĚ)"(    K
 ¦Ĝþ@#DƐÎ K ?LQQQ1&D ĝ%"*4 ĊÄ"LQQQ, z®Čě¿*Āí)#āQQQ, zĚ#H    ®ě*à 

 Ë)LQQ0 )(Ƒ(*£Ä)#ýJ¢Ĝ%PQQ0" K #H("()"*ć #ě zƐ )( ®ě#Ä #HË¦®D   ĝċ#Dç
 ¦9Ā ?LQQQQQ1&D Ë#D®à K ®Ĝ@LÌ Ë#D"è@" Jý qě GKP8 JÄ zÎQQQQQ," ?#

  øā% zĝEěLĈÌ ?#QQQ,®ČQQQî#Ä G®QQQîĎě" *tD {  Ě*tě( BþQQQî JÄ Jý
 #ě Ě*ÍïD 6,LÌ(#Iċ čLċ#ć )"äs2 ¦áïD ®î#Ä G®îƖ 

J£ÜLÌ| 8P¦4"Ë#  č¦K®D  ®Ĝě¼Ì   ©J95ć  Ě®Ĝ@LÌ    ÎQQQQ," ĎþED BD#QQQQî
 LQQQQQQ1&D?  ®QĜě¼QÌ   ĊÄ"LQQQQQQ, zG®QQQQQQî  (*£Ä)#Qý Ě")"( #Qě čLDç¿ èĜIÝÌ
G("( čLDç¿ Ě#H®Ĝě¼Ì  G®î®î#ÄƖ 

ķ|ķ|ĸ|i|ĺ 1¦áïDË#  ĝ,®ČID 

  K :ěçLÌ zĚ*tċç#QÄ 'ě*QQQQQQïÌ Ě"*Ä č¦K®QD ®QČě¿*Ā qQě ®Qě#QÄ č#QDç#QQQQQQ,
G(#ĜÉ#H()"®ċ#ÍQQQQQ," ĝD#EÌ Ěç#QQQQQ,|  QQQQQ1¦áQQQQQïD  K ĝQQQQQ,®ČID Ë# 
 *Ä  ÆQ-%ç#Ĝċ  z *Ä 6ÅÌ*D Ě#H*÷ċ®ě®ÝÌč#Dç +#Q," Ě*ÍQïD Ě®ČÄ

Ɩ®î#Ä JÍî"( 

()"®ċ#ÍQQ," qě *ĜĜûÌ Jý ĝD#tČH|  QQ1¦áQQïD ©J    JÄ ÞÍČD ĝQQ,®ČID
Ë#D"è@" JÄ z(LQQQQî ?LQQQQ1&D ĝ%"*4 *ĜĜûÌ  èě" KĹĵĵĶ   ®ČÄ )(j|ĸ|Ļ  

ĝD 7#Ü)"(LQQQQî()"®ċ#ÍQQQQ," qě *ĜĜûÌ Jý ĝD#tČH Ɩ|  QQQQ1¦áQQQQïD ©J  
  Ë#D"è@" JÄ z(LQî ?LQ1&D Ċ£Ĉ&Ì ®Čě¿*Ā *ĜĜûÌ JÄ ÞÍČD ĝQ,®ČID

èě" KĹĵĵĶ ( ®QČÄ )Ķ|j|i|Ļ   ©JQĈÄ#QQQQQQ, ®Qě#QÄ č#QDç#QQQQQQ, Ɩ®QĜě#QEċ JQ9Ü"*D 
G(#ĜÉ Ë"*ĜĜûÌ ç" qě *H âě)#ÌĚç#Q,  Ɩ®ě#Eċ øā% ") ®Ĝ@LÌ )( G®Qî

G(#ĜÉ ®ě#Ä Ěç#,BD#î JÄ p)"®DĚK¿çK)Ɩ®î#Ä G®î 

  ?L4 )( ĝÍQ-ě#Ä Ě*tċç#ÄĶĵ  ©JĜ8P¦4" ÎĀ#ě)( ç" Ě)#ý çK)    Ë"*ĜĜûÌ
1¦áïDĝ¦ČĀ Ë#| Ɩ®î#Ä G®î BĜEþÌ ĝ,®ČID Ě#H()"®ċ#Í," 

J£ÜLÌ|   Ďě" Jý ĝD#tČHQQQ1¦áQQQïD 7#Ü)" ĝ%"*4 ĊÄ"LQQQ, )( ĝ¦ČĀ Ë#
ĝÌ)LQQ0 )( #ě ®ČQQî#Ä G®QQî G("(  ©J95ć ®Ĝě¼Ì ®Čě¿*Ā p)"®D *Ä Jý 

 ©JQD#Qċ*Ä ®QČċ#QD Ě®QĜ@LÌ    ®QČċ#QDƑ qQQQQQQ-ě) BQĜA&Ì z?*ÍČýFMEA Ɛ#QH
#H()"®ċ#ÍQQ," Ďě" )( *ĜĜûÌ *H z®ČQQî#Ä )"äs*ĜÐ¼Ì|  QQ1¦áQQïD ĝ¦ČĀ Ë#

JQÄ ®QČDç#QĜċ ÎQQQQQQ," ĎþED  Ě)K¿çK)p)"®QD   ©JQ95ć ®QĜě¼QÌ    Ě®QĜ@LÌ
Ɩ(Lî Ě*ÍïD 

 

 

Documented information of external origin determined by the 
organization to be necessary for the planning and operation of the 
quality management system shall be identified as appropriate, and 
be controlled. 

Documented information retained as evidence of conformity shall 
be protected from unintended alterations . 

Note Access can imply a decision regarding the permission to 
view the documented information only, or the  permission and 
authority to view and change the documented information . 

7.5.3.2.1 Record Retention  

The organization shall define, 
document, and implement a 
record retention policy. The 
control of records shall satisfy 
statutory, regulatory, 
organizational, and customer 
requirements. 

Production part approvals, tooling records (including maintenance 
and ownership), product and process design records, purchase 
orders (if applicable), or contracts and amendments shall be 
retained for the length of time that the product is active for 
production and service requirements, plus one calendar year, 
unless otherwise specified by the customer or regulatory agency . 

Note Production part approval documented information may 
include approved product, applicable test equipment records, or 
approved test data. 

7.5.3.2.2 Engineering Specifications  

The organization shall have a documented process describing the 
review, distribution, and implementation of all customer 
engineering standards/specifications and related revisions based 
on customer schedules, as required. 

When an engineering standard/specification change results in a 
product design change, refer to the requirements in ISO 9001, 
Section 8.3.6. When an engineering standard/specification change 
results in a product realization process change, refer to the 
requirements in Section 8.5.6.1. The organization shall retain a 
record of the date on which each change is implemented in 
production. Implementation shall include updated documents.  

Review should be completed  
within 10 working days of receipt  
of notification of engineering standards/ 
specifications changes. 

Note A change in these standards/specifications may require an 
updated record of customer production part approval when these 
specifications are referenced on the design record or if they affect 
documents of the production part approval process, such as 
control plan, risk analysis (such as FMEAs), etc. 
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8 Operation 
8.1 Operational Planning and Control 

The organization shall plan, implement 
and control the processes (see 4.4) 
needed to meet the requirements for the 
provision of products and services, and to 
implement the actions determined in 
Clause 6, by: 

a) determining the requirements for the products and services;  
b) establishing criteria for : 
1) the processes; 
2) the acceptance of products and services;  
c) determining the resources needed to achieve conformity to the 
product and service requirements; 
d) implementing control of the processes in accordance with the 
criteria; 
e) determining and keeping documented information to the extent 
necessary: 
1) to have confidence that the processes have been carried out as 
planned; 
2) to demonstrate the conformity of products and services to their 
requirements. 

The output of this planning shall be suitable for the organizationôs 
operations. 

The organization shall control planned changes and review the 
consequences of unintended changes, taking action to mitigate 
any adverse effects, as necessary. 

The organization shall ensure that outsourced processes are 
controlled (see 8.4). 

8.1.1 Operational Planning a nd Control , Supplemental 

When planning for product realization, the following topics shall be 
included: 

a) customer product requirements and technical specifications;  
b) logistics requirements; 
c) manufacturing feasibility;  
d) project planning (refer to ISO 9001, Section 8.3.2); 
e) acceptance criteria. 

The resources identified in ISO 9001, Section 8.1 c), refer to the 
required verification, validation, monitoring, measurement, 
inspection, and test activities specific to the product and the 
criteria for product acceptance . 

8.1.2 Confidentiality  

The organization shall ensure the confidentiality of customer -
contracted products and projects under development, including 
related product information . 
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8.2 Requirements for Products and Services  
8.2.1 Customer Communication  

Communication with customers shall include : 

a) providing information relating to products and services;  
b) handling enquiries, contracts or orders, including changes; 
c) obtaining customer feedback relating to products and services, 
including customer complaints;  
d) handling or controlling customer property;  
e) establishing specific requirements for contingency actions, 
when relevant. 

8.2.1.1 Customer Communication,  Supplemental 

Written or verbal communication shall be in the language agreed 
with the customer . The organization shall have the ability to 
communicate necessary information, including data in a 
customer-specified computer language and format  
(E.G. computer-aided design data, electronic data interchange). 

8.2.2 Determining the Requirements Related t o Products a nd 
Services 

When determining the requirements for the products and services 
to be offered to customers, the organization shall ensure that : 

a) the requirements for the products and services are defined, 
including: 
1) any applicable statutory and regulatory requirements; 
2) those considered necessary by the organization; 
b) the organization can meet the claims for the products and 
services it offers . 

8.2.2.1 Determining the Requirements for Products a nd Services, 
Supplemental 

These requirements shall include recycling, environmental impact, 
and characteristics identified as a result of the organization's 
knowledge of the product and manufacturing processes . 

Compliance to ISO 9001, Section 8.2.2 item a) 1 ), shall include 
but not be limited to the following : all applicable government, 
safety, and environmental regulations related to acquisition, 
storage, handling, recycling, elimination, or disposal of material. 
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8.2.3 Review of Requirements Related to Products a nd Services 

8.2.3.1  
The organization shall ensure that it has the ability to meet the 
requirements for products and services to be offered to 
customers. The organization shall conduct a review before 
committing to supply products and services to a customer, to 
include: 

a) requirements specified by the customer, including the 
requirements for delivery and postdelivery activities; 
b) requirements not stated by the customer, but necessary for the 
specified or intended use, when known; 
c) requirements specified by the organization; 
d) statutory and regulatory requirements applicable to the 
products and services; 
e) contract or order requirements differing from those previously 
expressed. 

The organization shall ensure that contract or order requirements 
differing from those previously defined are resolved . 

The customerôs requirements shall be confirmed by the 
organization before acceptance, when the customer does not 
provide a documented statement of their requirements . 

Note In some situations, such as internet sales, a formal review is 
impractical for each order . Instead, the review can cover relevant 
product information, such as catalogues . 

8.2.3.1.1 Review of The Requirements  
for Products a nd Services, Supplemental 

The organization shall retain 
documented evidence of a 
customer-authorized waiver for 
the requirements stated in ISO 
9001, Section 8.2.3.1, for a 
formal review. 

8.2.3.1.2 Customer-Designated Special Characteristics  

The organization shall conform to customer requirements for 
designation, approval documentation, and control of special 
characteristics. 

8.2.3.1.3 Organization Manufacturing Feasibility  

The organization shall utilize a multidisciplinary approach to 
conduct an analysis to determine if it is feasible that the 
organization's manufacturing processes are capable of 
consistently producing product that meets all of the engineering 
and capacity requirements specified by the customer . The 
organization shall conduct this feasibility analysis for any 
manufacturing or product technology new to the organization and 
for any changed manufacturing process or product design . 
Additionally, the organization should validate through production 
runs, benchmarking studies, or other appropriate methods, their 
ability to make product to specifications at the required rate . 
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8.2.3.2  

The organization shall retain documented information, as 
applicable: 

a) on the results of the review;  
b) on any new requirements for the products and services.  

8.2.4 Changes to Requirements for Products and Services  

The organization shall ensure that relevant documented 
information is amended, and that relevant persons are made 
aware of the changed requirements, when the requirements for 
products and services are changed. 

8.3 Design and Development of Products and Services  
8.3.1 General 

The organization shall establish, implement and maintain a design 
and development process that is appropriate to ensure the 
subsequent provision of products and services . 

8.3.1.1 Design and Development of Products a nd Services, 
Supplemental 

The requirements of ISO 9001, Section 8.3.1, shall apply to 
product and manufacturing process design and development and 
shall focus on error prevention rather than detection . 

The organization shall document the design and development 
process. 

8.3.2 Design and Development Planning  

In determining the stages and controls for design and 
development, the organization shall consider: 

a) the nature, duration and complexity of the design and 
development activities; 
b) the required process stages, including applicable design and 
development reviews; 
c) the required design and development verification and validation 
activities; 
d) the responsibilities and authorities involved in the design and 
development process; 
e) the internal and external resource needs for the design and 
development of products and services; 
f) the need to control interfaces between persons involved in the 
design and development process; 
g) the need for involvement of customers and users in the design 
and development process; 
h) the requirements for subsequent provision of products and 
services; 
i) the level of control expected for the design and development 
process by customers and other relevant interested parties;  
j) the documented information needed to demonstrate that design 
and development requirements have been met. 
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8.3.2.1 Design and Development Planning , Supplemental 

The organization shall ensure that design and development 
planning includes all affected stakeholders within the organization 
and, as appropriate, its supply chain. Examples of areas for using 
such a multidisciplinary approach include but are not limited to 
the following : 

a) project management (for example, APQP or VDA-RGA); 
b) product and manufacturing process design activities  (for 
example, DFM and DFA), such as consideration of the use of 
alternative designs and manufacturing processes; 
c) development and review of product design risk analysis 
(FMEAs), including actions to reduce potential risks; 
d) development and review of manufacturing process risk analysis 
(for example, FMEAs, process flows, control plans, and 
standardised work instructions) . 

Note A multidisciplinary approach typically includes the 
organization's design, manufacturing, engineering, quality, 
production, purchasing, supplier, maintenance, and other 
appropriate functions. 

8.3.2.2 Product Design Skills  

The organization shall ensure that personnel with product design 
responsibility are competent to achieve design requirements and 
are skilled in applicable product design tools and techniques . 

Applicable tools and techniques shall be identified by the 
organization. 

Note An example of product design skills is the application of 
digitized mathematically based data . 

8.3.2.3 Development of Products w ith Embedded Software  

The organization shall use a process for quality assurance for 
their products with internally developed embedded software . A 
software development assessment methodology shall be utilized 
to assess the organization's software development process . Using 
prioritization based on risk and potential impact to the customer, 
the organization shall retain documented  
information of a software development capability  
self-assessment. 

The organization shall include software development within the 
scope of their internal audit programme. (see Section 9.2.2.1) 
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8.3.3 Design and Development Inputs  

The organization shall determine the requirements essential for 
the specific types of products and services to be designed and 
developed. The organization shall consider: 

a) functional and performance requirements;  
b) information derived from previous similar design and 
development activities; 
c) statutory and regulatory requirements;  
d) standards or codes of practice that the organization has 
committed to implement;  
e) potential consequences of failure due to the nature of the 
products and services. 

Inputs shall be adequate for design and development purposes, 
complete and unambiguous. 

Conflicting design and development inputs shall be resolved. 

The organization shall retain documented information on design 
and development inputs. 

8.3.3.1 Product Design Input  

The organization shall 
identify, document, and 
review product design input 
requirements as a result of 
contract review. Product 
design input requirements 
include but are not limited 
to the following : 

a) product specifications 
including but not limited to 

special characteristics (see Section 8.3.3.3); 
b) boundary and interface requirements; 
c) identification, traceability, and packaging; 
d) consideration of design alternatives; 
e) assessment of risks with the input requirements and the 
organization's ability to mitigate/manage the risks, including from 
the feasibility analysis; 
f) targets for conformity to product requirements including 
preservation, reliability, durability, serviceability, health, safety, 
environmental, development timing, and cost; 
g) applicable statutory and regulatory requirements of the 
customer-identified country of destination, if provided;  
h) embedded software requirements . 

The organization shall have a process to deploy information 
gained from previous design projects, competitive product 
analysis (benchmarking), supplier feedback, internal input, field 
data, and other relevant sources for current and future projects of 
a similar nature. 

Note One approach for considering design alternatives is the use 
of trade-off curves. 
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8.3.3.2 Manufacturing Process Design Input  

The organization shall identify, document, and review 
manufacturing process design input requirements including but 
not limited to the following : 

a) product design output data including special characteristics; 
b) targets for productivity, process capability, timing, and cost;  
c) manufacturing technology alternatives;  
d) customer requirements, if any; 
e) experience from previous developments; 
f) new materials; 
g) product handling and ergonomic requirements; and  
h) design for manufacturing and design for assembly . 

The manufacturing process design shall include the use of  
error-proofing methods to a degree appropriate to the magnitude 
of the problem(s) and commensurate with the risks encountered. 

8.3.3.3 Special Characteristics  

The organization shall use a multidisciplinary approach to 
establish, document, and implement its process(es) to identify 
special characteristics, including those determined by the 
customer and the risk analysis performed by the organization, and 
shall include the following : 

a) documentation of all special characteristics in the  product 
and/or manufacturing documents  drawings (as required), relevant 
risk analysis (such as Process FMEA), control plans, and 
standardised work/operator instructions;  

special characteristics are identified with specific markings and 
are cascaded through each of these documents  documented in 
the manufacturing documents which show the creation of, or the 
controls required, for these special characteristics ; 

b) development of control and monitoring strategies for special 
characteristics of products and production processes;  

c) customer -specified approvals, when required; 

d) compliance with customer -specified definitions and symbols or 
the organization's equivalent symbols or notations, as defined in a 
symbol conversion table. The symbol conversion table shall be 
submitted to the customer, if required . 
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8.3.4 Design and Development Controls  

The organization shall apply controls to the design and 
development process to ensure that: 

a) the results to be achieved are defined; 
b) reviews are conducted to evaluate the ability of the results of 
design and development to meet requirements; 
c) verification activities are conducted to ensure that the design 
and development outputs meet the input requirements;  
d) validation activities are conducted to ensure that the resulting 
products and services meet the requirements for the specified 
application or intended use; 
e) any necessary actions are taken on problems determined 
during the reviews, or verification and validation activities; 
f) documented information of these activities is retained.  

Note Design and development reviews, verification and validation 
have distinct purposes. They can be conducted separately or in 
any combination, as is suitable for the products and services of 
the organization. 

8.3.4.1 Monitoring  

Measurements at specified stages 
during the design and development of 
products and processes shall be 
defined, analysed, and reported with 
summary results as an input to 
management review  
(see Section 9.3.2.1). 

When required by the customer, 
measurements of the product and 

process development activity shall be reported to the customer at 
stages specified, or agreed to, by the customer . 

Note When appropriate, these measurements may include quality 
risks, costs, lead times, critical paths, and other measurements . 

8.3.4.2 Design and Development Validation  

Design and development validation shall be performed in 
accordance with customer requirements, including any applicable 
industry and governmental agency-issued regulatory standards. 
The timing of design and development validation shall be planned 
in alignment with customer -specified timing, as applicable. 

Where contractually agreed with the customer, this shall include 
evaluation of the interaction of the organization's product, 
including embedded software, within the system of the final 
customer's product . 
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8.3.4.3 Prototype Programme  

When required by the customer, the organization shall have a 
prototype programme and control plan. The organization shall use, 
whenever possible, the same suppliers, tooling, and manufacturing 
processes as will be used in production.  

All performance-testing activities shall be monitored for timely 
completion and conformity to requirements.  

When services are outsourced, the organization shall include the 
type and extent of control in the scope of its quality management 
system to ensure that outsourced services conform to 
requirements (see ISO 9001, Section 8.4). 

8.3.4.4 Product Approval Process  

The organization shall 
establish, implement, and 
maintain a product and 
manufacturing approval 
process conforming to 
requirements defined by the 
customer(s).  

The organization shall approve 
externally provided products and services per ISO 9001, Section 
8.4.3, prior to submission of their part approval to the customer.  

The organization shall obtain documented product approval prior 
to shipment, if required by the customer. Records of such 
approval shall be retained. 

Note Product approval should be subsequent to the verification of 
the manufacturing process.  

8.3.5 Design and Development Outputs  

The organization shall ensure that design and development 
outputs: 

a) meet the input requirements;  
b) are adequate for the subsequent processes for the provision of 
products and services; 
c) include or reference monitoring and measuring requirements, 
as appropriate, and acceptance criteria; 
d) specify the characteristics of the products and services that are 
essential for their intended purpose and their safe and proper 
provision. 

The organization shall retain documented information on design 
and development outputs. 
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8.3.5.1 Design and Development Outputs,  Supplemental 

The product design output shall be expressed in terms that can be 
verified and validated against product design input requirements. 
The product design output shall include but is not limited to the 
following, as applicable: 

a) design risk analysis (FMEA); 
b) reliability study results; 
c) product special characteristics;  
d) results of product design error -proofing, such as DFSS, DFMA, 
and FTA; 
e) product definition including 30 models, technical data packages, 
product manufacturing information, and geometric dimensioning & 
tolerancing (GO&T); 
f) 20 drawings, product manufacturing information, and geometric 
dimensioning & tolerancing 
(GO&T); 
g) product design review results; 
h) service diagnostic guidelines and repair and serviceability 
instructions; 
i) service part requirements; 
j) packaging and labeling requirements for shipping. 

Note Interim design outputs should include any engineering 
problems being resolved through a trade-off process.  
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8.3.5.2 Manufacturing Process Design Output  

The organization shall document the manufacturing process 
design output in a manner that enables verification against the 
manufacturing process design inputs. The organization shall verify 
the outputs against manufacturing process design input 
requirements. The manufacturing process design output shall 
include but is not limited to the following:  

a) specifications and drawings;  
b) special characteristics for product and manufacturing process;  
c) identification of process input variables that impact 
characteristics; 
d) tooling and equipment for production and control, including 
capability studies of equipment and process( es);  
e) manufacturing process flow charts/layout, including linkage of 
product, process, and tooling; 
f) capacity analysis; 
g) manufacturing process FMEA; 
h) maintenance plans and instructions;  
i) control plan (see Annex A); 
j) standardised work and work instructions;  
k) process approval acceptance criteria; 
I) data for quality, reliability, maintainability, and measurability; 
m) results of error -proofing identification and verification, as 
appropriate; 
n) methods of rapid detection, feedback, and correction of 
product/manufacturing process nonconformities.  

8.3.6 Design and Development Changes 

The organization shall identify, review and control changes made 
during, or subsequent to, the design and development of products 
and services, to the extent necessary to ensure that there is no 
adverse impact on conformity to requirements.  

The organization shall retain documented information on:  

a) design and development changes; 
b) the results of reviews;  
c) the authorization of the changes;  
d) the actions taken to prevent adverse impacts. 
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8.3.6.1 Design And Development Changes, Supplemental 

The organization shall evaluate all design changes after initial 
product approval, including those proposed by the organization or 
its suppliers, for potential impact on fit, form, function, 
performance, and/or durability. These changes shall be validated 
against customer requirements and approved internally, prior to 
production implementation.  
If required by the customer, the organization shall obtain 
documented approval, or a documented waiver, from the 
customer prior to production implementation.  

For products with embedded software, the organization shall 
document the revision level of software and hardware as part of 
the change record. 

8.4 Control o f Externally Provided Processes,  
Products and Services 
8.4.1 General 

The organization 
shall ensure that 
externally provided 
processes, products 
and services conform 
to requirements. 

The organization 
shall determine the 
controls to be 
applied to externally 

provided processes, products and services when: 

a) products and services from external providers are intended for 
incorporation into the organizationôs own products and services; 
b) products and services are provided directly to the customer(s) 
by external providers on behalf of the organization; 
c) a process, or part of a process, is provided by an external 
provider as a result of a decision by the organization . 

The organization shall determine and apply criteria for the 
evaluation, selection, monitoring of performance, and re-evaluation 
of external providers, based on their ability to provide processes or 
products and services in accordance with requirements . The 
organization shall retain documented information of these 
activities and any necessary actions arising from the evaluations . 

8.4.1.1 General, Supplemental 

The organization shall include all products and services that affect 
customer requirements such as sub -assembly, sequencing, 
sorting, rework, and calibration services in the scope of their 
definition of externally provided products, processes, and services. 
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8.4.1.2 Supplier Selection Process  

The organization shall have a documented 
supplier selection process. The selection 
process shall include: 

a) an assessment of the selected supplier's 
risk to product conformity and uninterrupted 

supply of the organization's product to their customers;  
b) relevant quality and delivery performance; 
c) an evaluation of the supplier's quality management system;  
d) multidisciplinary decision making; and  
e) an assessment of software development capabilities, if 
applicable. 

Other supplier selection criteria that should be considered include 
the following:  

½ volume of automotive business  
(absolute and as a percentage of total business);  
½ financial stability; 
½ purchased product, material, or service complexity; 
½ required technology (product or process); 
½ adequacy of available resources (E.G. people, infrastructure); 
½ design and development capabilities (including project 
management); 
½ manufacturing capability; 
½ change management process; 
½ business continuity planning  
(E.G. disaster preparedness, contingency planning); 
½ logistics process; 
½ customer service. 

8.4.1.3 Customer -Directed Sources  
(Also Known as ñDirected-Buyò) 

When specified by the customer, the organization shall  purchase 
products, materials, or services from customer -directed sources. 

All requirements of Section 8.4 (except the requirements in IATF 
16949, Section 8.4.1.2) are applicable to the organization's control 
of customer -directed sources unless specific agreements are 
otherwise defined by the contract between the organization and 
the customer. 

8.4.2 Type and Extent of Control  

The organization shall ensure that externally provided processes, 
products and services do not adversely affect the organizationôs 
ability to consistently deliver conforming products and services to 
its customers.  
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The organization shall: 

a) ensure that externally provided processes remain within the 
control of its quality management system;  
b) define both the controls that it intends to apply to an external 
provider and those it intends to apply to the resulting output;  
c) take into consideration:  
1) the potential impact of the externally provided processes, 
products and services on the organizationôs ability to consistently 
meet customer and applicable statutory and regulatory 
requirements; 
2) the effectiveness of the controls applied by the external 
provider; 
d) determine the verification, or other activities, necessary to 
ensure that the externally provided processes, products and 
services meet requirements. 

8.4.2.1 Type and Extent of Control,  Supplemental 

The organization shall have a documented process to identify 
outsourced processes and to select the types and extent of 
controls used to verify conformity of externally provided products, 
processes, and services to internal (organizational) and external 
customer requirements. 

The process shall include the criteria and actions to escalate or 
reduce the types and extent of controls and development activities 
based on supplier performance and assessment of product, 
material, or service risks. 

Where characteristics or 
components ñpass throughò  
the organizationôs quality 
management system  
without validation or controls,  
the organization shall ensure  
that the appropriate controls are in 

place at the point of manufacture.  

8.4.2.2 Statutory a nd Regulatory Requirements  

The organization shall document their process to ensure that 
purchased products, processes, and services conform to the 
current applicable statutory and regulatory requirements in the 
country of receipt, the country of shipment, and the customer -
identified country of destination, if provided . 
If the customer defines special controls for certain products with 
statutory and regulatory requirements, the organization shall 
ensure they are implemented and maintained as defined, including 
at suppliers. 
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8.4.2.3 Supplier Quality Management System Development  

The organization shall require their suppliers of automotive 
products and services to develop, implement, and improve a 
quality management system (QMS) with the ultimate objective 
eligible organizations of becoming certified to this Automotive 
QMS Standard.  

Using a risk-based 
model, the 
organization shall 
define a minimum 
acceptable level of 
QMS development 
and a target QMS 
development level for 
each supplier. 

Certified to ISO 9001, Unless otherwise authorized by the 
customer [e.g., item a) below], a QMS certified to ISO 9001 is the 
initial minimum acceptable level of development. Based on current 
performance and the potential risk to the customer, the objective 
is to move suppliers through the following QMS development 
progression: with the ultimate objective of becoming certified to 
this Automotive QMS Standard. Unless otherwise specified by the 
customer, the following sequence should be applied to achieve 
this requirement: 

a) compliance to ISO 9001 through second-party audits; 

a) certification to ISO 9001 through third -party audits; unless 
otherwise specified by the customer, suppliers to the organization 
shall demonstrate conformity to ISO 9001 by maintaining a 
thirdparty certification issued by a certification body bearing the 
accreditation mark of a  recognized IAF MLA (International 
Accreditation Forum Multilateral Recognition Arrangement) 
member and where the accreditation body's main scope includes 
management system certification to ISO/IEC 17021; 
b) certification to ISO 9001 with compliance to other customer -
defined QMS requirements (such as Minimum Automotive Quality 
Management System Requirements for Sub-Tier Suppliers 
[MAQMSR] or equivalent) through second-party audits; 
c) certification to ISO 9001 with compliance to IATF 16949 
through second-party audits; 
d) certification to IATF 16949 through third -party audits (valid 
third-party certification of the supplier to IATF 16949 by an IA TF-
recognized certification bod) . 

NOTE: The minimum acceptable level of QMS development may 
be compliance to ISO 9001 through second-party audits, if 
authorized by the customer.  
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8.4.2.3.1 Autom otive Product -Related Software or Automotive 
Products w ith Embedded Software  

The organization shall require their suppliers of automotive 
product-related software, or automotive products with embedded 
software, to implement and maintain a process for software 
quality assurance for their products.  

A software development assessment methodology shall be 
utilized to assess the supplier's software development process. 
Using prioritization based on risk and potential impact to the 
customer, the organization shall require the supplier to retain 
documented information of a software development capability 
self-assessment. 

8.4.2.4 Supplier Monitoring  

The organization shall have a documented process and criteria to 
evaluate supplier 
performance in order 
to ensure conformity 
of externally provided 
products, processes, 
and services to internal 
and external customer 
requirements. 

At a minimum, the following supplier performance indicators shall 
be monitored: 

a) delivered product conformity to requirements; 
b) customer disruptions at the receiving plant, including yard holds 
and stop ships; 
c) delivery schedule performance; 
d) number of occurrences of premium freight . 

If provided by the customer, the organization shall also include the 
following, as appropriate, in their supplier performance monitoring : 

e) special status customer notifications related to quality or 
delivery issues; 
f) dealer returns, warranty, field actions, and recalls. 
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8.4.2.4. 1 Second-Party Audits  

The organization shall include a second-party audit process in 
their supplier management approach. Second-party audits may be 
used for the following : 

a) supplier risk assessment; 
b) supplier monitoring; 
c) supplier QMS development; 
d) product audits;  
e) process audits. 

Based on a risk analysis, including product safety/regulatory 
requirements, performance of the supplier, and QMS certification 
level, at a minimum, the organization shall document the criteria 
for determining the need, type, frequency, and scope of  
second-party audits. 

The organization shall retain records of the second -party audit 
reports. If the scope of the second -party audit is to assess the 
supplier's quality management system, then the approach shall be 
consistent with the automotive process approach . 

Note Guidance may be found in the IATF Auditor Guide and ISO 
19011. 

8.4.2.5 Supplier Development  

The organization shall determine the priority, type, extent, and 
timing of required supplier development actions for its active 
suppliers. Determination inputs shall include but are not limited to 
the following : 

a) performance issues identified through supplier monitoring  
(see Section 8.4.2.4); 
b) second-party audit findings (see Section 8.4.2.4.1); 
c) third-party quality management system certification status;  
d) risk analysis. 

The organization shall implement actions necessary to resolve 
open (unsatisfactory) performance issues and pursue 
opportunities for continual improvement . 
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8.4.3 Information f or External Providers  

The organization shall ensure the adequacy of requirements prior 
to their communication to the external provider . 

The organization shall communicate to external providers its 
requirements for: 

a) the processes, products and services to be provided; 
b) the approval of : 
1) products and services; 
2) methods, processes and equipment; 
3) the release of products and services; 
c) competence, including any required qualification of persons;  
d) the external providersô interactions with the organization;  
e) control and monitoring of the external providersô performance 
to be applied by the organization; 
f) verification or validation activities that the organization, or its 
customer, intends to perform at the external providersô premises. 

8.4.3.1 Information for External Providers, Supplemental 

The organization shall pass down all applicable statutory and 
regulatory requirements and special product and process 
characteristics to their suppliers and require the suppliers to 
cascade all applicable requirements down the supply chain to the 
point of manufacture. 

8.5 Production and Service Provision  
8.5.1 Control of Production and Service Provision  

The organization shall implement production 
and service provision under controlled 
conditions. 

Controlled conditions shall include,  
as applicable: 

a) the availability of documented information that defines : 
1) the characteristics of the products to be produced, the services 
to be provided, or the activities to be performed;  
2) the results to be achieved; 
b) the availability and use of suitable monitoring and measuring 
resources; 
c) the implementation of monitoring and measurement activities 
at appropriate stages to verify that criteria for control of 
processes or outputs, and acceptance criteria for products and 
services, have been met; 
d) the use of suitable infrastructure and environment for the 
operation of processes; 
e) the appointment of competent persons, including any required 
qualification; 
f) the validation, and periodic revalidation, of the ability to achieve 
planned results of the processes for production and service 
provision, where the resulting output cannot be verified by 
subsequent monitoring or measurement;  
g) the implementation of actions to prevent human error;  
h) the implementation of release, delivery and post -delivery 
activities. 

https://mousavionline.ir/
https://t.me/qipv3


 

https://mousavionline.ir  & https://t.me/qipv3    J&ā0jĸ  ç"100  J&ā0 
 

ċ  J£ÜLÌ| Îà#Q,*ěç  ®Ĝ@LÌ ÆQ,#ČD Ë"èĜIÝÌ BD#Qî ÆQ,#ČD Ě#H
ĝD®ČQQî#Ä    ?LQQ1&D ĉ#Å5ċ" ç" č#ČĜE4" Ě"*Ä JýĚ)K*QQò   ®ČÍQQ-H  Ɩ

  :Ä#QČDGç"®Qċ" K ðě#QÉĚ*Ĝs  K ðě#QÉ ÆQQQQQQ,#QČD :Ä#QČD BQD#QQQQQQî z
Gç"®ċ"  Ě*Ĝs®QČÍQQQQQQ-H    Ě#H®QČě¿*Ā *ÐēD ?*ÍČý ç" č#QČĜE4" Ě"*Ä Jý

 K*ò Îà#,®ČÍ-H Ě)Ɩ 

Ķ|Ķ|i|Ļ  ©JD#ċ*Ä ?*ÍČý 

D#ċ*Ä ®ě#Ä č#Dç#Q,J  Ě#H  ÎQ,LĜÉ #Ä ĊÄ#5DƑ ?*ÍČýĂ@"Ɛ  '5Q, )( 
  zFÍQQQQ-ĜQQQQ,!"èÜ" zFÍQQQQ-ĜQQQQ, *ěç  Ɛ#ěƑ K  ("LD  z Ě"*Ä  ¦B&DÎà#QQQQ,  

4LÄ*D K J  zG®QQQî JQQQò*8 ËOLQQQ1&D C#EÌBD#QQQî    JÄ 3LÄ*D ()"LD
®QČě¿*Ā  ("LD ®QĜ@LÌ Ě#QHJ¦QAĀ   ®QH( JQ9QQQQQQ,LÌ Ë#Q95ć ®QČċ#QEH ") Ɩ 
 ©JQD#Qċ*Ä   ("LD Ě"*Ä ĝHK*s ?*ÍČýJ¦QAĀ   qQě Ě")"( JQÄ#QQQQQQïD Ë#Q95ć K

Îà#, ®Čě¿*Ā  ?LÅć BÄ#ć p*ÍïD®ČÍ-HƖ 

 ©JQD#Qċ*Ä qQě ®Qě#QÄ č#QDç#QQQQQQ,  ðĜÉ ?*ÍČý *tċ#QĜÄ JQý ®QĜ@LÌ K ®QĜ@LÌ
  ĝtÍQQQQQQ,LĜÉ K 3#QQQÅÌ)"QQQ8P¦4"Ë#  BQQQĜA&Ì  ĝ%"*4 qQQQQQQQQ-ě) Ě#QQQH 

  Ě*ÍQQïD 6QQ,LÌ Jý ĝÌ)LQQ0 )(ƑFH"*Ā    č#ě*Ü )"(LEċ zƐ®QQî#Ä G®QQî
®Čě¿*Ā  K  ĝÜK*à  Ě#HBĜA&Ì    q-ě)Îà#, ®Čě¿*Ā  ®Čċ#DƑ  FMEAƐ 

®î#Ä JÍî"(Ɩ 

 G("( z®ě#Ä č#Dç#QQ, z®QQî#Ä G®QQî C"è@" Ě*ÍQQïD 6QQ,LÌ JÚċ#ČÙĚ#H  
:EÜĚ)K¿ ©G®QQQQQî  Gç"®ċ"  Ě"*Ü" ?L4 )( ĉ#Å5ċ" K Ě*Ĝs ©JD#ċ*Ä  ?*ÍČý
ðĜÉ  ") ®Ĝ@LÌ #ě ®Ĝ@LÌFH"*Ā  ®ě#EċƖ   )( ") *ěç ()"LD ®ě#Ä č#Dç#QQQQQ,
 ©JD#ċ*Ä  *÷ċ )( ?*ÍČý(*ĜtÄƢ  

Ă@"|  ?*ÍČý ?*ÍČý Ě"*Ä G(#āÍ," ()LD Ě#H Îà#, ®Čě¿*Ā  z 
 G") FĜ÷ČÌ Ċě®1Ì BD#î {Ěç"®ċ" 

Ã|  J¦&0 Ě)"äs @¦K"ĎĜ|  ©J95ć Ďě*à¿  ĝÜK*à Ë)L0 )( z(*£Ä)#ý{ 
Ç|  Ăě*9Ì íK)Ě#H   ?#E8" ?*ÍČý ðě#É *Ä G®î ĚK)1¦áïDË#  

 6,LÌ GìěK ¥ĚK( *H č#Dç#, K Ě*ÍïD EĜEòƑ ©J Ă@"  Ɛ®ĜČĜÅÄ ") { 
Ë| 8P¦4"Ë# ç#Ĝċ ()LD  {(LÜK Ë)L0 )( zĚ*ÍïD 
Ï|  ðČý"K $*4 2 ¦áïD JEĜEòƑ G®îĂ@"   {Ɛ®ĜČĜÅÄ ") 

Jý ĝD#tČH  ĝě#,#Čî ĊÅ5ČD#ċ ?L1&D(Lî  z 
®Čě¿*Ā  )"®ě#É#ċ Ě)#D¿ õ#&@ JÄ®î#Ä č"LÌ#ċ #ě Ɩ 

 *ěç 6ě"*î ç" qě *H )( ") ?*ÍČý JD#ċ*Ä ®ě#Ä č#Dç#, 
 JÄ ç#Ĝċ Æ-% K Ě*tċç#Ä®ě#Eċ ĝċ#,)çK)Ƣ 

Û| D č#Dç#,J£ÜLÍ ?#,)"  Ě*ÍïD Ě"*Ä ĊÅ5ČD#ċ ?L1&D {(Lî 
µ| D *ĜĜûÌ 7Lċ *H Jý ĝD#tČH ē z?L1&D *Ä *ÐÎà#, ®Čě¿*Ā  z

 Gç"®ċ" :Ä#ČD zqĜÍ-Ý@ zĚ*Ĝs ĎĜD¼Ì  z®Ĝ@LÌ FÝ% Ë"*ĜĜûÌ z 
 #ěBĜA&Ì Ƒ q-ě)FMEA 7LćK Ɛ ®Ä#ě ©JEĜEòƑ  Ă@" {Ɛ®ĜČĜÅÄ ") 
$|   Ě*ÍïD Îě#þî ç" .É 

 G(#ĜÉ K zJ4LÄ*D ĝ%P0" Ë#D"®ć" Ěç#, 
 Jý ĝD#tČH(*£Ä)#ý  {®î#Ä JÍî"( 

ß|  *Ä ĝČÍÅD *Ì"LÌ FĜ÷ČÌ C#tČHBĜA&Ì  q-ě) Ɩ 

  ®ě#Ä č#Dç#, z®î#Ä ĝD"è@" Ě*ÍïD 6Q,LÌ JÚċ#ČÙ®Ĝě¼Ì ©Jě    Ě*ÍïD
®ě®ÝÌ #ě Ě*tċç#Ä ç" .É ") ƕ *÷ċ ©JD#ċ*Ä ®ě#Eċ Æ-ý ?*ÍČýƖ 

Note Suitable infrastructure includes appropriate manufacturing 
equipment required to ensure product compliance. Monitoring and 
measuring resources include appropriate monitoring and 
measuring equipment required to ensure effective control of 
manufacturing processes. 

8.5.1.1 Control Plan  

The organization shall develop control plans (in accordance with 
Annex A) at the system, subsystem,  component, and/or material 

level for the 
relevant 
manufacturing 
site and all 
product supplied, 
including those for 
processes 
producing bulk 
materials as well 

as parts. Family control plans are acceptable for bulk material and 
similar parts using a common manufacturing process . 

The organization shall have a control plan for pre -launch and 
production that shows linkage and incorporates information from 
the design risk analysis (if provided by the customer), process 
flow diagram, and manufacturing process risk analysis outputs 
(such as FMEA). 
The organization shall, if required by the customer, provide 
measurement and conformity data collected during execution of 
either the pre-launch or production control plans . The organization 
shall include in the control plan : 

a) controls used for the manufacturing process control, including 
verification of job set -ups; 
b) first -off/last -off part validation, as applicable; 
c) methods for monitoring of control exercised over special 
characteristics (see Annex A) defined 
by both the customer and the organization;  
d) the customer -required information, if any; 
e) specified reaction plan (see Annex A); when nonconforming 
product is detected, the process becomes statistically unstable or 
not statistically capable . 
The organization shall review control plans, and update as 
required, for any of the following : 
f) the organization determines it has shipped nonconforming 
product to the customer;  
g) when any change occurs affecting product, manufacturing 
process, measurement, logistics, supply sources, production 
volume changes, or risk analysis (FMEA) (see Annex A); 
h) after a customer complaint and implementation of the 
associated corrective action, when applicable; 
i) at a set frequency based on a risk analysis . 

If required by the customer, the organization shall obtain customer 
approval after review or revision of the control plan . 
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8.5.1.2 Standardised Work -Operator Instructions  
and Visual Standards  

The organization shall ensure that  
standardised work documents are: 

a) communicated to and understood by the employees who are 
responsible for performing the work;  
b) legible; 
c) presented in the language(s) understood by the personnel 
responsible to follow them;  

d) accessible for 
use at the 
designated work 
area(s). 
The standardised 
work documents 
shall also include 
rules for operator 
safety. 

8.5.1.3 Verification of Job Set -Ups 

The organization shall: 

a) verify job set-ups when performed, such as an initial run of a 
job, material changeover, or job 
change that requires a new set-up; 
b) maintain documented information for set -up personnel; 
c) use statistical methods of verification, where applicable;  
d) perform first -off/last -off part validation, as applicable; where 
appropriate, first-off parts should be retained for comparison with 
the last-off parts; where appropriate, last-off -parts should be 
retained for comparison with first -off parts in subseque nt runs; 
e) retain records of process and product approval following set -up 
and first -off/last -off part validations . 

8.5.1.4 Verification After Shutdown  

The organization shall define and implement the necessary 
actions to ensure product compliance with  requirements after a 
planned or unplanned production shutdown period . 
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8.5.1.5 Total Productive Maintenance  

The organization shall 
develop, implement, and 
maintain a documented 
total productive 
maintenance system. 

At a minimum, the system 
shall include the following : 

a) identification of process equipment necessary to produce 
conforming product at the required volume;  
b) availability of replacement parts for the equipment identified in 
item a); 
c) provision of resource for machine, equipment, and facility 
maintenance; 
d) packaging and preservation of equipment, tooling, and gauging; 
e) applicable customer-specific requirements; 
f) documented maintenance objectives, for example : OEE (Overall 
Equipment Effectiveness), MTBF (Mean Time Between Failure), 
and MTTR (Mean Time To Repair), and Preventive Maintenance 
compliance metrics . Performance to the maintenance objectives 
shall form an input into management review (see ISO 9001, 
Section 9.3); 
g) regular review of maintenance plan and objectives and a 
documented action plan to address corrective actions where 
objectives are not achieved; 
h) use of preventive maintenance methods; 
i) use of predictive maintenance methods, as applicable; 
j) periodic overhaul. 

8.5.1.6 Management o f Production Tooling and Manufactu ring, 
Test, Inspection Tooling a nd Equipment 

The organization shall provide resources for tool and gauge 
design, fabrication, and verification activities for production and 
service materials and for bulk materials, as applicable.  

The organization shall establish and implement a system for 
production tooling management, whether owned by the 
organization or the customer, including: 

a) maintenance and repair facilities and personnel; 
b) storage and recovery; 
c) set-up; 
d) tool-change programmes for perishable tools;  
e) tool design modification documentation, including engineering 
change level of the product; 
f) tool modification and revision to documentation;  
g) tool identification, such as serial or asset number; the status, 
such as production, repair or disposal; ownership; and location. 

The organization shall verify that customer -owned tools, 
manufacturing equipment, and test/inspection equipment are 
permanently marked in a visible location so that the  ownership 
and application of each item can be determined.  

The organization shall implement a system to monitor these 
activities if any work is outsourced.  
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8.5.1.7 Production Scheduling  

The organization shall ensure that 
production is scheduled in order to meet 
customer orders/ demands such as Just -In-
Time (JIT) and is supported by an 
information system that permits access to 
production information at key stages of the 

process and is order driven. 

The organization shall include relevant planning information during 
production scheduling, E.G. customer orders, supplier on-time 
delivery performance, capacity, shared loading (multi-part station), 
lead time, inventory level, preventive maintenance, and calibration. 

8.5.2 Identification And Traceability  

The organization shall use suitable means to identify outputs 
when it is necessary to ensure the conformity of products and 
services. 

The organization shall identify the status of outputs with respect 
to monitoring and measurement requirements throughout 
production and service provision. 

The organization shall control the unique identification of the 
outputs when traceability is a requirement, and shall retain the 
documented information necessary to enable traceability . 

Note Inspection and test status is not indicated by the location of 
product in the production flow unless inherently obvious, such as 
material in an automated production transfer process . Alternatives 
are permitted if the status is clearly identified, documented, and 
achieves the designated purpose. 
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8.5.2.1 Identification and Traceability,  Supplemental 

The purpose of traceability is to support identification of clear 
start and stop points for product received by the customer or in 
the field that may contain quality and/or safety -related 
nonconformities. 

Therefore, the organization shall implement identification and 
traceability processes as described below. 

The organization shall 
conduct an analysis of 
internal, customer, and 
regulatory traceability 
requirements for all 
automotive products, 
including developing 
and documenting 
traceability plans, based 

on the levels of risk or failure severity for employees, customers, 
and consumers. These plans shall define the appropriate 
traceability systems, processes, and methods by product, process, 
and manufacturing location that:  

a) enable the organization to identify nonconforming and/or 
suspect product; 
b) enable the organization to segregate nonconforming and/or 
suspect product; 
c) ensure the ability to meet the customer and/or regulatory 
response time requirements; 
d) ensure documented information is retained in the format 
(electronic, hardcopy, archive) that enables the organization to 
meet the response time requirements; 
e) ensure serialized identification of individual products, if 
specified by the customer or regulatory standards;  
f) ensure the identification and traceability requirements are 
extended to externally provided products with safety/regulatory 
characteristics. 

8.5.3 Property Belonging to Customers or External Providers  

The organization shall exercise care with property belonging to 
customers or external providers while it is under the organization ôs 
control or being used by the organization.  

The organization shall identify, verify, protect and safeguard 
customersô or external providersô property provided for use or 
incorporation into the products and services.  

When the property of a customer or external provider is lost, 
damaged or otherwise found to be unsuitable for use, the 
organization shall report this to the customer or external provider 
and retain documented information on what has occurred.  

Note A customerôs or external providerôs property can include 
material, components, tools and equipment, premises, intellectual 
property and personal data. 

 

 

 

https://mousavionline.ir/
https://t.me/qipv3


 

https://mousavionline.ir  & https://t.me/qipv3    J&ā0jĻ  ç"100  J&ā0 
 

h|i|Ļ  Îö#ā% 

ĝÜK*à ®Qě#QÄ č#QDç#QQQQQQ, ©JQġ")" K ®QĜ@LÌ Ě#QH    ") ÎQD®Qà )L÷ČD JQÄ 
Jtċ CçO ¦®% )( Ë#D"è@" #Ä ĉ#Å5ċ" ç" č#ČĜE4"Ɩ®ě#Eċ Ě)"( 

J£QQÜLÌ|  ĝD ÎQQö#QQā%  zĝě#QQQQQQQ,#QQČQQQQQQî BQQD#QQQQQQQî ®QQċ"LÌJQQÄ#QQÜ ĝě#QQÜ  z 
JQQQÍQQQQQQ-Ä zĝs(L@¿ ?*ÍČý  zĚ®QQQČÄ)#QQQÅċ"BQQQE% #QQQě ?#QQQĈÍċ" z   BQQĈċ Kz   

Ɩ®î#Ä ÎÅć"*D K 

Ķ|h|i|Ļ  Îö#ā% zĝAĜEþÌ 

 zĝě#QQQQQQ,#QČQQQQQQî BQD#QQQQQQî ®Qě#QÄ ÎQö#Qā%JQÄ#QÜĝě#QÜ ?*ÍČý z ĝs(L@¿  z
JÍ-Ä zĚ®ČÄ)#Åċ" #ě ?#ĈÍċ" zBE% BĈċ Kz K ÎÅć"*D ®î#ÄƖ 

"LD JÄ ®ě#Ä Îö#Qā% K (!"èÜ"   ç#ú¿ ÎĀ#ě)( ç"Ďě  FH"*Ā ç"  č#s®ċ)K¿
  ĝAà"( Ɛ#QěƑ K ĝċK*ĜÄ  Ě)K¿*Ā Ě#QQIÍċ" #QÌ BQD#QQQQQQQî z(LQQQQQQî ?#QQE8" 

 BE% BĈċ KBěL&Ì č#Dç #Ì| Ě*ÍïD 6,LÌ í*ěäÉƖ 

  2ĜáQQïÌ )L÷ČD JÄÆĜQQ,¿  ®ě#Ä č#Dç#QQ, zÎ¦Ĝ9QQòK   )#Åċ" )( CPć" 
]BQD#QQQQQQî[  BQ&D|  í)#QÅċ" 6Ĝ&D K í)#QÅċ" ÿ*ö 7Lċ   BQQQQQQ0"LĀ )( ")

 ĝċ#Dç,#ČD ¥Æ $*4Ěèě)G®î ĝÄ#ěç)" z®ě#EċƖ 

JQČĜIÄ Ě"*Ä  Ě(LÜLD í(*s č#Dç Ěç#QQQQQQ,  ĝċ"(*s)#QÅċ" ç" č#QČĜE4" K
  Ě(LÜLD Îě*ě®D FÍQQ-ĜQQ, qě ç" ®ě#Ä č#Dç#QQ,  z®ě#Eċ G(#āÍQQ,"

®Čċ#D ȁ@¦K" ç" ?#,)" ĎĜ@¦K"ÎĀ#ě)( ĎĜ ƑFIFOƐǱƖ 

 Jý ®ě#Eċ BQQQQQ0#% č#ČĜE4" ®ě#Ä č#Dç#QQQQQ,Fý ?LQQQQQ1&D í(*s )(
 JÄ JĜÅî ĝ@"K)ĝD ?*ÍČý ĊÅ5ČD#ċ CPć"(LîƖ 

#QQQQQQ,  ®Qě#QÄ č#QDç  Ë#QD"è@"JQÍQQQQQQ-Ä zÎQö#Qā%BQE% zĚ®QČÄ  BQĈċ K  K  
Æ-Ù*Ä  ĝċç")  č#EH  Jý )L4ĚL, ç"    č#ě*ÍïD  č#ïě" JÍ,"LàG®î  

®ě#Eċ Îě#8)Ɩ 

i|i|Ļ  Ā Î¦Ĝ@#9BěL&Ì ç" .É Ě#H 

Î ¦QQĜ@#QQ9Ā Ë#QQD"è@" ®QQě#QQÄ č#QQDç#QQQQQQQ,.É Ě#QQH ƕç" ƕ #QQÄ 6ÅÌ*D BQQěL&Ì
  ") Ë#QQQD®QQQà K ËOLQQQQQQ1&QD®QQQě#QQQEQċ G()K¿*QÄ  č"èQĜQD ĎQĜQĜQ9QÌ )( Ɩ

Î¦Ĝ@#9Ā.É Ě#H ƕç" ƕ ®ě#Ä č#Dç#QQQQQ, z®ČÍQQQQQ-H ç#Ĝċ ()LD Jý BěL&Ì
 *÷ċ )( ") *ěç ()"LDÄƢ(*Ĝt 

Ă@"|   {ĝÌ")*ĈD K ĝċLċ#ć Ë#D"è@" 
Ã| Æć"L8  ©GLĈ@#Ä  ©JÍ,"Là#ċ   {J4LÄ*D Ë#D®à K ËOL1&D 
Ç|   G®î JÍĀ*s *÷ċ )( *E8 ?L4 K (*£Ä)#ý zÎ¦ĜH#D 

 {Ë#D®à K ËOL1&D Ě"*Ä 
Ë|  {Ě*ÍïD Ë#D"è@" 
Ï|  ƖĚ*ÍïD ()Làç#Ä 

J£ÜLÌ| Î¦Ĝ@#9ĀĝD BěL&Ì ç" .É Ě#H  Î&Ì Ë#D"®ć" BD#QQî ®ċ"LÌ
Jtċ Ë#D®à *Ĝ÷ċ Ě("()"*ć Ë"®¦I9Ì zÎċ#EQQò (#āD  Ë#D®à K Ě)"(

Ɩ®î#Ä ĝě#Iċ :Ā( #ě ÎĀ#ěç#Ä ®Čċ#D ĝAĜEþÌ 

Ķ|i|i|Ļ Ë#D®à ç" Ë#8P¦4" ()Làç#Ä 

  Ë#8P¦4" ?#ĈÍċ" ®Čě¿*Ā qě Jý ®ě#Eċ BQ0#% č#ČĜE4" ®ě#Ä č#Dç#Q,
 ()LD )(ĝċ"*tċ  zqĜÍQQQQ-Ý@ z("LD ?#ĈÍċ" zÎà#QQQQ, JÄ Ë#D®à Ě#H

Î¦Ĝ@#9Ā K ĝQQQQQ,®ČID(#Ýě" ĝ%"*4 Ě#H  zG(#ĜÉ K Ěç#QQQQQ,Jtċ Ě)"( 
ĝDƖ(Lî Ď 

 

8.5.4 Preservation  

The organization shall preserve the outputs during production and 
service provision, to the extent necessary to ensure conformity to 
requirements. 

Note Preservation can include identification, handling, 
contamination control, packaging, storage, transmission or 
transportation, and protection. 

8.5.4.1 Preservation , Supplemental 

Preservation shall include identification, handling, contamination 
control, packaging, storage, transmission or transportation, and 
protection. 

Preservation shall apply to materials and components from external 
and/or internal providers from receipt through processing, including 
shipment and until delivery to/acceptance by the customer . 

In order to detect deterioration, the organization shall assess at 
appropriate planned intervals the condition of product in stock, the 
place/type of storage container, and the storage environment . 

The organization shall use an inventory management system to 
optimize inventory turns over time and ensure stock rotation, such 
as ñfirst -in-first -outò (FIFO). 

The organization shall ensure that obsolete product is controlled in 
a manner similar to that of nonconforming product . 

Organizations shall comply with preservation, packaging, shipping, 
and labeling requirements as provided by their customers . 

8.5.5 Post -Delivery Activities  

The organization shall meet requirements for post -delivery 
activities associated with the products and services.  

In determining the extent of post -delivery activities that are 
required, the organization shall consider: 

a) statutory and regulatory requirements; 
b) the potential undesired consequences associated with its 
products and services; 
c) the nature, use and intended lifetime of its products and 
services; 
d) customer requirements; 
e) customer feedback. 

Note Post-delivery activities can include actions under warranty 
provisions, contractual obligations such as maintenance services, 
and supplementary services such as recycling or final disposal.  

8.5.5.1 Feedback of Information From Service  

The organization shall ensure that a 
process for communication of 
information on service concerns to 
manufacturing, material handling, 
logistics, engineering, and design 
activities is established, implemented, 
and maintained. 
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Ç|  ®ě#Eċ B0#% č#ČĜE4" Jý ĝD#EÌč#Čý)#ý   Ë#D®à 

 Ě")"( Ë#D"è@" #Ä J5Ä") )((*£Ä)#ý  íçLD¿ G®ě(®ċ"Ɩ 

j|i|Ļ Ë"*̸ûÌ ?*ÍČý 
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  K Ě*tċç#Ä z(LQQQQî BQQQQ0#% č#ČĜE4" Ë#D"è@" #Ä CK"®D ĉ#Å5ċ" ç" Jý
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à#Q, ®Čě¿*Ā #ě Îà#Q, č#þD zË#95ć ĝ%"*4 Ë"*ĜĜûÌ ®Čċ#DƑƐÎ    K
J¦&0 Ě)"äs®D#ĜÉ  Ɩ®î#Ä Îà#, ®Čě¿*Ā )( *ĜĜûÌ JċLs *H 

 ®ě#Ä č#Dç#QQQQ, z®QQQQî#Ä G®QQQQî C"è@" Ě*ÍQQQQïD 6QQQQ,LÌ Jý ĝD#tČH
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Note 1 The intent of the addition of ñservice concernsò to this sub -
clause is to ensure that the organization is aware of 
nonconforming product(s) and material(s) that may be identified 
at the customer location or in the field . 

Note 2 ñService concernsò should include the results of field failure 
test analysis (see Section 10.2.6) where applicable. 

8.5.5.2 Service Agreement w ith Customer  

When there is a service agreement with the customer, the 
organization shall: 

a) verify that the relevant service centres comply with applicable 
requirements; 
b) verify the effectiveness of any special purpose tools or 
measurement equipment; 
c) ensure that all service personnel are trained in applicable 
requirements. 

8.5.6 Control of Changes 

The organization shall review and control changes for production 
or service provision, to the extent necessary to ensure continuing 
conformity with requirements . The organization shall retain 
documented information describing the results of the review of 
changes, the person(s) authorizing the change, and any necessary 
actions arising from the review . 

8.5.6.1 Control o f Changes, Supplemental 

The organization shall have a 
documented process to control 
and react to changes that 
impact product realization. The 
effects of any change, 
including those changes 
caused by the organization, the 
customer, or any supplier, shall 
be assessed. 

The organization shall: 

a) define verification and validation activities  
to ensure compliance with customer requirements;  
b) validate changes before implementation; 
c) document the evidence of related risk analysis;  
d) retain records of verification and validation.  

Changes, including those made at suppliers, should require a 
production trial run for verification of changes (such as changes 
to part design, manufacturing location, or manufacturing process) 
to validate the impact of any changes on the manufacturing 
process. 

When required by the customer, the organization shall: 

e) notify the customer of any planned product realization changes 
after the most recent product approval;  
f) obtain documented approval,  
prior to implementation of the change;  
g) complete additional verification or identification requirements, 
such as production trial run and new product validation.  
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8.5.6.1.1 Temporary Change o f Process Controls  

The organization shall identify, document, and maintain a list of 
the process controls, including inspection, measuring, test, and 
error-proofing devices. that includes the primary process control 
and the approved back-up or alternate methods . The list of 
process controls shall include the primary process controls and 
the approved back-up or alternate methods, if back -up or alternate 
methods exist.  

The organization shall 
document the process 
that manages the use of 
alternate control 
methods. The 
organization shall include 
in this process, based on 
risk analysis (such as 
FMEA), severity, and the 
internal approvals to be 

obtained prior to production implementation of the alternate 
control method.  

Before shipping product that was inspected or tested using the 
alternate method, if required, the organization shall obtain 
approval from the customer(s) . The organization shall maintain 
and periodically review a list of approved alternate process control 
methods that are referenced in the control plan . 

Standardised work instructions shall be available for each 
alternate process control method . The organization shall review 
the operation of alternate process controls on a  daily basis, at a 
minimum, to verify implementation of standard work with the goal 
to return to the standard process as defined by the control plan as 
soon as possible. Example methods include but are not limited to 
the following : 

a) daily quality focused audits  
(E.G. layered process audits, as applicable); 
b) daily leadership meetings. 

Restart verification is documented for a defined period based on 
severity and confirmation that all features of the error -proofing 
device or process are effectively reinstated. 

The organization shall implement traceability of all product 
produced while any alternate process control devices or processes 
are being used (E.G. verification and retention of first piece and last 
piece from every shift).  
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G(#ĜÉ®ě#Eċ Ěç#,Ɩ  OL1&DË  D®à K#  Ë  ®ě#Åċ  #Ìĝċ#Dç    Jý  Ë#ÅĜÌ*Ì
$*4Ěèě)  Îě#Qò) )L4 JÄ G®Qî  G®Qî BĜEþÌ ðáÄ  2Ĝà*Ì z®ČQî#Ä

  {®ċLQQQQQîĎě" *tD    C#ĈD qě 6QQQQQ,LÌ Jý  ÆQQQQQ-% #ě z)#ĜÍà" Ě")"(
6,LÌ z(*£Ä)#ý  Ě*ÍïD®Ĝě¼Ì ®Čî#Ä G®îƖ  

  ®Qě#QÄ č#QDç#QQQQQQ,Q8P¦4"Ë#  č¦K®QD    ()LD )(2Ĝà*Ì    K ËOLQQQQQQ1&D
 øā% ") Ë#D®à®ě#EċƖ 8P¦4"Ë# č¦K®D D#î ®ě#Ä®î#Ä *ěç ()"LD BƢ 

Ă@"| í*ěäÉ Ě#H)#Ĝ9D #Ä ĉ#Å5ċ" ®H"Lî{ 
Ã| Î¦ĜAÄ#ć  JÄ ĝÄ#ě()(*Ā Ƒ("*Ā" Ɛ2Ĝà*Ì )#ĜÍà" Ě")"(Ɩ 

Ķ|j|Ļ  ©Jġ")" Ë#D®à K ËOL1&D zĝAĜEþÌ 

  Ë#ÅĜÌ*Ì Jý ®ě#Eċ BQ0#% č#ČĜE4" ®ě#Ä č#Dç#Q,$*4Ěèě)  JÄ G®Qî
ÎD®à K ?LQ1&D Ë#D"è@" Ċě®Q1Ì )L÷ČDz   *Ä ĝČÍÅD ©JD#ċ*Ä  ?*ÍČý

G®QQî G()K¿*Ä  JD#ċ*Ä )( Jý JÚċ¿ +#QQ," *Ä K  ?*ÍČý Ě#H 2 ¦áQQïD 
 zÎ," G®îĎěK®Ì ĝD®ċLîƖ  ©JEĜEòƑ Ă@"  ")®ĜČĜÅÄƐ 

  Ë#ÅĜÌ*Ì Jý ®ě#Eċ BQQQ0#% č#ČĜE4" ®ě#Ä č#Dç#QQQ,$*4Ěèě)  G®QQQî
 ©Jġ")" Ě"*Ä  @¦K" K ?LQ1&D JĜÎD®à  BD#Qî  ®Ĝě¼Ì  ÎD®à K ?LQ1&D  

ĝD®î#ÄƖ 

  Kèě" ()"®Qċ#QÍQQQQQQ," +#QQQQQQ," *ÄĹĵĵĶ ðáÄ zj|i|Ļ  ®Qě#QÄ č#QDç#QQQQQQ, z
  JQý ®Qě#QEċ BQQQQQQ0#Q% č#QČĜE4"®QĜě¼QÌ  ÎQD®Qà K ?LQQQQQQ1&D  ç" .É

 ©Jġ")" JÄ ÎÅ-ċ Ë"*ĜĜûÌ @¦K"ĝD C#Ýċ" zJĜ(LîƖ 

ķ|j|Ļ Ě(*þAE8 čLDç¿ K $*4 ĝ,)ç#Ä ] č#tï,*ÉķĶ[ 

  K Ě(#Q9Ä" :D#QÜ ĝQQQQQQ,)ç#QÄ qQěĊě®QQQQQQ1Ì Ě(*þAE8 #QÄ ĉ#QÅ5ċ" )( z
  Ě#H()"®ċ#ÍQQQ," (*£Ä)#ý Ě")"( Ě*ÍQQQïD Ě(*þAE8 K ("LD ĝQQQ,®ČIDz  

 ©JD#ċ*Ä )( Jý JÚċ¿ ĊÄ#5D    ?*ÍČý2 ¦áQQïD  ÎQQ," G®QQîz    ®ě#Ä Ě"*Ä
  ?LQQQQQ1&D *H(LQQQQQî C#Ýċ"Ɩ   )( Ě*ÍQQQQQïD Ě*tċç#Ä Ě"*Ä ®ě#Ä Þě#Íċ

+*Í,( î#ÄČ®Ɩ  

J£ÜLÌ |Ķ Gç"®ċ" qě $*4 ĝQ,)ç#Ä  ?LQ1&D (#9Ä" C#EÌ ç" BD#ý Ě*Ĝs
č#ïċ ƕG("( ƕ ƐĊÄ"L,Ƒ JĈÄ#, )( G®îĝ%"*4 Î,"Ɩ 

J£ÜLÌ |ķ ĝD ĎĜĜ9Ì Ě*ÍïD 6,LÌ $*4 ĝ,)ç#Ä *Ì"LÌ(LîƖ 

ĸ|j|Ļ 1¦áïDË# Ě*H#ö 

č#Dç#QQQ, Ě"*Ä  Ě#H ©G®ċç#QQQ,    č"LČ8 JÄ Ě*ÍQQQïD 6QQQ,LÌ Jý ĝÌ#95ć
ȁĚ*H#ö CPć"Ǳ  G®QQQî ĎĜĜ9Ì®ċ"z    FH"*Ā ") *ěç ()"LD ®ě#Ä č#Dç#QQQ,

®ě#EċƢ 

Ă@"|   :Ä#ČDÆ,#ČD zBD#î  {ĝÄ#ěç)" Ě"*Ä z)Lċ 
Ã|  JċLEċ Jċ"( zuċ) Ě"*Ä ®H#î Ě#H ¦Ĝć"*Ä zĚ®ČÄ  zÎ 

 ÎĀ#Ä zĚèAĀ ðïà)(z K*ěL1Ì $Lò  ƑDOIƐ z  K ĎĀ Ě)K¿ĝ-E@ z 
#óÍć" Æ-% { 

Ç|  JtċĚ)"(  JċLEċ ?*ÍČý K  Ě*H#ö ®H#î Ě#H 
 {ĝÄ#ěç)" Ë"èĜIÝÌ K 

Ë|  Jý Ďě" Ċě®1Ìč#Čý)#ý   Ě*H#ö ĝÄ#ěç)" Ě*ÝD 
 Ě")"(ĝtÍ-ě#î ®ČÍ-H )#ý Ďě" C#Ýċ" 6ě"*î ®Ü"K K G(LÄ Ɩ 

8.6 Release of Products a nd Services 

The organization shall implement planned arrangements, at 
appropriate stages, to verify that the product and service 
requirements have been met. The release of products and 
services to the customer shall not proceed until the planned 
arrangements have been satisfactorily completed, unless 
otherwise approved by a relevant authority and, as applicable, by 
the customer . 

The organization shall retain documented information on the 
release of products and services. The documented information 
shall include: 

a) evidence of conformity with the acceptance criteria; 
b) traceability to the person(s) authorizing the release . 

8.6.1 Release of Products a nd Services, Supplemental 

The organization shall ensure that the planned arrangements to 
verify that the product and service requirements have been met 
encompass the control plan and are documented as specified in 
the control plan (see Annex A). 

The organization shall ensure that the planned arrangements for 
initial release of products and services encompass product or 
service approval. 

The organization shall ensure that product or service approval is 
accomplished after changes following initial release, according to 
ISO 9001, Section 8.5.6. 

8.6.2 Layout Inspection a nd Functional Testing  

A layout inspection and a functional verification to applicable 
customer engineering material and performance standards shall 
be performed for each product as specified in the control plans . 
Results shall be available for customer review. 

Note 1 Layout inspection is the complete measurement of all 
product dimensions shown on the design record(s) . 
Note 2 The frequency of layout inspection is determined by the 
customer. 

8.6.3 Appearance I tems 

For organizations manufacturing 
parts designated by the customer 
as ñappearance itemsò the 
organization shall provide the 
following: 

a) appropriate resources, including 
lighting, for evaluation; 

b) masters for colour, grain, gloss, metallic brilliance, texture, 
distinctness of image (DOI), and haptic technology, as appropriate; 
c) maintenance and control of appearance masters and evaluation 
equipment; 
d) verification that personnel making appearance evaluations are 
competent and qualified to do so . 
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8.6.4 Verification a nd Acceptance of Conformity  
of Externally Provided Products a nd Services 

The organization shall have a process to ensure the quality of 
externally provided processes, products, and services utilizing one 
or more of the following methods : 

a) receipt and evaluation of statistical data provided by the 
supplier to the organization; 
b) receiving inspection and/or testing, such as sampling based on 
performance; 
c) second-party or third -party assessments or audits of supplier 
sites when coupled with records  
of acceptable delivered product conformance to requirements;  
d) part evaluation by a designated laboratory; 
e) another method agreed with the customer . 

8.6.5 Statutory a nd Regulatory Conformity  

Prior to release of externally 
provided products into its 
production flow, the 
organization shall confirm 
and be able to provide 
evidence that externally 
provided processes, 

products, and services conform to the latest applicable statutory, 
regulatory, and other requirements in the countries where they are 
manufactured and in the customer -identified countries of 
destination, if provided.  

8.6.6 Acceptance Criteria  

Acceptance criteria shall be defined by the organization and, 
where appropriate or required, approved by the customer. For 
attribute data sampling, the acceptance level shall be zero defects 
(see Section 9.1.1.1). 

8.7 Control of Nonconforming Outputs  

8.7.1  

The organization shall ensure that outputs that do not conform to 
their requirements are identified and controlled to prevent their 
unintended use or delivery. 

The organization shall take appropriate action based on the nature 
of the nonconformity and its effect on the conformity of products 
and services. This shall also apply to nonconforming products and 
services detected after delivery of products, during or after the 
provision of services. 

The organization shall deal with nonconforming outputs in one or 
more of the following ways : 

a) correction; 

b) segregation, containment, return or suspension of provision of 
products and services; 

c) informing the customer;  

d) obtaining authorization for acceptance under concession . 

Conformity to the requirements shall be verified when 
nonconforming outputs are corrected . 
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8.7.1.1 Customer Authorization f or Concession 

The organization shall obtain a customer 
concession or deviation permit prior to further 
processing whenever the product or 
manufacturing process is different from that 
which is currently approved. 

The organization shall obtain customer 
authorization prior to further processing for ñuse 
as isò and rework for repair (see 8.7.1.5) 
dispositions of nonconforming product.  

If sub-components are reused in the manufacturing process,  that 
sub-component reuse shall be clearly communicated to the 
customer in the concession or deviation permit.  

The organization shall maintain a record of the expiration date or 
quantity authorized under concession. The organization shall also 
ensure compliance with the original or superseding specifications 
and requirements when the authorization expires.  

Material shipped under concession shall be properly identified on 
each shipping container (this applies equally to purchased 
product).  

The organization shall approve any requests from suppliers before 
submission to the customer.  

8.7.1.2 Control Of Nonconforming Product , 
Customer-Specified Process  

The organization shall comply with applicable customer -specified 
controls for nonconforming product(s).  

8.7.1.3 Control o f Suspect Product  

The organization shall ensure that product with unidentified or 
suspect status is classified and controlled as nonconforming 
product. The organization shall ensure that all appropriate 
manufacturing personnel receive training for containment of 
suspect and nonconforming product.  

8.7.1.4 Control o f Reworked Product  

The organization shall utilize risk analysis (such as FMEA) 
methodology to assess risks in the rework process prior to a 
decision to rework the product. If required by the customer, the 
organization shall obtain approval from the customer prior to 
commencing r ework of the product.  

The organization shall have a documented process for rework 
confirmation in accordance with the control plan or other relevant 
documented information to verify compliance to original 
specifications. 

Instructions for disassembly or rework, including re -inspection and 
traceability requirements, shall be accessible to and utilized by the 
appropriate personnel. 
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The organization shall retain documented information on the 
disposition of reworked product including quantity, disposition, 
disposition date, and applicable traceability information.  

8.7.1.5 Control o f Repaired Product  

The organization shall utilize risk analysis (such as FMEA) 
methodology to assess risks in the repair process prior to a 
decision to repair the product . The organization shall obtain 
approval from the customer before commencing repair of the 
product. 

The organization shall have a documented process for repair 
confirmation in accordance with the control plan or other relevant 
documented information . 

Instructions for disassembly or repair, including re -inspection and 
traceability requirements, shall be accessible to and utilized by the 
appropriate personnel. 

The organization shall obtain a documented customer 
authorization for concession for the product to be repaired . 

The organization shall retain documented information on the 
disposition of repaired product including quantity, disposition, 
disposition date, and applicable traceability information . 

8.7.1.6 Customer Notification  

The organization shall immediately notify the customer(s) in the 
event that nonconforming product has been shipped . Initial 
communication shall be followed with detailed documentation of 
the event. 

8.7.1.7 Nonconforming Product Disposition  

The organization shall have a documented process for disposition 
of nonconforming product not subject to rework or repair. For 
product not meeting requirements, the organization shall verify that 
the product to be scrapped is rendered unusable prior to dis posal. 

The organization shall not divert nonconforming product to service 
or other use without prior customer approval.  

8.7.2  

The organization shall retain documented information that:  

a) describes the nonconformity;  
b) describes the actions taken; 
c) describes any concessions obtained; 
d) identifies the authority deciding the action in respect of the 
nonconformity . 
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9 Performance Evaluation  
9.1 Monitoring, Measurement, Analysis a nd Evaluation 
9.1.1 General 

The organization shall 
determine: 

a) what needs to be 
monitored and measured; 
b) the methods for 
monitoring, measurement, 
analysis and evaluation 
needed to ensure valid 
results; 

c) when the monitoring and measuring shall be performed;  
d) when the results from monitoring and measurement shall be 
analysed and evaluated. 

The organization shall evaluate the performance and the 
effectiveness of the quality management system . 

The organization shall retain appropriate documented information 
as evidence of the results. 

9.1.1.1 Monitoring and Measurement  
of Manufacturing Processes  

The organization shall perform process studies on all new 
manufacturing (including assembly or sequencing) processes to 
verify process capability and to provide additional input for 
process control, including those for special characteristics . 

Note For some manufacturing processes, it may not be possible 
to demonstrate product compliance through process capability . 
For those processes, alternate methods such as batch 
conformance to specification  may be used. 

The organization shall maintain manufacturing process capability 
or performance results as specified by the customer's part 
approval process requirements. The organization shall verify that 
the process flow diagram, PFMEA, and control plan are 
implemented, including adherence to the following : 

a) measurement techniques; 
b) sampling plans; 
c) acceptance criteria; 
d) records of actual measurement values and/or test  results for 
variable data; 
e) reaction plans and escalation process when acceptance criteria 
are not met . 

Significant process events, such as tool change or machine repair, 
shall be recorded and retained as documented information . 

The organization shall initiate a reaction plan indicated on the 
control plan and evaluated for impact on compliance to 
specifications for characteristics that are either not statistically 
capable or are unstable. 
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 JD#ċ*Ä qěJ9QQQ,LÌ č#Dç#QQQ, 6QQQ,LÌ ®ě#Ä ĝ%PQQQ0" C"®ć"  K JÍĀ#ě
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These reaction plans shall include containment of product and 
100 percent inspection, as appropriate. 

A corrective action plan shall be developed and implemented by 
the organization indicating specific actions, timing, and assigned 
responsibilities to ensure that the process becomes stable and 
statistically capable.  

The plans shall be reviewed with and approved by the customer, 
when required. The organization shall maintain records of effective 
dates of process changes. 

9.1.1.2 Identification of Statistical Tools  

The organization shall determine the appropriate use of statistical 
tools. The organization shall verify that appropriate statistical tools 
are included as part of the advanced product quality planning (or 
equivalent) process and included in the design risk analysis (such 
as DFMEA) (where applicable), the process risk analysis (such as 
PFMEA), and the control plan. 

9.1.1.3 Application o f Statistical Concepts  

Statistical concepts, such as variation, control (stability), process 
capability, and the consequences of over-adjustment, shall be 
understood and used by employees involved in the collection, 
analysis, and management of statistical data . 

9.1.2 Customer Satisfaction  

The organization shall monitor customersô perceptions of the 
degree to which their needs and expectations have been fulfilled. 
The organization shall determine the methods for obtaining, 
monitoring and reviewing this information . 

Note Examples of monitoring customer perceptions can include 
customer surveys, customer feedback on delivered products and 
services, meetings with customers, market -share analysis, 
compliments, warranty claims and dealer reports . 
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9.1.2.1 Customer Satisfaction , Supplemental 

Customer satisfaction with the organization shall be monitored 
through continual evaluation of internal and external performance 
indicators to ensure compliance to the product and process 
specifications and other customer requirements.  

Performance indicators shall be based on objective evidence and 
include but not be limited to the following:  

a) delivered part quality performance; 
b) customer disruptions;  
c) field returns, recalls, and warranty (where applicable); 
d) delivery schedule performance (including incidents of premium 
freight); 
e) customer notifications related to quality or delivery issues, 
including special status. 

The organization shall monitor the performance of manufacturing 
processes to demonstrate compliance with customer 
requirements for product quality and process efficiency. The 
monitoring shall include the review of customer performance data 
including online customer portals and customer scorecards, where 
provided. 

9.1.3 Analysis a nd Evaluation 

The organization shall analyse and evaluate appropriate data and 
information arising from monitoring and measurement . 

The results of analysis shall be used to evaluate : 

a) conformity of products and services;  
b) the degree of customer satisfaction;  
c) the performance and effectiveness of the quality management 
system; 
d) if planning has been implemented effectively;  
e) the effectiveness of actions taken to address risks and 
opportunities; 
f) the performance of external providers;  
g) the need for improvements to the quality management system . 

Note Methods to analyse data can include statistical techniques. 

9.1.3.1 Prioritization  

Trends in quality and operational performance shall be compared 
with progress toward objectives and lead to action to support 
prioritization of actions for improving customer satisfaction . 
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9.2 Internal Audit  

9.2.1  

The organization shall conduct internal audits at planned intervals 
to provide information on whether the quality management 
system: 

a) conforms to:  
1) the organizationôs own requirements for its quality 
management system; 
2) the requirements of this International Standard;  
b) is effectively implemented and maintained.  

9.2.2  

The organization shall: 

a) plan, establish, implement 
and maintain an audit 
programme(s) including the 
frequency, methods, 
responsibilities, planning 

requirements and reporting, which shall take into consideration the 
importance of the processes concerned, changes affecting the 
organization, and the results of previous audits; 

b) define the audit criteria and scope for each audit;  
c) select auditors and conduct audits to ensure objectivity and the 
impartiality of the audit process;  
d) ensure that the results of the audits are reported to relevant 
management; 
e) take appropriate correction and corrective actions without 
undue delay; 
f) retain documented information as evidence of the 
implementation of the audit programme and the audit results.  

Note See ISO 19011 for guidance. 

9.2.2.1 Internal Audit Programme  

The organization shall have a documented internal audit process. 
The process shall include the development and implementation of 
an internal audit programme that covers the entire quality 
management system including quality management system 
audits, manufacturing process audits, and product audits.  

The audit programme shall be prioritized based upon risk, internal 
and external performance trends, and criticality of the process(es).  

Where the organization is responsible for software development, 
the organization shall include software development capability 
assessments in their internal audit programme.  

The frequency of audits shall be reviewed and, where appropriate, 
adjusted based on occurrence of process changes, internal and 
external nonconformities, and/or customer complaints. The 
effectiveness of the audit programme shall be reviewed as a part 
of management review. 
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9.2.2.2 Quality Management System Audit  

The organization shall audit all quality management system 
processes over each a three-year audit cycle calendar period, 
according to an annual programme, using the process approach 
to verify compliance with this Automotive QMS Standard .  

Integrated with these audits, the organization shall sample 
customer specific quality management system requirements for 
effective implementation . 

The complete audit 
cycle remains three 
years in length. The 
quality management 
system audit frequency 
for individual 
processes, audited 
within the three-year 

audit cycle, shall be based upon internal and external performance 
and risk. Organizations shall maintain justification for the assigned 
audit frequency of their processes. All processes are required to 
be sampled throughout the three -year audit cycle and audited to 
all applicable requirements in the IATF 16949 standard, including 
ISO 9001 base requirements, and any customer-specific 
requirements.  

9.2.2.3 Manufacturing Process Audit  

The organization shall audit all manufacturing processes over 
each three-year calendar period to determine their effectiveness 
and efficiency using customer -specific required approaches for 
process audits.  

Where not defined by the customer, the organization shall 
determine the approach to be used. 

Within each individual audit plan, each manufacturing process 
shall be audited on all shifts where it occurs, including the 
appropriate sampling of the shift handover . 

The manufacturing process audit shall include an audit of the 
effective implementation of the process risk analysis (such as 
PFMEA), control plan, and associated documents. 

9.2.2.4 Product Audit  

The organization shall audit products using customer -specific 
required approaches at appropriate stages of production and 
delivery to verify conformity to specified requirements . Where not 
defined by the customer, the organization shall define the 
approach to be used. 
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9.3 Management Review 
9.3.1 General 

Top management shall review the organizationôs quality 
management system, at planned intervals, to ensure its continuing 
suitability, adequacy, effectiveness and alignment with the 
strategic direction of the organization.  

9.3. 1.1 Management Review, Supplemental 

Management review shall be conducted at least annually.  

The frequency of management review(s) shall be increased based 
on risk to compliance with customer requirements resulting from 
internal or external changes impacting the quality management 
system and performance-related issues. 

9.3.2 Management Review Inputs  

The management review shall be planned and carried out taking 
into consideration: 

a) the status of actions from previous management reviews;  
b) changes in external and internal issues that are relevant to the 
quality management system; 
c) information on the performance and effectiveness of the quality 
management system, including trends in: 
1) customer satisfaction and feedback from relevant interested 
parties; 
2) the extent to which quality objectives have been met;  
3) process performance and conformity of products and services;  
4) nonconformities and corrective actions; 
5) monitoring and measurement results;  
6) audit results; 
7) the performance of external providers;  
d) the adequacy of resources; 
e) the effectiveness of actions taken to address risks and 
opportunities (see 6.1); 
f) opportunities for improvement . 
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9.3.2.1 Management Review Inputs , Supplemental 

Input to management review shall include: 

a) cost of poor quality (cost of internal and external 
nonconformance); 
b) measures of process effectiveness;  
c) measures of process efficiency,  for product realization 
processes, as applicable; 
d) product conformance;  
e) assessments of manufacturing feasibility made for changes to 
existing operations and for new facilities or new product (see 
Section 7.1.3.1); 
f) customer satisfaction (see ISO 9001, Section 9.1.2); 
g) review of performance against maintenance objectives;  
h) warranty performance (where applicable); 
i) review of customer scorecards (where applicable);  
j) identification of potential field failures identified through risk 
analysis (such as FMEA); 
k) actual field failures and their impact on safety or the 
environment.; 
l) summary results of measurements at specified stages during 
the design and development of products and processes, as 
applicable.  

9.3.3 Management Review Outputs  

The outputs of the management review shall include decisions 
and actions related to: 

a) opportunities for improvement;  
b) any need for changes to the quality management system;  
c) resource needs. 

The organization shall retain documented information as evidence 
of the results of management reviews.  

9.3.3.1 Management Review Outputs , Supplemental 

Top management shall document and implement an action plan 
when customer performance targets are not met.  
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10 Improvement  
10.1 General 

The organization shall determine and select opportunities for 
improvement and implement any necessary actions to meet 
customer requirements and enhance customer satisfaction . 

These shall include: 

a) improving products and services to meet requirements as well 
as to address future needs and expectations; 
b) correcting, preventing or reducing undesired effects; 
c) improving the performance and effectiveness of the quality 
management system. 

Note Examples of improvement can include correction, corrective 
action, continual improvement, breakthrough change, innovation 
and re-organization. 

10.2 Nonconformity And Corrective Action  

10.2.1  

When a nonconformity occurs, 
including any arising from 
complaints, the organization shall : 

a) react to the nonconformity and, 
as applicable: 
1) take action to control and correct 
it; 

2) deal with the consequences; 
b) evaluate the need for action to eliminate the cause(s) of the 
nonconformity, in order that it does not recur or occur elsewhere, 
by: 
1) reviewing and analysing the nonconformity; 
2) determining the causes of the nonconformity;  
3) determining if similar nonconformities exist, or could potentially 
occur; 
c) implement any action needed; 
d) review the effectiveness of any corrective action taken;  
e) update risks and opportunities determined during planning, if 
necessary; 
f) make changes to the quality management system, if necessary . 
Corrective actions shall be appropriate to the effects of the 
nonconformities encountered. 

10.2.2  

The organization shall retain documented information  
as evidence of: 

a) the nature of the nonconformities and  
any subsequent actions taken; 
b) the results of any corrective action . 
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®Qî#Ä JÍĀ*s *÷ċƖ    Ě*ÍïD 6Q,LÌ Jý ĝD#tČH2 ¦áïD   z®î#Ä G®î
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10.2.3 Problem Solving  

The organization shall have a documented process(es) for 
problem solving, which prevent(s) recurrence, including: 

a) defined approaches for various types and scale of problems 
(E.G. new product development, current manufacturing issues, 
field failures, audit findings); 
b) containment, interim actions, and related activities necessary 
for control of nonconforming outputs (see ISO 9001, Section 8.7); 
c) root cause analysis, methodology used, analysis, and results; 
d) implementation of systemic corrective actions, including 
consideration of the impact on similar processes and products;  
e) verification of the effectiveness of implemented corrective 
actions; 
f) reviewing and, where necessary, updating the appropriate 
documented information ( E.G. PFMEA, control plan). 

Where the customer has specific prescribed processes, tools, or 
systems for problem solving, the organization shall use those 
processes, tools, or systems unless otherwise approved by the 
customer. 

10.2.4 Error-Proofing  

The organization shall have a documented process to determine 
the use of appropriate error -proofing methodologies . Details of the 
method used shall be documented in the process risk analysis 
(such as PFMEA) and test frequencies shall be documented in the 
control plan. 

The process shall include the testing of error -proofing devices for 
failure or simulated failure . Records shall be maintained. Challenge 
parts, when used, shall be identified, controlled, verified, and 
calibrated where feasible.  

Error-proofing device failures shall have a reaction plan. 

10.2.5 Warranty Management Systems  

When the organization is required to provide warranty for their 
product(s), the organization shall implement a warranty 
management process. The organization shall include in the 
process a method for warranty part analysis, including NTF (no 
trouble found). When specified by the customer, the organization 
shall implement the required warranty management process . 
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10.2.6 Customer Complaints a nd Field Failure Test Analysis  

The organization shall perform analysis on customer complaints 
and field failures, including any returned parts, and shall initiate 
problem solving and corrective action to prevent recurrence.  

Where requested by the customer, this shall include analysis of 
the interaction of embedded software of the organization's 
product within the system of the final customer's product.  

The organization shall communicate the results of testing/analysis 
to the customer and also within the organization.  

10.3 Continual Improvement  

The organization shall continually improve the suitability, adequacy 
and effectiveness of the quality  management system. 

The organization shall consider the results of analysis and 
evaluation, and the outputs from  management review, to 
determine if there are needs or opportunities that shall be 
addressed as part of continual improvement . 

10.3.1 Continual Improvement,  Supplemental 

The organization shall have a documented process for continual 
improvement. The organization shall include in this process the 
following: 

a) identification of the methodology used, objectives, 
measurement. effectiveness. and 
documented information;  
b) a manufacturing process improvement action plan with 
emphasis on the reduction of process variation and waste;  
c) risk analysis (such as FMEA). 

Note Continual improvement is implemented once manufacturing 
processes are statistically capable  
and stable or when product characteristics  
are predictable and meet customer requirements. 
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Annex A Clarification o f New Structure, Terminology and 
Concepts (Informative)  

A.1 Structure a nd Terminology  

The clause structure (i .e. clause sequence) and some of the 
terminology of this edition of this International Standard, in 
comparison with the previous edition (ISO 9001 :2008), have been 
changed to improve alignment with other management systems 
standards. 

There is no requirement in this International Standard for its 
structure and terminology to be applied to the documented 
information of an organizationôs quality management system . 

The structure of clauses is intended to provide a coherent 
presentation of requirements, rather than a model for 
documenting an organizationôs policies, objectives and processes. 
The structure and content of documented information related to a 
quality management system can often be more relevant to its 
users if it relates to both the processes operated by the 
organization and information maintained for other purposes . 

There is no requirement for the terms used by an organization to 
be replaced by the terms used in this International Standard to 
specify quality management system requirements . Organizations 
can choose to use terms which suit their operations ( E.G. using 
ñrecordsò, ñdocumentationò or ñprotocolsò rather than ñdocumented 
informationò; or ñsupplierò, ñpartnerò or ñvendorò rather than 
ñexternal providerò). 

Table A.1 shows the major differences in terminology between 
this edition of this International Standard and the previous edition . 

Table A.1 Major differences in terminology between  
ISO 9001:2008 and ISO 9001:2015 

ISO 9001:2008 ISO 9001:2015 

Products Products and services 

Exclusions 
Not used 
(See Clause A.5 for 
clarification of applicability)  

Management representative 

Not used 
(Similar responsibilities and 
authorities are assigned but no 
requirement for a single 
management representative) 

Documentation, quality 
manual, documented 
procedures, records 

Documented information  

Work environment 
Environment for the operation 
of processes 

Monitoring and measuring 
equipment 

Monitoring and measuring 
resources 

Purchased product 
Externally provided products 
and services 

Supplier External provider 
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A.2 Products and Services 

ISO 9001:2008 used the term ñproductò to include all output 
categories. This edition of this International Standard uses 
ñproducts and servicesò. The term ñproducts and servicesò 
includes all output categories (hardware, services, software and 
processed materials). 

The specific inclusion of ñservicesò is intended to highlight the 
differences between products and services in the application of 
some requirements. The characteristic of services is that at least 
part of the output is realized at the interface with the customer . 
This means, for example, that conformity to requirements cannot 
necessarily be confirmed before service delivery. 

In most cases, products and services are used together . Most 
outputs that organizations provide to customers, or are supplied 
to them by external providers, include both products and services . 
For example, a tangible or intangible product can have some 
associated service or a service can have some associated tangible 
or intangible product . 

A.3 Understanding the Needs  
and Expectations o f Interested Parties 

Subclause 4.2 specifies requirements for the organization to 
determine the interested parties that are relevant to the quality 
management system and the requirements of those interested 
parties. 

However, 4.2 does not imply extension of quality management 
system requirements beyond the scope of this International 
Standard. As stated in the scope, this International Standard is 
applicable where an organization needs to demonstrate its ability 
to consistently provide products and services that meet customer 
and applicable statutory and regulatory requirements, and aims to 
enhance customer satisfaction . 

There is no requirement in this International Standard for the 
organization to consider interested parties where it has decided 
that those parties are not relevant to its quality management 
system. It is for the organization to decide if a particular 
requirement of a relevant interested party is relevant to its quality 
management system. 

A.4 Risk-Based Thinking 

The concept of risk -based thinking has 
been implicit in previous editions of 
this International Standard, E.G. 
through requirements for planning, 
review and improvement. This 
International Standard specifies 
requirements for the organization to 
understand its context (see 4.1) and 
determine risks as a basis for planning 
(see 6.1). This represents the 

application of risk -based thinking to planning and implementing 
quality management system processes (see 4.4) and will assist in 
determining the extent of documented information . 
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One of the key purposes of a quality management system is to 
act as a preventive tool. Consequently, this International Standard 
does not have a separate clause or subclause on preventive 
action. The concept of preventive action is expressed through the 
use of risk-based thinking in formulating quality management 
system requirements. 

The risk-based thinking applied in this International Standard has 
enabled some reduction in prescriptive requirements and their 
replacement by performance-based requirements. There is greater 
flexibility than in ISO 9001:2008 in the requirements for processes, 
documented information and organizational responsibilities . 

Although 6.1 specifies that the organization shall plan actions to 
address risks, there is no requirement for formal methods for risk 
management or a documented risk management process . 
Organizations can decide whether or not to develop a more 
extensive risk management methodology than is required by this 
International Standard, E.G. through the application of other 
guidance or standards. 

Not all the processes of a quality management system represent 
the same level of risk in terms of the organization ôs ability to meet 
its objectives, and the effects of uncertainty are not the same for 
all organizations. Under the requirements of 6.1, the organization 
is responsible for its application of riskbased thinking and the 
actions it takes to address risk, including whether or not to retain 
documented information as evidence of its determination of risks . 

A.5 Applicability  

This International Standard does not refer to ñexclusionsò in 
relation to the applicability of its requirements to the 
organizationôs quality management system . However, an 
organization can review the applicability of requirements due to 
the size or complexity of the organization, the management model 
it adopts, the range of the organizationôs activities and the nature 
of the risks and opportunities it encounters . 

The requirements for applicability are addressed in 4.3, which 
defines conditions under which an organization can decide that a 
requirement cannot be applied to any of the processes within the 
scope of its quality management system . The organization can 
only decide that a requirement is not applicable if its decision will 
not result in failure to achieve conformity of products and 
services. 

A.6 Documented Information  

As part of the alignment with other management system 
standards, a common clause on ñdocumented informationò has 
been adopted without significant change or addition (see 7.5).  
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