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Calibration Systems Requirements 

1. T h i s  m i l l  t a r y  s t a n d a r d  i s  apdroved  f o r  use by a l l  Department and Agencizs o f  
the Oepartmant o f  ge fense ,  

2 .  8enef i c i  a1 comnents (recommendations, a d d i t i o n s ,  deletions) and any ger- 
t i n e n t  d a t a  d h i c h  may be of  use i n  improving t h i s  document should be addressed . 
t o ;  Commander, U. S .  Army M i s s  i l e  Comnand, ATTN: A i t3 l I -RD-SE-TD-ST,  4eds tgne  
Arsenal, AL 35d98-5270, by u s i n g  the se l f  -addressed S t a n d a r d i z a t i o n  Oocunent 
Improveroetit Proposal  (00 Form 1426) appear ing  a t  the end  of  t h i s  docunznt o r  by 
letter. 
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FOREWORD 

T h i s  m i  U t a r y  standard c o n t a i n s  requirements f a r  the establishment and ' 

maintenance o f  a calibration system used t o  c o n t r o l  tne accuracy of measuring 
and tes t  equipmefit (H&TE) and measurement standards.  

iii 
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1. SCOPE 

1.1 Scope, T n i r  MIL-STD provides requirements For the establ i shrneflt and 
maiotenance of a ca l ib ra t ion  system t o  con t ro l  the accuracy Of  rnzasur ing and 
t e s t  equipment (M&TE)  and measurement standards used t o  assure t h a t  s u p p l  ies and 
s e r v i c e s  delivered t o  t he  Government comply w i t n  prescribed t e c h n i c a l  
requirements. 

1 . 2  Applicability. T h i s  MIL-STD applies t o  a l l  c o n t r a c t s  under which t h e  
c o n t r a c t o r  uses N&TE o r  measurement standards, 

1.3 Significance. T h i s  MIL-STD and any procedure o r  document 2xecu ted  in 
imp lementa t ion  thereof s h a l l  be  i n  a d d i t i o n  to and  n o t  weaken or d e f r a c t  f r o m  
other contract  requirements. 

2. REFERENCE DOCUMENTS (Not  a p p l  i c a b f e )  

3. DEFINITIONS 

3.1 i d 1  i b r a t f o n .  Tne compar'i son o f  M&TE or measurerneri t s t d ~ l d a r ' d  of . i r~k i lo i , qn  

accuracy t o  a rneasurerneflt s t a n d a r d  o f  known accuracy i r l  order t o  d e t z c t ,  
c o r r e l a t e ,  repor t ,  or e l iminate  by adjustment any va r i a t ion  i n  the aciuracy of 
t n e  i n s t r u m e n t  b e i n g  c ~ r n ? a r ~ d ,  

h 3 . ~  C o n s e n s u s s t ~ n d a r d ,  An a r t i f a c ~  or procasn t h a t  i s  used as  3 de f a c t t ~  
standaro by ayresmnc of  t h e  contractor arid DOC when no r e c o g n t z e d  U. 5 .  national 
s ranaara  i j  avaiiable. 

3 . 3  :4easurinq arid t s s t  ~ q u i o m e n c  (M&TE) ,  A l l  devicas used t o  measdre, gag?,  
t e s t ,  i n 5 p e c t ,  or otherwi52 determine cornpliaflce w i t h  p r e s c r i b ~ d  tucnnica? 
I-equ i re~nencs .  

: ,4 Measurement standard. Those devices used to c a l i b r a t e  M&TE or other '  
ineasurement standara~ and' provide t raceabi  1 i t y .  

3 , s  Tracaabil i ry. T h e  abil t t y  t o  r e l a t e  i n d i v i d u a l  measurement r e r d l t z  

t h r o u g h  an unbroken cha in  o f  ca l  i b r a t i o n s  t o  one or more o f  t h e  f a 1  l o w i r ~ g ;  

5 t andards  ( N & S i  and the !J. 5 ,  

$ .  5 . 2  Funaarnerltal or n a t u r a  
accepted by t i le  d.S .  NBS; 

3 . 3 . 3  N a t ~ u n a i  s tandards  9 f  
( j .5 .  natiotlal s t a n d a r d s ;  

Naval 

1 phys 

other 

ical  c o n s t a n t s  w i  t n  values assigned o r  



1 3.5.4 Ratio t ype  a f  c a l i b r a t i o n s ;  

- ,- ? . 3 . 3  Comoari  son t s  consetisus i t anda rds .  

I 4 .  GENERAL REQU IREMENT 5 

4 . 1  Geqera?, The contractor shall establish and maintain a system f o r  the  
c a l  ibration o f  a1  l M&TE and measuremnc s t anda rds  used in i u i f  1 1  lment o f  
contractual requiraments. The ca l  i b r a t i a n  system s h a l l  be coordinatgd w l  t h  the  
can t r a c t o r ' s  inspec t ion  or qua i  i t y  contr~l system and shal 1 be Aeslgn@a t o *  
provide adequate dccuracy  i n  use of  M&TE am' measuranent  s t a n d a r d s .  A l l  M&TE 
and measur2men t j t a n d a r d s  a p p l  i c a b l e  to t n a  contract, whether used in the 
iontracror's g i a n t  *w at mother Source, s h a l l  b e  sub jec t  t o  such c m t r o l  2s i s  

i n e c e s s a r y  t 3  assur?  conformance o f  supp l  i es  and s e r v  Ices to  csntraccbal 
requtrments .  Tne ca l  t b r a t   an system sha? 1 provide For the p r e v e n t ~ o n  u f  
i n a c z u r x y  b y  Teddy d e t x t i o n  o f  d e f i c i e n c ~ e s  and t imely pus1 t r ve  actron for* 
the i r  csr*ectton. The contractor s h a l l  naks o o j e c t i v e  ev idence  o f  3ccur s~y  
cunfornance readily a v a i l a b l e  to the  Government representative,  

4 . 2  Q u a l i t y  asjuratic,e, provi~ions. A l l   pera at ions performed by t h e  contractor 
i n  compliance ~ l t h  t h i s  MIL-STD s h a l l  be sub jec t  to  Government v e r i f i c a t i o n  a t  
unscheduled intervals. Verification w i l l  include b u t  n o t  be  l imi t ed  t s  :he 
fol lowing:  

a , ? . ?  Surve i l l ance  aP caIibr3tion o p e r a t i o n s  for confornarlcs t o  k3e 
contractor's documantsd calibration sys tem;  

4 , 2 . 3  Review af  c a l i b r a t i o n  r e s u l t s  t o  var i fy  adequacy o f  t i le contractor's 
ca l  I b r a i i o n  procass ,  The c a n t r a c t o r ' s  i'l&TE and measurement s t anda rds  s h a i  I oe 
mad2 a v a i l a b l e  f o r  use by t h e  Government represantative, as  raquired. Yhera 
c o n d ~ t i o n s  warrant, c o n t r a c t o r  personnel Shall b e  made a v a i l a b l e  f o r  operation 
of such devices .  

Rssul ts o f  inspections or a u d i t s  conducted * i t h i n  the las t  12 months  may be used 
by t he  government i 11 determining c o n t r a c t o r ' s  c m p i  i ance  t v i  t h  t h i s  i4 lL-STJ ,  



5 . 2  Adequacy o f  tneasurement standards.  Measurement s tandards  used by the - 
contractor f o r  calibrating M&TE and other measurement standards s h a l l  be 
traceabl~ and sna? 1 have the accuracy, stabi 1 i ty, range and resolution required 
f o r  t h e  i n t e n d e d  use. Unless otherwise specified i n  the contract requirements, 
t h e  col Iective uncertainty of the measurement standards shall n o t  exceed 25 
percent of the acceptable tolerance f o r  each characteristic being calibrated. 
The contractor's calibration system description may Include provisions for 
d e v i a t i n g  f rorn t he  uncertainty requirements, provided the adequacy of the 
calibration i s  n o t  degraded. All deviations shall be documented. 

5.3 Environmental c o n t r o l s .  M&TE and measurement standards s h a l l  be c a l i b r a m l  
and utilized in a n  environment controlled t o  the extent necessary to a s s u r e  
cmtinued mea-surernents o f  required accuracy, giving due consideration to 
temperature, humidity, v i b r a t i o n ,  clean1 ines;, and o t h e r  control 1 a b t e  factors. 
When aoplicable, compensating corrections shall be appliea to calibration 
r9su1  t s  obtained i n  an environment which deyarts from acceptable condi t i ~ n ~ .  

5 . 4  inter-val s of ca l  ibration, M&TE and measurement standards shall be 
ca l  i brated a t  periodic interiai s estab? ished and maintained to assure acceptable 
accuracy and r e l i a b i l i t y ,  where rallabl1ity i s  def ined  as the p r o b a b i l i t y  t n a t  
the M&TE and rnea$urenent standard w i  1 l relnai 1.1 i n-tolerance t h r o u g r l o u t  t r le  
established int~rval . Intervals shall be shortened or may be l e n g t h e n e d ,  b y  the 
c o n t r a c t o r ,  when the r e s u l t s  of  p r e v i o u s  calibrations ind~cate t h a t  such action 
i s  appropriate to m a i n t a i n  a c c e p t a b l e  reliability. The c o n t r a c t o r  s h a l l  
establish a r eca l l  System for t h e  mandatory x % a l I  ot' M&TE and measuremetlt 
~ t a n d a r d ~  to assure ttrnely rechlibrati~n~, t h e p e b y  precluding use ~i a n  
instrument beyond its e a l  ibration due d a t a .  Tne recall s y s t m  :nay include 
prov 1 s i o n s  f o r  the temporary e x t e n s i o n  of the c a l  i bra-cion due datc for l i rn i  t$(l 
p e r i o d s  o f  t i m e  under c e r t a i n  s p e c i f i c  conditions ~ u c h  as the completran of  a 
test i n  progress, 

5.5 Cdl i oration procedures. Procedures $ha1  1 De a v a i  l a b l e  and u t ~  1 i zed for the 
c a l  i b;;-;ftlon or' a i  1 M&TE and rnearurernent standards. As a .ni nimurn ,  cal i b r a t - r o n  
procedures shall spec i f y  the measurernwt standards and equipment to be l~sed 
(manufacturer and madel or generic description), the required parameter ,  range, 
and accuracy of the measurement standard and the acceptable tolerance o f  eacn 
insrrument cnaracter~st~c b e i n g  c a l l  b r a t e d .  Cal ibrat-ron procedures slid1 1 
provide 1 9 S t r u c t i 0 f l s  to enable calibration personnel to adequately calibrat2 
eacn inst r imenr ,  characteristic or measurement pararnetzr o f  concern. The 
?rOCedureS used may be those a v a i l a b l e  from 300 or other U.S.  Governrnenc 
agenc ies ,  a v a i l a b l e  in manufacturer's manuals, Or p u b l i s h e d  s ~ a n d a r - d  practices, 
and neea not be r e w r i t t e n  by the contractor, grovided they meet t h e  c o n t e n t  
reauirements of  t h r s  HfL-STD. 



5 .i 'Jut-sf -tg!ernrice c s r ~ d i  t i ons .  I f  any M&TE or measur'e~nent s t anda r -d  i i fgund 
10 be slgntfic3nc!y out-of-tolerant: d u r i n g  t h e  zalibration proC:Ss, t h e  
corltraccor ' s  cat f b r 3 t i o n  systern s h a l l  provide fo r  the n o t i f  i c a t l u n  t 3  the 
resoectlve d$er and des igna ted  contractor qdality elenent o f  t h e  3 u t - o f -  
toier-ance condi t i o n  l w i  t h  a s s o c i a t s l  m e a s u r e m n t  d a t a  so t h a t  appropri a t e  a c t i ~ n  
can De taken.  

5 . 7  Adequacy of  the c a l i b r a t i o n  s y s t e m .  The contrac tor  sha l  I establish and 
na i  n t a  i n  docu rnenxd  procerstures t o  evalua ts  the adequacy o f  tile c a ?  i brat ion 
systern dnd t o  ensu re  cornplidnce w i t h  a11  r e q u i r w w t s  o f  t h i s  MIL-STD.  

5.8 C . i 1  i b.rption ssurczs. WTE and wasurement s tandards  s h a l l  be  c a l  i b r a t ~ d  by 
t he  L'onLractsr 31,' d m  t h e r  cal  i b r a t i o n  i a c i  1 i t y  llti l i r i n g  measur-etnznt s t a n d a r d s  
~ O S S  ~ 3 1  ibration is traceabla.  A l l  rneasurer?enc stsnoards dsed i n  t h e  
c s i i ~ r a t l ~ n  System shall  be suoporced oy i z r t i f i c a t a s ,  r e g u r t s ,  or aacs  j h e e t j  
ic:?stlng t a  the  x s ; : * i o t r o n  L I ~  iderltriir,ntion o f  tne 1 tsm;  tha (:a1 ; b r ~ c i o n  
source;  j a t 2  o f  cat1 b r a t  i o n ;  c a l  i bratinn a s s i g n e d  v a l u e ;  5 tactq?qt ~i 
unce r t a in ty  i n d  m v i  ronrnencal 4r ~ t h e r  c o n d i t i o n s  under d~ i c h  tne ca l  i brati on 
r4?sul t s  I:dere ob ta ined ,  I n  those cases ,here  sdcn d a t a  a r a  n o t  requipad t a  lJ52 
r l l e  mascirelnenc s t m d a r 3 ,  a sui cable annoca taa  c i l  i h r s c i o n  l  abel on the i tern 
s h a l l  be j u f f i c i en t ,  C e r t i f i c a t a s  o r  regorts from a the r  t han  the g . 5 .  Yational 
Burzau  o f  Standards (1183) or 000 I s b o r a t g r y  s h a l l  a t t e s t  t o  the f a c t  t n a c  tne 
measurercent standards used i n  ootainlng the r e s u l t s  a r e  traceable.  The 
~:ontrictor s h a l l  be respons i o l e  for l r s ~ l r i n g  t,I.raE tne :aurzes p r ~ v i d :  ng 
11.11 13r3tlqn ;erv?cts, s ther  than P18S or 000 1 iDor.lcljr-y, drs capno12 ;f 
~ e r i l r m l n g  t n e  required service t3  the ;at?~fac:iGn {jf t h j  s Y l ? - 5 7 3 .  

5.10 C r 3 i i b r a t i o n  status. V & T t  dnd m w s u r e ~ n e n t  standards s h a l l  be labetsd t o  
i n d i c a t e  ca l  i b r d t i o r l  .statas. .  The label sna l  l i d e n t i f y ,  as a minimum,. specific 
d a t e  c a l i b r a t e d  ( d a y ,  mottth, arld p d r ,  Julian d a E  or aquivalent) and tne 
r oec i f  i c  cal  ibracion aue ciare. items no t  c a l i b r a r e d  to tirair f u l l  c a p a b i  1 iry or* 
i in i c h  )lave ~ t h e r  i i r n i  t a t i o n s  sf ,Jse, shai 1 b e  lab.+led or' ~ o t h e r w i j e  ide!1 t ? f  i e ~  3s 
',a the l imita t ions .  'rihen i t  i s  impractical to d o p l y  a calibr..ttion 1,ibei 
direc:iy :o i tern 1 ,  gage  h l o c n )  ;he calibrlation label may )a r f f i x e d  :o 
?fie :flstrument corit3inar or scjfle acher  j u  i c a b l . 1  naasures ;nay 3e :.ised f o  r * ~ f l a ~ Z  
cdl'bratian s t a t u s .  Tamper - r4es i s tan t  s z a l s  s n d l l  3 6  ,iffixed So a D e r a t o r  
c c e s s i  blo controls or a d j u s  trnent; on ?4&TE and ;neasuretflerrt s tdr ldardj  :gh i c i l ,  i f  
moved, ~ ~ i l i  a f f e c t  t h e  calibration. The c o n t r a c r o r ' s  calibration syttarn shall 
provide instructions for use of i ~ ~ h  s e a l s  dnd d i s ~ ~ s i  tjon OR i t m s  ?/nose i a a l s  
,ire b r o k e n .  

4 



5 . 1  Cor i t ro l  s f  . s u b c m t r a c t o r  cal i brat ion. The c o n t r a c t o r  i s  respansi  b l e  far 
a s s u r i n g  tnac  t n e  subcontractor'j calibration system c o n f o r m s  t o  t h i s  MIL-ST3 co 
the degree necessary t 3  assure c o m p l i a n c e  w i th  contractual requi rements.  
Results of Government i n s p e c t i o n s  o r  a u d i t s  conducted within t h e  l a s t  12 rnontqs 
may be  usad i 1-1 detarmin i ng  subcon t rac to r  compl i ance, 

5.12 Storage  and h a n d 1  i nq. M&TE and measurement s tandards  s h a l l  be h a n d l e d ,  
stored, and t r a n s p o r t e d  i n  a manner which s h a l l  no t  adversely a f f e c t  the 
c a l i b r a t i o n  or condition of the equipment. 

5.13 Ameridnwts and r w i s i o n s .  Whenevev t h i s  MIL-ST0 i s  anended Q r  r e v i s e d  
subsequent to a contractually e f f e c t i v e  d a t e ,  t h e  c o n t r a c t o r  may f o l l o w ,  or 
authorize h i 5  subcontract~r to f o l l o ~ ,  the amended or r e v i s e d  MI],-ST0 p r o v i d e d  
no i n c r e d ; ~  i n  p r i c e  o r  f e e  i s  involved. The contractor sh a l l  n o t  be required 
t o  f a l l o w  tne amended 3r rev ised  s t a n d a r d  excep t  a; a change i n  t h e  con t rac t ,  
I f  t he  c o n t r a c t o r  elects t o  follow the amended or revised M I L - S T O ,  t h e n  t ? e  
c o n t r a c t o r  sna: i  n o t i f y  the c o n t r a c t i n g  officer of  this e l e c t i o n  i n  w r q i t l n g .  

6 .  NOTES 

6.1  S u a j e c t  twin ( k e y  w r d l  l i s t incl ,  

Calibration 

6.2 Changes f r o v  przvious issue. A s t e r i s k s  or vertical 1 ines arr! n o t  used i l  
t h i s  r e v i s i m  t 3  iaen~ify cr ianges w i t n  respect co the p r e v i o u s  i s s i l e  *due € 3  rAe 
extens i venes 5 o f  t i le  cnanges , 

Custodians: 
Army - MT 
&ivy - C1S 
Air Force - a5 

Review Activity: 
Army - Ak, A V  
Navy - AS, EC,  St! 
D t A  - OH 

P r e p a r i n ~  A c t i v i t y :  
Ariny - MI 

P r o j e c t  NC . QC:C-0084 

dser A c t i v i t y :  
Arm) - ME 
ULF, - S S  
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