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C a l i  bration Systems Requirements 

1 T n i s  m i  1 i tary s t a n d a r d  i s  apd roved  for use by a1 1 Department and Agencies o f  
the Oepartman t o f  Defense.  

2 ,  Seneficial cmnents  (recommendations, a d d i t i o n s ,  deletions) and any per- 
t i n e n t  d a t a  dhich may be of use i n  improving t h i s  document should be addressed . 
t o ;  Commander, U.S. Army Missile Cornand, ATTN: AKSMI-RD-SE-TD-ST, Redstone 
Arsenal , AL 35d94-5270, by u s i n g  the self -addressed S t a n d a r d i z a t i o n  Oocunent 
Imaroveroent Proposal (00 Form 1426) appear ing a t  the end of  t h i s  d o c u n h t  o r  by 
l e t t e r .  
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FOREWORD 

T h i s  military s tandard  c o n t a i n s  requirements for t he  establishment and 
maintenance o f  a calibration system used t o  control the accuracy o f  measuring 
and t e s t  equipment (N&TE) and measurement standards, 
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1 Scope-, T ~ i i r ;  MIL-ST0 p r o v i d e s  requirements For the es tab l  
iotenance o f  a C a l i b r a t i o n  system t o  control the accuracy of 
s t  equipment (M&TE)  and measurement standards used t o  assure 

services d e l i v e r e d  to the Government comply w i t n  prescribed te 
r e q u i  renents. 

i shrnen t an3 
measuring and 
t h a t  r u p p l  i e s  and 

c h n i c a l  

1 . 2  Applicabilitx. T h i s  MIL-STD applies t o  a l l  contracts under which the 
c o n t r a c t o r  uses M&TE o r  measurement standards,  

1.3  S i gn,,if-icance. T h i s  MIL-STD drld any procedure or document execu ted  i n  
implemsntation thereof shall be in addition to and n o t  weaken or d e t r a c t  from 
other contract requirements. 

3. DEFINITIONS 

3.1 Gal i b r a  t ign.  Tr~e compar'i son o f  :II&TE or imeasurerneri t shandar-d o i  ?irlknom 
accuracy  t o  a mt tasurement  s tandard  o f  icr1ar.m accuracy i n  order to d e t x t ,  
c o r r e i a t e ,  report, o r  e l i m i n a t e  by adjustment any variation i n  t h e  3czuracy o f  
t t i e  instrument b e i n g  corngared. 

3 .2  i d n ~ e n s ~ s .  s t a n d a r d .  A n  a r t i f a c t  or process that i s  used (3s 3 de f a c t 3  
s t a n d a r d  oy ayresnent o f  tne contractor and DO0 wen no r e c o g n i z e d  u . 5 ,  national 

a . 4  Measurement standard,.  Those devices  used to calibrate M&TE or o t h e r  
rneasurelnerl t standards dnd p r o v i d e  traceabi 1 i t y .  

3 . 5 . 1  U.:'. n a t i o n a l  s t a n d a r d s  m a i n t a i n e d  by tile 1I.S. N a t i o n a l  Bureau o f  
Observator 'y;  j t a n d a r d s  (NEiS; a n d  t he  g. 5 ,  

3 . 5 . 2  Furiuarnental Or natut-3 
accepted by the  d . 2 ,  NES; 

3 . .  N a t l o n a ?  j t a n d a r - d ~  ~f 
(1.5. n a t i o t ~ a l  5 t a n d a r d s ;  

Nava l  

1 phys 

o t h e r  



3 . 5 . 5  Comodri son t a  conser1s:ls i t a n d a r d s .  

4 .  GENERAL REQUIflUMENTS 

4.1 Genera?, The contractor s h a l l  establish and maintain a system for the 
calibration o f  all M&TE and rneasuremtt standards used i n  fulfillmerit s f  
contractual requirements. The calibration system shall be coordinated ~ 7 t h  the 
can t r ?c to r ' $  insp9ction ar q u a l i t y  c o n t r o l  system and shall be deslgned t o *  
provide adequate dccuracy i n  use of !Y&TE and measurement standards. A l l  M&TE 
and measur?ment jtandards applicable t o  tne c o n t r a c t ,  [ d h e t h e r  used I n  the 
C3ntractor15 q l a n t  3r 3 t  inotfler source,  s h a l l  b e  subject t a  such c o n t r o l  3 s  is 
n e c e s s a r y  t 3  assur?  ~onforrnanc~ of ;upplies and services t o  csntraccbal 
requl rmen t s .  Tne cal t b r l t i  an system shall provide for the prevention o f  
inaccuracy by ready d e t x t i o n  of deficienctes and t imely  p o s i t  r ve  action ?or 
their csrrecclon. The contractor shall rnak+ oojective evidence o f  a c c u r s C i  
confornanca r e a d i l y  available to the Government reoresentative, 

4 . 2  Qua1 i ty assurance pr~visions. A 1  1 o p e r a t i o n s  performed by the c o n t r a c t o r  
i n  tornpl iance v r i  th t h i s  !MIL-ST0 s h a l l  be sub j ec t  'to Government v e r i f i c a t i o n  a t  
u n s c h e d u l e d  intervals. Verification w i l l  include b u t  not be l i m i t e d  f s  the 
f o l  lnwi ng: 

4 , 7 . , 2  Survei 1 1  arict? o f  ial i 3 r 3 t  ion o o e r a t  ions f o r  con fornar lce  t o  the 
contractor's docurnantsd calibration system; 

4 . 2 , 3  Review a f  c a l i b r a t i o n  r e s u l t s  t a  var i fy  adequacy o f  t r le  contractor's 
c ~ l  I brat~on procas;. T h e  caritrac tor's Q I & E  and measurement standards s h a l l  oe 
made a v a i l a b l e  f o r  use by t h e  Governnznt represantative, as r q u i r e d ,  Vherz 
condt t i a n s  warrant, con tractor personnel s h a l l  be made available for operation 
of such d e v i c e s .  

92su i  t s  O F  inspections or audits conducted d i t h i n  the l a s t  12 months may be used 
b y  the government i n  detcrmir~ing con t rac to r ' s  ctlfnpi ianca b v i  t h  t h i s  i41L-ST;. 



5.2 Adequacy at' tneasurement standards. - - Measurement s t a n d a r d s  ]used by the 
contractur f u r  c a i i b r a t ~ n g  M&TE and o t h e r  measurement standards shall be 
traceab:~ and shall have the accuracy, stability, range and r e so lu t ion  required 
far the intended use, Unless otherwise specified in t h e  c o n t r a c t  requirements, 
t h e  collective uncertainty of the measurement standards shall not exceed 25 
percent of the acceptable tolerance for each characteristic being calibrated. 
The contractor's ca7 i bration system description may i n c l u d e  provisions for 
deviating f r o m  the uncertainty requirements, provided t h e  adequacy o f  t he  
calibration is not degraded. All deviations shall be documented, 

5.3 Environmental controls. M&TE and measurement standards s h a l l  be ca1ioratzd 
and u t i l i z e d  in an environment controlled to the e x t e n t  necessary to assure 
cmtinued measurements of  required accuracy, giving due consideration to 
temperature, humidity, vibration, cleanlines;, and other controi1abfe fac tors .  
When applicable, compensating corrections shall be appliea t o  calibration 
r5sults o b t a i n e d  i n  an environment ;mich de7arts f r o m  a c c e p t a b l e  cor7ditions. 

5 . 4  Incervais of calibration. M&TE and ~neasureflent standards shall be 
calibrated a t  periodic i n t e r v ' a l s  established and m a i n t a i n e d  to assure accegtable 
accuracy and r e l i a b i l i t y ,  where r e l l a b ~ l i t y  i s  d e f i n e d  as the probability t n a t  
the  M&TE altd ineasurernent standard wil l rernai r l  i n-ts'lerance througirout tr le 
established i n t e r v a l .  Intervals shall be shortened or may be l e n g t h e n e d ,  by thi 
contractor, when the results of  previous calibrations indrcats that such action 
i s  appropriate to m a i n t a i n  acceptable r e l i a b i l i t y .  The contractor shall 
e s t a b l i s h  a recall system for t h e  mandatory petal l o f  M&TE and measuraae~l: 
s r a n d d r d r  t o  a s s u r e  t tmely r e r a l i b r a t i ~ n ~ ,  t h e p e b y  precluding use o f  an 
instrument beyond i t s  c a l  i bration due d a t a ,  f r le r e c a l f  s y s t w  may i n c l u d e  
g r o v i  s i o n s  f o r  the  temporary ~ t x t e r l s i o n  o f  the cal i bration due d a t ?  for 1 i rni  tw  
geriods o f  t i m e  under certain specific conditions such as the c u r n p l e t ~ o n  o f  a 
t e s t  i n  p r o g r e s s .  

5.5  Calibration procedures.  Procedures $nail be available a n d  utilized for t h e  
c a t  i b E t i o n  or' a i  1 M&TE and raeasurelnent s tandards .  As a :ni nimurn, cal I b r a t 7 u n  
procedures shall spec i fy  the measurement stdndards and equipment to 5e ~ ~ s e d  
(manuf actur4er and model or generic description), the required parameter, range, 
and accuracy of the measurement s t a n d a r d  and the acceptable  taleranc? ~f each  
insirllmerit cnaractar?stlc b e i n g  cniibrated. Calibrat?on aroceduras shall 
p r o v i d e  instruct i on5  to enable c a l l  bration personnel to a d e q u a t e l y  c a l  i brat? 
eacn instrtmenr, characteristic o r  measurement parameter o f  concern. The 
grocedures used may be thoss a v a l  iable from 900 or o t h e r  U.S. Gavernmenr; 
agencies, a v d i  l a a l e  i n  manufacturer-'s manual 5 ,  Or pub1 i shed s randa td  practices, 
and neea n o t  us r e w r i t t e n  by the contractor, provided they meet the c o n t e n t  
wqulrements of  t h l 5  MIL-STD. 





5 1 Control  ~f . subc~ntractor  cal  i b r a t  ion. The contractor i s raspansi b l t .  for 
assuring t n a t  t h e  subcontractar'~ calibration system conforms t o  t h i s  M I L - S T 9  La 
the degrtie necessary t3 assure compl i ance w i th  contractual requirements. 
Results of Government i n s p e c t i o n s  or a u d i t s  conducted w i t h i n  the  l a s t  12 rnont+s 
nay be used ill detzrrnin i n g  subcontractor compl iance. 

5.12 S t o r a g e  and hand1 inq. M&TE and measurement standards s h a l l  be h a n d l e d ,  
s t o r e d ,  -an4 transported i n  a manner which s h a l l  not adversely a f f e c t  the 
calibration or c o n d i t i o n  of t he  equipment. 

5.13 Ameridmnts and ravisions. Whenevev- t h i s  MIL-ST0 is amended or revised 
subsequent to a c o n t r a c t u a l l y  effective date, the c o n t r a c t o r  may f o l l o w ,  o r  
authorize h i  5 subcontractor to f o l  l u w ,  the amer~ded o r  r e v i s e d  MIL-ST0 provided 
no i n c r e a s e  i n  p r i c e  o r  fee is  i n v o l v e d ,  The contractor s h a l l  n o t  be required 
t o  f o l l o w  rne amended or revised s t a n d a r d  e x c e p t  a; a change i n  t h e  c o n t r a c t .  
I f  the contractor e l e c t s  t a  f o l l o w  t h e  amended or revised M I L - S T O ,  then t ?e  
c o n t r a c t o r  s h a : :  n o t i f y  t he  cmtraccing officer of this elsctian i n  w r v i t i n g .  . 

6. NOTES 

6.1 S u o j e c t  terir, ( k e y  w r d )  I i s t i n u ,  

Ca1  i brat ion 

6 . 2  Chaflge5 , f rm prtvious issue. A s t e r i s k s  or ver t i ca l  1 ir les  ard n o t  U S &  i l  
t h f  s r e v i s i o t i  t 3  i d e n t i f y  c n a n q i c  wi t .n  respece t o  the  previous i s s c l e  w e  t3  m e  
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