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Calibration Systems Requiraments

1. Tnis military standard is approved for use by al) Department and Agencies of
the Department of Defense,

2. Bepeficial comments (recommendations, additions, deletions) and any ner-
tinent data which may be of use in improving this document should be addressed
to: Commander, U.S. Army Missile Command, ATTN: AMSMI-RD-SE-TD-ST, Redstone
Arsenal, AL 35393+ 527Q, by using the saIf addressed Standardization Document
Improvament Proposal (DD Form 1426) appearing it the end of this documznt ar by

latter,
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FOREWORD

This military standard contains requirements for the establishment and
maintenance of a calibration system used to control the accuracy of measuring
and test equipment (M&TE) and measurement standards,
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1. SCOPE

1.1 Scope. Tnis MIL-STD provides requirements for the establishment ang
maintenance of a calibration system to control the accuracy of measuring and
test equipment (M&TE) and measurement standards used to assure that suppliies and
sarvices deliverad to the Government comply witn prascribed technical
requirements.

1.2 Applicability. Tnis MIL-STD applias to all contracts under which the
contractor uses M&TE or measurement standards.

1.3 Significance. This MIL-STD and any procedure or document executad in
implementation thersof shall be in addition to and not weaken or detract from
other contract requiraments.

2. REFERENCE DOCUMENTS (Not applicable)
3. DEFINITIONS

3.1 <Ccalibration, Tne comparison of M&TE or measurement standard of unknown
accuracy to a measuremant standard of known accuracy in order to detact,
corralata, report, or eliminate by adjustment any variation in the accuracy of
tne instrument being comparad.

2.2 Consansus standard, An artifact or process that fs used as a de facts “
standarq by aygresmant of tne ¢antractor and DUD when no recognized U.5S. national
standara 13 available.

3.3 Measuring and tast aquipment (M&TE). All devices used Lo measdrs, gags,
test, fnspect, or otherwisa determine compliance with prescribed tachnical
ragquirements.

.4 Measuyrement standard. Those devices used to calibrate M&TE or other
easurement standards and provide tracsability.

'

= ia)

2,5 Tracaapility, Tne ability to relats individual measurement rasults

-

through an unbroken chain of calibratians to one or mora of the following:

3.5.1 U.S. national standards maintained by the U.S., National Bureau of
d

Séaédar é ENBS) and the U.S5. Naval Observatory;

3.5.2 Fundamental or natural pnysical constants with values assigned or
accroted by the U.S. NBS,

31.5.3 NMNatignal standards af gther countriss which ara ¢orralatad w«ith
J.5. national standgards; '
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3.5.4 Ratio type of calibrations;

3.5.5 Comparison to consansus standards,

4. GENERAL REQUIREMENTS

4.1 General., The contractor shall establish and maintain 4 systam for the
calivration of all M&TE and measurament standards used in fulfillment of
contractual reguiraments. The calibration system shall be coordinatad with the
contractor's inspection or gquality control systam and shall be designed to
provide adequate accuracy in use of MATE and measurement standards. Al] M&TE
and measurament standards applicable %0 the contract, whether used in the
contractor's plant or at another source, shall be subject to such control as is
naecessary to assurs conformance of supplies and services to cantractual
requiraments, The calibration system shall provfde for the prevention of
inaccuracy by ready detaction of deficiencies and timely positive action for
thefr corrag¢tion. The contractor shall make nbjective avidence of aucurac/
coanformance readily available to the Government raprasantative,

4.2 Quality assurance pravisions, All operations performed by the contractor
in compliance with this MIL-STD shall be subject to Government verification at
unschedyled intarvals, Verification will include but not be limited %3 the
following:
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4,2,.2 Survaillance of calibration operations for confarmance to the

¢ mor i

contractor's documentad calibration system;

4.2.3 Review af calibration results to verify adequacy of the contractor's
calibration procass. Tne contractor's M&TE and measurament standards snall oe
mada available for use by the Governmant reprasantative, as raquired. Whera
conditions warrant, contractor personnel shall be made available for ogperation
of such devices.

Rasults of inspections or audits conducted within the last 12 months may be used
by the government in detarmining coatractor's compiiance with this MIL-STJ,

S. DETAILED REQUIREMENTS

5.1 Calibrarion system description. The contractor snall provide and maintain
a writtan description of the czalibration systam covering M&TE and measurement
standards to satisfy each regquirement af this MIL-STU. Requests for deviation
from the detailed requirements of this MIL-3TD, with supporting justificatian,
shall ba submittad to the Government representative Ffor approval.
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5.2 Adequacy of measurement standards. Measuyrement standards used by the
contractor for calibrating M&TE and other measurement standards shall be
traceable and shali have the accuracy, stability, range and resglution required
for the intended use., Unless otherwise specified in the contract requirements,
the collective uncertainty of the measurement standards shall not exceed 25
percent of the acceptable tolerance for each characteristic being calibrated.
The contractor's calibration system description may include provisions for
deviating from the uncertainty requirements, provided the adequacy of the
calibration is not degraded. All deviations shall be documented,

5.3 Environmental controls. M&TE and measurement standards shall be calibrated
and utilized 1n an environment controlled to the extent necessary to assure
continued measurements of required accuracy, giving due consideration to
temparature, humidity, vibration, cleanliness, and other controllable factors.
When applicable, compensating corvections shall be applied to calibration
rasylts obtained in an environment wnich departs from acceptabls conditions.

5.4 [Intervals of calibration, M&TE and measurement standards shall be
caliprated at periodic intervals established and maintained to assure acceptaole
accuracy and reliability, where reliability is defined as the probability that
the M&TE and measurement standard will ramain in-tolerance tarougnout the
established interval, Intarvals shall be shortened or may be langthened, by the
contractar, when the results of previous calibrations indicate that such action
is appropridte to maintain accentable reliability. The contractor shall
astablisn a recall system for the mandatory recall of M&TE and measurament
standards to assure timely recalibrations, thereby precluding use of an
instrument beyond its calibration due date. Tne recall system may include
provisions for the temporary extension of the calibration due dats for limited
nerigds of time under certain specific conditions such as the complation of a

test in progress.

5.5 Calipration procedures. Procadures shall De available and utilized for the
calibration of ail M&TE and measurement standards. As a minimum, calibration
procedures shall specify the measurement standards and eguipment to be uysad
(manufacturer and model or generic description), the requirad parameter, range,
and accuracy of the measurement standard and the acceptable tolerance of each
instrument characteristic being calibrated. Calibration procedures shall
provide ingtructions to enable calibration personnel to adequately calibrats
each instrument charactaristic or measurament parameter of concaern. The
orocedures used may be those available from DOD or other U.S. Government
agencies, available in manufacturer's manuals, or published standard practices,
and need not be rewritten by the cgntractor, provided they meet the content

raguiramants of this MIL-STD.

(v



e

CHEMTROMICSES CTAR FPURCH E1l32TSET1Ia2R F.

MIL-STD-45662A

5.5 Jut-of-tolerangs conditions. If any M&TE or measurament standard is found
to be significantly out-of-tolerancs during the cilibratien pracess, the
cantraciar's calibration system shall provide for the notification to the
respective user and designated contractor quality element of the out-of-
tolerance condition with associated measurement data so that appropriate action
can pe taken.

5.7 Adequacy of the calibration system. The contractor shall establish and
maintain documentad proceduras to evaluata the adequacy of the calibration
system and to ensure compliance with all reaquiramenzs of this MIL-3TD.

5.8 Calibration sourcas. M&TE and measurement standards shall be calibrated by
the contractor Jr another calibration facility utilizing measuramant standards
wnose calibration is tracszable. All measurement standards usad in the
calibration system spall be supported oy cartificatas, raports, or data shests
Attasting to the zescription or identification of tnhe item; the zalibration
squrce; date of calibration; calibration assigned valug; statamant of
uncartainty and anvironmental gr other conditions under which the calibration
rasults were obtained. In those cases where such data are not reaquirad fo usa
the measurament standard, 4 suitable annotatad calibration label on the item
shall be sufficiant, Certificatas or reports from other than the J,5, Mational
Quraau of Standards (N8S) or 000 laboratory shall attast to the fact that tna
measurament standards used in obtaining the rasults are tracseabie. The
contractor shall be responsible for assuring that the sQurces providing
calibration servigas, other than NBS or DOD lavoratory, ars capable of
performing the required sarvice to the sat MIL-STD

- » A dmbm
ACLION QT tnis MiL=514.

5.9 Racords. The requiraments orf this MIL-STD shall be supportad by records
Jocumanting that sstablished scnedules and grocadures arz followad fo maintain
the iccuracy of all MATE and measursment standards. The racords shnall include
an indivigual record of calibration or other mgans af control far 2ach item of
Y4TE and measurament standard, groviding a description ar identification of the
item, calibration interval, date calibratad, identification af the calibration
source, calibration grocedursz ysed, calibration rasults and calibration actions
taken. [n addition, tne iadividual record aof any item whase accuracy must be
rapartad via a calibration certificata or report, shall state the certificate or
report aumber, '

5,10 Calibration status. M&TE and measursnent 3standards shall be labelad 1o
indicata calibration status. The label shall identify, as a minimum, specifig
data calitratad (day, month, and year, Julian datz or squivalent) and tne
spacific calibration que data. [tems not calibrated to their full capability or
snich nave other limitacions of use, shail be labsled v otherwise identifieq as
ro0 the limitations. When it is impractical to apply a calibration Tapel
directly to an item (i.2., gage dlock) the calibration label may e iffixed 0
the instrument container or scne ocher suitabla measures may 9= used 2o reflact
calibration status. Tamper-resistant seals snall oe affixed to aperator
accassible controls or adjustmants on MA&TE and measurement standards which, if
movad, will affect tne calibration. The contracror's calibration systam sinall
provide instructions for use of such seals and aisposition an itams whose seals

ara prokean,
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5.11 Control of subcontractor calibration. The contractor is responsible for
assuring tnat the subcontractor's calibration system conforms to this MIL-STD o
the degrae necessary 0 assure compliance with contractual regquirements,

Results of Government inspections or audits conducted within the last 12 months
may be usad in detarmining subgontractor compliance,

5.12 3torage and handling. MATE and measyrement standards shall be handled,
stored, and transported in a manner wnich shall not adversely affect the
calibration or condition of the aquipment,

$.13 Amendmeants and ravisions, Whenever this MIL-3TD is amended or ravised
subsequent to a contractually effective date, the contractor may follow, or
authorize nis subcontractor to follow, the amended or revised MIL-STO provided
no increase in price or fae is involved. The contractor shall not be reguired
to follow tne amended or ravised standard except as a change in the contract,
[f the contractor alects to follow the amended or revised MIL-STO, then twe
contractor shall notify the contracting officer of this election in writing.

6. NOTES

6.1 Subject term (key word) listina,

Calibration

6.2 Changes from pravious issue., Astarisks or vertical lines ara not used in
this ravision to identify changes witn respect to the previous issue due to tne
axtansiveness of the changes.

Preparing Activity:

Cuscodians:
Army - Ml

Army - M]
Navy « 0%
Air Forge - 05 Project Ne. QCIC-0084
Review Activity:
Army = AR, AV
Navy - AS, EC, SEH
DLA - OH

Jser Activity:
Army - ME
OLA - SS
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INSTRUCTIONS: In a continuing effors to make our standardization documents bectar, the D1} provides this form for use in
mOmitting comments and suggwiions for improvernents. All ussrn of military standardization dowsiwents are invited to provide
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too rigid, restrictive, loosn, ambiguous, or was incompatible, and give proposed wurving changes which would aileviate the
probleus. Entar in bock 8 any remarks nol reiated to 1 spacific paragraph of the document. If biazk 7 is llled out, an
acknowledgenment will by mailed to you within 30 days to Jet you know that your ¢comments were received and are being
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