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MIL-STD-45662A

DEPARTMENT QF OEFENSE
Washington, DC 20360

Calibration Systems Requirements

1. Tnis military standard is approved for use by all Department and Agencies of
the Departmant of Defense.

2, Beneficial comments (recommendations, additions, delations) and any per-
tinent data wnich may be of use in improving this document should be addressed
ta: Commander, U.S. Army Missile Command, ATTN: AMSMI-RD-SE-TD-ST, Redstone
Arsenal, AL 35896 5270, by using the self addressed Standardvzat1on Document
Imorovement Proposal (DO Farm 1426) appearing at the end of this documant or by
letter,
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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 measurament standards,
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1. SCOPE

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

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

1.3 Significance. This MIL-3TD and any procedure or document axecutad in
implementation theresof shall be in addition to and not weaken or detract from
other contract requirements.

2. REFERENCE DOCUMENTS (Not applicable)
3. DEFINITIONS

3.1 <Calibration, Tne comparison of MLTE or measurement standard of unknown
accuracy to a measurement standard of known accuracy in order to detact,
corralata, report, or eliminate by adjustment any variation in the accuracy of
the instrument being comparad.

2.2 C(Consansuys standard, An artifact or process that s used as a3 de facto
standard by agreamant of tne contractor and 00D when na recogrized U.S. national
standarag 13 available,

3.3 Measuring and tast aquipment (M&TE). All devices used to measdre, gags,

o

test, inspect, or otherwisd determine compliance with prescribed tachnigal
L]

S vy

raguiremnents,

3.4 Measurement standard. Those devices used to calibrate MATE or ather

"oy

measurament standards and provide traceabiiity.

1.8 Tracaability, Tne ability to relate individual measurement results

- e

through an unbroken ¢hain of ¢alibrations to oné or more of thne following:

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

-

Standards (NBS) and the U.S. Naval Observatory;

3.5,2 Fundamental or natural physical constants with values assigned or
acceoted by thne U.S. NES,

-

3.5.3 National standards of other countries which ara corralatad #ith
J.5. national standards; )
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3.3.4 Ratio type of calibrations;

3.5.5 Comparison td consensus standards.,

4. GENERAL REQUIREMENTS

4.1 General. The contractor shall establisnh and maintain a system for the
calipration of all MATE and measurement standards used in fulfillment of
contractual reguiraments. Tha calibration system shall be coordinatad with the
contractor's inspection or quality control systam and shall be jea1gned Lo
provide adequate accuracy in use of M&TE and measurement standards. A1l M&TE
and measurament standards applicable to the contract, whether used in the
contractor's plant or at another source, shall be subject to such control as is
necessary to assure conformancs of supplies and services to contractual
requiraments, The calibratiaon system shall provide for the pravantion of

inaccuracy by ready detaction of deficiencies and timely positive action ror
their corraction, The contractor snall make objective gvidence of aLCuFaCJ
canformance readily available to the Government raprasentative,

4.2 Quality assurance provisions, All operations performed by the contractor
in compliance with this MIL-STD shall be subject to Govermment verification at
unschedylad intervals, Verification will include but not be limitad %3 the
follawing:

vigw gf the canr acto cription to

e
ne compliance with ths

4,2.2 Survaillanca of calibration operations for conformance to the

[

contractor's documentad calibration system;

4.2,3 Review af calibration results to verify adequacy of tihe contractor's
calibration procass. Tne contractor's M&TE and measurament standards shall be
mada available for use by the Governmant represantative, as raquiresd. Whera
conditians warrant, contractor personnel shall be made available for operation
of such devicges.

Rasuits of inspections or audits conducted within the last 12 months may be used
by the government in determining contractor's compitance with this MIL-STO.

5. DETAILED REQUIREMENTS

5.1 Calibration system dascription. The contractor shall provide and maintain
i arittan description of the calibration systam covering M&TE and nmeasurement
standards to satisfy each regquirement of this MIL-STO. Requests for deviation
from the detailed requirements of this MIL-3TD, with supporting justificatian,
shall be submittad to the Governmant representative for approval.
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5.2 Adequacy of measurement standards. Measurement standards used Dy the
contractor for calibrating M&TE and other measurement standards shall be
traceabie and snall have the accuracy, stability, range and resolution required
for the intended use. Unless otherwise specified in the contract requiraments,
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 reguirements, provided the adequacy of the
calibration is not degraded. All deviations shall be documented,

5.3 Environmantal contrals. M&TE and measurement standards shall be calibratad
and uttir2ed in an énvironment controlled to the extent necessary to assure
continued measurements of requirsed accuracy, giving due consideration to
temperature, humidity, vibration, ¢leanliness, and other controllable factors.
When applicable, compensating gorrectigns shall be applied to calibration
resylts obtained in an environment wnich deonarts from acceptabla conditions.

5.4 Intervals of calibration, MRTE and measurament standards shall be
calibrateq at periodic intervals established and maintained to assure acceptable
accuracy and reliatility, where reliability is defined as the probability tnat
the M&TE and measurement standard will ramain in-tolerance throughout the
astablished interval., Intarvals shall be shortened or may be lengthened, by the
contractor, when the resylts of previous calibraticons indicate that such action
is appropriate to maintain acceptable religbility. The contractor shall
establisn a recall system for the mandatory recall of M&TE and measurament

instrument beyond jts calibration due data. Tne recall systam may fnclude
provisians for the temporary extension of the calibration dug datz for limited
neriods of time under ¢ertain specific conditions such as the completion of 2

tast in progress.

5.5 Calibration procedures. Procedures snall be available and utilized for the
calibration of aii M&TE and measuresment standards. As a minimum, calibration
proceduras shall specify the measurement standards and eguipment to be usad
(manufacturer and model or generig desgription), the reguired parameter, range,
and accuracy of the measurement standard and the acceptable tolerance of each
instrument cnaracteristic being calibrated. Calibration proceduras shall
provide instructions to enable calibration personnel to adequately calibrats
each instrument charactaristic or measursement parametar of concern. The
oroceduraes used may be those available from 000 or otner U.S. Government
agencies, available in manufacturer's manuals, or published standard practices,
and neea not be rewritten by the contractor, provided they meet the content
raquiremants of this MIL-3TD. \
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5.6 Jut-of-toleranca conditions. I[f any M&TE or measurement standard is found
Ta be st mz*ﬁgnwsn,% out-of-toleranca during the calibration pracess, the
contraczor's calibration system shall provide for the notification to the
respective user and designatad 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 documented proceduraes to avaluatae the adequacy of the calibration
system and £o ensure compliance with all reguiraments of this MIL- 5TD.

5.8 Calibration sourcas. M&TE and measurement standards shall be calibrated by
the contractor or another calibration facility utilizing measuramant standards
“hose calibration is tracsable., A}l measurement standards used in the
calipration systam shall vde mcooowfmo oy nmxﬁﬁmwnmﬁmm. raports, or data shests
strasting to the dJascription or identification af the item; the calibration
saqurce; date of calibration; calibration wmmumsma valug; statamant of
uncartainty and anvironmental or other conditions under which the calibratio
rasults ware gbtained. In those casas whera such data ara not requirad to use
the measursmant standard, a suitable annotatad calibration Tabel on the item
shall be sufficiaent, nmwﬂﬂngnwn 3 or regorts from other than the U,5, Mational
Buraau of Standards (NBS) or 000 laboratory snall gtitast to the fact tnat tne
measurament standards used in obtaining the rasults are tracaabie. The
sontractor shall be responsibla for assuring that tne 3ourges providing

calinration sarvicas, other than NBS or D0D lavoratory, 4ars capable of
performing the reguirsd mmﬂ<4nm to the satisfaction of this MIL-STO.

5,9 Racords. The requirements of this MIL-STO shall be mcunow ad ox ragords
documanting that umnmc_qm:ma schedulas and grocadures arz followad Lo maintain
“he accuracy af all MATE w:a measuramant standards. The ra2cords shall includa
an inaividual wwno¢q of calinration or other means af control for sach item of
Y&TE and measurament standard, groviding a ammns,nnJo: ar idengification of the
item, calibration interval, date calibratad, identification of tne c¢alibration
source, calibration procedura used, calibracion results and calibration actioang
taken. I[n addition, the individual racord of any item whose accuracy must De
reportad via a calibration certificats or report, shall stats the certificate or
report number,

5.10 Calibration status. M&TE and measurament standards shall be Tabelad to
indicata calibration status. The label shall identify, as a minimum, specific
date calibratad (day, month, and year, Julian date or squivalent) and tne
specific calibration due data. [tems not calibrated to their fall .uumUAAWﬁx or
snicn have other limitations of use, shall be labaled or otherwise igentified as
ro tha limitations. When it is impractical to apply a calibration Tapel
directly to an item {i.2., gage block) the calibration label may 92 affixed €0

g

= ]
'

,3m instrument container gr sociné athar Sul irabla measyras may b2 used o reflact
alibration status. Tamper-resistant seals snall oe affixad o operatar

wn, acsible controls or adjustments on MATE and measurement standards which,

moved, will affect tne ca w_asmn“o:. The contrac¢rtar's nmﬂgoxmndu; systam sha

provide instructions for use of suc saals and disposition on iftems whose 3583

ars broken.
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5.11 Control of subcontractor calibration. The c¢ontractor is responsible for
assuring that the subcontractar's calibration system conforms to this MIL-STD (o
the degrae necassary 1o assyre compliance with contractual requirements,

Results of Government inspactions or audits conducted within the last 12 months
may be used in determining subcontractor compliance,

5.12 Storage and handling. MATE and measyrament standards shall be handled,
stored, and transported in a manner which shall not adversely affact the
calibration or condition of the equipment,

5.13 Amendments and ravisions. Whenever this MIL-3TD is amanded or ravised
subsequent to 3 contractually effective data, the contractor may follow, or
authorize nis subcontractor to follow, the amended or revised MIL-STD provided
no increase in price or fee is iavolved. The contractor shall not be required
to follow tne amended or revised standard except as a change in the contract,
If the contractor 2lacts to follow the amended or revised MIL-STO, than the
contractor shall anotify the contracting officer of this election in writing.

6. NOTES

6.1 3Subject tern (key word) listing,

Calibration

6.2 Changes from pravious issue. Astarisks or vartical lines &re not usec in
this revision to identify changes witn respect tao the pravious issue due tg tne

extensivenass of the changas.

Preparing Activity:

Custodians:
Army - Ml

Army - M]
Ravy « 0S
Air Forge - QF Project No. QCIC-0084
Review Activity:
Army - AR, AV
Navy - AS, &C, Sk
DLA - DH

Jser Activity:
Army - ME
OLA - SS
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