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l. This standardization handbook was developed by the Department
of Defense with the assistance of the Department of the Army in
accordance with established procedure.

2. This publication was approved on 17 August 1984 for printing
and inclusion in the military standardization handbook series.

3. This document provides information and guidance to personnel
concerned with the evaluation of a contractor's calibration
system, primarily in connection with MIL-STD-45662, ™Calibration
System Requirements." The handbook is not intended to be
referenced in purchase specifications, nor shall it supersede any
specification requirements.

4. Every effort has béen made to reflect the latest 1nformat10n
_on the evaluation of a contractor's calibration system. It is the
intent to review this handbook periodically to insure its
completeness and accuracy. Beneficial comments (recommendations,
additions, deletions) and any pertinent data which may be of use
in improving this document should be addressed to: Commander,

US Army Missile cOmmand, ATTN: DRSMI-EDS, Redstone Arsenal, AL
35898-5270 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) at the end of this document or
by letter.
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EVALUATION OF .CONTRACTOR'S
CALIBRATION SYSTEM

1. INTRODUCTIOQON

1.1 Purpose. This handbook outlines the individual parts of a
theoretically complete calibration system. It .is not -necessarily
the ideal system for any particular application or contractor, but
the information contained herein is intended as a text for the
‘guidance of Department of Defense personnel in the uniform
evaluation of each aspect of the various contractor calibration
systems. The following amplifications of the purpose is provided:

d.

It is recognized that each contractor functions
individually and consequently the calibration system of
each may differ in the specific methods of accomplishment.
It is not the intent of this handbook to attempt

to standardize these systems, but to present the basic,
functional concepts that, when conscientiously
implemented, will provide assurance that the. contractor's
measuring and test equipment (M&TE) is sufficiently
accurate to assure conformance of supplies and services to
contractual requirements. Evaluation of a contractor's
calibration system is to be made when military standard
MIL-STD-45662, "Calibration System Requirements,® is
prescribed as a contractual requirement.

Throughout the handbook emphasis is placed on "controls®
in the form of reviews, documentation, audits, labels, and
other means. These controls permit the Government

representative to evaluate contractor operations and to
determine their effectivensagn. Tn addition. thaaao
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controls will serve .in the collection of important data.
It is the responsibility of the evaluator to determine,
in each case, those calibration system requirements that
are made applicable by contractual documents. These
requirements are paramount and are not intended to be
infringed by any interpretive or informational material
supplied in this handbook. The evaluator must determine,
to the extent necessary, the accuracy in the use of M&TE
applicable to the particular contract. Any determination
by the evaluator that an aspect pertaining to the
calibration system. is not satisfactory must be supported .
by objective evidence, and followed by a request to the
contractor for corrective action.
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c¢. Department of Defense personnel responsible for
evaluating the effectiveness of contractor calibration
systems are referred to collectively in the handbook as the
"Government representative".

1.2 §Scope. This handbook is intended to provide the basis for a
more thorough understanding by the Government representative of the
requirements of each paragraph of MIL-STD-45662.

2. REFERENCED DOCUMENTS

2.1 Referenced documents. The following document of the issue in
effect on the date of invitation for bids or request for proposal,
form a part of this handbook to the extent specified herein.

STANDARDS
MILITARY
MIL-STD-45662 -~ Calibration System Requirements

(Copies of specifications, standards, drawings, and publications

required by contractors in connection with Speciflc procurement
functions shounld he nrnrnrpd from the nrnonr1nn ar+1v1+v or as
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directed by the contractlng officer).
3. DEFINITIONS.

3.1 Definitions. The terms used herein are defined in
MIL-STD-45662,

4. GENERAL STATEMENT OF REQUIREMENTS

4.1 General. This sectlon presents a discussion of each
requirement in sections 4 and 5 of MIL-STD-45662.  Each pertinent
paragraph is extracted from the standard, and is followed by a
discussion of its concept and application. The "Concept" discusses
the purpose of the requirement, while the "Application" presents
specific areas for the evaluator's consideration.

(a) Requirement.

*4.1 General. The contractor shall establish or adapt and
maintain a system for the calibration of all measuring and
test equipment used in fulfillment of his contractual
requirements. The calibration system shall be coordinated
with his Inspection or Quality Control Systems and shall be
designed to provide adequate accuracy in use of measuring and
test equipment. All measuring and test equipment applicable

8]
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" to the contract, whether used -in the c¢ontractor's plant or at

another source, shall be subject to such control as is

‘necessary to assure conformance of supplies and services to

contractual requirements. The calibration system shall
provide for the prevention of inaccuracy by ready detection
of deficiencies and timely positive action for their
correction. The contractor shall make objective evidence of
accuracy conformance readily available to the Government

representative.”

Concept, .-

"It is the responsibility of the contractor to utilize only

MSTE of required accuracy in fulfillment of his contractual
requlrements. Since the accuracy of this egquipment,

wherever used, must be effectively controlled, the contractor
must have an established system for its calibration., This

calibration system, whether established at the contractor's

. facility, at a subcontractor facility, or provided by some

other source, must exercise the proper controls over all
applicable M&TE and provide measures for prevention, ready
detection, and prompt correction of discrepancies. 1In
addition, the system must be coordinated with the
contractor's proposed or established inspection system or
quality program. The contractor must provide objective
evidence, in the form of records, of conformance to the
required accuracy. The records shall be available for
Government review.

Application.

The Government representatiﬁe must assure that an adequately
described system for calibration support of the contractor's
M&TE exists and is implemented. The contractor's calibration
system shall be coordinated with his inspection or quality
control system, and shall be designed to provide adequate
accuracy in use of M&TE. For example, it is necessary that
the contractor's calibration system make provision for the
prevention of equipment inaccuracies by readily detecting
deficiencies and providing positive action for their ‘
correction. Therefore, the Government evaluator should
verify the existence of a quality program, or inspection
ystem, that provides notification to the calibration agency
of damaged or inoperative instruments, ‘erratic readings, or
other observed factors which could degrade instrument

performance.

Quality Assurance Provisions.

Requirement.
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{b)

{c)

“4.2 Quality assurance provisions. All operations performed

by the contractor in compliance with this standard will be
subject to the Government verification at unscheduled
intervals. Verification will include but not be limited to
the following:

. a. Surveillance of calibration opération for conformance
to the established system.

b, 1 cessary to assure
accuracy of the system. The contractor's gages, measuring
and testing devices shall be made available for use by the
Government when required to determine conformance with
contract requirements. If conditions warrant, contractor's
personnel shall be made available for operation of such
devices and for verification of their accuracy and
condition."

Concept.

The surveillance portion of the requirement provides the
evaluator with an indication that the contractor is
performing as required. When surveillance indicates that the
contractor may not be performing as required, the evaluator
must conduct a more in-depth review. The first step in
extracting more information concerning the adequacy of the
contractor's performance is a review of calibration results.
This may be a sample of a day's output, a sample of a
specific instrument type, or other sources of data. When a
review of calibration results further confirms that the
contractor may not be performing as required, the evalvator
may require a recalibration of suspect items already
calibrated. The contractor's equipment shall be made
available for use by the Government representative in
performing the recalibration, or contractor's personnel will
be made available for this purpose. The scope of the
contractor's support shall be defined and agreed to before

: Pl ;
starting the verification.

Application.

The Government representative must assure that the
contractor's calibration operation conforms to the written,
established system. The unscheduled reviews must verify that
each element of the contractor's operation is in conformance
with his written, established system. ' These elements are
described in paragraph 5.1(c)1-7 and outlined in the appendix
of this handbook. '
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When surveillance indicates that the contractor mav not
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be performlng as required, the Government representative
shall review the results of a representative sample of M&TE
and standards calibrated by the contractor. If warranted by
unsatisfactory results of the review, the Government
representative may request recalibration of suspect items and
request that the contractor 1mplement appropriate corrective
action,

5. DETAILED STATEMENTS OF REQUIREMENTS
E » I - . '
Requirement.

"5.1 (Calibration system description. The contractor shall
provide and maintain a written description of his
calibration system covering measuring and test equipment and
measurement standards to satisfy each requirement of this
standard. The portion dealing with measuring and test
equipment shall prescribe calibration intervals and sources
and may be maintained on the documents normally used by the
contractor to define his inspection operations. The
description for calibration of measurement standards shall
include a listing of the applicable measurement standards,
both reference and transfer, and shall provide nomenclature,
identification number, calibration interval and source, and

environmental conditions under which the measurement:
standards will he ann11aﬂ and calihrated. The deacrrintion

=Rl LS Feamirim Smisw wihaeamralmwwwe -Ae A AT A e G e WA A

of the calibration system and applicable procedures and
reports of calibration shall be available to the Government
representative.”

Concept.

To assure uniformity of understanding and performance, and to
assure continuity of satisfactory operations when personnel
changes occur, it is necessary that all proposed or existing
procedures or practices intended to implement the
contractor's calibration system be documented. System
documentation also provides a basis for evaluation and
control by both contractor and the Government representative.
Without written guides, policy and procedural guestions are
bound to arise, and variations in practice that occur may
result in confusion and uncertainty. It is desirable for the
contractor to establish or adapt his calibration system in
advance of production requlrements, thus allowing the
Government representative to complete his review prior to the
start of production.
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(c)

Application.

The Government representative shall ascertain that a written
description of the contractor's calibration system is
prepared and available for his review. A specific format is
not required. Documents normally used by the contractor in
his inspection or quality control operation, if adequate
coverage is provided, are acceptable. The description must
provide a complete detailed plan for controllling the
accuracy of M&TE and measurement standards utilized in
determining conformance with contractual requirements. A
method, procedure, or standard practice must be prescribed-
for the satisfaction of each applicable requirement of

MYTYT _omn_ARL LN Arnance Fae Aaannd darabiam iy e Marrasrmamand
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representative are to:

l. Determine that calibration intervals are established
and assigned for M&TE and for each measurement standard
and that satisfactory calibration sources are designated
for these items.

2. Verify the maintenance of a listing of all
measurement standards, with proper nomenclature and
identification numbers assigned.

3. Ensure that the environmental conditions to be
provided by the contractor or commercial calibration
‘source under which the standards will be utilized and
calibrated are adequate, or appropriate compensating -
corrections are made to the degree necessary.

4. Ensure the use of calibration procedures for all
egquipment and standards; 1nc1udlng ca11brat1on reports,
if required.

5. Determine that the calibration system is properlf
coordinated with the necessary areas of the contractor's .
inspection system or quality control program.

6. Review samples of labels, decals, reject tags, etc.,
intended to be used for calibration control.

7. Review samples of forms intended to be used by the
contractor in his record system, i.e., instrument and
gage record cards, data sheets, test reports or
certificates, reject forms, etc.

szadegnasL_Qf_SJ;amiuﬂa

(a)

Requirement.
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*"5.2 Adequacy of standardg. Standards established by the
contractor for calibrating the measuring and test

equipment used in controlling product quality shall have the
capabilities for accuracy, stability, range, and resclution
required for the intended use."™

Concept.

Measurement standards prescribed in the contractor's
calibration syatem must reflect an accuracy 1evel, history of
-_— . £ S T R B2 mr

stability and dccepcan;e calibration range that satisfies the
requirements imposed by M&TE specifications or use.

"Application.

The standards used for calibrating M&TE shall have
capabilities for accuracy, stability, range and resolution

.required for the intended use. Accuracy ratios may be used
for determining adequacy. The accuracy ratio may be high

{4:1, 10:1, or higher) or low (3:1, or 2:1). The exact ratio
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V dependa on state-of-the-art limrtatrons, and the contractor's

measurement requirements. The Government representative must
verify that standards used by the contractor are capable of
calibrating the M&TE for the intended use. The accuracy of
the standards must at least be equal to the tolerance
required (i.e., 1:1) but’' in most cases should be greater. A
1:1 comparison is permitted only when state-of-the-art
limitations preclude a higher accuracy ratio. Normally, when .
only a 1:1 accuracy ratio can be achieved, any out of
tolerance condition of the M&TE will be significant. The
measurement standards selected by the contractor must have a
stability which is proven by long usage, industry acceptance,
or manufacturer's Bpecifications. Standards selected solely
on the basis of manufacturer's specificatlons require close
surveillance until a history of stability is established by
succeeding calibrations.

Environmental Controls.
Requirement,

5.3 Environmental controls. Measuring and test eguipment
and measurement standards shall be calibrated and utilizZed in

an -environment controlled to the extent necessary to assure

‘continued measurements of required accuracy, giving due

consideration to temperature, humidity, vibration,
cleanliness, and other controllable factors affecting
precision measurement. When applicable, compensating
corrections shall be applied to calibration results obtained
in an environment which departs from standard conditions."

7
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(c)

5.4
(a)

(b)
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Only those environmental conditions which will affect the
accuracy and stability of M&TE or measurement standards .
require control by the contractor. Controls need only be to

. the extent necessary to prevent measurement inaccuracies, and

are determined by the environmental susceptibility of the
accuracy of the M&TE or measurement standard being
calibrated.

Application.

The Government representative shall ascertain that all

measurement standards and M&TE applicable to the contract are .
calibrated and/or utilized in an area in which the contractor

has provided controls for environmental conditions to the

degree necessary to assure measurements of the required

accuracy. Environmental conditions in the calibration area

must be controlled to the degree necessary to maintain

detrimental factors within acceptable limits for the

calibration being performed, or adequate compensating

corrections must be made. Examples of environmental

conditions which may affect some measurements are

temperature, radio frequency interference, vibration, dust, .o
noise and humidity. : -

Int ] ¢ .calibration.
Requirement,

"5.4 Ipntervals of calibration. Measuring and test equipment
and measurement standards shall be calibrated at periodic .
intervals established on the basis of stability, purpose, and
degree of usage. Intervals shall be shortened as required ‘to
assure continued accuracy as evidenced by the results of
preceeding calibrations and may be lengthened only when the
results of previous calibrations provide definite indications
that such action will not adversely affect the accuracy of

the system. The contractor shall establish a recall system
for the mandatory recall of standards and measuring and test
equipment within establlshed time limits or interval
frequenc1es.

Concept.

Measurement standards and M&TE shall be calibrated as often as

o e e amw W - s am
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- contractor's records indicate the equipment requires frequent

adjustment, the interval should be shortened. Intervals may
be lengthened if the results of previous calibrations can be,
shown to provide definite indications that the accuracy of

the system will not be adversely affected. Some contractors

8
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employ a floatlng 1nterva1 system in which the interval for
each item of MaTE is aUJUBucu uaueu on-its -individual
calibration history. To ensure calibration within the.
specified interval, the contractor must have a mandatory

recall system.
Application.

The Government representative will ascertain that all
measurement standards and M&TE requiring calibration are
assigned an interval for calibration. 1In the absence of an

establighed calibration interval (based on equipment
manufacturer's recommendation, authorized Government.

.specification, etc.) for a particular item, an initial.

interval shall be assigned by the contractor's standards
laboratory or calibrating service., The intervals are to be
specified in terms of time or usage,

The establishment of intervals shall be upon the basis of.
inherent stability, purpose or use, accuracy, and-degree of

‘usage. If intervals are established on a usage basis, the

contractor must positively define what constitutes a -usage.
The intervals may be shortened or.lengthened by evaluation of
the results of the previous and present calibrations and
adjusting the schedule to reflect the findings. These
evaluations must provide positive assurance that calibration
interval adjustments will not adversely affect the accuracy
of the systen.

The - contractor must maintain historical records for all
equipment to such an extent that the Government
representative can ascertain that an adjustment of
calibration interval is in accordance with the contractor's
written description.

In order to insure that calibration schedules are being
followed, a documented recall program must be in operation.

The program must include schedules for each type of equipment
consistent with its use, accuracy, and precision reauired.

The evaluator must have evidence that some provision exists
for:

1. Recall of equipment for calibration according to
predetermined schedules, -

2. The prompt release of equipment or standards for
calibration.

3. The issuing of calibration overdue non;ces and
prevention of use of overdue items.
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5.5

(a)

(b)

4., Assignment of intervals for all c¢alibrated M&TE, and
for each measurement standard.

5. Controls for interval adjustments, based on results
of previous and present calibrations, and changes in

ctahility. nurmnnea. and Aaaran nf neanma Ma<dnr crhanAsco
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in any factor must be promptly taken into consideration,
if an effective calibration system is to be maintained.

Some contractors' calibration systems may include provisions
for approval of temporary extension of an interval or
calibration due date for a limited period of time, under
certain specified conditions, such as completion of a test in
progress. If such provisions are included, the temporary
extension must be adequately determined and controlled. The
approval for the extension must be based on favorable (in
tolerance) results of past calibrations. In addition, the
item of M&TE involved must be found to be in tolerance upon
calibration, "after the authorized extension.

Requirement.

5.5 Calibration procedures. Written procedures shall be
prepared or provided and utilized for calibration of all
measuring and test equipment and measurement standards used
to assure the accuracy of measurements involved in
establishing product conformance. The procedures may be a
compilation of published standard practices or manufacturer's
written instructions and need not be rewritten to satisfy the
requirements of this standard. As a minimum, the precedures
shall specify either the measurement standard to be used or
the required accuracy of the standard and the accuracy of the
instrument being calibrated. The procedure shall require
that calibration be performed by comparison with higher
accuracy level standards.”

Concept.

Written methods or procedures for calibrating M&TE and
measurement standards must be provided by the contractor in
order to.eliminate possible measurement inaccuracies due to
differences in techniques, environmental conditions, choice
of higher level standards, etc. These calibration procedures
may be prepared by the contractor, or he may utilize
published standard practices or written instructions that

.accompany purchased equipment. When available, published

Army, Navy, or Air Force procedures may also be used. The
Government and Industry Data Exchange Program (GIDEP)
maintains a file of calibration procedures which the

- 10
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contractor moy desire to utilize. The calibration procedures
use and should be reviewed by the contractor before use. The
contractor can obtain information about GIDEP from the Fleet
Analysis Center, GIDEP Operations Center, Naval Weapons
Station, Seal Beach, Corona Annex, Corona, CA 91720.

application.

The Government representative must ascertain that written
each type of M&TE or measurement—éiéﬁdard'requiring
calibration. These procedures must be readily available and

. used by calibration personnel. Calibration procedures must

be maintained current, with a method for initiating revisions

‘as applicable. The written procedures may be prepared by the

contractor, or he may use equipment manufacturers'
instructions or other standard practices if they contain the
necessary information and detail. Essential to all
calibration procedures is the required accuracy for each
instrument characteristic to be calibrated. The calibration
procedures must specify either the measurement standard to be
used or the required accuracy Qf the measurement standard.

Out of Tolerance Evaluators.
5.6.1 Adeguacy of the Calibration System.
{(a) Requirement.

(b)

"5.6.1 Adequacy of the calibration system. The contractor
shall establish a procedure to evaluate the.adequacy of the
calibration system, based on out of tolerance data generated
from calibrating test and measuring equipment. The
procedure shall include, but not be limited to, adjustment of
calibration frequency, adegquacy of the measuring or test
equipment, calibration procedures and measuring or test
procedures. The procedures shall specifically provide for
the identification and prevention of use of any equipment
which does not perform satisfactorily.”

concept.

To assure the adequacy of the contractor's calibration
system, it is necessary for the contractor to have a
procedure to record and evaluate out of tolerance conditions
on M&TE, as determined during calibration. The procedure
shall provide for the identification and prevention of use of
any equipment found to be out of tolerance, until the
deficiency is corrected. The procedure shall also specify

11
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(c)

methods of using the out of tolerance data to evaluate the
adequacy of the M&TE, adjust calibration intervals and
evaluate the adequacy of calibration and .test procedures.
The procedures shall also provide for the identification and
prevention of use of M&TE which does not perform

satisfactorily.

Application.

The gGVEfﬁﬁéﬁt representative will determine that the
contractor's procedure includes a requirement to record all
out of tolerance conditions, {not necessarily variables
data) and that this data is used to:

1. Justify changes in calibration frequency, either by
family or individual items of M&TE.

2. Evaluate the adequacy of the M&TE for the intended
se.

=

3. Evaluate the effectiveness of the calibration
procedures and. the measuring or test procedures.

The procedure shall provide for the identification and
prevention of use of any egquipment not performing o
satisfactorily, or found to be out of tolerance, until the
deficiency is corrected. The intent is to prevent the use
of unsatisfactory equipment and does not apply to items in
process of being corrected by repair or adjustment.
Prevention of use may be by physical removal, labeling or
tagging, or by other effective means. The procedure shall
also provide for the identification and prevention of use
of ejuipment which is repetitively found to be out of
tolerance at recalibration.

Requirement.

"5.6.2 Notification of out of tolerance conditions. The
contractor's procedure shall include the requirement for the
calibration activity to notify the measurement and test
equipment user, or appropriate contractor element, of
significant out of tolerance conditions so that appropriate
action can be taken by the contractor, or test and measuring
equipment user to correct possible nonconforming products.
The procedure shall define what constitutes a significant out
of tolerance condition."
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Concept.

The contractor must have a procedure which requires that the
calibration agency notify the user of the M&TE (or other
appropriate designated contractor element) of M&TE found to
be significantly out of tolerance during calibration. The
procedure must also clearly. define what constitutes a
significant out of tolerance condition. Based upon the
notification, appropriate action can be taken by the
contractor to correct possible nonconforming products. Such
appropriate action may include shortening of calibration
intervals, as well as determining M&TE reliability.

Application.

The government representative will determine that the
contractor's procedure includes the requirement for

recording and reporting significant out of tolerance
conditions and clearly identifies chanuzls for the reporting.
This may be directly to the M&TE user, to the quality
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contractor's organizational structure, that will take action
to correct possible nonconforming products. The scope of
MIL-STD-45662 extends only to notification of the
significantly out of tolerance conditions. Such notification
may require that corrective action be taken by the contracto:
under the quality provision of the contract. The reporting
channels may vary for different items of M&TE, depending upon
the contractor's organizational structure and type of product
or business involved. The procedure must define what
constitutes a significant out of tolerance condition. An out
of tolerance condition should be considered significant when
it will result in acceptance of a nonconforming product. The
definition of significantly out of tolerance may vary from
contractor to contractor. Some contractors may have a
calibration program which is closely related to product test,
enabling the out of tolerance definition to be closely
related to product test. Other contractor's calibration

may not be as directly related to product; therefore a
different definition may be required. )

Calibration Sources.

5.7.1 Domestic contracts.

(é)

Requirement.

"5.7.1 Domestic contracts. Measuring and test equipment

shall be calibrated by the contractor, or a commercial

facility utilizing standards whose calibration is certified
as being traceable to the National Standards, has been

13
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(b)

derived from accepted values of natural physical constants,
or has been derived by the ratio type of self-calibration
techniques. Standards requiring calibration by a higher
level standards laboratory shall be calibrated by a

commercial Fnﬂ111+u canahle of nrovidina the rpnnlrnd
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service, a Government Laboratory, under arrangements made by
the Contracting Officer, or by the National Bureau of
Standards. All standards used in the calibration system
shall be supported by certificates, reports, or data sheets
attesting to the date, accuracy, and environmental or other
conditions under which the results furnished were obtained.
Statements of certification shall contain as a minimum, the
requirements prescrlbed in paragraph 5.8. All subordinate
standards and measuring and test equipment shall be supported
by like data when such 1nformat10n‘is essential to ach1ev1ng
the accuracy control required by this standard. In those
cases where no data is required, a suitably annotated
calibration label on the item shall be sufficient to satisfy
the support data requirements of this paragraph.
Certificates or reports from other than the National Bureau
of standards or Government laboratory shall attest to the
fact that the standards used in obtaining the results have
been compared at planned intervals with the National
Standard, either directly or through a controlled system,
utilizing the methods outlined above. The contractor shall
be responsible for assuring that the sources providing
calibration services, other than the National Bureau of
Standards or a Government laboratory, are, in fact, capable
of performing the required service to the satisfaction of
this standard. All certificates and reports shall be
available for inspection by authorized Government
representatives.”

Concept.

All M&TE used to assure compliance with the contract must °
be calibrated by use of standards whose calibration is:

1, Traceable to National Standards; or

2. Obtalned from. lndependent :eproducible standards
c

-
ald

______ R W, o [y Lo wa o 2

\oerlvea from accept.eu values of natural pnysil
constants); or

3. Derived from the ratio type of self-calibration
techniques; or .

4. Traceable to National Standards of a foreign country,
which are compared to Internat10na1 or US National
Standards- or

- 14
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5. Industry consensus standards, where no suitable
standard exists. :

If calibration services are required for these standards, the
contractor may obtain the same from a commercial metrology
J.aDDIa'I.'.OIY' a Government Lanm:atory, IIOIII Nbb' or a IOIElgn
national laboratory (if their standards are compared to
International or US National Standards). Certificates, test
reports or data sheets must state the date, accuracy, and
environmental conditions under which the reference standard
was calibrated. Information of a like nature, if necessary
for accuracy control of the calibration system, is required
to support subordinate standards and measuring and test
equipment. 1In addition, reports from commercial

labhoratories must state the standards nsed in performinag the

A B o e oA Ve R e e B MILA RS W ¢ B A W Wwaits S aelaiivala A AR WA M AR \-a.-vn.u--nnu -

calibrations were periodically compared, directly or
indirectly, with a National Standard, or where calibrated by
one of the methods outlined in 2 or 3 above. The contractor
must assure that contract calibration services from other
than NBS or a Government laboratory are capable of performing
services in compliance with the requirements of
MIL-STD-45662. '

Application.

The Government representative shall ascertain that all
measurements or calibrations performed by or for the
contractor in determining compliance with his contractual
requirements can be traced, directly or indirectly, through
an unbroken chain of properly conducted calibration
(supported by reports or data sheets) toc an appropriate
reference standard, maintained by a national organization
such as NBS, or scme ultimate reference standard, such as an
independently reproducible standard, i.e., a standard
which depends upon accepted values of natural physical
constants. Typical examples are——-the specific gravity of a
given element, such as mercury-in-glass manometers, or the
freezing point of distilled water, such as ice bath
recertification of ASTM theromometers.

In accomplishing the investigation of traceability, the

Government representative should request to examine the
reports or data sheets supporting the contractor's atandards

N o T ettt el A mpr e A waas Al a Rl = =2

There must be a report for each reference standard (except
independent reproducible standards such as atomic frequency
standards, metals freezing points, ratio type of
self-calibration, or parameters for which NBS does not
maintain standards) used in the contractor's calibration
system. Reports are also required for transfer standards or
M&TE, if their accuracy is such as to require supporting

15
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data. If the contractor's calibration services are performed
by a commercial laboratory or facility on a contract basis,
copies of reports issued by them must be available.

Al]l reports should be kept in a sultable file and shall
contain the following information:

1. 1ldentification or serial number of the standard or
test equipment to which the report pertains.

2. Relevant condition under which the calibration was
performed (temperature, relative humidity, etc.) as
required.

3. Accuracy of the standard under test (expressed in
percentage or other suitable terms).

4. Relevant deviation or corrections.
5. Report number.

6. Reports for the highest level standards of sources
other than NBS or a Government laboratory must bear a
statement that comparison has been made and is traceable
to National Standards at planned intervals, An NBS test
number is one means of substantiating comparison.

7. Corrections which must be apy;lEd if standar
conditions of temperature, gravity, air buoyancy, etc.,
are not met or differ from those at place of calibration.

£

If calibration services are obtained from foreign nations,
the contractor must determine that the above information is.
available on the reports and that the standards of that
nation are periodically compared with International or US
National Standards.

Since the contractor is responsible for assuring that sources
providing his calibration services are capable of performing
these services, other than NBS or Government laboratories, to
the satisfaction of the. requirements of MIL-STD-45662, the
Government representative may request, from the contractor,
any factual evidence upon which he based his assurance or
determination that the company providing service is, in fact,
capable. Contracts for calibration services shall include
agreements with a commercial facility that the laboratory is
operated in conformance with the appllcable requirements of
MIL-STD-45662.

5.7.2 Foreign contracts.
- 16
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(a)

(b)
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.Requirement.

"5.7.2 Forejan contracts. The provisions in paragraph 5.7.1
shall apply, with the exception that the National Standards
Laboratories of countries whose standards are compared with
International or-US National Standards may be utilized.”

Concept.

The same concept applies to foreign contracts as for domestic
contracts (see 5.7.1, above) except as stated in the
requirement of this paragraph.

Application.
Guidelines for the Government representative are the same as

for domestic contracts (see 5.7.1., above) except as stated in
the requirement of this paragraph,

. L .

Requirement,

n » * 4 - - -
5.3 ATt AnETiAan and rnﬂnrﬂﬂ. The a?pllcatlcn nt the abolr

requirements will be supported by records designed to assur
that established schedules and procedures are followed to
maintain the accuracy of all measuring and test equipment,
and supporting standards. The records .shall include an
individual record of calibration, or other means of control,
for each item of measuring and test equipment and measurement
standards, providing description or identification of the

item, calibration interval, date of last calibration and
calihrationn recults aof aut aof talerance caondition. In

R amw e e Rwr: R W W e W W o swv=Loilllee LA SIL2WIEs

addition, the individual record of any item whose accuracy
must be reported via a calibration report or certificate will
quote the report or certificate number for ready reference.
These records shall be available for review by authorized
Government personnel.”

o o

Concept,

Records provide objective evidence that calibration schedules
are complied with and that the accuracy of the eguipment or
standards is being maintained. The records also provide a
history of equipment stability, which may be evaluated and
utilized as a basis for the adjustment of calibration
intervals. Records will be provided and maintained for each
item of measuring and test equipment and each measurement
standard. They must be readily available to the Government
representative.

[
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(c)

5.9
(a)

(b)

Application.

The Government representative shall ascertain that adequate
calibration records are provided and maintained to identify.
and categorize each item of measuring and test equipment

and measurement standard. Records can be in format developed
at the contractor's discretion, but must be kept in a
suitable file, readily available for use by authorized
personnel, or for review by a Government representative. The
file may also be in electronic media, such as computer discs.

The Government representative may consider a record system as
being satisfactory when it readily reveals the following
data:

1. Identification of each item.
2. The item's history.
3, Calibration interval and date of last calibration.

4., Reference to calibration procedure(s}) used or source
of calibration.

5. Calibration report or certificate number, if
required. '

6. Calibration results of out of tolerance conditions
found in previous calibrations.

alibrati status.
Requirement.

5.9 calibration status. Measuring and test equipment and
standards shall be labeled or some other suitable means shall
be established for monitoring the equipment to assure
adherence to calibration schedules. The system shall
indicate date of last calibration, by whom calibrated and
when the next calibration is due, The system may be
automated or manual. Items which are not calibrated to their
full capablllty, or wh1ch requlre functional check only,

- NPT R mememT d mmlmTa mAanAildAan

snax; DE LdDe;Eﬂ LU LHULdee Luc aEy;;bau;c uuuu;u;uu-"

Concept.

"Labeling provides a visual means of 1nd1cat1ng the

calibration serviceability status of measuring and test
equipment or measurement standards. Access to calibration
adjustments, or the adjustments themselves should be made

18
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tamper-proof. If the tamper-proof mechanism, such as a seal,
is broken, the calibration is void. All such items used to
assure compliance with the contract must be labeled or
otherwise controlled to indicte their status. Equipment or
standards used at partial capability must indicate

the usable scales or ranges, or portions of the equipment.
Equipment or standards exceeding the calibration expiration
date must not be used until they have been recalibrated.

Application.

"The Government representative shall ascertain that the

current calibration status of all measuring and test
equipment and standards used to assure compliance with the
contract, and requiring calibration, is readily identifiable.
Status may be .identified by tags, labels, codes, or recall
records. The Government representative shall also determine

. that rcalibration eypmiration dates have not been exceeded hv

TeAllA e Wil A LA AL AVIE WAL e LWL WM e Adwm Y o N et e

any standard or item of equipment. If labels are used as the
sole means of monitoring equipment status, such labels should
be distinctive, and must be located on the equipment in such
a manner that they are clearly visible at all times. When it
is impractical to apply labels to the equipment, (such as
gage blocks) the label may be applied to the container. The
information on such labels shall include, as a minimum, the
date of last calibration, by whom it was calibrated, and the
date when next calibration is due. If a means of control
other than labeling is used, it must reflect the same
information supplied by the label or tag, and must be readily
accessible for monitoring this information.- When other means’
of monitoring equipment status are used in addition to
labeling, the label should include as a minimum, the next
calibration due date. The system must further provide for
labels or tags, indicating the applicable condition of all
equipment or standards which are not required to be used to
their full capabilities, or which require functional checks
only. Usable scales, ranges, or portions of the equipment
must be indicated on the label or tagq.

Equipment where no test data is recorded, e.g., null
indication, wave form mouitoring, etc,, may be labeled

"No Calibration Necessary," or words to that effect.
Independent reproducible standards which are derived from
accepted values of natural physical constants in such a way
that they do not require calibration against other standards
to establish their accuracy, may be labeled "No Calibration
Necessary," or words to that effect. Typical examples are an
interferometer using a Krypton-86 orange light source for
dimensional calibrations, and the cesium type of microwave

19



MIL-HDBK-52A
17 August 1984

5.10

(a)

(b)

frequency standard. However, accessory equipment associated
with these standards is not precluded from periodic
calibration controls or labeling.

The contractor's system of controlling calibration status
must extend and apply to every item of measuring and test
equipment or measurement standard, under his jurisdiction,
which is used in determining compliance with a production
or services contract as follows:

l. Contractor owned or leased equipment which is
calibrated by the contractor or a commercial source.

O N

e

n

ctor owned or leased equipment which is
at b

Contra
b B . - | - - PV o m s ia mm e m— L h P Sty Ry,
14DL <a Y d LiveEnment 1apLLldaioly.
3. Government owned equipment, furnished to a contractor
for his use in connection with a related contract.

4. Equipment personally owned by contractor employees,
if used for product acceptance.

The system must include provisions for identifying equipment
that has not been recalibrated in accordance with an
established schedule, or has been found to exceed allowable
limits. This equipment must be immediately removed from
service. If physical removal is impractical due to weight,
service connections, or other characteristics of the
equipment, it must be impounded by the attachment of signs,
tags, labels or other means. )

- ] c I 1il tion.
Requirement.

"5.10 Control of subcontractor calibration. The contracter
is responsible for assuring that the subcontractor's
calibration system conforms to this standard to the degree
necessary to assure compliance with contractual
requirements. "

Concept.

The government must be assured that the accuracy of all
measurements and calibrations performed outside the
contractor's plant, which may affect the quality or
conformance to requirements of supplies or services presented
to the Government for acceptance, is effectively controlled.
This need not result in complete uniformity or
standardization of calibration policies or practices between

20
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{a)

(b)

(c)
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contractor and subcontractor. However, the controls imposed
by the subcontractor should satisfy the requirements of
MIL~STD-45662 to the degree necessary. Objective evidence
of this conformance should be available to the contractor.

Application.

The government representative shall ascertain what provisions
the contractor has imposed on his subcontractor (including
vendors when necessary) to assure himself of their
conformance to the requirements and intent of MIL-STD-45662
to the degree necessary. Some areas for consideration by the
Government representative are as follows: '

l. Incorporation, by the contractoi, of MIL-STD-45662 in
subcontracts when practicable.

2. A general specification or other document, provided
by the contractor covering calibration requirements,
which is sufficiently comprehensive to assure a
subcontractor program that will provide adequate control
of the overall calibration system.

3. Review of objective evidence substantiating
subcontractor compliance with the applicable requirements
of MIL-STD-45662.

Storage and Handling.
Reguirement,

"5.11 Storage and handling. All measuring and test
equipment shall be handled, stored and transported in a
manner which shall not adversely affect the calibration or
condition of the equipment.”

Concept.

Proper storage, handling and transportation of measuring and
test equipment is essential to assure that it maintains the
required levels of accuracy. The contractor must offer
objective evidence that procedures are developed and followed
which assure that measuring and test equipment is properly
handled, stored and transported in a manner which does not
adversely affect its calibration or condition.

Application,

21
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The Government representative shall review the contractor's
procedure for handling, storing and transporting measuring
and test equipment. He will also evaluate, if possible, the
actual handling, storage and transporting of this equipment.

| g
Factors the Government representative should base his review

on are as follows:

l. Equipment is handled during movement using
manufacturers recommendations or good handling practices.

2. Equipment is properly packaged prior to and during
transportation, as required.

3. Storage areas and stored equipment are monitored for
good warehousing practices to preclude deterioration of
the equipment,.

4, Contractor verification of calibration status prior
to issue of measuring and test equipment and standards
for use.

5. Contractor's procedures regquire that instances of
improper handling, storage, or transportation be
reported, and that the affected equipment be removed from
service until recalibration is performed.

5.12 Amendments and Revisions.

{(a)

(b)

Requirement,

"5.12 Amendments and revisions. Whenever this standard is

amended or revised subsequent to a contractually effective

Aaba  Fha mEracka i
gaté, tine Contracior may follow or authorize his

subcontractor to follow the amended or revised military
standard provided no increase in price or fee is involved.
The contractor shall not be required to follow the amended or
revised standard except as a change in . the contract., If the
contractor elects to follow the amended or revised military
standard, he shall notify the contracting officer in writing
of this election.”

No explanation required.

33
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APPENDIX

CHECKLIST FOR EVALUATION OF CONTRACTOR'S

- ~

IBRATION

CAL SYSTEM

This checklist provides the evaluator with a reference to the

- requirements of MIL-STD~45662 (and to the background material
provided by this Handbook). When completed, the checklist serves
as a record of.the evaluation, including the adequacy of the
contractor's written procedures and his compliance with those

. procedures. Hence, it serves also as a record of the contractor's

r-nmn11:anr-a with MIL-STD-4K662

A B B W W e B
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in

submitiing comments and sugpestions for improvements, AD psery of military standardizstion dosuments are Invited to provide

suggestions. 'This form may be datached, folded along the lines indicated, hmdlhnlthtlooudg-(DONOTSTAPu] and
mailed. In block 5, humd&upodm.boulmumhrmblmgmmehnmﬂuwhhhmwhmumm
too rigid, restrictive, locss, ambiguous, ‘'or was incompatible, and give propossd wording changes which would alleviats the
problers. Eater in block 8 any remarks not related to a specific paragraph of the documant. If block 7 Is filled out, an
acknowledgement will be mailed to you: within 30 days to lst you know that your comments were received and are being
considered.

NOTE: 'l‘histommaynothu-dhnquetwpiuofdocumﬂ{mtonqnut“dcﬂ.ﬁom.mdnﬂﬂu&bnof
specification requirements on current contracts. Comments submitted on this form do not constitute or imply suthorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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b Recommended Wording:
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