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MIL-HDBK-350

FOREWORD

1. This military handbook is approved for use by all Departments and

Agencies of the Department of Defense.

2. Guidance In the handbook was developed from actual experience during

Implementation of MIL-STD,1520C, Corrective Action and Disposltlon System

for Nonconforming Material. It provides information useful In training
personnel Involved in or responsible for tailoring and implementing the

standard. The handbook Is not to be used as a contractual requirement nor

does It supersede any specification requirements or written”direction from the

procuring activity or the Contract Administration Office (CAO).

3. The handbook includes Information relevant to Implementation of

StetIStlCSl Process Control (SPC) and establishing Quality Improvement

Projects (QIPs) for achieving continuous process and product quality

improvement as required by MIL-STD-1520C.

4. Successful Implementation of MIL-STD-1520C requires knowledge of the

Federal Acquisition Regulation (FAR) Part 46 (and the Dafense Federal

Acquisition Regulation Supplement (DFARS) Pafl 246), Quality Assurance, and

an understanding of the applicable quality system requirements. Knowledge of

quality management and quality engineering concepts is also important. There

are many sources of Inform@Ion available on these topics. One useful

reference, which also provides [nfor~tion on other sources, LsJuran’s Quality

Control Handbook, fourth edition, by Dr J. M. Juren.

5. MIL-STD-1520C is used with contract quality system requirements

described hr the FAR 46.202-3 (and DFARS 246.202-3), Higher-level contract
quality requirements. MlL-STD-l 520C is intended to supplement those

requirements.

6. Facilities, products and management techniques vary widely among DOD

contractors. This handbook does not provide detailed guidance for all

I
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situations but offers acceptable approaches and alternatives that have been

used successfully by Government. and the defense industry in implementing

MIL-STD-1520C.

7. Teamwork is vital between the contractor, CAO and procuring actlvlty.

Clear communications on key processes, verification methods, delegations

and program objectives is naeded to estebiish an effectiva, economical and

efficient system.

8. MiL-STD-1520C is subject to taiioring. Taiiorlng is an activity that occurs

prior to award of a contract and consists of the daietion or modification of

those requirements which are not applicable or not cost+ffective for a given

acquisition. Specific taiioring guidance is containad, where appropriate, in the

taiioring notes foiiowing the quotad portion of the standard.

●
9. When taiioring is appiied to production contracts, few, if any, changes to

the standard may be nacessary. For other acquisition scenarios (e.g., raseerch

and development contracts, cost reimbursement contracts, iow voiuma or

iimited production efforts, etc.), taiioring shouid be considered. Suggestions

for taiioring in some of these scenarios is contained herein.

10. Records and documentation referred to in MiL-STD-1520C may be in the

form of computer dispiaye or electronic data processing, provided they are

readiiy avaiiabie for review and properiy safeguarded to pravant unauthorized

alteration.

11. The handbook uses the foiiowing format: each paragraph (or group of

paragraphs) of MiL-STD-1520C is quoted verbatim In WWcfzed prfnt This is

foiiowed by taiioring notes and/or implementation notes. Each quoted portion

of tha standard, together with any applicable taiioring and/or implementation

notes, is set off from the rest of the text by soiid horizontal iines. care has

been takan to quote portions of MiL-STD-1520C in the handbook verbatim. Any

●
errors in these quotations are inadvertent and do not aiter or affact the require-

ments of MiL-STD-1520C in any way.

iii
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12. Beneficial comments (recommendation, edditions, deletions) and any

pertinent deta (e.g., illustrations and actual examples of where guidance is

needed) which may be of use in improving this document should be addressed

to: Office of the Asslstent Secretary” of the Air Force (Acquisition), Chief,

Manufacturing and Quality Division, AlTN: SAF/AQXM, Wash@ton, DC 20330-

1000, by using the self-addressed S@dardizetion Document Improvement

Proposal (DD Form 1426) appearing at the end of this document or by letter.

*
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●’FOREWORD.
The pramfses upon which this standard/s based have not chsn ed

fand are stated as foilows. It Is Depatiment of Defense (DOD) PO icy
to reject materiai and suppiies that do not conform to aii
contractual requirements. Deviation from this poiicy is parmissibie
oniy when the Government determines that acceptance of such
materiai and suppiies is in its best intarasts. Acceptance of
nonconforming msteriai is the soie prerogative of the GovemmanL

#77re act of o ering nonconforming msteriai to the Government
shouid be an exception and the consistent offering of
nonconformances is indicative of a degradation in the contractor’s
controi ovar quaiity. ”

*’1. SCOPE
1.1 Puroose. 7his standard sets forth the rsquiremenfs for a cosf-
effective corrective action and disposition system for non-
conforming materiai. it defines requirements reistive to the
intetiaca between the contractor and the contract administtz?tion
office on nonconforming materiai. This standard sets forth fhe
DOD contracting activity requirements for a propstty constituted
Materiai Review Board. 7he primary pu oses of the corrective

●
7’action and disposition system are to ident fy and corract causes of

nonconformances, prevent the recurrence of wsstefui nonconform-
ing material, reduce the cost of manufacturing inefficiency, and
fostar quaiity and productivity improvement.”

Implementation notes:

1. MIL-STD-1520C aeta forth the DOD procuring ectivity requirements fOr a

properly constituted Material RevJew Board (MRB) as referred to in MIL-BTD-

480B,, Configuration Control-Engineering Changes, Deviations and Waivers,

paragraph 5.4, Requirements for waivers.

2. Application of this standard providas a means for improving quality and

productivity, tharaby reducing Iossea associated with nonconforming material.

Whan affectively Implemental, it rasuits in fewer nonconformance, lower

nonconformance costs and better first-time pass rates.

3. MIL-STD-1520C recognizes that Investigation and corrective action for

avery Instance of nonconforming material as If they are of equal significance or

●
consequence ia not cost-effective. Focusing corrective action affort is one

1

---
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extremely important feature of thie standard. Nonconformance Impacting

aefety, performance, high rate manufacturing processes or delivery schedules

require immediate corrective action to prevant further recurrence. While every

nonconformance can offer an opportunity to improve, for isolated nonrecurring

nonconformances the cost of investigation and corrective a~ion could axceed

the loss. An effective correcthra action and disposition system directs

rasources toward those nonconformances with the greatest impact and

potantlal for quality improvement. Pareto analysis (see figu~ 2, page 5) offers

one effactive mathod for focusing on the significant few with the greatest

potential return. ‘ {

“1.2 ADDlkatlOn. When fSfe/’iSnCSdin a CO/WSCt, this standard
applies to material and supplies (excluding computer aoffwere) to
be dellvered to the Govamment whkh fs// to conform to contractual
requirements. Requests for specification changes, engineering
changes, and major and crftiqaf welvem and deviations are not
applicable to this standard”

Imr)lementation notes:

1. As is the case with computar software, this standard is not intended for the

disposition of nonconforming technical or engineering date to be delivered to

the Government. Nevertheless, the corrective ectlon PrOvlsiOns of the

standard do apply to computer aoftwfue and techni~l or engineering date (or

anything else) when it Is a cause of nonconforming material.

2. The standard la not Intended for approval or disapproval of deviations,

minor or otharwfse (as defined by Ml&STD480B).

3. MIL-STD-1520C Is also not intended for application to equipment during

field use. Once equipment is “delivered” for uqe, whethar material was

eccepted by the Government or not, nonconformance raportlng is norn@ly

accomplished by Product Quality Deficiency Report or SawIce Raport.

However, these reports and other sources of field use date when anslyzed by

the Correctfva Action Board (CAB) or other P9rsonne! can provide a valuable

sourca of information for use in Improving the design, development and

production processes.

2
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“1.3 Chanae notices and revisions. Whenever this standard k
changed or ravised subsequent to its contractually affectiva date,
the contractor may foiiow or authorize its auppiiars to foiiow the

requ#ad. The contractor shaii not be required to foiiow the
than ed or revised standard provided no incraase in price or fee is

changed or ravisad standard axce t as a change in contract If theRcontractor eiects to foiiow the c anged or revised standard, the
contractor shaii notify tha contracting officer in writing of this
eiection. When the contractor eiects to foiiow the provisions of a
change or revision, the contractor must foiiow tham in fuii uniess
otherwise authorized in writing by the contracting officer.”

“2 REFERENCED DOCUMENIS
Not Appiicabie.9’

“3. Definitions

Tailorina note:

1. As a result of tailoring the requirements of this standard, some detinltions

● may no longer be applicable. Since they contain no inherent action, tailOrlng

the definitions is optional.

“3.1 Controi charts. A graphic representation of data used to
detect, identify, anaiyze, and eiiminate unacceptable variation in a
given characteristic, process, or product. COmpL/tef software
programs may be used for this purpose without a need to dispiay
the controi chart itseif. Commoniy used’ controi charts inciude
var;abies or attributes process data and associated controi ih?ik,
scatter piots of trends, histogmms, and gtaphic dispiays of
nonconformances by category. Controi charts facilitate anaiysis of
the process yiaid iaading to potentiai changes in processes,
methods, machinas, and requirements documentation; evacuation
of defact distributions to focus on significant causes of
nonconformance; anaiysis to distinguish between chance end
assignable causes of variation; and monitoring of the affectivenass
of corrective action. ”

“3.2 Controi iimits. Control iimits are criteria that estebiish
maximum variation beyond which action must be taken to in-
vastigate and when faasibie correct the cause(s) of
nonconformance. Controi iimits do not preclude corrective action
when abnormai patterns of variation occuk without any individual

●
data exceeding the control iimits. Controi iimits are deveioped
using stanc”?rd statistical methods or other approved techniques

3
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and are based on documented process history. 77rey are esfsb-
Ilshed to aeslst in fulfilling the contractor’s responsibllify for
aubmltting a conforming Item, /dent/ Ing necessary corrective

7actions, and reducing nonconformance eveis. ”

lmrNementation notes:

1. Control charts (paragraph 3.1) are used in pro~~ capability studias, In

statistical procass control (SPC), and In dbta analysis and problam solving

(a.g.,design of experiments, variability reduqlon, etc.).

2 Control limits (paragraph 3.2) or “action Iimlts” maybe used depending on

tha nature of the control chart and its application. Control Iimlts may rafar to

the individual process level (micro sense) or to tha summary or organizational

Iaval (macro sense).

3. Contractors may use a variety of approaches for control charts and control

Iimlts to Implement MIL-STD-1520C. me exact methods for charts and graphic

approaches are not s~acifiad by MlL-STD-l @OC. It IS the rasponslbllity of the

contractor to determine how, where and when they wiii be used uniass

other&e spacified by the ‘contract. Controi charts are kapt at the process

oparetor and/or higher organl?ationai iaveiq as needed. in some cases data

may be psriodicsliy sempied and anaiyzad. in othe~, date may be coiiected

over time and then periodically analyzed. The objective is to understand the

operation and provide indicators of quaiity” that wIii facilitate meaningful

dacisions about nonconformances and correqlve action.

4. Controi charts typlcaiiy are US* to measure nonconformances per unit, a

manufacturing operation, process or area, with controi iimit standards to

provide an aiert if an adverse trend deveiops. Contractors may include daiiy,

weekiy, monthly, quar?eriy or annuai summarization depending on the applica-

tion, need for reviaw and purpose of the information. Normalization by labor

hours, product complexity and opportunity for errors may be needed to

provida meaningful comparisons. Nonconformances per thousand opportuni-

ties or labor hours ara common normalization fac?ore. Tirnaiiness of open

●

●

4
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material reviews and corrective action, nonconformance ratea in receiving, test

end field operation, including those of supplier products, may be displayed.

Work etetion or date for work operations may be “rolled up” intO

summarizations for higher level management visibility and action. The number

and status of internal and external corrective action requests, inciuding

requests sent to suppiiers, may be charted. Scrap, rework and repair cost

trends,’ first pass yield, engineering errors, purchasing and other
nonconformance business indicators may be charted for management.

5. Some simplified examples of charts and graphic approaches

process analysis, process control and corrective action follow.

used for

L

oProcess _
Step

m%

75?4

W%

25%

o%

FIGURE 1. FLOW CHARTS visually FIGURE 2. PARETO CHARTS disDlav
depict the steps in a process and can categories of parts, processes or p;oti
be used to analyze the process and Iems. The categories are ordered ac-
identify critical process variabies. cording to their relative importance in

terms of cost or events.

5
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-’%- k’=’
CAUSE ~ EFF2cT

FIGURE 3. CAUSE AND EFFECT DIAGRAMS (Fishbone Cherts) are used to
identify and analyze the relationships between the nonconformances (i.e. the
effects) and the potential sources of the nonconformances (i.e. the causes).

DEPT: I PROCESS, DATE: I SIVZCll%CAllON: 10.0 *1.o (mm)
MACHINE:
MEASUREMENT 1 10.7 0.8 10.2 0.4 ?0.2 i O.e 11.0 10.2

2 10.1 10.2 e.e *.e S.e 10.2 - O.e 30.4
a ? 0+ 10.1 105 9.7 10.1 e.z 10.9 10s

4 10.7 90.2 10.2 10.? we 9.7 11.3 0.6
AVERAGE x 10.4 10.3 10.2 e.s e.e 70.0 11.0 ‘i0.2

UCL, - ?0.7

R m 10.2

10.0

LCL, - 0.7 -.-LSG -..

RANGE

Ucxm _ *.e

~ - 0.7
0.2

FIGURE 4. CONTROL CHARTS display process measurarnent data and the
control limits. The charts are usedto monitor critical processes and identify
“speciaf” causes of variation. ~
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FIGURE 5. HISTOGRAMS display fre- FIGURE 6. SCAITER DIAGRAMS dis-
quency distribution of numericai data play the interrelationship between two
and are used to observe the statistical characteristics and can be used to

●
characteristics of the data. show the correlation between a poten-

tial cause and the nonconformances.

“3.3 Corrective action. Changes to processas, work instructions,
workmanship practices, training, inspections, tests, procedures,
specifications, drawings, tools, equipment, facilities, resources, or
material that resuit in preventing, minimizing, or eliminating
nonconformances. ‘“

“3.4 Corrective Action Board [CAB). A contractor board
consisting of managamant represantatives of appropriate
contractor organizations with the ievei of responsibility and
authority necessaty to ensure the prevention of nonconformances,
to manage quaiity improvement efforts as appropriate, to assess
and manage nonconformance cost elimination, to ensure that
causes of nonconformances are identified, and that corrective
actions are effected throughout the contractor’s organization. ”

“3.5 Materiai Review Board (MRB]. A board consisting of
representatives of contractor departments necessary to review,
evaiuate, and determine or recommend disposition of
nonconforming materiai referred to it.*’

7
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“36 Nonconformance. The feliute of a cheractaristic to conform to
the requirements specified in the contract, drawing% specifications,
or other approved product description. ”

Imr)lementation nota:

1. Simpla manufacturing Incompletions or ornissiona that are Idantifiad and

successfully restored to fully conforming condition at the work station where

the error occurred and prior to movement to anothar work st@ion or submittal

of hardware for appraisal to specification, normally are not considered

nonconformances. A simple men~acturing Incompletion or Omlasion is a

required operation that (1) can be successfully cornpletad or performad; (2)

results in elimination of tha nonconformance; (3) uses essentially tha sama

procedures as were originally requirad to pe~orm the Incomplete or omitted

oparation; and (4) does not Involva destructive or tiotentiallydestructivedis-
assembly. On the othar hand manufacturing Incornplations or omissions

datected out-of-station (I.e., downstream beyond tha originating work station

where the Incompletion or omisqlon occurred) are consldared noncon-

formances.

“3.6. 1 A4inor nonconformance. A nonconformam?e which does not
adversely affect tiny of the follo!vlng:

a. Health or safety.,
b. Performance.
c. Interchangeability, reliablllty, or rnaintalnability.
d. Effectiva use or operation.
e. Weight or ap~apmca (when a factor).

NOTE: Multiple minor nonconforn?encas, whan considered
coliactively, may raise the category to a mejorlcriticel nonconfor-
mance. ”

lmrMementation note: 1

1. The intent of the “NOTE at the end of tha definition is for application to an

individual unft when tha cumulative effect of rnultipia minor nonconformencas

may have a major or critical affect (a.g., dimensional tolarsn~ buildup).

.

●
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●
“~6.2 Maior/critical nonconformance. A nonconfonrrance other
than minor that cannot be completely eliminated by rework or
raduced to a minor nonconformance by ra@.

N07E: Where a claasificetion of defects exists, minor defects am
minor nonconformances. Major and critical defects which cannot
be completely eliminated by rework or raduced to a minor
nonconformance by repair are ma]orlcritlcal nonconformances.”

“~7 Nonconfonnfna material. Any item, P@, supplies, or product
containing one or more nonconformances. ”

“3.8 Occurrence. 7he first tfme a nonconformance is detected on a
apeclfic characteristic of a parf or recess. All nonconformances

rattributed to the same cause and dentlfled before the date, Item,
unit, lot number, or other commitment for effective corrective action
am also considered occurrences. ”

“3.9 Recurrence. A repeat of a nonconformance other than
provided for in paragraph 3.8 above.”’

‘*3.10 Prallmlnaw Review {PR]. An evaluation by contrsctor-

●
appointed Quality ersonnel, assisted by other personnel aa

i’required, to deternr ne the disposition of nonconfotmh?g matettal
after Its initial dfscove and prior to rafarrel to the MRB. PR may

7result in an authorize disposition of the nonconforming material
without A?ferrslto the MRB for final disposition.”

lmtMementation note:

1. PR disposition is limited to scrap, rework, return to supplier and repair

using a Standard Repair Process (SRP). ~

“’3.11 QualItv lmtJrovemant Proiect (Q/P). An activity chartered and
monftomd by the CAB (or other contractor roup senior to the CAB)
to Investf$tate technology, methods, an# PrOCt?dUtl?S, wh,ch k
aimed at finding more efficient and effective means of carrying out
contractual responsibilities with the objective of enhancing quality
and productivity.”’

Imcdementatlon nota:

1. QIPS

quantity

a

within the scope of MIL-STD-1520C addreas reducing the rate and

of nonconformances. They target process and product quality

9
.-
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improvement. Contractors may have other ~uality improvement activities

which ara not relatad to reducing nonconfo~mancea. These need not be

considered QIPa within the scope of MIL-STD-1520C.

“3.12 Repair. A procedure which reduces buf not completely
eliminates a nonconformance and which ~has been rsviewed and
concurred in by the MRB end approved for use by:the Government.
7he purpose of repair Is to reduce the effect of the
nonconformance. Repsir ‘is distinguished from rework In that the
characteristic after repqfr sti/1 rioes not completely conform to the
a plicable drawings, specIfIc@ons, or contract requirements.
&cept for SRPS (see paragniph 3.15 be,ow), proposed repahs
approved by the Government are authori&d for use on a one-time
basis only.’

‘“3.13 Rework. A procedure appIIed to a nonconformance that will
completely eliminate It and result In a charscterfs~lc thsf conforms
completely to the drawings, specifications, or contract require-
merits. ”

Imr)lementatlon note:

1. An example of a repair is a hoie mistakenly drilied oversize that requires

filling and redrilling to the correct size. An example of rework is a hole that Is

undersized and can be redrilled to the correct dlrnension.

“3.14 -. Nonconforming material that is not usabla for Its
intended purpose and which cannot be economically reworked or
cannot be tepaked In a manner acceptable to the Governrnent.”

“3.15 Standard Reoalr Procedwe (SRP). A document~ technique
for repair of a type of nonconformance which has been
demonstrated to be an adequate and cost-effective method for
repair when properly applied. SRPS are developed by the
contractor, reviewed and Concured in by the MRE, and approved
by the Government for tiecurrdnt use under def!ned Conditions.
Defined conditions shall iriclude an expiration date or a finite limit
on the number of applications, or both. ‘

“3.16 statistical Process Control (SPC). SPC, is a methodology
used to measure the” average and variability of any given
charecterisffc within a contrt!ctor area, department, part, or
process, Includlng but not Ifmlted to, rnachloe sho ~ bonding

F’process, heat traat, and assembly. SPC techniques inc ude control
chatis and control limits. Properly implemented,’ SPC offers the

.-
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o
abi/Ity to Improve manufacturing yield
inspection, and nonconformance costs. ”

and 10war production,

1

“3.17 sUDDii&. The terms “subcontractor, buppiier, vendor, seiier,
or any other term used to identify the sourbe from which the prime
contractor obtains support are considered to be synonymous for
the purpose of this standard. ”

“3.18 Use-es-is. A disposition of materiel with one or more minor
nonconformances determined to be usabie for its intended purpose
in its existing condition.”

“3.19 Definitions of acronvms used in this standard. Acronyms
used in this standard are iisted and defined ‘asfoiiows:

a. CAB - Corrective Actioti Board.
b.. ;(3: - Department of Defense.
c. Federal Acquisition Regulation.
d. MRB : Materiai Review Board.
e. PR - Preliminary Review.

Quaiity improvement Project.
~: ~~ : Statistical Process Controi.

Standard Repair Procedure. ”

● “4. GENERAL REQUIREMENTS
4.1 ~m. The contractor shaii
estabiish and maintain a system which shaii identify, segregate (or
control If segregation Is not prectice~, and property dispose of
nonconforming materiai and shaii ensure that cost-effective,
positive corrective action is taken to prevent, minimize, or aiiminate
nonconformances. The system shaii work toward continuai
improvement of quaiity and productivity through the initiation and
monitoring of Qh%’*

Tailorina note:

1. The requirement for QIPs Is intended primarily for production efforie.

Imdementation note:
I

1. See implementation note 3 on corrective action at paragraph 1.1 (page 1).

“4.2 Statistical Process Controi (SPC). SPC techniques inciuding
controi iimits and controi charts shaii be used when appropriate.
Control iimlts must be established efatisti+iiy or by other methods
acceptable to the Government and be base,d upon the documented

a

history of the process capability.”

11
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Tftilorina notes:

1. The requirement for SPC is applicable on production efforts. SPC can elso

be appliad selactivaly on development prograrn’eand short production runs.

2. SPC maybe applied with or without othar requirements of tha standard.

lmDlementation notes:

1. SPC applias statistical techniques to measure and analyze process

variation. It providas a maans for effectiva procaaa control and Improvement

of processes. Statistical quality control usas SPC, diagnostic tools, sampling

and other statistical techniques to Improve quality and productivity and to

raduce cycla”time and COatS. This employs & scientific approach to achieve

continuous quality improvement through cent@ng the procass and reducing

process variation around a set targat value as illustrated in figure 7 below.

\@i

*<,
** REDUCE NONCONFORMANCES

!&:. BY... I

1 T.: :,,..,:,..,:::,,,:,.,,:,:,,,,,, .,,,,,,,,,,,,,,:,:, ~,,t, ,= 1
1 ,,, I

TAR”GET

FIGURE 7. The Objective of Effectiva Process Control.

●

o
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●
2. MlL-STD-l 520C requires implementation of SPC by the contractor. The

exact method for implementing the program, however, is not specified end is

the responsibility of the contractor to determine uniass otherwise required by

tha contract. An acceptable approach shouid be based on standard statistical

methods. The foiiowing discussion is provided to ciarify some generei

concepts and shouid not ba interpretad as constituting spacific requirements

of the contractor’s program. See a standard te~book or menuai on statistical

quaiity controi or SPC for a more compiete discussion.

3. Statistical quaiity controi may be appiied “on-iina’” (i.e., during actuai

production) to effectively monitor the process,l and “off-iine” to find ways to

improve product and procass design. Usefui toois avaiiabie for these tasks are

design of experiments, parameter design, ~ietograms, cause and effect

diagrams, scatter diagrams, etc. Thera are I aiso many usefui computer

softwere application programs avaiiabie that can increase the effectiveness

and convenience of statistical techniques.

●
4. SPC can be appiied on most industrial ;processes and is espaciaiiy

appropriate on key processes. Key processes ‘are identified through anaiysis

of the product design and production system or process characterization

studies. Some companies usa quaiity function deployment as a structured

procedure for transiting customer requirements into design characteristics

and tergat vaiues for product and process design. This iinks SPC to customer

requirements.

5. Once the kay processes have been identified, a procass capability study

can be conducted. A process capability study is a thorough, relatively iong-

term study of process variation and determines if the process is stebie, i.e., in

a state of etetisticei controi and capabia of producing conforming items. A

process is in “ststisticai control” whan process variation is iimited to random

causes inherent in the process itseif. Variabies data, where practicai, is

prefarabie to attributes data, since variabies date contains more information

reiative to process cepabiiity, changas and improvement opportunities.

●

-.
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LSL = 24.0 mm
USL = 28.0 mm PROCESS MEAN
target = 26.0 mm i
process mean = 27.0 mm” NONCONFORMANCES
process std dev = 0.50 mm

24.0 25.5 26.0 27.0 28.0 28.5

I I ~ PROCESSSPREAD(6sigma)’~I

+------’ SPECSPFEAO & I
LSL USL

28.0 -24.0 127.0-28.01
Cp= ❑ 1.33 CM= = 0.67

6(0.50) 3(0.50)

. .

●

●

FIGURE 8. Exqmple of CPand CX Concepts

6. There are several metrics used as convenient indicators of process

variation. Two common ones in some industries are the Process Capability

Index (CJ and the Process Performance Index (C,) Figure 8 ebove,. . P.” ~
illustrates the concepts of Cp and Cpk

7. Process control limits and specification limits are not the same. Process

control limits are a function of the process variability; specification limits are a

function of the ,enginaering requlremen~ for the product. Cp ,and Cpk show

the relationship between the two types of limits.

8. Once analysis indicates a stable ptocess, Cp and C ~ can be calculated.
RCp is defined as the ratio of the specification spread tot ,e,measured process

variability. Process variabili~ is defined as SIX times the process standard ●
deviation. Cp is calculated as fo!iows:

14 .
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CP
= USL - LSL , where USL = Upper Specification Llmlt

6 sigma LSL = Lower Specification Limit

sigma = process standard deviation.

9. Cp doaa not take into account process iocation reiative to the specification
taarget vaiue (nominai); Cpk, however, refiects both the process iOcatiOn and

the measured process variability. C k is calculated as follows (provided the

fprocess maan iies batween the speci icetion limits):

Cpk = ~rocess mean - NSL[, where NSL = Nearer Specification Limit.

3 sigma

~ The above formuias assume a normai diefribytion; many induafriai

processes, however, do not have a normai distribution. For these kind of

processes, the above formuias may understate or overstate the actuai vaiues

● for C and Cpk and therefore may not be applicable. The type of distribution

fshou d be anaiyzed periodically using histog~ms or other anaiyticei methods.

For non-normai distributions, other methods maybe necessary to caicuiate Cp

and CPK
I

10. As a rasuit of these ceicuiations the process can be ciaesified as “cepabia”

or “’non-capebie”. A capebie process is usuaiiy defined as one that is both

stebie and operating at a Cpk of 1.33 or better. Stebie but non-capabie

processes shouid be studied further in order to find ways to improve the

process and further reduce process variation with a goai of continuous quaiity

improvement and attainment of a Cpk of 1.33 ‘or better. There are many toois

avaiiabie for achieving this, inciuding design of experiments, parameter

dasign, cause and effect diagrams, etc.

11. Tabie 1 illustrates the relationship between Cp, Cpk, ofkenter processes

and the number of parts per miiiion (PPM) nonconforming. Notice the affects

that centering a process and reducing variability have on the number of

● nonconformances.

15

Downloaded from http://www.everyspec.com

pdf11



MIL-HDBK-350

-— L.- -. . . . . . . . . . . . . . . . . . --- . . . . . . . .lame I: rnelanonsnlp Depveen UP, ux ana wM Noncomormmg.

Centered Proce& 10°k Off-Center. 25°h Off-Center.

&“ I& “IA

c,
PPM ~ PPM C PPM c

Nonmnfomrlng .. w Noncorrfonrrlng * Noncorrforniing *

4.50 -0 4.50 -0 3.60 -o 2.25

2.00
I

-o 2.00 0.8 1.60 1,350 1.00

1.67 I 0.6, 1.67 32 1.33 6,200 0.83

1.33 I 631.33 690 1.07 ! 22,750 0.67

1.00 I 2,700 1.00 8,360 0.80 66,800 0.50

0.90 I 0.90 ‘6,900 16,000 (!.72 ; +,500 0.45

0.60 I 71,800 0.60 90,300 0.48 167$00 0.30

● Thepercentage“off.centa~’ladeflnadasthapercentof thaapaclflcetlonapraad
that tha processmean la offaat fromthe target (a.g.for a 4 Mrnspec spreadand a
prorjaaawhichla2S%off-center,thapro@~maanwlllba displaced1mmfromtha
target- sea Figure8). Tlranurnbarofnonconformance (PPM)ISbaaedon thaae-
aumptlontha procaaehesa normaldlatrlb,urion.Target laasatimadto ba midway
between tha LSL and USL.

;’

11. A process must be stable before capability can be,calculsted. Cp and Cpk

are meaningless for an unstable procees.

12 Process metrics such as Cp and Cpk meaningfully relate to Individusi

processes, but not to the collect~ve result of a ser~esof disparate processes.

13. Effective process controi upstream wiil reduce product variability snd,

therefore, wiii result in iess nonconformance and redu~d new, for controi and

corrective action downstream. I ,

16
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“4.2.1 Control limit standards. Nonconformances due’ “to chance
causes can occur that may not warrant individual corrective action.
As an alternative to individual corrective action, the contractor may
deveiop and recommend to the Gotiemment the ~uo~mo~o:
stsndati(s) to controi such nonconformances
recommended standards shaii specify the controi iimits at whic~
corrective action must be taken; descrii?a criteria for determining
the controi iimits; . and provide for the accumulation and
maintenance of data for monitoring processes and obtaining
corrective actions as dictated by collective anaiyses, trend tisviebvs,
or other means acceptable to the Government.”

Tallorina note:

1. The requirement for control limit standards IS intanded primarily for

production efforts. Control limit standarda ara a kay to visibility Into the

contractor’s application of control limits and corrective ‘action. The procuring

activl~ may tailor paragraph 4.2.1 to requlm~that control limit etandards be

●
coordinated with the CAO and concurred In by the procuring activity.

lmDlementation notes:

1. Control limit standards establish mandatory Iimlts to signal the need for

corrective action and to alert management if an adversa trand davelops. They

ara daveloped statistically or empirically established through obsewatlon,

exparimantstion and analysis of salacted processes and historical data.

2. Control limit standards may be assigned to characteristics of a product,

process or test, or may be organizationally’ structured by product line or

department. Data is otten accumulated as product attributes (e.g., defects per

manufacturing operation) es a trigger for an investigation Into the causes of

nonconformance. The contractor’s documented quality program or systam

should claerly dafine what is to be considered in the collective or trend correc-

tiva,action process.

-.

●
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●’4.3 Quallfv imlwovement. The contractor shsll institute actions to
prevant nonconformances and initiate QiPa throughout the
contractor’s or anizstions.

f
The contractor shaii assign

Organizstionai e ements, teams, or inaividuais to iirvestigate
technology, methods, and procedures to increase efficiency and
conformance to requirements. The contractor shaii monitor the QiP
progress toward established goais at’ reguiar intervsis. The

~B oh at the discretion of the contrscto~ of aconttactorgroup
uirements of this patagraph shaii b&the respo.nsibiiity of the

senior to the CAB.”’ ~”

Tallorina note:

1. The requirement for ~lPs is Intended primarily for production efforts.

Imr)lementatlon notes:

1. The contractor’s QIPs Under this standard are applicable to the

nonconforming meterfal and Corrective action requirements” established or

monitored by the contractor’s CAB, or contractor group senior to the CAB.

Any quality improvement projects related to elements other than ●
nonconforming material and corrective action functions are not a part of the

requirements of this standard. MIL-STp-1520C requires the es@blishment and

Implementation of QIPs, which are projects directed tor&d the reduction of

algnlficant manufacturing costs which rasult pri~rily, from costs associated

with scrap, rework, repair and return to supplieq or are caused by inadequate

production designs and lnade@ate, procass control. Dff-line SPC (sac

paragraph 4.2, implement@lon nota 4, page 13) maybe needed to identify and

analyze causes of excessive pro’cess variation and to determine If corrective

action la adequate. The CAB may coordinate management gOals for prOceSQ

product improvement and nonconformance raduction.

2. The CAB Is ideally situated within the Conthctor’s organization to identify

and inltiste QIPs. Under MIL-STD-1520C, data provided to the CAB gives

visibility into the cost and consequences of nonconformance that cuts

horizontally across functional disciplines and tYPica! ve~ical lines of

18
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● management authority in an organization. CAB insight into process and

products can often identify opportunities for improvement to naw levels of

performance that are not visible to thosa participating in tha process itself.

h-ao.a4m09rnrn-.+l

Jet Engine Blade
Grinding Process Crltlcal.part ‘“

Charectar@tlc ::

Parformance Causes of Corrective
Indicators Variation

Results
Action

Rework ❑ 3.2”h ClampFlexura ImproveClamp No Rework

C,= 0.98 SpringWaaher in Jlg RemoveWaaher C,.1.aa

FIGURE 9. An Exampie of a QiP which Used Variability
Reduction to improva a Grinding Process

3. A simplified exampie of a QiP on a manufacturing operation Is shown in

figure 9 above. A contractor was dissatisfied with the scrap and rework in the

processas used to manufacture jet engine components. Pareto charts were
used to focus the inveatigatlon on the grinding ‘processes and the operation

with the highest nonconformance rate and iowest Cp was seiected for

improvement. The empioyees used hietograms~ cause and effect diagrams,

● controi charts and scatter diagrams to identify the causes of process variation.

19
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The causes were identified as;clamp flexur? end the use of spring washers in

the jig. These csusss were eliminated by designing a new clamp and removing

the spring washers. The result was a capable process which produced

conforming blades.

LCL - LowerCorrtmlLimit
LSL- LowerSpec Limit
USL - UpperSpec Llmlt
UCL- UpperControlLlmlt

TARGET

LCL LSL TARGET USL UCL

FIGURE 10. An Illustration of Continuous Variability Reduction

4. A compeny may choose to continue the variability reduction process

beyond attainment of capable processes (see figure 10 above). This can lead

to very capable, defr@free processes and reduced costs due to shorter

manufacturing cycle times, achievement of 100°~ first ~time yields, and

elimination of unnecessary verlflcatlon. Other benefits may include shrinking

20
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inventory size and costs, creation of en environment for introduction of just-in-

time msnufecturing, and decreasing direct isbor, overhead and warranty costs.

“44 Contractor’s wr;tten Procedures. The requirements of this
standard shaii be impiementad by the contractor through the
pra ration, pubiicetion, and maintananca of detsiied written ro-

X ~ ~PRc ures. The contractor shaii identify personnai ap ointe
authority and those to act on the MRB and CAB, ends aii indicate
in the procedures the scope or extent of their authority. 7he
contractor’s procedures shaii aiso indicate the manner in which
documentation is maintained. ”

Teiiorina note:

1. The requirement for a CAB is intended primarily for production efforts.

implementation note:

1. This paragraph requires contractors to prepare, publish end maintain

detaiied written procedures describing their corrective action and disposition

●
systam for the controi of nonconforming msteriai. These procedures ahouid

define PR, MRB and CAB responsibiiitias and authority, levels of management

involvement and organizations authorized to pa~lcipate in PR, MRB and CAB

activity. They shouid aiso describe methods for ~R, MRB and CAB information

to be coiiected, maintained, dispiayed and reportad to various contractor

management Ieveis and ensure that information iS made readily avaiiable to the

cognizant Government representative. I

“4.5 Materiai Review Board (MRB). me MRB ahaii be chaired b a
Iraprasantative of the contractor’s Quaiity organization and s aii

inciude, as required, personnei representing other contractor
organizations necessa ine appropriate disposition of-7 to deterrn
nonconforming materla. As a minimum, the MRB shaii inciude the

zchairman an a representative of the contmctor’s engineering
organization responsible for product design. MRB members shaii
be seietited on the basis of thair tachnicai competence. MRB
members may caii upon other contmctor @ersonnei for technicsi
advice. if warmnted by the voiume of nonconforming materiai or
the divarsity of work operations, more than one MRB may be
estabiishsd. ”

21
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Imdementation notea:

1. MRB la a contractor responsibility under MIL-STD-1520C. The Government

reprasentstive is therefore not a member of the MRB and Is not required to

participate in the MRB unless otherwise direc@d.

2. The primary concern of the MRB Is the quality of products to be delivered

to the Government under the contract. me MRB Is responsible for timely

dispositions in support of production schedules; however, the MRB should

ensure that the thoroughness, completeness and integrity of dispositions are

not preempted by schedule considerations.

“4.5.1 MRB authority and responsibilities.

a.

b.

c.

d.

e.

7he MRB shall investigate, in a timely mannar, all
nonconforming material (axcept material previously dis- .
posed of In PR authorized In paragraphs 5.2 a, b, c, or d)
In sufficient da th to determine proper disposition.

r7he MRB shal review and concur@ all proposad use
&?S-ISand repair disposftfong prior to submission to the
Government for approval.
771eMRB shall review and concur In all proposed SRPS
prior to subrniss!on to tha Govemrnent for approval for
recurrent use under defined conditions.
A wrftten engineering an@ysIs shail accompan

8proposed use-as-is and repair (excluding SR )
dispositions if requested by the Govemmenk The MRB
shall ensue that the Government is’kept Informed of Its
Invastiqatfon and de!ibe@ions on these potential
dispositions so tha~ the Gqvemmeqt may act upon tha
MRB recom’rnendations in a.tlrnely manner.
Tha MRB shall disbose of nonconforming material In
acco$ance with pajagraph 5.3.”” ‘ ‘, ~

lmr31ementationnotes:

1. MRB members are selected based upon their thorough understanding of

the requirements of MIL-STD-1520C 8nd of the applicable technologies and

product

material

application. The contractor ensures th~. personnel involved in

review decision-making have appropriate quali~cations Including
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education, experience and product knowladge. MRB members cannot act

Independently on matters outside their fieid of technicai competence. Proce-

dures shouid provide for consultation with personnei not appointed to the MRB

when necessary. For exampie, some deficiencies may require extensive

structural anaiysis before a finai MRB decision;, Any member of the MRB and

the cognizant Government representative may @esd access to this technicsi

support.

2. A written engineering anaiysis is not required for most MRB dispositions.

These anaiyees maybe needed to ensure that a usf+as-is or repair disposition

is not iikeiy to result in a faiiure, in materially reduced uesbiiity or in hazardous

or unsafe conditions. When requested by the Government they normaiiy

address adequacy of dispositions.

3. MRB actions invoiving the Government representative’s approvai need

ciear and prompt communication between the contractor and Government

representative.

“4.6 Corrective Action Boatd [CAB]. Tha CAB sheil ensuts thst an
effactive corrective sction system la functlonln throughout the

Ycontractor’a organization. This function sha i be performed
through n?view and anaiysis of nonconformance data The CAB
shaii ensurs that records of causes of nonconformances, tn?nds,
and individual causes actad upon are maintained and that
individual rscords and summaries of actions taken ate prepared. if
wsrrentad by the diversify of work operations, more than one CAB
may be esfebiished.”

Taiiorina note:

1. The requirement for a CAB is intended primsriiy for production effons.

imrMementation notes:

1. See implementation note 3 on corrective action at paragraph 1.1 (page 1).

2. The contractor shouid deveiop a documented system for prompt, effective

corrective action whether caused by a suppiier or generated by the
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contractor’a own operations. The system should emphasize finding and

correcting the cause or causes of the nonconformance, -not just correcting the

nonconformance. Merely segregating nonconforming from conforming

material is not adequate. Cont~ctors should make effective use of

nonconformance data to prevent recurrence of’ the nonconformance. Priority

should be given to nonconfor@enc& ‘with the greatest potential for quali~

Improvement and cost @u@on.

3. Contractors have ( speclflc methods for dete@ng and correcting

nonconformances. When process control is applled early in the program and

the nonconformance dqte Is properly documented, anal~ed and acted upon, it

Is possible to substantially reduce costs by eliminating the cause of

nonconformances which would otherwise occur during production. Once

nonconformances are found, the CAB should ensure the responsible

manufacturing or design personnel, as appropriate, determine and correct the

cause. Monitoring the effectiveness of corre@e actions Is an important CAB

responsibility.

4. The contractor may have one CAB with subordinate corrective action

organizations to handle “day-today activities or es&blish separate CABS in

Individual facilities as needed for efficient operations.’

“4.6.1 CAB authoiitv and responsibilities. :

a. The CAB shall have authority fo ensure Implementation
of corractlve actions throughout’ the contractor’s
organization. The corrective actions shall extend to all
contractor operations 8ffecthrg product”quality.

b. The CAB shall have the authority to requite
investigations and” studies by other contractor
organizations necessary to define essential corrective
action+ which wiii resuit in reducing noncqnfonnance
costs 8nd reducing the amounf of nonconformances.

c. The CAB shaii ensure that documentation required by
paragraphs 5.7, 5.7.1, 5.7.2, 5.7.3,”5.7.4, and 5.8 is
maintained.

d. 7he CAB shaii ensure that aymmati data of
nonconformances and associated costs are anaiyzed
and areas of high potentiai ‘payoff, adverse trends,

●
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exceeding control limits, or out-@f-controi recurrence of
nonconformances are thoroughi~ investigated to
identify appropriate corrective act ons and to identi~
potentiai QiiJs.

e. The CAB is responsible for ansuring that foiiow-up
systems are maintahwd to ensure that timely and
effective corrective actions are taken.

f. The CAB ahaii ensure that reviews of nonconformance
data and PR and MRB disposition decisions are
conducted periodicsiiy to datermine that PR and MRB
actions are effactive and in ~compliance with the
requirements of this standard. ~

9. When controi iimit techniques are used and anaiysis of
cumulative data for an ap iicabie nonconformance

/?reveais that the established Jmits are being or wiii be
exceeded, the CAB shaii ensure that a process evacua-
tion is accomplished and that specific corrective actions
~:it~ken to bring the process back Into acceptable

h. When”corrective action is re tiired due to Inadequate~:
process controis or controi i rnit techniques and untii
such time as it has been demonstrated that the
corrective action has been effective, the CAB ahaii
ensun? that the contractor documents nonconformances
and monitors: yieid requirement devaiopment, docu-
mentation, and evacuation; the process controi system
for compliance; process improvement activity as it
reiates to trends; and recurrences of nonconformances.

1. The CAB shaii be responsibiti for the Initiation and
monitoring of QiPs uniess this function has been
asAs~g~edby the contractor to a group senior to the

.

Tallorfna note:

1. The requlremant for a CAB is intended primarily for production efforts.

Imtilementation notes:

1. Nonconformances offer opportunities to improve the process and product.

The root causes of nonconformances that neadl corractlve action are usually

within the province of management and beyond the scope of those employees

within a process to correct. Often 80-85% of nonconformance and ayetem

problams are caused by the process itself (and not by the operator) and

therefore are the responsibility of management to correct.
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m..
2. There ere no requirements In MIL-BTD-1520C on the exect level of

organlzationet management from which the CAB members are selected. A key

element is that CAB m“embsrs have the authority to ensure ~at corrective

actions are taken acrosq all operations affecting product quality.

3. It Is the rssponslbilIty of the contractor to develop methods of operation

and select the most ~ective arrangement for establishing the CAB. Many

contractors establlsh a CAB consisdng of top management individuals who

meet periodically to recslve middle rnanagernent or action team briefings on

the corrective action and disposition system. Bsssd upon these brleflngs,

actions are directed as required. The contrscto~s organizational responsibility

for CAB Information processing should be identified in its documented quality

program or system.

4. The CAB oversight role does not normally extend to individual

manufacturing process control limits (e.g., upper and lower control limits for

process variation) unless the process Iscausing slgnlfIc8nt nonconformances.

5. Analyals of nonconformances may Identify the need for operator training,

but the CAB is not Intended as a disciplinary body, nor are actions expected to

be punitive In nature. The Intent 1sto bring resources to essist the employees

working within a process to correct adver&e trends and” prevent further

nonconformances.

*’4.7 Government rlahts. The Government reseryes the right to:
review all contractor procedures developed to implement this
standard; disapprove the proced@es If they do not accomplish
their objectives; observe PR, MFIB, CAB, and C?IPactivities; and
review documents or ~other data mqulred by” this standard.
Acceptance or rejection of ‘nonconforming material presented to the
Government /s the Sole prefogaffve - of the Government.
Acceptance of nonconfor@ng material by the Government may
involve a moneta~ adjustment or other consideration. The right of
Government disapproval specifically appl{es but is not, limited to
the fo//owlng:

.

●
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a. Proceduks, activities, organfzt$fon, and repotis of PR,
the MRB, and the CAB.

b. Contractor standards es@b/ishing cantroi iimits.
c. Contractor-proposed tispair procedures inciuding SRP

expiration dates, ilmits, end extensions.
d. Records and anaiyses of !nonconformences and

corrective actions reiated to those noncanfonnsncesi
e. 77reright to withdraw approvai of previously approved

SRPS.
f. MRB and CAB members and f+ersonnei 8P inted PR

Pauthority at the time of seiection or anytime t eresfter.”

Imt)lementation notes:

1. A premise of MIL-STD-1520C is that the contractor has the responsibility

for PR, MRB, CAB, QIP and othar activities to control and corract the causes of

nonconformance. The standard does not raquire the Government to be a

member of any board or activity, but raservas the right of Government

disapproval when procedures do not accomplish their objectives, or whan

●
actions and materiai are determined to be unacceptable.

2. Uniess otherwise specifiad by the procuring activity, Government

performance and participation described in this standard is determined by tha

cognizant CAO. The procuring activity may define particular requirements of

Government performance and participation by means of a Quaiity Assurance

Letter of instruction or written delegation, etc., from the procuring activity to

tha CAO, or Memorandum of Agreement between the procuring activity and tha

CAO.

“5. DflAiLED REQUIREMENTS
5.1 identification and seareaation of nonconfonnina materiai.
When materiai is found to be nonconforming, nonconforming items
shaii be conspicuously marked or tagged (or othenvise identified if
markin or tagging is not practicai) and positively controlled to

fpreciu e its unauthorized use in production. Nonconforming
materiai to be submitted to the MRB shall be moved to a controlled
area designated for storage of nonconforniing materiai uniess not
practicai due to size, configuration, environmental requirements, or
other conditions authorized by the Government. The designated

●
area shaii be protected to pnsciude unauthorized removai of
nonconformh)g material. ”
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Imr)lementation notea:

1. Material found to be nonconforming requires proper control. Control can

be achieved by segregating the nonconforming ‘meterlal In controlled storage,

clearly marking the nonconforming material, marking accompanying doc-

umantstion, use of conspicuous tags, or through identification in electronic

date systems. Tha pr!mary purpose, through actions appropriate to the

contractor’s operation,’ Is to control ~terial pandlng disposition and to

prevent the incorporation of rejected rn~erial into deliverable ~oducte.

2. Once nonconforming material ‘has been properly dlspositioned as

acceptable, It may be processed as normal material unless otherwise directed

by the contract, the MRB or by the Government representative::

3. The contractor’s procedure should descri~ the following: ~

a. The physical Idenuflcatlon means used such as tags, MSIS,

identification on accompanying papqwork or through identification in ●
electronic data ayetems.

b. llta authorized personnel and methods used to apply and remove

tha tags, labels, ate. :

c. Controlled arqes such as cribs, cabinets and bonded araas, and

when and how used.

“5.2 PR dlsDositIon. When material h? Initially found to be
nonconforming, It” shall ‘be examined by cont~ctor-ap ofnted

rQuality personnel, ‘asslstad by other contractor @e&onneI i neces-
sary, to determine if the nopconforqmce: ,:

a. RequlN?s scrapping of the material becquse It is
obviously unfit for use and cannot be ecpnomicaiiy
reworked or epaired. !

b.
c.

Canbeeiiminatedb~ rework.
Requires return oft e meteriai to the sup iier!

d. Can be re aired using SRPS which have
E

$enconc.rred
in by the RB and approved by the Government.
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e. Meets none of the above criteria and shall be refewed to
the MRB.

PR action does not negate the requfratient for identification,
documentation, and corrective action associated with noncon-
formances. It does recognfze that some nonconfonnancas do not
warrant referral to the MRB and can be handled more economically
at the location of /nftia/ detection.”

lmtMementetion notes:

1. PR Is an MRB delegated function and decision-making process performed

by the contractor on carlain catagorias of nonconforming materiai without

submittei to the MRB or to the Government reprasentative.

2. Contractor personnei appointed to act as i?R representatives can make

disposition decisions for rework, standard repair, scrap or return to sUppiif3r,

and may obtain assistance from other contractor parsonnei (a.g., en9ineeKin9)

as necessary. PR can somatimes require a higher level of knowiedge than that

●
required for originai assembiy (e.g., if disassembly is required to perform

rework) to prevent inducing additional and possibly more a8riOUS

nonconformance.

3. Management is responsible and accountable for ail PR activities and

disposition decisions, inciuding ensuring that competent pereonnei are

appointed to act as PR representatives and for monitoring PR dispositions to

ensure that appropriate disposition decisions are being made.

4. Nonconformances dispositioned by PR pereonnei are subject to cOrrSCtive

action consideration to the same degree as those disposed of by MRB.

5. The PR function can be very cost-effective when properly administered by

reducing the number of nonconformances submitted to the MRB. Usuaiiy, the

majority of nonconforming material dispositions are rework and standard

repair that can be handied through PR.
. .
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“5.3 MRB dfsoositlon. ‘All nonconforming material not disposed of
in PR shall be disposed of by an MRB decision to:

a scrap.;
b. Rework.
c. Returrj to supp//er.
d. Repeir_by an approved SRP.
e. Recommend to the Government for repair by other than

an SRP.
t Recommend to tie Government for ma?-as-ls.
9. Request a waiver from the contracting officer.”

lmDlementatlon note:

1. The most important consideration In the disposition

MRB decision be based on sound technical evaluation.
process 1s that the

The quality system
needs to provide for outside experlise to supplement MRB capability when

necessary. Disposition decisions are subject to Gcprernment review. The

system should define when and how Government approval for us~as-is and

repair dispositions are obtained.,,
.,

,,,

●’5.4 use-as -is dIsDos!tIons. J?@ram@a pe~aining to useas-fs
dispositions are as follows: ,.

,, ~

“a. All use-as-l+ ,disposltions must ~ approved by the
Government. , ,,

b. Until the u~as-is dfspositiori. has b&n approved, the
nonconforming material shall not ~ further recessed

f“ Lnor used w~t out jjripr Goyernme@ author tfon, or
unless controlled ‘by methods approved by the
GovemmenL

c. All USS-SS-ISdispositions shall include a determination
of the ‘ap ro tfateness of a #documentation change and
the rnet~o~” for aixiomp,,sh,ng any recommended
change (Le~, design change, changes to technical
documentation including drawings, s. cifiC8ti0nS, and
Technical Orders, ror recommen ed changes to
Government specifications).”

Tailorina note: ‘ ,

1. This paregraph may be modified by the procuring activity when determined

appropriate to specify approval of @e-as-is dispositions at the time of end

.-

● 1

●
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a
item acceptance, major assembly acceptance or at anytime in tha

manufacturing process prior to acceptance.

lmDIementation notes:

1. Approval of a use-as-is disposition is distinctly separate from acceptance

of the material. Dispositions are typically made on incomplete items which

need additional work, testing and incorporation Into higher levels of assambly.

The matarial may not be acceptable for other reasons. Acceptance la made

aftar tha Ham is completed at the placa designated in tha contract (sea FAR

Part 46).

2. Mathods approved by the Government in paragraph 5.4.b may include

authorizing use-as-is dispositions in advance with approval and acceptance of

the material at a later time. This facilitates off-shift and off-site operations or

other circumstances where the Government has ,confidenca in the MRB system

● and approves continued processing. This avoids delay for Government reviaw.

It does not, however, authorize dellbereta rnanufactura of any noncon-

formance.

3. The intent of paragraph 5.4.c is to require a review to determine If a

documentation change should be made by :the approprleta authority to

preclude rejection of Items that are afforded a ‘use-as-is disposition bSCWSe

the product is fully usable. It can be more efficient and economical to change

the unnecessary requirement than to Identify, document, analyze and

disposition a recurring nonconformance. This applies when it is clear that the

nonconformance is the result of the inability of the manufacturing process to

meet tha apacified requirements due to unnecessarily tight tolerances or

process requirements, etc. When tha contractor does not have authority for

approval of the documentation change (e.g., military specification), then the

contractor may satisfy this paragraph by requesting the appropriate authority

to make the change. When determined that a documentation changa Is not

appropriate, then the CAB focus should be on improving the process capability

● for conforming to the tolerance. A QIP maybe needed.

31

Downloaded from http://www.everyspec.com

pdf11

pdf11

pdf11



MIL-HDBK-350

,.

4. A

,.

change may be listed as corractiva action for the

nonconformance. If properly released and effective on the Item raported with

the nonconformance, Government approval for a use-se-is is not required as a

nonconformance no longer exists. ‘

“5.5 ReD81r dISDOSltiOIrS. Raquirempnta PS@In/ng fO N?pSfr
dispositions ara 8s follows:

a.

b.

c.

d.

e.

f.

9.

h.

SRPS shall ~a submitted to tha Govarnrnent for approvai
prior to implementing !ha SRP.
Proposed re air methods (other than prsviousiy

tapproved SR s) shaii be submitted to the Govammant
for ap rovai prior to accomplishing the repair action.

c?Tha ovemment act of approving tba rapair tachni ua

7
doas not compromise tha Govarnmant’s right to react
tha mstarisi aftar completion of the repair. LJsa o aii
repair procedvtes is af the contractor’s risic
Prior to any repair disposition dacision a judgmant shaii
be made by tha contractor rhat tha tipeir wiii be cost-
affectiva reiativa to otnar disposition aitarnatives.
instructions ‘for reprocessing oft materiai aftar
completion of re ir and bafors its raiaase shaii be

rinciudad in the RP or other rapair procedure. Thase
procaduras ahaii inciude the requirement for contractor
inspection and test.
Tha contractor shaii maintain records deteiiing the dates
of use and numbar of applications of SRPS.
71?econtrsctof shaii review SRPS periodically to ansure
that they are camp/a?e, up-to-data reiative to currant
procass cepabiiify and stste-af-the-ati, and am bain

fpropariy appii+ under the conditions defined for tha r
usa.
Nonconforming msteriai to which an SRP has been
satisfactorily ‘appiied is subject to Government
inspection when s~cifiad in’ ‘tha SRP or as otherwise
diracted by tha Government. Aii other repaired matariai
shaii not be furthar recessed nor used without rior

r? ““ e$ byGovernment autho zation or uniass controii
methods approved by the Governmapt.”

Tailorina note:

1. The requirement to maintain records detailing the dates of use and number

of applications of SRPS is intended primarily for production efforts.

I

●
I

.

●✎
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lmrMementation notes:

1. Approval of a repair disposition is distinctly separate from acceptance of

the material by tha Government. The discussion regerding uesae-ls

disposltiona in implementation note 1 at paragraph 5.4 (page 31) also applies

to repair dispositions.

2. The requirement to establish an expiration date or finite Iimtt on the.

number of applications of SRPS may be satisfied by establishing an annual

review of each SRP for continuation on a spe~ed date. Records detaillng

dates and number of applications of SRPS are intended to provide information

on the frequency of usa within a given time frame and does not necessarily

require collection of the exact detes that the rep61rwork Is parformad.

3. Repairs (other than standard repair) maybe kad more than once, but each

application of the repair must be separately: authorized for use prior to

accomplishment of the repair unless otherwise directed by the Government.

I

4. Materiai undergoing .overhaui or repair per ttie contract or as prescribed by

the contract specifications is not normaiiy considered to be nonconforming,

LMleSS an error occurs in the performance ~of the work that results In

nonconformance to contractual or other applicatjie requirements.

“5.6 ScmDDed material. Scrapped MStefia/ shall be COnSplCUOfISly
identified and controlled to preciude its subsequent use in a
contract item uniess approved by the Government.”

imDiementation note:

1. Nonconforming materiai disposed of as scrap is conspicuously identified

as such. Many contractors matai stamp, rnutiiate, paint or otherwise

permanently identify scrap that Is not to be proniptiy destroyed. Consideration
may be given to allocating scrap material that Is properly Identified to preclude

its reintroduction into production for afternata uses such as experimentation,

testing or training.
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*’
“’5.7 Nonconformhfa material documentation. 7he contractor
a stem shall maintain records of all nonconforming materiel,
d!’&osItlons, ass\gnab\e causes, corrective actions, and effective-
ness of corrective actions. These recor~s shall be organized to
permit efficient ratrleval for sumyrkstfon requited by~rsgm~h
5.8, knowled e of previous dlsposltlons, and correc ve act on
monitoring. %e contractor sha,, ensure that documntst,on of
nonconformances inclu”desthe following:

a.
b.
c.
d.
e.

m.

Contract number.
Initiator of ttie document.
Date of the f@fat/on.
/dentff@stioq of the documeqt for trece@bi/ltypu oses.
Specific identification (e.g., part number, name, Xational
stock Number) of tha nonconforming material.
Quantity of Items involved.
Num@r of occurrences.
The place In the manufacturing process where the
nonconformance wss detected.
A detafled description of the nonconformance.
Identiflcetion of the fiffect~ gpeclff@on, drswhrg, or
other document.
A description of the cquse(s).
Dfsposltfon of the nonconforming Item (rstum to
supplier, rework, use of an SRP, scre or refer to MRB).

PIdentification of pe~qnnel respons ,ble for making the
dfsposltlon decision. ”

i’

2. A contract number or. program identifier and cross reference to the

contract number is r~uired for Identifiable end items, but it may not be
practical or necessary to identify the contract num@r in all cases or at all “

ievels of assembly. While in many instances the contract number may be

readiiy ascertained, In other Instances, such aS invoiving piece parts, common

storea of manufacturing materlais, multipie contracts or whan commercial and

miiitary work are baing pefiormed S!muitaneousiy at the same contractor

faciiity, it may not be; practical to identify the nonconforming materiai to a

34

imDiementation notes: ~ !

1. MIL-STD-1520C providas : a iisting of required information to be

documented; however, it does :not provide a format or prascriba

documentation configuration, styie, rnqfia or procaasIng requirements.
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* specific contract at the tlma of tha disposition. In such cases tha

documantstion, or control by mathods approved by the Govamman~ shell

ensure that contract requirements are mat before tendering the Item to the

Government for acceptance.

“5.7.1 Additional documentation for MRB Hams. tf nonconforming
material is refarrad to the MRB for dlspositlon, the MRB shall add
the following information to the documentation:

a. Reference to or attachment of the written enghmering
analysis when ptwformed. ~

b. i%hal disposition of the nonconforming iteMS.
c. Signature (or personai identification atsmp) of

disposition authorities.” ~

lmrXemantatlon notes:

1. A written engineering analysis is not required for most MRB dlspoeitions.

The written analysis may be naeded to ensure that a ues-es-ls or rspslr

disposition Is not likely to result in a failure, in rhetarially reduced usability or

o
in hazardous or unsafe conditions.

2. The requirement for Idantificstion of the disposition authorities can be

accomplished by a atemp, handwritten signature or, for an electronic data

processing environment, by a personal identlfi~tion code. Access to StSMpS

or electronic personal Idantlffcation codes muqt be properly safeguarded to

prevant unauthorized use.

“5.7.2 Additional documentefion for corrective action. If corrective
action is required on an individual nonconfotnrance, the fOiiOIVing
information shaii be recorded:

a. An anaiysis of the recorded cause(s) and identification
of the true (or root) cause.

b. 7?Ieactions taken (or pianned) to correct the cause(s) of
the nonconformance and thereby preciude recurtenca.

c. identification of the individual and contractor
functional area(s) rasponsibie for faking the corrective
action.

d. Date, seriai number, or iot number when corrective
action wiii be compieted or is estimated to be
compieted. ‘“

35
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01
“5.7.3 Recurrlna Inonconformances. ,If corrective action is not
warranted on an Individwji nonconformance but collective or trend
anaiysss of recurrences of the nonconformance indicate that the
process is not within acceptable iimits and corrective action Is nec-
essary, the contractor shaii document the information required by
paragraph 5.7.2 7his information need not be inciuded on the
individual nonconformance records.’”

Tailorina note:

1. This requirement is intended primarily for production efforts.

,.

●’5.7.4 Nonconformance costs. The contractor ihali determine and
record the costs associated wito nonconformances. The objective
of genen?ting this coat dafa is to provide currsot 8nd trend data to
be used by the contractor in ‘determining the need for and
effectiveness of corrective action. 7he resuitqnt coat data ahaii
serve as a basis for necesSaW CAB” and QiP action When
appropriate. Nonconform@ms cog summaries shaii, upon mques~
be furnished to ti?e Govemmsnf. .The coat collection ahsii consist
of acrsp, rework, tepair, use-as-is, and @turn to guppiier costs, pius
other costs as determined appropffata by the contmctor.”

Tallorlna note:

1. me requirement for collection of

primarily for production effo~s.
costs Is Intended

Imdementetion notes:

1. MlL-STD-l 520C requires nonconformance costs to ba summarized

repotted. It does not prascriba tha mathod to be used to satisfy

and

the

requirements. The contractor determines how the cost deta is defined,

accumulated and usad. Contractors may collect nonconformance cost date

across homogeneous araas such as machine shops, cable shops and

electronics fabrication shops, as well as’ data appropriate for individual

contracta. This approach can Increase tha likelihood. of identifying cost drivars

and obtaining corrective action when like hardware Is “being produced across

several contract lines.
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●
2. Cost data Includas cost associated with rejIair, rework, scrap, ues-ee-ls

and return to supplier. Individual collection of exact costs of rework In some

casas could be more expensive than tha cost of correcting tine problem. A

useful cost collection system enables ~monitoring or collecting

nonconformance costs without creating a complex ayetem., Contractor

procedures using combinations of actual accoimting costs, time etsndarda

data, production engineering evaluations of rework and repair effort, etc., can
accomplish the intant of ,nonconformance coa monitoring more effectively

than aatting up specialized accounting systems. This is especially true in

contractor facilities where highly sophisticated, ~low volume production is a

way of life.

3. Standard cost factors or estimated cost values for actions such as uss-as-

1sor return to supplier maybe developed as nonconformance costs. Standard

cost factors may also be developad to become a part of other nonconformance

costs. In many contractors’ facilities, these co&ts are analyzed in terms of

● dollare. MIL-STD-1520C, however, does not stipulate a unit of measurement fOr

costs. Labor hours may be an effective unit of measurement under CSftsln

circumstances, such aa In Iabor-lntenslve operations. Costa may be maasured

indirectly through productivity factora. Methods of determining noncon-

formance costs should be consistent with the methods used by the contractor

for determining other contract cost date in ~accordance with the Cost

Accounting Standards.

“5.8 Minimum data summarization requirements. Nonconformance
data shall be recom’a~~ anr;$lemmarlzation of tha quantify of
nonconforming of ; recurrences,
determinations, corrachve actions, dlsposftlons, and no%%
forrnance costs as described In parsgraph 5.7.4. Nonconformance
data shall ba used by the CAB to determine tha need for and
effectiveness of corrective action. 7he format of the data and the
frequency of pre aratlon shall be at the discretion of the contractor

Ibut in no cases all the preparation be lass frequent than quarfetiy.
As a minfmum, the following data shall be inciuded:

a. Quantity of nonconforming items.
b. Number and type of nonconformances.
c. Number and type of dispositions.’

.
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Cause determinations.
Type of corrective actions and status.
Delinquent corrective actions.
Nonconformance costs.
Trend information and analysis thereof. ”

Tallorina notes:

1. Tha requirement for collection of nonconformance data is intended

prhnerfly for production afforts. On rn8jor system development the data may

be analyzed as an indicator of progress toward establishing a stable product

baseline and ensuring a level of design maturity.

2. Nonconformance data collection, summarization and analysla for efforts

other than production may not ~ cost-effective due to the nature of such work

and the small quantities Involved. Nonconfor~nce data Is most useful after

the product baseline has been established.

Implementation notes:

1. The requlremenfa of MIL-STD-1520C in this area reflect a goal of the overall

standard which Is the reduction of nonconforrnancea to a minimum through a

Cost+ffectlve corrective “actIon progra’m. me e~ent of data collection and

analysls Is linked to tha”achievement of this goal.

2. Corrective action data may Include the number of corrective actions

scheduled and takan, the num~r and type of recurrences, and itemization of

delinquent corrective actions.

,,

3. Tha intent of this standard (I.e., to astablish a cost-effective corrective

action and disposition aystern for nonconforming material) is to be considered
when establishing the nonconformance data collection systarn.

“5.9 Control of material review and dfsDos\tlon system at sumllers.
7he prime contractor has the option to delegate to suppliers the
authorit for material review and disposition of nonconforming

rmaterla. /f the prime contractor elects to delag8te such authority,
the procedures of this standard shall apply either in full, or as
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appropriately tallorad, to the suppliers. Tailored requlraments
applied to suppliers shaii be in consonance with the requirements
of this standard and must be acceptable to the Government
Fuflhermore, the authority to present nonconforming msteriai to
the Government for approvai of recommended dispositions is
iimited to the prime contractor’s MRB uniess specific authority has
been deiegated to the Government agent~ having contrsct
administration responsibility for the su contract by the
Government agency having contract administration responsibility
for the prime contract. The prime contractor shaii review and
approve materiai review and disposition systems of suppiiers”

Tailorina nota:

1. This raquiremant is Intandad primarily for production efforts.

]mrNementetion notes:

1. Tha prime contractor determines the appropriate fiow down of MIL-STD-

1520C raquiraments to suppiiars. The dacision may be to flow down aii, part or

●
none of tha requirements as appropriate. Major subcontractors may have ali

raquiramants of the stsndard, whereas smaii suppiiers may have oniy a

minimai system with no MRB authority at aii.

2. The prima contractor and CAO examina the need and axtant of MRB dispo-

sition authority at suppiiers at the earliest practical time. if the prime

contractor eiacts not to deiegata materiai raview authority to a suppiier, or if

the prima doaa deiegata such authority to tha suppiiar, ”but the Govamment

does not inciuda MRB approval authority in the delegation to tha CAO, the

suppiiar is praciudad from presenting recommended repair and use-as-is

dispositions diractiy to the CAO cognizant at its piant for approvai. if needed,

tha auppiiar wouid than submit thesa types of dispositions through tha prima

to the CAO at the prime’s piant for approval.

3. Whan meteriai review authority is deiegatad to a suppiier, purchaae orders

or subcontracts should inciude a statemant of limitations on redeiegation to

iower tiar suppiiers. Generaily, materiai reviaw authority is daiegated when tha

m

subcontractor has design authority and/or the effort is aufficientiy Iarga to
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make It cost-effective. Supplier personnel Involved In material review decision-

meklng must have quallficetlons including background, educetion, experience

and product knowledge. Continuation of delegation is dependent upon the

supplier’s performance of tha applicable flow down requirements.

. .

“5.9.1 Corrective 8ctlon at suDDlier facllltles. Supplier organiza-
tions shall be, notified of rn@teriei nonconfomrencea and the
mqulrement, when necessary, for corrective actions. ne
contractor shall ,petforrn follow-up review of tbe corrective action
taken by supplie~.” !

“5.9.2Records of nonconformfna” mateffal received from suDD!iers.
77re contractor shall maintain” a record of any nonconforming
material tecelved from each supplier. ; This information shall be
used in the contractor’s vendor or supplier rating system.”

Tailorina note:

1. This requirement is intended primarily for production efforts.

“5.10 Audits. 7?re corrector. shall periodically audit, or have
audited, the corrective action and disposition system for
nonconforming material (both hphouse and at su pliers where
appropriate) for compliance with the r ulrements o this standard

7“ “and to ensure effectiveness. If an au .It is conducted by a party
other than the prime contractor, the contractor should notify the
Government anti repin primarily responsible for that
performance.” ‘ , :

Tailorina note:’

1. The raqukemant for audits Is intended primarily for production efforts.

lmrNementation note=

1. Audit schedules and frequency are at the discretion of the contractor.

Contractor records of audits” are available for on-site Government review upon

request. :;

2. Suppliar audlte conducted by third patiies for the prime contractor do not

relieve the prime contractor of res~onsibili~ Ifor that performance but may

provide an economical and efficient approach. ;Notification to the Government

I

. .

●

I
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●
may be in the form of a statement on tha audit report claarly indicating when

and by whom the suppllar audit was performed.

“6. NOTES
6.1 Intended use. This standard is for use on production contracts.
It also applies to developmental and limited production contrscts
with appropriate taiioring. it is not meant to be a “stand alone”
document but shouid be used in conjunction with a highar-ievei
contract quaiity requirement as described in FAR 46.202~.”

Tailorlna notes:

1. Tailoring involves examination of each section, paragraph and sentence of

the standard. After completion of the tailoring ~process, it may be that no

deletions or modifications are appropriate. Tailoring is performed by the

procuring activity and should consider any ~tailoring proposad by the

contractor and CAO.

o 2. MIL+TD-1520C is most effective qn contracts where production ratas

provide a data base and a return on time invested to analyze processes and the

causes of variation to prevent the recurrence of nonconformance. However,

development, low volume and iimited production contracts aiso offer

opportunities, and the extent to which this standard will apply Is determined by

the procuring activity for the specific contract application.

“6.2 Chanaes from previous issue. Asterisks or verticei iines are
not used in this revision to identify changes with respect to the
previous issue due to the extensiveness of the changes ‘
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CONCLUDING MATERIAL

Custodians: Prapering activity:
Army - AR Air Force -05

Navy - OS

Air Force -05 (Project QCIC-0125)

Ravlaw activities:

Army - AV, ME, GL, CR, AR, Ml, AT

Navy - SH, EC, AS, SA, TD

Air Force -10,23

Marine Corps - MC

DLA - DH

.0

e
●U.S . G~ PUNTING OFFICG 1991-504-036/50330
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