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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 Disposition System
for Nonconforming Material. It provides Information useful in training
personnel invoived 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
Statistical 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 Defense Federal
Acquisition Regulation Supplement (DFARS) Part 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 lnformatloh available on these topics. One useful
reference, which also provides information on other sources, is Juran's Quality
Control Handbook, fourth edition, by Dr J. M. Juran.

5. MIL-STD-1520C is used with contract quality system requirements
described in the FAR 46.202-3 (and DFARS 246.202-3), Higher-level contract
quality requirements. MIL-STD-1520C is intended to supplement those
requirements. '

6. Facllities, products and management techniques vary widely among DOD
contractors. This handbook does not provide detalled guidance for all
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situaiions bui ofiers accepiabie 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 activity.
Clear communications on key processes, verification methods, delegations
and program objectives Is needed to establish an effective, economical and
efficlent system.

8. MIL-STD-1520C is subject to tailoring. Talloring Is an activity that occurs
prior to award of a contract and consists of the deletion or modification of
those requirements which are not applicable or.not cost-effective for a given
acquisition. Specific talloring guidance is contained, where appropriate, in the
tailloring notes following the quoted portion of the standard.

9. When talloring is applied to production contracts, few, if any, changes to
the standard may be necessary. For other acqulshlon scenarios (e.g., research
and development contracts, cost reimbursement contracts, low volume or
limited production efforts, etc.), tailoring should be considered. Suggestions
for tailoring In some of these scenarios is contained herein.

10. Records and documentation referred to In MIL-STD-1520C may be In the
form of compuier displays or eiecironic data processing, provided they are
readily available for review and properly safeuarded to prevent unauthorized
aiteration. '

11. The handbook uses the following format: each paragraph (or group of
paragraphs) of MIL-STD-1520C is quoted verbatim /n italicized print This Is
followed by tailoring notes and/or imp!ementat!gn notes, Each quoted portion
of the standard, together with any applicable tailoring and/or implementation
notes, is set off from the rest of the text by solid horizontal lines. Care has
been taken to quote portions of MIL-STD-1520C in the handbook verbatim. Any
errors in these quotations are inadvertent and do not alter or affect the require-
ments of MIL-STD-1520C in-any way.
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12. Beneficlal comments (recommendations, additions, deletions) and any
pertinent data (e.g., lllustrations and actual examples of where guidance Is
needed) which may be of use in improving this document should be addressed
to: Office of the Assistant Secretary of the Air Force (Acquisition), Chief,

Manufacturing and Quality Division, ATTN: SAF/AQXM, Washington, DC 20330-

1000, by using the self-addressed Standardization Document Improvement
Proposal (DD Form 1426) appearing at the end of this document or by letter.

iv
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"FOREWORD. j

The premises upon which this standard Is based have not changed
and are stated as follows. It Is Department of Defense (DOD) policy
to reject material and supplies that do not conform to all
contractual requirements. Deviation from this policy Is permissible
only when the Government determines that acceptance of such
material and supplies Is in its best Interests. Acceplance of
nonconforming material Is the sole prerogative of the Government.
The act of offering nonconforming material to the Government
should be an exception and the consistent offering of
nonconformances Is indicative of a degradation in the contractor’'s
control over quality." ‘:

"1. SCOPE ' :

1.1 Purpose. This standard sets forth the requirements for a cost-
effective corrective aclion and disposition system for non-
conforming material. It defines requirements relative to the
interface between the contractor and the contract administration
office on nonconforming material. This standard sets forth the
DOD contracting activity requirements for .a properly constituted
Material Review Board. The primary purposes of the corrective
action and disposition system are to Identify and correct causes of
nonconformances, prevent the recurrence of wasteful nonconform-
ing material, reduce the cost of manufacturing Inefficlency, and
foster quality and productivity improvement.”

Implementation notes:

1. MIL-STD-1520C sets forth the DOD procuring activity requirements for a
properly constituted Material Review Board (MRB) as referred to in MIL-STD-
480B, Configuration Control-Engineering Changes, Deviations and Waivers,
paragraph 5.4, Requirements for waivers.

2. Application of this standard provides a means for improving quality and
productivity, thereby reducing losses associated with nonconforming material.
When effectively implemented, it results in fewer nonconformances, lower
nonconformance costs and better first-time pass rates.

3. MIL-STD-1520C recognizes that investigation and corrective action for
every instance of nonconforming material as If they are of equal significance or
consequence is not cost-effective. Focusing corrective action effort Is one

-
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extremely important feature of this standard. Nonconformances Impacting
safety, performance, high rate manufacturing processes or delivery schedules
require immediate corrective action to prevent further recurrence. While every
nonconformance can offer an opportunity to improve, for isolated nonrecurring

nonconformances the cost of investigation and corrective action could exceed

the loss. An effective corrective action and disposition system directs
resources toward those nonconformances with the greatest impact and
notentlal for quality lmnrnunmnnf Dﬂrnfn analysis (see flgure 2, page 5) offers
one effective method for focuslng on the slgnlﬂcant few with the greatest

potential return. i

"1.2 Application. When referenced in a confract this standard
applies to material and supplies (excluding computer software) to
be delivered to the Government which fall to conform to contractual

requirements. Requests for speclfication changes, engineering

changes, and major and critical walvers and deviations are not
applicable to this standard.”

Implementation notes:

1. Asls the case with computer software, this standard is not intended for the
disposition of nonconforming technical or engineering data to be delivered to
the Government. Nevertheless, the corrective action provisions of the
standard do apply to computer software and technica! or engineering data (or
anything else) when it Is a cause of nonconforming material.

2. The standard Is not intended for approval or disapprovatl of deviations,
minor or otherwise (as defined by MIL-STD-480B).

3. MIL-STD-1520C is also not intended for application to equipment during
field use. Once equipment Is “delivered” for use, whether material was
accepted by the Government or not, nonconformance reporting Is normally
' accomplished by Product Quality Deficiency Report or Service Report.
However, these reports and other sources of field use data when analyzed by
the Corrective Action Board (CAB) or other personnel can provide a valuable

source of information for use in improving the design, development and
production processes.

»n
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"1.3 Change notices and revisions. Whenever this standard is
changed or revised subsequent to Its contractually effective date,
the contractor may follow or authorize its suppliers to follow the
changed or revised standard provided no increase In price or fee Is
requf;od. The contractor shall not be required to follow the
changed or revised standard exceﬁr as a change In contract. If the
contractor elects to follow the changed or revised standard, the
contractor shall notify the contracting officer In writing of this

election. When the contractor elacts to follow the provisions of a
change or revision, the contractor must follow them In full unless
otherwise authorized in writing by the contracting officer.”

"2. REFERENCED DOCUMENTS
Not Applicable.”

“3. DEFINITIONS”

Tailoring note:

1. As a result of talloring the requirements of this standard, some definitions
may no longer be applicable. Since they contain no inherent action, tailoring
the definitions is optional.

*3.1 Control charts. A graphic representation of data used to
detect, identify, analyze, and eliminate unacceptable variation in a
given characteristic, process, or product. Computer software
programs may be used for this purpose without a need to display
the control chart itself. Commonly used' control charts Include
variables or attributes process data and associated control limits,
scatter plots of trends, histograms, and graphic displays of
nonconformances by category. Control charts facilitate analysis of
the process yleld leading to potential changes In processes,
methods, machines, and requirements documentation; evaluation
of defect distributions to focus on significant causes -of
nonconformance; analysis to distinguish between chance and
assignable causes of variation; and monitoring of the effectiveness

of corrective action.”

*3.2 Control_limits. Control limits are criteria that establish
maximum variation beyond which action must be taken to iIn-
. vestigate and when feasible correct the cause(s) of
nonconformance. Control limits do not preclude corrective action
when abnormal patterns of variation occur without any individual
data exceeding the control limits. Control limits are developed
using stancard statistical methods or other approved techniques

3
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and are based on documented process history. They are estab-
lished to assist iIn fulfilling the contractor’'s responsibllity for
submitting a conforming Iltem, identifying necessary corrective
actions, and reducing nonconformance levels."” |

Iimplementation notes:

1. Control charts (paragraph 3.1) are useq in process capability studies, In
statistical process control (SPC), and in data analysis and problem solving
(e.g., design of experiments, variabllity reduction, etc.).

2. Control limits (paragraph 3.2) or "action limits" may be used depending on
the nature of the contro! chart and its application. Control fimits may refer to
the individual process level (micro sense) or to the summary or organizational
level (macro sense).

3. Contractors may use a varlety of approaches for control charts and control
limits to implement MIL-STD-1520C. The exact methods for charts and graphic
approaches are not speclﬂed by MIL-STD-1 520C. It Is the responsibllity of the
contractor to determine how, where and when they will be used unless
otherwise specified by the contract. Control charts are kept at the process
operator and/or higher organizational Ievelé as needed. In some cases data
may be periodically sampled and analyzed. In others, data may be collected
over time and then periodically analyzed. The objective is to understand the
operation and provide Indlcaiors of quality that will facllitate meaningful
decisions about nonconformances and corrective ac;loh.

4. Control charts typically are used to measure nonconformances per unit, a
manufacturing operatifon, process or area, with épntrol l:imlt standards to
provide an alert it an adverse trend develops. Contractors may include daily,
weekly, monthly, quarterly or annual summarization depending on the applica-
tion, need for review and purpose of the lnformatiop. 'Normalization by labor
hours, product complexity and opportunity for errors may be needed to
provide meaningful comparisons. Nonconformances per thousand opportuni-
ties or labor hours are common normalization factors. Tl;rnellness of open
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material reviews and corrective action, nonconformance rates in receiving, test
and field operation, including those of supplier products, may be displayed.
Work station or data for work operations may be "rolled up" Into
summarizations for higher level management visibllity and action. The number
and status of internal and external corrective action requests, including
requests sent to suppliers, 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 used for
process analysis, process control and corrective action follow.

(sen B
0 -
60 - | 75%
Process .
Step o 2
2
0 | 50%
:
g% - =
Decision Z o @
2xn g g L E |
=1
10 - g Z E
CAUSE OF NONCONFORMANCE

FIGURE 1. FLOW CHARTS visually FIGURE 2. PARETO CHARTS display

depict the steps in a process and can  categories of parts, processes or prob-

be used to analyze the process and lems. The categories are ordered ac-

identify critical process variables. cording to their relative importance in
terms of cost or events.
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FIGURE 3. CAUSE AND EFFECT DIAGRAMS (Fishbone Charts) are used to
identify and analyze the relationships between the nonconformances (i.e. the
effects) and the potential sources of the nonqonformant;es (l.e. the causes).

DEPT: PROCESS: DATE: SPECIFICATION: 10.0 £1.0 (mm)
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e ————— JP——— T e
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1.0 - \C
=07 ’ 4 A —
0.5 - . =

FIGURE 4. CONTROL CHARTS display prdcéss measurement data and the
control limits. The charts are used to monitor critical processes and identify
"special” causes of variation. :
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NUMBER OF PARTS

17

CAUSE:| CURRENT
REGULATION ERROR

12 - X

[

Ais 835 855 OB5 1045 1045 WS 105 1S

NONCONFORMANCES
PER 10 METERS OF WELDING

FIGURE 5. HISTOGRAMS display fre-
quency distribution of numerical data
and are used to observe the statistical
characteristics of the data.

FIGURE 6. SCATTER DIAGRAMS dis-
play the interrelationship between two
characteristics and can be used to
show the correlation between a poten-
tial cause and the nonconformances.

"3.3 Corrective action. Changes to processes, work instructions,
workmanship practices, training, Inspections, tests, procedures,
specifications, drawings, tools, equipment, facillties, resources, or
material that result In preventing, minimizing, or eliminating
nonconformances.”

3.4 Corrective Action Board (CAB). A contractor board

consisting of management represeniatives of appropriate
contractor organizations with the level of responsibillty and
authority necessary to ensure the prevention of nonconformances,
to manage quality 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 Material _Review Board {MRB). A board consisting of
representatives of contractor departments necessary to review,
evaluate, and determine or recommend disposition of

- nonconforming material referred to it."



pdf11

pdf11
I


Downloaded from http://www.everyspec.com

MIL-HDBK-350

*3.6 Nonconformance. The fallure of a characteristic to conform to
the requirements speclified in the contract, drawings, specifications,
or other approved product description.”

Implementation note:

1. Simple manufacturing incompletions or omissions that are identified and
successfully restored to fully conforming condition at the work station where
the error occurred and prior to movement to another work station or submittat
of hardware for appraisal to specification, normally are not considered
nonconformances. A simple manufacturing incompletion or omission is a
required operation that (1) can be successfully cor:npleted or performed; (2)
results in elimination of the nonconformance; (3) uses essentially the same
procedures as were originally required to perform tfhe incomplete or omitted
operation; and (4) doe§ not involve destructive or potentially destructive dis-
assembly. On the other hand manufacturing incompletions or omissions
detected out-of-station (l.e., downstream beyond the originating work station
where the Iincompletion or omlsslon occurred) are consldered noncon-
formances.

"3.6.1 Minor nonco formance. A nonconformance which does not
rof

auir@l'se'l"'y'affv“ am h "'“""'"'

a. Health or safety. .

Performance.

Interchangeability, reliability, or malntalnabmty
Effeciive use or operation.

Weight or appearance (when a factor).

pany

NOTE: Muitiple minor nonconformances, when . considered
collectively, may raise the category to a ma]or/crltical nonconfor-
mance.”

implementation note:
1. The intent of the "NOTE" at the end of the definition is for application to an

individual unit when the cumulatlve effect of multiple minor nonconformances
may have a major or crltlcal effect (e.g., dimensional tolerance buildup).
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*3.6.2 Major/critical nonconformance. A nonconformance other
than minor that cannot be compieiely eiiminaied by rework or
reduced to a minor nonconformance by repair.

NOTE: Where a classification of defects exists, minor defects are
minor nonconformances. Major and critical defects which cannot
be completely eliminated by rework or reduced to a minor
nonconformance by repalr are major/critical nonconformances.”

*3.7 Nonconforming material. Any item, part, supplies, or product

containing one or more nonconformances.”

*3.8 Occurrence. The first time a nonconformance Is detected on a
specific characteristic of a part or process. All nonconformances
aitributed to the same cause and Identifled before the date, item,

- unit, lot number, or other commitment for effective correcltive action
are also considered occurrences." ' :

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

*3.10 Preliminary Review (PR). An evaluation by contractor-
appointed Quality personnel, assisted by other personnel as
required, to determine the disposition of nonconforming material
after Its Initial discovery and prior to referral to the MRB. PR may
result in an authorized disposition of the nonconforming material
without referral to the MRB for final disposition.”

1. PR disposition is limited to scrap, rework, return to supplier and repair
using a Standard Repair Process (SRP).

*3.11 Quality Improvement Project (QIP). An activity chartered and

monitored by the CAB (or other contractor group senior to the CAB)
to Investigate technology, methods, and procedures, which Is
aimed at finding more efficient and effective means of carrying out
contractual responsibilities with the objective of enhancing quali,
and productivity.” -

!mn!ementat!én note:

1. QIPs within the scope of MIL-STD-1520C address reducing the rate and
quantity of nonconformances. They target process and product quality

©w
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considered QIPs within the scope of MIL-STD-1 5200.

“3.12 Repair. A procedure which reduces but not completely
eliminates a nonconformance and which has been reviewed and
concurred In by the MRB and approved for use by the Government.
The purpose of repair Is to reduce the effect of the
nonconformance. Repair'ls distinguished from rework In that the
characteristic after repair still does not completely conform to the
applicable drawings, specifications, or contract requirements.

xcept for SRPs (see paragraph 3.15 below), proposed repalrs
approved by the Government are authorized for use on a one-time
basis only.’ ‘ '

*3.13 Rework. A procedure applied to a nonconformance that will
completely eliminate It and result in a characteristic that conforms
comfletely to the drawings, specifications, or contract require-
ments.” ' ' ‘

implementation note:

1.

An example of a repair is a hole mistakenly drilled 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 dimension.

"3.14 Scrap. Nonconforming material that is not usable for Its
intended purpose and which cannot be economically reworked or
cannot be repaired in a manner acceptable to the Government.”

"3.15 Standard Repair Procedure {SRP). A documented 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 concurred in by the MRB, and approved
by the Government for recurrent use under defined conditions.
Defined conditions shall include an expira_tion 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

characteristic within a contractor area, department, part, or
process, including but not limited to, machine shop, bonding
process, heat treat, and assembly. SPC techniques include control
charts and control limits. Properly implemented, SPC offers the

10
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ability to Improve manufacturing yleld and lower production,
inspection, and nonconformance costs."”

b
“3.17 Supplier. The terms subcontractor, supplier, vendor, seller,
or any other term used to Identify the source from which the prime
contractor obtains support are considered to be synonymous for
the purpose of this standard.”

*3.18 Use-as-is. A disposition of material with one or more minor
nonconformances determined to be usable for its intended purpose
In its existing condition.”

"3.19 Definitions of acronyms used In this standard. Acronyms
used In this standard are listed and defined as follows:

Corrective Action Board,

a. CAB -
b. DOD -  Department of Defense.
¢. FAR - Federal Acquisition Regulation.
d MRB - Material Review Board.
e. PR -  Preliminary Review.
f. QP - Quality Improvement Project.
g. SPC -  Statistical Process Control.
. SRP - Standard Repair Procedure.”

"4, GENERAL REQUIREMENTS

4.1 Corrective action and disposition system. The contractor shall
establish and maintain a system which shall identify, segregate (or
control If segregation Is not practical), and properly dispose of
nonconforming material and shall ensure that cost-effective,
positive corrective action is taken to prevent, minimize, or eliminate
nonconformances. The system shall work toward continual
improvement of quality and productivity through the Initlation and
monitoring of QIPs.” ,'

Talloring note:
1. The requirement for QIPs Is intended primarily for production efforts.

Implementation note:

b

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

“4.2 Statistical Process Control (SPC). SPC techniques Including

- control limits and control charts shall be used when appropriate.
Control limits must be established statistically or by other methods
acceptable to the Government and be based upon the documented
history of the process capability.”

11
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Tailoring notes:

1. The requirement for SPC s applicable on production efforts. SPC can also
be applied selectively on development programs and short production runs.

2. SPC may be applied with or without other requirements of the standard.

Implementation notes:

1. SPC applies statistical techniques to measure and analyze process
variation. It provides a means for effective process control and improvement
of processes. Statistical quality control uses SPC, diagnostic tools, sampling
and other statistical technlqués to Imprové quality ahd productivity and to
reduce cycle time and costs. This employs a scientific approach to achleve
continuous quality improvement through centering the process and reducing
process varlation around a set target value as lllustrated in figure 7 below.

REDUCE NONCONFORMANCES
BY...

CENTERING THE PROCESS AND

AROUND THE TARGET

TARGET

FIGURE 7. The Objective of Effective Process Control.
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2. MIL-STD-1520C requires implementation of SPC by the contractor. The
exact method for implementing the program, hbwever, is not specified and is
the responsibllity of the contractor to determine unless otherwise required by
the contract. An acceptable approach should b:e based on standard statistical
methods. The following discussion is provided to clarify some general
concepts and should not be interpreted as coristltuting speclfic requirements
of the contractor's program. See a standard te:lttbook or manual on statistical
quality control or SPC for a more complete discussion.

3. Statistical quality control may be applied “on-line” (i.e., during actual
production) to effeciively monitor the process, and “off-line” to find ways 1o
improve product and process design. Useful topls available for these tasks are

design of experiments, parameter design, histograms, cause and effect

o1 :
diagrams, scatter diagrams, etc. There are also many useful computer

software application programs available that éan increase the effectiveness
and convenience of statistical techniques. '

4. SPC can be applied on most industrial processes and Is especlally
appropriate on key processes. Key processes iare identified through analysis
of the product design and production syste(n or process characterization
studies. Some companies use quality function deployment as a structured
procedure for translating customer requirements into design characteristics
and target values for product and process deélg’n. This links SPC to customer
requirements.

5. Once the key processes have been identified, a process capabllity study
can be conducted. A process capability study is a thorough, relatively long-
term study of process variation and determines Iif the process is stable, l.e., in
a state of statistical control and capable of producing conforming items. A
process Is in “statistical control” when process variation is limited to random
causes inherent in the process itself. Variables data, where practical, is
preferable to attributes data, since variables data contains more information

o W P e Y o N — -I —--A.---—-—

relative to process capability, changes and improvement opportunities.

13


pdf11


Downloaded from http://www.everyspec. m

MIL-HDBK-350

LSL = 24.0 mm
USL = 28.0 mm o ~ PROCESS MEAN
target =26.0mm "
process mean = 27.0 mm TN\ NONCONFORMANCES
process std dev = 0.50 mm - /" »
TARGET | »
N
.
I . e om
24.0 25.5 ' 26.0 27.0 230 28.5
| <@ PROCESS SPREAD (6 sigma) —> l
<% SPEC SPREAD --—-—--&
LSL | us;.
28.0 - 24.0 127.0 - 28.0| :
C= — =133 C,= - =0.57
6(0.50) 3(0.50)

FIGURE 8. Example of c= and C_, Concepts

6. There are several metrics used as convenient indicators of process
variation. Two common ones in some Industries are the Process Capabillity
Index (C.) and the Process Performance [ndex (Cpk) Figure 8 above
illustrates the concepts of cp and cp

7. Process control limits and speclification limits are not the same. Process
control limits are a function of the process variability; specification limits are a
function of the engineering requirements for the product. c and cnk show
the relationship between the two types of limits.

8. Once analysis indicates a stable process, c and C pk can be calculated.
C.. Is defined as the ratio of the specification spread to the measured process
varlability. Process variability is defined as six times the process standard
deviation. Cp is calculated as follows:

14



pdf11


Downloaded from http://www.everyspec.com

MIL-HDBK-350

C.= USL-LSL, where USL = Upper Specification Limit
6 sigma LSL = Lower Specification Limit
sigma = process standard deviation.

9. C._ does not take into account process location relative to the specification
tasrget value (nominal); cpk, however, reflects both the process location and

haa e munnnnn senvinbiiitse ﬂ mnlasilantand an fallatwan fnravidad tha
11314 ulcnauu:u PIUU‘“ valjawinly. k Ia wAIVUHIGIFW GO 1VIIVIND \MWIVYFIUOWU Uiv

process mean lies between the specitication limits):

ificatlon Limit,

Note: The ahove formulas assume a normal distribution; many Industrial
processes, however, do not have a normal distribution. For these kind of
processes, the above formulas may understate or overstate the actual values
for C_ and C_.,. and therefore may not be annllcable The type of distribution
shoura be anglyzed periodically using hlstograms or other analytical methods.
For non-normal distributions, other methods rpay be necessary to calculate cp

andC .
[ e !

f

10. As a result of these calculations the proceés can be classified as "capable”
or “non-capable”. A capable process is usually defined as one that is both
stable and operating at a cpk of 1.33 or better. Stable but non-capable
processes should be studied further in order to find ways to Improve the
process and further reduce process variation with a goal of continuous quality
improvement and attainment ot a C . of 1.33 or better. There are many tools
available for achieving this, including design of experiments, parameter
design, cause and effect diagrams, etc.

11. Table 1 illustrates the relationship between C ' Cpk, off-center processes
and the number of parts per million (PPM) noenconforming. Notice the effects

ihat centering a process and reducing variabiiity have on the number of
nonconformances.
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Table 1: Relationship between C,, C, and PPM Nonconforming.

Centered Proceés 10% OH-Center’ | 25% Off-Center’
T : o
4
/ l\n | /ﬁ\ 1z \

" PPM PPM c | prPm
~p Nonconforming ﬁ- Nonconforming Pk | Nonconforming Pk
4.50 ~.0 450 -0  3.60 ~0 225
2.00 0 200 08 160| 1350 1.00
1.67 0.6 1.67 32 133 6,200 0.83
1.33 63 .33 690 107 |' 22,750 0.67
100 | 2700 1.00 8,360 0.80 | - 66,800 0.50
0.90 | 6900 0S80 | 16000 072 | 88,500 0.5
060 | 71,800 0.60 { 90,300 048 | 187800 0.30

* The percentage “'off-center” is deﬂned as the percent of the specification spread
that the process mean Is offset from the target (e.g. fora4 mtn spec spread and a
processwhichIs 25% oﬂ‘-cemer, the process mean will bedlsplacecl 1mmfromthe
target - see Figure 8). The number of nonconformances (PPM) Is basedon the as-
sumption the process has a normal glslrlbmlon Taruet Is ggsgmg:_:l to be midway
between the LSL and USL.

11. A process must be stable before capab!llty can be. calculated Cp and an
are meaningless for an unstable process.

_12. Process metrics such as }cp and cpk meaningfully relate to Indeual
processes, but not to the collectﬁve result of a series ot disparate processes.

13. Effective process control u‘pstream will reduce product variabllity and,
theretore, will resuit in less nonconformance and reduced need for control and
corrective action downstream.

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
develop and recommend to the Government the use of a
standard(s) to control such nonconformances. Contractor-
recommended standards shall specify the control limits at which
corrective action must be taken; describe criteria for determining
the control Ilimits; and provide for the accumulation and
maintenance of data for monitoring processes and obtaining
corrective actions as dictated by collective analyses, trend reviews,
or other means acceptable to the Government."

Talloring note:

1. The requirement for control limit standards is intended primarily for
production efforts. Control limit standards are a key to visibility into the
contractor’s application of control limits and éorrectlve action. The procuring
activliy’ may tailor paragraph 4.2.1 to requ!reéthat control {imit standards be
coordinated with the CAO and concurred in by the procuring activity.

Implementation notes: ;

1. Control limit standards establish mandatory limits to signal the need for
corrective action and to alert management If an adverse trend develops. They
are developed statistically or empirically established through observation,
experimentation and analysis of selected processes and historical data.

2. Control limit standards may be assigned to characteristics of a product,
process or test, or may be organIzatlonalIy: structured by product line or
department. Data is often accumulated as product attributes (e.g., defects per
manufacturing operation) as a trigger for an investigation into the causes of
nonconformance. The contractor’'s documented quality program or system
should clearly define what is to be considered in the collective or trend correc-
tive action process.

17
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“4.3 Quallty improvement. The contractor shall institute actions to
prevent nonconformances and Initiate QIPs throughout the
contractor's organizations. The contractor shall assign
organizational elements, teams, or Individuals to Investigate
technology, methods, and procedures to increase efficlency and
conformance to requirements. The contractor shall monitor the QIP
progress toward established goals at reqular Intervals. The

ulrements of this paragraph shall be. the responsibility of the
CAB or, at the discretion of the contractor, of a contractor group
senlor to the CAB."' o ‘

Talloring note: ,
1. The requirement for QIPs is Intended primarily for pgoductldn efforts.

Implementation potes:

1. The contractor's QIPs under this standard are applicable to the
nonconforming material 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 cbr;ectivé action functions are not a part of the
requirements of this standard. MIL-STD-1520C requires the establishment and
implementation of QIPs, which are projects directed toWhrd the reduction of
significant manufacturing costs which resulit ;Srlmarlly from costs associated
with scrap, rework, repa(r and return to s'upp!leg or are caused by inadequate
production designs and lnadequate, process control. Off-line SPC (see
paragraph 4.2, implementation n@ie 4, page 13) may be needed to identity and
analyze causes of exoesglve pro;cess var!atiori and to determine If corrective
action Is adequate. The CAB may coordinate management goals for process/
product improvement and nonconformance reduction.

2. The CAB Is ideally situated within the contractor’s organization to identify
and initiate 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 typical vertical 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 new levels of
performance that are not visible to those participating in the process itself.

80.84+ 0.09 mm

Jet Engine Blade

Grinding Process . Critical.Part

A\ . Characteristic . '?f

b
L 3
2
L g _

I | |
| 3 (] m, | | L 11
II.‘:I nl:::r saes '“!' ““I"'r ‘-I-
Performance Causes of Corrective Resuits
Indicators Variation Action
Rework = 3.2% Clamp Flexure improve Clamp No Rework
C,=0.98 Spring WasherinJlig  Remove Washer C,=1.66

FIGURE 9. An Example of a QIP which Used Variability
Reduction to Improve a Grinding Process

3. A simplified example of a QIP on a manufacturing operation is shown in
figure 9 above. A contractor was dissatisfied wnh the scrap and rework in the

[ et alat el ga . . B oy v . o A

processes used to manufacture jet engine componems Pareto charts were

~used to focus the investigation on the grinding processes and the operation

with the highest nonconformance rate and lowest Cp was selected for

improvement. The employees used h!stcgrams, cause and effect diagrams,

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

b
o



Downloaded from http://www.everyspec.com

E

MIL-HDBK-350

The causes were identified as clamp flexure and the use of spring washers in
the jJig. These causes were eliminated by designing a new clamp and removing

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

LCL - Lower Control Limit
LSL - Lower Spec Limit
USL - Upper Spec Limit
UCL - Upper Control Limit

LCL LSL TARGET USL UCL

FIGURE 10. An lllustration of Continuous Variability Reduction

4. A company may choose to continue the variability reduction process
beyond atiainment of capabie processes (see figuré 10 above). This can iead
to very capable, defect-free processes and reduced costs due to shorter
manutacturing cycle times, achievement of 100% first tlme ylelds, and

- s sam am . dn o o o e 2 181 &I bl e o
i of c mmcauon. viner oeneins

01 Unnecessary vem
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inventory size and costs, creation of an environment for Introduction of just-in-
time manufacturing, and decreasing direct labor, overhead and warranty costs.

"44 Coniractor's written nrocedures. The reauiramants of this

WAWE W W N N N e Wapwrer werawerewr we

q
standard shall be implemented by the contractor through the
preparation, publication, and maintenance of detalled written pro-

ures. The contractor shall identify personnel appointed PR
authority and those to act on the MRB and CAB, and shall Indicate
in the procedures the scope or exient of their authority. The
contractor's procedures shall also Indicate the manner in which
documentation Is maintained.”

Tailoring note:
1. The requirement for a CAB Is Intended primarily for production efforts.

. lmplementation note:

1. This paragraph requires contractors to prepare, publish and maintain
detailed written procedures describing their corréactlve action and disposition
system for the control of nonconforming materlgl. These procédures should
define PR, MRB and CAB responsibilities and authority, levels of management
involvement and organizations authorized to parilclpate in PR, MRB and CAB
activity. They should also describe methods for F?Fl, MRB and CAB information
to be coilected, maintained, displayed and reported to various contractor
management levels and ensure that information Is! made readily avallable to the
cognizant Government representative.

*4.5 Material Review Board (MRB). The MRB shall be chaired by a
representative of the contractor’s Quality organization and shall
include, as required, personnel representing other contractor
organizations necessary to determine appropriate disposition of
nonconforming material. As a minimum, the MRB shall include the
chairman and a representative of the contractor’'s engineering
organization responsible for product design. MRB members shall
be selected on the basis of their technical competence. MRB
members may call upon other contractor personnel for technical
advice. If warranted by the volume of nonconforming material or
. the diversity of work operations, more than one MRB may be

established."
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Implementation notes:

1. MRB is a contractor responsibility under MIL-STD-1520C. The Government
representative is therefore not a member of the MBB and Is not required to
participate in the MRB unless otherwise directed.

2. The primary concern of the MRB Is the quality of products to be dellvered
to the Government under the contract. The MRB Is responsible for timely
dispositions in support of product!on 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. The MRB shall Investigate, in a timely manner, all
nonconforming material (except material previously dis-
posed of in PR authorized In paragraphs 5.2 a, b, ¢, or d)
in sufficient defth to determine proper disposition.

- b. The MRB shall review and concur in all proposed use-
as-Is and repair dispositions prior to submission to the
Government for approval. ;

C. The MRB shall review and concur In all proposed SRPs
prior to submission to the Government for approval for
recurrent use under defined conditions.

d. .~ A written engineering analysis shall accomparg
proposed use-as-Is and repair (excluding SRP)
dispositions if requested by the Government. The MRB
shall ensure that the Government is kept informed of its
Investigation and deliberations on these potential
dispositions so that the Government may act upon the
MRB recommendations in a timely manner.

e. The MRB shall dispose of nonconforming material In
accordance with paragraph 5.3." 4 .

Implementation notes:

1. MRB members are selected based upon their tho'routg understanding of
the requirements of MIL-STD-1520C and of the applicable technologies and
product application. ' The contractor ensures that. personnel involved in
material review decision-making have appropriate qualifications including

3
H
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education, experience and product knowledgé. MRB members cannot act
independently on matters outside their field of technical competence. Proce-
dures should provide for consultation with personnel not appointed to the MRB
when necessary. For example, some deficiencies may require extensive
structural analysis before a final MRB decision. Any member of the MRB and
the cognizant Government representative may Eneed access to this technical
support.

2. A written engineering analyslis Is not required for most MRB dispositlons. .
These analyses may be needed to ensure that a use-as-Is or repalr disposition

Is not likely to result In a fallure, in materially reduced usablility or In hazardous

or unsafe conditions. When requested by the Government they normally
address adequacy of dispositions. '

3. MRB actions Invoiving the Government répresentatlve's approval need
clear and prompt communication between the contractor and Government
representative.

"4.6 Corrective Action Board (CAB). The CAB shall ensure that an
effective corrective action system Is functioning throughout the
coniractor's organization. This function shall be performed
through review and analysis of nonconformance data. The CAB
shall ensure that records of causes of nonconformances, trends,
and Individual causes acted upon are maintained and that
Individual records and summaries of actions taken are prepared. If
warranted by the diversity of work operatfons, more than one CAB
may be established.” _

Tailoring note:
1. The requirement tor a CAB is intended primarily for production efforts.

Implementation notes:

Seel
2. The contractor should develop a documented system for prompt, effective
corrective action whether caused- by a supplier or generated by the
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contractor's 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. Contractors Should make éffectlve use of
nonconformance data to prevent recurrence of the nonconformance. Priority
should be given to no_nconformancgs with the greatest potential for quality
improvement and cost reduction. '

3. Contractors have ' speclific methods for detecting and correcting
nonconformances. When process control is applied edrly in the program and
the nonconformance data is properly documented, analyzed and acted upon, it
is possible to substantially reduce costs by eliminatlng the cause of
nonconformances which would otherwise occur during p}oductlon. Once
nonconformances are found, the CAB should ensure the responsible
manufacturing or desi'n personnel, ds‘appropriate. determine and correct the
cause. Monltoring the effectiveness of correét!ve actions Is an important CAB
responsibility. |

4. The contractor may have -one CAB with subordinate corrective action
organizations to handle day-to-day actlvltles or establlsh separate CABs in
individual facilities as n,eeded for efficient operations.

"4.6.1 CAB authority and responsibilities.

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

b. The CAB shall have the authority to require
investigations and - studies by other contractor
organizations necessary to define essential corrective

* actions which will result in reducing nonconformance
costs and reducing the amount of nonconformances.

c. The CAB shall ensure that documentation required by
paragraphs 5.7, 57.1 57.2, 573, 574, and 58 Is
maintained.

d. The CAB shall ensure that summary data of
nonconformances and associlated costs are analyzed
and areas of high potential 'payoff, adverse trends,

24




Downloaded from http://www.everyspec.com

MIL-HDBK-350

exceeding control limits, or out-of-control recurrence of
nonconformances are thoroughly Investigated to
identify appropriate corrective actions and to identify
potential QIPs. '

e. The CAB Is responsible for ensuring that follow-up
systems are maintalned to ensure that timely and
effective corrective actions are taken.

f. The CAB shall ensure that reviews of nonconformance
daia and PR and MRB disposition decisions are
conducted periodically to determine that PR and MRB
actions are effective and In compliance with the
requirements of this standard.

g. When control limit techniques are used and analysis of
cumulative data for an applicable nonconformance
reveals that the established limits are being or will be
exceeded, the CAB shall ensure that a process evalua-
tion is accomplished and that speclfic corrective actions
3:'9’ taken to bring the process back Into acceptable

mits. '

h. When corrective action is re7q'fred due to Inadequate
process controls or control limit techniques and until
such time as It has been demonstrated that the
corrective action has been effective, the CAB shall
ensure that the contractor documents nonconformances
and monitors: yleld requirement development, docu-
mentation, and evaluation; the process control system
for compliance; process Improvement activitly as it
relates to trends; and recurrences of nonconformances.

l The CAB shall be responsible for the initiation and
moniltoring of QIPs unless this function has been
aés:égged by the contractor to a group senior to the

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

Implementation notes:

1. Nonconformances offer opportunities to Impfove the process and product.
The root causes of nonconformances that needi corrective 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 system
problems are caused by the process itself (and not by the operator) and
therefore are the responsibility of management to correct.
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2. There are no requirements in MIL-STD-1520C on the exact level of
organizational managerﬁent from which the CAB members are selected. A key
element Is that CAB members have the authority to ensure that corrective
actions are taken across all operations affectlrig product quality.

3. Itis the responslbllity of the contrector to develop methods of operation
and select the most effective arrangement for establishing the CAB. Many
contractors establish a CAB- conslsting of top management individuals who
meet periodically to recelve middle management or action team briefings on
the corrective action and disposition system Based upon these briefings,
actions are directed as requlred The contractor’'s organlzatlonal responsibility
for CAB Iinformation processlng should be identified ln its documented quality
program or system.

4. The CAB oversight role does not normally extend to individual
manutacturing process contro! limits (e.g., upper and lower control limits for
process variation) unless the process Is'eauslng slgnlflehnt nonconformances.

5. Analysis of noncongo'rmances 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 is to bring resources to assist the employees
working within a process to correct adverse trends and prevent further
nonconformances.

"4.7 Government rights. The Government reserves the right to:
review all contractor procedures developed to implement this
standard; disapprove the procedures If they do not accomplish
thelr ob]ectlves, observe PR, MRB, CAB, and QIP activities; and
review documents or . other data required by this standard.
Acceptance or rejection of nonconforming material presented to the
Government Is the sole prerogative- of the Government.
Acceptance of nonconforming material by the Government may
Involve a monetary adjustment or other consideration. The right of
Government disapproval specifically apph‘es but Is not limited to
the following:

26
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Procedures, activities, organlzatlon, and reports of PR,

the MRB, and the CAB. -

Contractor standards establishing control limits.

Contractor-proposed repair procedures including SRP

expiration dates, limits, and extensions.

Records and analyses of 'nonconformances and

corrective actions related to those nonconformances.

g:?% right to withdraw approval of previously approved
[

MRB and CAB members and personnel appointed PR

authority at the time of selecrlon or anytime thereafter.”

implementation notes:

1. A premise of MIL-STD-1520C Is that the contractor has the responsibility
for PR, MRB, CAB, QIP and other activities to contro! and correct the causes of
nonconformance. The standard does not require the Government to be a
member of any board or activity, but reserves the right of Government
disapproval when procedures do not accomplish thelr objectives, or when
actions and material are determined to be unacceptable.

~ o A NP

2. Unless otherwise specified by the proourlng activity, Government
performance and participation described In this standard Is determined by the
cognizant CAO. The procuring activity may deﬂne particular requirements of
Government performance and participation by means of a Quality Assurance
Letter of Instruction or written delegation, etc., from the procuring activity to
the CAD, or Memorandum of Agreement between the procuring activity and the

CAOQ.

"5. DETAILED REQUIREMENTS
5.1 Identification and segregation of nonconformlng material.
When material Is found to be nonconforming, nonconforming items
shall be conspicuously marked or tagged (or otherwise Identified if
marking or tagaing is not practical) and positively controlled to
precluc'i’e its unauthorized use in production Nonoonformlng
material to be submitted to the MRB shall be moved to a controlled
_ area designated for storage of nonconforming material unless not
practical due to size, configuration, environmental requirements, or

oither condifione nnfhnr.lznd hy fhn f‘cuarnmnng 'l'hn dae!ﬂna!erl

s FERIGE

area shall be protected to preclude unauthorlzed removal of
nonconforming material.”
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Implementation notes:

1. Material found to be nonconforming requires proper control. Control can
be achleved by segregating the nonconforming :mater!al in cojntrblled storage,
clearly marking the nonconforming material, marking accompanying doc-
umentation, use of conspicuous tags, or through identification in electronic
data systems. The primary purpose, through actions appropriate to the
contractor’'s operation, ' Is to control material pending dls:posltion and to
prevent the Incorporation of rejected material into deliverable products.

2. Once nonconforming material 'hés been properly dispositioned as
acceptable, it may be processed as normal material unless otherwise directed
by the contract, the MRB or by the Government represgn;aﬂve.§

3. The contractor’s procedure should describe the following:
a. The physical identification means used such as tags, labels,

identification on accompanying paperwork or through identification in
electronic data systems. ‘

[N T sudhavland mavsnomomel]l cmald meomdleode csoonad 8o smmeafer seonold S sae o sw

D 1N auuiviiceud pt’l?\"“ll::l ‘?'-"'S' (11 ll_!Uﬂ!i Ubgq U appily allu igsinuve
the tags, labels, etc.

c. Controlled areas such as cribs, cabinets and bonded areas, and

when and how used.

"5.2 PR _disposifion. Whnen maieriai is initiaily found io be
nonconforming, It shall be examined by contractor-appointed
Quality personnel, ‘assisted by other contractor personnel if neces-
sary, to determine if the nonconformance: ‘ :

a. Requires scrapping of the material because It is
obviously unfit for use and cannot be economically
reworked or repaired.

Can be eliminated by rework.

Requires return of the material to the supplier.

Can be reﬁalr‘ed using SRPs which have been concurred
in by the MRB and approved by the Government.

any
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e. Meets none of the above criteria and éhall be referred to
the MRB. .

PR action does not negate the requirement for identlfication,
documentation, and corrective action assoclated with noncon-
formances. It does recognize that some nonconformances do not
warrant referral to the MRB and can be handled more economically
at the location of initial detection.” '

Implementation notes:

1. PR s an MRB delegated function and decision-making process performed
by the contractor on certain categorles of nonconforming material without
submittal to the MRB or to the Government representative.

2. Contractor personnel appointed to act as PR representatives can make
disposition decisions for rework, standard repalir, scrap or return to supplier,
and may obtain assistance from other contractor personnel (e.g., engineering)
as necessary. PR can sometimes require a higher level of knowledge than that
required for original assembly (e.g., If disassembly Is required to perform
rework) to prevent Inducing additional and possibly more serlous
nonconformance. '

3. Management is responsible and accountable for all PR activities and
disposition decisions, Including ensuring that competent personnel 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 personnel are subject to corrective
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. Usually, the
majority of nonconforming material dispositions are rework and standard
repair that can be handled through PR.
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"5.3 MRB disposition. All nonconforming material not dlsposed of
in PR shall be disposed of by an MRB decision to:

Scrap.}

Rework.

Return to supplier.

Repair by an approved SRP.

Recommend to the Government for repair by other than
an SRP. :

Recommend to the Go vernment for use-as-ls.
Request a walver from the contracting ofﬂcer.

Implementation note:

1. The most important consideration in the disposition process Is that the
MRB decision be based on sound technical evaluatldn The quality system
needs to provide for outside expertlse to supplement MRB capablility when
necessary. Disposition decisions are subject to Government review. The
system should define when and how Government approval for use-as-is and
repalr dispositions are obtalned

@™ eoaopd

"5.4 Uso-as-Is dfsgosmons Requlrements perraining to use-as-Is
dispositions are as foﬂows '

a. Al use-as-ls disposmons must be approved by the
-Government.

b. Until the use-as-is dISposition has been approved, the
nonconformlng material shall not be further processed
nor used without ﬁnor Governmeni authorization, or
unless controlled by methods approved by the
Government.

C. All use-as-is dlsposmons shaH include a determination

' of the ‘appropriateness of a documentation change and
the method for accomplishing any recommended
change (lLe., design change, changes to technical
documentatlon Including drawings, specifications, and

Technical Orders, or recommen ed changes to
Gavemmenf snecfﬂcaﬂnpcl “

Tailoring note:

1. This paragraph may be mo@iﬁed by the pfopuring activity when determined -
appropriate to specify approval of use-as-is dispositions at the time of end .

|
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item acceptance, major assembly acceptance or at anytime in the
manufacturing process prior to acceptance.

Implementation 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, iesii_ng and incorporation into higher ieveis of assembiy.
The material may not be acceptable for other reasons. Acceptance Is made
after the item is completed at the place deslgnhted in the contract (see FAR

Mok A5
rar 4vj.

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

sirtharivins nea_ae_le diennsitinne In advanas with annraval and ansantanna af
Sl L W R '8 WG W I uuayvoluvl InF FEV WENd ¥ LA WS "l“ll “FFI v"_ll [yl "] uvvvrlulovv e

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

other circumstances where the Government has confidence in the MRB system
and anbroves continuad nrnpneclnn Thie mm!de dolav for Gavernment raview.

W W e e W W WY MR e s w - S R Y W s e swe -

It does not, however, authorize dellberate manufacture 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 appropriate authority to
preclude rejection of items that are atforded a use-as-is disposition because
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 afpplles when it is clear that the
nonconformance is the result of the inability of the manufacturing process to
meet the specified requirements due to unnéeessarily tight tolerances or
process requirements, etc. When the 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 change is not
appropriate, then the CAB focus should be on improving the process capabillity
for conforming to the tolerance. A QIP may be needed.
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nonconformance no longer exists.

—_ P -— . P _ __ = __ = _ P _ . . Py _— o o P

*5.5 HEE&.IF QISQOSI'I'I'OHS Heguiremern. pernaniung 1o repair
dispositions are as fO”OWS' '

a.
b.

C.

Tailoring note:
1. The requirement to maintain records detalling the dates of use and number

SRPs shall be submitted to the Government for approval
prior to Implementing the SRP.
Proposed repair methods (other than previously
approved SRPs) shall be submitted to the Government
for a%proval prior to accomplishir.g the repair action.
overnment act of approving the repalr tachnl?ue
daee not compromise the Govarnment’s right to relect
the material after completion of the repalr. Use of all
repalr procedures Is at the contractor’s risk.
Prior to any repalr disposition decision a judgment shall
be made by the conrractor that the repalr wlh‘ be cost-
uuuuuvu IEI'HIIVB lU UUIUI’ u:apuaulun HJII'HIICUVBB
instructions for reprocessing of material after
completion of repair and before Its release shall be
included In the SRP or other repair procedure. These
procedures shall include the requirement for contractor
inspection and test.
The contractor shall maintain records detalling the dates
of use and number of applications of SRPs.
The contractor shall review SRPs periodically to ensure
that they are complete, up-to-date relative to current
process capability and state-of-the-art, and are bein
properly applied under the conditions defined for their

Nonconforming material to which an SRP has been

eaticfantariiv annhad le subjact to f‘nunrnmnnf
WL IS 58 ALY 8 A NI L"IR]Y

inspection when specified In the SRP or as otherwise
directed by the Government. All other repaired material
shall not be further processed nor used without prior
Government autho zation or unless controll by
methods approved oy ihe uovernment

of applications of SRPs Is intended primarily for production efforts.
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Implementation notes:

1. Approval of a repalr disposition is distinctly separate from acceptance of
the material by the Government. The discussion regarding use-as-is
dispositions in implementation note 1 at paragréph 5.4 (page 31) also applies
to repair dispositions.

2. The requirement to establish an expiration date or finite limit on the.
number of applications of SRPs may be satlsﬂed by establishing an annual

o1 ~s ak ODD
review of cach SRP for continuation on a ay"""{ed dats, Reacords duta!!!..,

dates and number of applications of SRPs are lntended to provide Information

on the frequency of use within a given time frqme and does not necessarlly
require collection of the exact dates that the repair work Is parformed.

3. Repairs {other than standard repair) may be used more than once, but each
application of the repair must be separatelyf authorized for use prior to
accomplishment of the repalir unless otherwise directed by the Government.

4. Material undergoing overhaul or repair per the contract or as prescribed by
the contract specifications is not normally conéldered to be nonconforming,
unless an error occurs In the performance Eof the work that resuits iIn
nonconformance to contractual or other appllcaﬁle requirements.

"5.6 Scrapped material. Scrapped material shall be consplcuously
ldentiﬁed and controﬂed to preciude its subsequent use In a
coniraci iiein uniess approvead by the Governimeni.

Implementation note:

1. Nonconforming material disposed of as scrap is conspicuously Identifled

as such. Many contractors metal stamp, mutilate, paint or otherwise
permanently identify scrap that is not to be promptly destroyed. Consideration
may be given to allocating scrap material that is ;lproperiy identified to preciude
its reintroduction into production for afternate ﬁses such as experimentation,

testing or training.
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“5.7 Nonconforming material documentation. The contractor
system shall maintain records of all nonconforming material,
sposmons, asslgnable causes, corrective actlons, and eﬂective-
ness of corrective actions. These records shall be organized 1o
permit efficlent retrieval for summarization required by paragra h
5.8, knowledge of previous dispositions, and corrective actio
monltorlng @ contractor shall ensure that documentation of

nonconformances Includes the following:

a. Contract number.

b. Initiator of the document.

C. Date of the initiation.

d. Identification of the document fgr traceabllity purposes.

e. Specific identification (e.g., part number, name, National
Stock Number) of the noncoqformlng material.

f Quantity of ltems involved.

. Number of occurrences.
Tha nlorn In tha mannfanturina nrasaee whara tha
H 8 TV MIGLE N1 UG INIRlJIaviWi g MIVLEOT WIIGIC e

nonconformance was detected.

L A detailed description of the nonconformance.

J Identitication of the affected speclﬂcation drawing, or
other document. :

K. A description of the cause(s).

L Disposition of the nonconforming item (return to
supplier, rework, use of an SRP, scrap, or refer to MRB).

m.  Identification of personnel responsil ble for making the
d!sposmon decision.”

\_
Implementation notes:: ‘

1. MIL-STD-1520C provides : a listing of required Information to be
documenied; however, it does not provide a format or prescribe
documentation configuration, style, media or processing requirements.

2. A contract number or. progr am Identifler and cross reference
contract number is required for identifiable end items, but it may not be

practical or necessary, to identify the contract number in all cases or at all
levels of aeqnmhlv Wh!la in many Inqianrpc: the onntrari number may be

e o PR E T e -

readily ascertained, in pther instances, such as involving piece parts, common
stores of manufacturing materials, multiple contracts or when commercial and
military work are belﬁg performed simultaneously at the same contractor
facility, it may not be;pracf!c,al to Iidentify the nonconforming material to a
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specific contract at the time of the disposition. In such cases the
documeniation, of ¢ontrol by methods appruveu by the Government, shail
ensure that contract requirements are met before tendering the Item to the

Government for acceptance.

"5.7.1 Additional documentation for MRB ltems. if nonconforming
material Is referred to the MRB for disposition, the MRB shall add
the following information to the documentaﬂon:

a. Reference to or attachment of the written engineering
analysis when performed.

b. Final disposition of the nonconfonnlng items.

c. Signature (or personal Identiﬂcaﬂon stamp) of
dispositlon authorities.”

Implementation notes:

1. A written engineering analysis ig not rnnulrﬂd for most MRB disnoslitions.

wEE IR FETW A e Fess wmr s ge W e wv

The written analysis may be needed to ensure that a use-as-is or repair
disposition Is not likely to resutt in a failure, in materlally reduced usability or
in hazardous or unsafe conditions. :

2. The requirement for identification of the disposltlon authorities can be
accomplished by a stamp, handwritten slgnatufre or, for an electronic data
processing environment, by a personal ldentlflca:tlon code. Access to stamps
or electronic personal identification codes must be properly safeguarded to
prevent unauthorized use. )

!
I

"5.7.2 Additional documentation for correctlve action. Iif corrective

action Is required on an individual noncanformance, the following

Fmermnntinm ahall ha rannvedadd

Y
FIRINF TNV QI18H M 1w UGWU. \

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

b. The actions taken (or planned) to correct the cause(s) of
the nonconformance and ihereby preciude recurrence.

c. Identification of the Individual(s) and contractor
funictional area(s) responsible for taking the corrective
action.

d. Date, serial number, or lot number when corrective
action will be completed or is estimated to be

complet

[
n
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*5.7.3 Recurring nonconformances. If corrective action is not
warranted on an Individual nonconformance but collactive or trend
analyses of recurrences of the nonconformance indicate that the
process Is not within acceptable limits and corrective action Is nec-
essary, the contractor shall document the Information required by
paragraph 5.7.2. This information need not be included on the
Individual nonconformance records.”

Tailoring note:
1. This requirement Is Intended primarily for production efforts.

*5.7.4 Nonconformance cosis. The coniracior shail determine and
record the costs associated with nonconformances. The objective
of generating this cost data Is to provide current and trend data to
be used by the contractor in determining the need for and
effectiveness of corrective action. The resultant cost data shall
serve as a basis for necessary CAB and QIP action when
appropriate. Nonconformance cost summaries shall, upon request,
be furnished to the Government. .The cost collection shall consist

of scrap, rework, repair, use-as-is, and return to supplier costs, plus
other costs as determined appropriate by the contractor.”

JTalloring note:

1. The requirement for collection ot nonconformance costs Is Intended
primarily for production efforts. ' '

Implementation notes:

1. MIL-STD-1520C requires nonconformance costs to be summarized and
reported. It does not prescribe the method to be used to satisfy the
requirements. The contractor determines how the cost data is defined,
accumulated and used. Contractors may collect nonconformance cost data
across homogeneous areas such QS machine shops, cable shops and
electronics fabrication shops, as well as data approprléite for individual
contracts. This approach can Increase the likelihood of identifying cost drivers
and obtaining corrective action when like hardware Is being produced across
several contract lines.

€
o
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2. Cost data includes cost associated with repair, rework, scrap, use-as-is
and return to supplier. Individual collection of exact costs of rework in some
cases could be more expensive than the cost of correcting the problem. A
useful cost collection system enables fmonltorlng or collecting
nonconformance costs without creating a complex system. Contractor
procedures using combinations of actual accounting costs, time standards
data, production engineering evaluations of rework and repair effort, etc., can
accomplish the intent of nonconformance costf monlitoring more effectively
than setting up specialized accounting systemfs. 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 use-as-
cost factors may also be developed to become a part of other nonconformance
costs. In many contractors’ faclilities, these costs are analyzed In terms of

dollars. MIL-STD-1520C, however, does not stipulate a unit of measurement for

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

circumstances, such as in labor-intensive operations. Costs may be measured

indirectly through productivity factors. Methods of determining noncon-
formance costs should be consistent with the methods used by the contractor
for determining other contract cost data iniaccordance with the Cost

Accounting Standards. '

*5.8 Minimum data summarization requirements. Nonconformance
data shall be recorded to enable summarization of the quantity of
nonconforming items, number of . recurrences, cause
determinations, corrective actions, dispositions, and noncon-
formance costs as described in paragraph 5.7.4. Nonconformance
data shall be used by the CAB to determine the need for and
effectiveness of corrective action. The format of the data and the
frequency of preﬁaraﬂon shall be at the discretion of the contractor
but in no case shall the preparation be less frequent than quarterly.

. As a minimum, the following data shall be included:

a Quantity of nonconforming items.
b. Number and type of nonconformances.
C Number and type of dispositions.
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d Cause determinations.
e. Type of corrective actions and status.
f. Delinquent corrective actions.
g. Nonconformance costs.
Trend Information and analysis thereof."”

Tatloring notes:

1. The requirement for collection of not;conformance data is Iintended
primarily for production efforts. On major system devglopmént the data may
be analyzed as an indicator of progress toward establlshlng'a stable product
baseline and ensuring a level of design maturity.

2. Nonconformance data collection, summarization and analysis for efforts
other than production may not be cost-effective d.'e to the nature of such work
and the small quantities involved. Nonconformance data Is most usefu! after
the product baseline has been established. - '

Implementation notes:

1. The requirements of MIL—§TD—15200 in this area reflect a goal of the overall
standard which is the reduction of nonconformances to a minimum through a
cost-etfective corrective action progrqin. The ‘extent of data collection and
analysis Is linked to the achievement of this goal.

2. Corrective action data may Include the number of corrective actions
scheduled and taken, the number and type of recurrences, and itemization of
delinquent corrective actions.

3. The intent of this standard (Le., to establish a cost-effective corrective
action and disposition éystem for nonconforming material) is to be considered
when establishing the nonconformance data collection system.

"5.9 Control of material review and disgt;sltion system at suppllers.
The prime contractor has the option to delegate to suppliers the

authority for material review and disposition of nonconforming
material. If the prime contractor elects to delegate such authority,
the procedures of this standard shall apply either in full, or as
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appropriately tallored, to the suppliers. Tallored requirements
applied to suppliers shall be in consonance with the requirements
of this standard and must be acceptable to the Government.
Furthermore, the authority to present nonconforming material to
the Government for approval of recommended dispositions Is
limited to the prime contractor’'s MRB unless specific authority has
been delegated to the Government agencg/ having contract
administration responsibility for the subcontract by the
Government agency having contract administration responsibility
for the prime contract. The prime contractor shall review and
approve material review and disposition systems of suppliers.”

Tailoring note:
1. This requirement Is intended primarily for production etforts.

Implementation notes:

1. The prime contractor determines the appropriate flow down of MIL-STD-
1520C requirements to suppliers. The decision may be to flow down all, part or
none of the requirements as appropriate. Major subcontractors may have alfl
requirements of the standard, whereas small suppliers may have only a
minimal system with no MRB authority at all.

2. The prime contractor and CAO examine the need and extent of MRB dispo-
sition authority at suppliers at the earliest practical time. I the prime
contractor elects not to delegate material review authority to a supplier, or If
the prime does delegate such authority to the supplier, but the Government
does not include MRB approval authority in the delegation to the CAO, the
supplier is preciuded from presenting recommended repalr and use-as-is
dispositions directly to the CAO cognizant at Its plant for approval. If needed,
the supplier would then submit these types of dispositions through the prime
to the CAO at the prime’s plant for approval.

3. When material review authority is delegated to a supplier, purchase orders
or subcontracts should include a statement of iimltatlons on redelegation to
lower tier suppliers. Generally, material review authority is delegated when the
subcontractor has design authority and/or the effort is sufficiently large to
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make It cost-effective. Supplier personnel involved In material review dacision-
making must have qualifications including background, education, experience
and product knowledge. Continuation of délegatlon is dependent upon the
supplier’s performance of the applicable flow down requirements.

"5.9.1 Corraective action at supplier facllities. Supplier organiza-
tions shall be. notified of material nonconformances and the
requirement, when necessary, for corrective actions. The
contractor shall perform follow-up review of the corrective action
taken by suppliers.” C :

"5.9.2 Records of nonconforming material recelved from suppliers.
The contractor shall maintain a record of any nonconforming
material recelved from each suppller.’ This Information shall be
used In the contractor’s vendor or supplier rating system."

Talloring note:

1. This requirement is intended primarily for production efforts.

"5.10 Audits. The contractor. shall periodically audit, or have
audited, the corrective action and disposition system for
nonconforming material (both In-house and at su,:pliers where
appropriate) for compliance with the requirements of this standard
and to ensure effectivéness. If an audit is conducied by a pariy
othsr than the prime contractor, the contractor should notify the
Government and remain primarily responsible for ~ that
performance.” ‘ ' ‘

Tailoring note:

1. The requirement for audits is intended primarily for production efforts.

Implementation notes:

) i '
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. Supplier audits conducted by third parties for the prime contractor do not -
relieve the prime contractor of responsibility 'for that performance but may
provide an economical and efﬂ'plent ap_proach. Notification to the Government
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may be in the form of a statement on the audit report clearly indicating when
and by whom the supplier 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 contracts
with appropriate talloring. It is not meant to be a "stand alone”
document but should be used in con]uncﬂon with a higher-level

mmanbam md mmsamfiles vmsssslnmonnmcnd o ol ad B ol Fon are AAA B
conraci quumy requ:remmu as ueaonuea i l"ﬁlﬂ H0.LUL"D.

Tailoring notes:

1. Talloring 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 .talloring proposed by the
contractor and CAOQ.
2. MIL-STD-1520C Is most effective on contracts where production rates
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 limited production contracts also offer
opporiunities, and the extent to which this standard wiil apply is determined by
the procuring activity for the specific contract application.

|

i

*6.2 Changes from previous Issue. Asterisks or vertical lines are
not used in this revision to Identify changes with res pect 1o the
previous Issue due to the extensiveness of the changes.™
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