REDACTED

This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

Tios. Add to Cart
Ips:

Double click grey area at top and bottom of page to edit header/footer . 6@’
Search for the word “your” throughout doc and replace as required $\
XS

\
$O
S
S
<
%)

MIL-Q-9858 Quality Pg&@q@

Policies and Proced

Mo/Yr \&\
?\

Q.
O

e
2
ReVisions Rev:

Letter | E.O. Numbe=)Bescription Date
o
sé‘

D)

Contract#:

Your Company Name

QUALITY PROCEDURE
Your Procedure #

N 0 e o3

Your Company Logo


JENFS
Typewritten Text
REDACTED

Jennifer and Frank
Typewritten Text
Add to Cart

https://www.jnfspecialties.com/cart/?add-to-cart=213

This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

TABLE OF CONTENTS

1.0 SCOPKE ...ttt bR h et h et et Re b et et Re b et Reehe et et e he et et eneebe et e s ereeaenteneares 3
2.0 ORGANIZATION ..ottt ettt e e s et et e s e e b e s b et e st et e st e st e be st e e ebe st e s ereebenteneans 4
2.1 (1T T = | SRS UR PRSPPI 4
2.2 Quality Responsibility @and AUTNOTITY .......ccooiiiiii e .
2.3 Review of the QUAlity Program ..........cccoiieiiiiiiieece et nne s z\
24 Initial QUALILY PIANNING ......iiiiiiiieiiee e At AT 6
25 WOIFK INSEFUCTIONS ....vivictctee ettt sn b rens Q‘ ......... 7
2.6 RECONDS. ...ttt ettt et e ettt n e (@ L 12
2.8 Costs Related t0 QUANITY .....c..ociiiieicie e @ ................. 14
3.0 FACILITIES AND STANDARDS ...ttt b ....................... 15
3.1 Drawings, Documentation and Changes..........c.ccovervnriieieniieseeneeee e Q Q) ........................... 15
3.2 ChaNGE CONEIOL ...ttt Q}. .................................. 15
3.3 Design Review PartiCipation ............ccooveviiieninie e 6 ........................................ 16
3.4 Measuring and Test EQUIPMENT ... {\Q} ........................................... 16
3.5 Use of Contractor's Inspection Equipment...........................&@ ................................................... 17
3.6 Control of Purchases...........cococoiiiiiiii, \Q ....................................................... 18
3.7 Materials and Materials Control.........c..ccccccevvvevvennee. .&\Q .......................................................... 22
3.8 Production Processing and Fabrication...................\ .................................................................... 26
3.9 Completed Item Inspection and Testing............. ?‘ ....................................................................... 28
3.10 Handling, Storage and Delivery ................. O' .............................................................................. 29
3.11 Nonconforming Material.............c.c.co..... \/ .................................................................................... 30
3.12 Statistical Quality Control and ANalYSISY ..o 31
3.13 Indication of INSPECLION STALUS .S ettt 31
3.14 Government Inspection at S@{ractor or Vendor FacilitieS........c.ccovevviieiiiere e 32
3.15 GOVErNMENE PrOPEITY.....o 00V ooiririrrrrrrrrevcvieeeeisissss s 32
Index of Referenced Documents () ................................................................................................................ 32
Glossary of Terms............. @QQ} .................................................................................................................... 33
Footnotes relate toparagraph numbers from MIL-Q-9858
Numbers in patentheses refer to paragraph numbers within this document, e.g.,
footnote {@Ja 1.2(1.0) [1.2 is from MIL-Q and (1.0) is from this manual]
j_

Your Company Name REV | CAGE | DOC#: 20f 34

Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.0 SCOPE

It is a policy of (Your Co) to perform all activities in a manner that reflects a total commitment
to quality. This means maintaining the highest standards of quality in all products and services,
and a dedication to the principle of maintaining the highest levels of quality and integrity in
communicating with people inside and outside of (Your Co). Itis also a policy of (Your Co)
prevent production and distribution of products that would pose unreasonable risks to heal
safety, or the environment. ¢

It is a goal of the company to encourage all employees to strive for individual excelle

their work and in their association with other people inside and outside of the WO$Q€ (Your
Co) strives to motivate employees to achieve this excellence by providing lead training,
proper materials and facilities, and a cooperative environment.

(Your Co) managers are responsible for developing organizations and sy shg%that
accommodate the goal of achieving Customer satisfaction. Managers éb recognize and
support employees charged with the responsibility of interfacing wi stomers Employees
who are authorized to deal with Customers are responsible for carefu y listening to Customers
and fully understanding their requirements and expectations. e employees shall be as
responsive as possible to those needs within the province a irit of good business practices.
Managers are to monitor Customer satisfaction on a conti basis, making appropriate
adjustments and corrections if problems occur. Thi Qhehty Manual is produced to provide
guidance and purpose to achieve the policies and go}s‘of (Your Co). This manual of policies

and procedures is subject to review by the Cust@r.

(Your Co)'s Mission is to continually improvéur products and services to meet our Customers'
requirements, allowing us to prosper as a business and to produce a reasonable return on capital
investment. Ho

(Your Co)'s Vision is to provide proguits and services that meet or exceed our Customers'
expectations by thoroughly evahk their unique needs and tailoring our products and
performance to those needs.

(Your Co) will design and @tam an effective and economical quality program, covering both
processes and products, makes data available to our Customers that is suitable for
determining compliadce to established product acceptance criteria and the requirements of the

2 .. . . .
contract. Thisis ved by controlling all work operations and manufacturing processes, as

. . 3 . . . .
well as all ms@tlons and tests.  This quality program was developed in consonance with all
(Your Co istrative and technical processes and applies to supplies and services produced
at (Your or at any other source to the extent necessary to assure conformance to contractual
* 4

requi&) S.

Q
Ov

1para 1.2(1.0)
2para 1.2(1.0)
3para 1.1(1.0)
4para 1.3(1.0)
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20 ORGANIZATION’

2.1 General

(Your Co) provides the following management elements: Accounting, Contracts,
Environmental, Facilities, G and A, Manufacturing, Products, Purchasing, and Quality. ) 6@
These management elements are directly or indirectly related to product quality. \
2.1.1 Direct Management 6$
Product management includes the following groups: N

Manufacturing, Products, Purchasing, and Quality $0
Manufacturing is responsible for the following functions:

e Products is responsible for the following functions:

° Purchasini IS resionsible for the foIIowini functions:

e Quality is responsible for the following functions:

All direct management efforts ar, omplished using

2.1.2 Indirect Manageme
Supportive managemem@ des the following groups:

Accounting, (Qntracts, Environmental, Health and Safety, Facilities, and G and A
e Accounting i nsible for the following functions:

Spara 3.1 (2.0-2.3)
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e Facilities is resionsible for the foIIowini functions:

e G & Ais responsible for the following functions:

. . " ol
2.2 Quality Responsibility and Authority N
The Quality Group is responsible for facilitation of these policies and procedures.
The quality manager has the responsibility and authority to

The Quality Group is divided into five units:
e Quality Management and Administration:

Quality Engineering:

Quality Plans and Procedures:
Inspection:

Metrology:

6 para 3.1 (2.0-2.3)
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2.3 Review of the Quality Program7
The Quality Group collects data for determining the acceptability of this quality program, which
may include, but is not limited to:

produced, are

Quality Program status review reports, when

2.4 Initial Quality Pla@vcg)8
2.4.1 Quality Managerr@

The Quality Group istesponsible for

acts Management
racts Group is responsible for

para 3.1 (2.0-2.3)
8para\ 3.2 (2.4)
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2.4.3 Products Management
The Products Group is responsible for

@o
©

2.4.4 Evaluation Record

Specific elements of the quality effort are detailed in a Compliance Matrix, (Your #), to

extent determined by the Quality Group. A careful review of all documents and refer

documents provided by the contract is performed. The Compliance Matrix serve@
and is required to list the followin%

The Compliance Matrix serves as the planning record’Q\monitor compliance to the tasks,
assignments, and completion dates produced by the Wdrk Breakdown Structure.

Planning for indoctrination and training of inspgCtion personnel performing work that affects
quality is
2.4.5 Training

Training efforts are based upon the quantity of work to be performed, and the experience and/or
education of the personnel performi e work.
When the work is limited

K

2.5 Work Instr’%ions9
2.5.1 Prepar

fg/QA Traveler/Planner (Optional)
fg/QA Traveler/Planner or Operation Sheet (OS

Traveler

9para 3.3(2.4.4;2.45;2.5)
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The Quality or Products Group may prepare the (Traveler) by performing tasks W@ay
include, but are not limited to:

— Il |

he traveler may include, but is. imited to:
Traveler# CS ECP# and date of effectivity
Traveler revision letter and date GPrelease Split-lot control
Page# ~4) Description of manufacturing operation (even#)
| Form# )N Description of inspection operation (odd#)
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After the traveler is reviewed, it is approved by the Quality or Products Grou
roval, the traveler is

rovided. Aftera

2.5.3 Inspection Instructions

The Quality Group prepares the inspection instruction sheet

include, but are not limited to:

in the space

&

P&@Jforming tasks that may

epare Inspection Instruction Sheet, (Y{l}g)(IIS). The 11S may include, but is not limited

o Pr
to:
[1S# C~ * | Specification number(s) and revision letter(s)
Title of 11S . (2,7 | Mfg/QA Traveler/Planner# supported by the 1S
1S revision letter and date of release N\~ ECP# and date of effectivity
Page# o« O Special instructions
Form# c\”’ 11S log# for sign-off
11S title foud Operation letter
QA approval Description of inspection operation including a listing of the

documents that are essential to the process, e.g., drawing(s),
specification(s), test procedure(s) and revision letters for each,
the attributes to be verified and the method to be used

Your Company Name

REV CAGE | DOC#:
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roval, the IS is

&’f
2.5.4 Manufacturing Procedure \Q
The Manufacturing procedure does not specify 'how to do' the task, but rather specme‘{ at to
do' for the work function.

The Manufacturing and Products Groups have lead responsibility for creating %r acturlng
procedures. The Products, and Quality Groups have collateral responsibiliti this function
related to providing The

Manufacturing or Products Group prepares the Manufacturing procedur
that may include, but are not limited to:

performing tasks

(/7

\

Prepare the Manufacturifgnprocedure using form (Your #). The procedure may include, but is

not limited to: <&
Scope of the opesatiom * Model/Type of equipment
Theory of operatio)‘ Production operations; 'how-to' details are described in

training documents
Performance requirements

(' 3
| Referenggs to-applicable documents
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2.5.5 Workmanship Standard
The Products and Quality Groups have lead responsibility for

The Products or Quality Group evaluates workmanship standard trade-offs based on factors 6@‘
such as, but not limited to: N\

DCC controlled issues of workmanshi

2.5.6 Work Instruction
The Quality Group has lead responsibj 'fwfbr preparing work instructions for administrative
and technical operations that are n ribed by a written procedure or Bulletin.
Work instructions include, but ar,

Work Instructions ar uced using
Work Instruction@quire
Valid Work | tions are recorded or logged in

Work Instrgctions are produced using

ructions contain the following sections:

C_

10para 6.2 (2.5.6)
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2.6 Records11

2.6.1 General

Data to be recorded includes any record appropriate to the economical and effective operation

2.6.2 Record Verification
The Quality Group verifies records for

2.6.3 Record Maintenance
The Document Control Center maintains archive files for re
directed by the contract, or for

/ Records are maintained as

2.6.4 Active Records ¢
Records for active contracts are maintained i uality department handling the operations.

Records are removed

2.6.4.1 Objective Evidence
Records are collected or produce

e extent necessary to

2.6.5 Analysis and Use of Reeords
When product or proces rmalities or defect trends are detected,

2.6.5.1 Defec@;kjs
Inspectors are tastructed to prepare form (Your #), Notice of Defect Trend, following its format,
whenev@écts exceed

Q\_
@)

llpara 3.4 (2.6)
12para 3.4 & 3.5 (2.6.6; 2.7)
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2.7 Corrective Action *

2.7.1 Internal Corrective Action Requests

A Corrective Action Request (CAR), or a Request for Corrective Action (RFCA), (Your #), is
Initiated as promptly as practicable to determine

2.7.2 Corrective Action Implementation by the MRB
The MRB forwards the CAR or RFCA to the assigned Group where

2.7.2.2 Corrective Action Monitoring
An initial review of the adequacy of improvements and corr.
effectiveness of actions taken, is

2.7.3 Supplier Corrective Action
A supplier corrective action is initiated b

13para 3.5 (2.6.6; 2.7)
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2.7.4.1 Corrective Action Implementation
The Corrective Action Board (CAB), working with other (Your Co) organizations as needed,

. . ‘ 6@‘
2.7.4.2 Corrective Action Progress
Progress of the corrective action is

2.7.5 MIL-STD-1520 Q\
Contract directives that specify use of MIL-STD-1520 are accompli%n using |G
* \\
14 \,6
2.8 Costs Related to Quality AQ

2.8.1 Responsibility
The Quality Group has the lead responsibility for

The quality cost information is organized and sgmmarized in four categories:
1-Prevention, 2-Appraisal, 3-Internal Failure, and 4-External Failure.

Quality cost data do not require

2.8.1.1 Prevention Costs

: : N\
The quality costs relative to the

tion category are those associated with

raisal category are those associated with

rnal Failure Costs
costs relative to the internal failure category are those associated with

14para 3.6 (2.8)
Your Company Name REV | CAGE | DOC#: 14 of 34

Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

2.8.1.4 External Failure Costs
The quality costs relative to the external failure category are those associated with

2.8.2 Reports
Quality costs may be reported by category or b

2.8.3 Cost of Quality Evaluation
The Quality Group has lead responsibility for

3.0 FACILITIES AND STANDARDS™

| | O
3.1 Drawings, Documentation and Changes \N
The Quality Group participates in design reviews, arﬁ’é least one quality representative

participates on the Configuration Control Boarg'{GCE€B). The Quality Group verifies that
documents received for application are
Engineering drawings are reviewed by the ity Group (Your #) for adequacy and

completeness, with corrective action tal@ fegarding discrepancies. Audits are conducted
eriodically (Your #) and on a rand Sis to

ontrol
rders, Requests for Waivers or Deviations, and Engineering Change Proposals

3.2 Chan
Engineeri
are revi

Effectivity points for change incorporation are established for
15para 4.1 (3.0)
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changes that have been approved, and deliverable documents are

3.2.1 Supplier Change Control
Supplier change authority and control is specified in
and

c*“\

3.3 Design Review Participation

3.3.1 Protection of Quality During Production, Storage, and Use. QQJ
The Quality Group provides input at Design reviews for new, pendmg eX|st|ng contracts.
Product protection design factors are considered, such as, but not I|

\(o
\0)

3 3.2 Inspection and Test Plannlng
Product inspection and test design fac

re con3|dered, such as, but not limited to:

Pursuant to contract requirements, any precision measurement need exceeding ||| G

\. . 17
r@mng and Test Equipment
3 4 1%?3 ication

suring and test equipment instruments and devices used to determine an item's

18 . .

16para 4.5 (3.3.2)
17para 4.2,4.3(3.4)
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New measuring and test equipment instruments and devices received by (Your Co
evaluated by the Quality Group at receiving inspection to

3.5 Useof ContrackoéQ%spection Equipment19
3.5.1 Availability

(Your Co) owned s, inspection devices and test equipment are made available for use by
Customers when there is a need to verify product conformance with specified requirements.
The Customer’S.use of the equipment is routinely under the direct observation of

-

Q 18(3.4.1) e.g., a measuring instrument reports a thickness, but a load of 200 Ibs is required -- the psi gage and measurement instrument must be calibrated;
all process and product measurement instruments require calibration unless the term ‘approximate’ is used to specify a 'process' parameter -- this exception is
only applicable to 'processes'

19para 4.4 (3.5)
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3.6 Control of Purchases”
3.6.1 Request for Evaluation of Candidate Supplier

Requests to conduct an evaluation of a potential su
can be originated b

lier are directed to the Quality Group and

3.6.2 Survey of the Candidate Supplier

The effectiveness and integrity of the control of quality by (Your Co) su
reviewed at intervals consistent with

The capability of a supplier to conform to quality requirements is d

ent Levels
clude purchases for

20para 5.1 (3.6; 3.7.1; 3.7.3; 3.7.4; 3.7.5)
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3.6.2.2 Major Procurement Levels
Major procurements include purchases for products or services that are

3.6.3 Supplier Evaluation Report

Quiality surveys of candidate suppliers are reviewed and evaluated by the Quali
In the case of candidate suppliers who have performed work for (Your Co) i
historical quality records or ratings are procured and studied. Each evalu

N\
3.6.4 Supplier Process Certification \\&
Requests to certify a supplier's process are directed te/the Quality Group and can be originated
by any (Your Co) department. Authorization t ify a candidate supplier's process is given

by the management personnel of
These personnel have the authority to

365 S urveillance and Inspection

Source illance and inspection of supplies at a supplier's facility is performed whenever it is

spec@ S a requirement on a contract or purchase order. The source inspection is made at the
i fabrication and assembly prior to shipment to (Your Co). The inspections are

leara 5.2 (3.6.5)
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Source inspection and
urveillance may involve, but is not limited to, the following tasks:

o (/

Source inspectors complete a recq&é}at contains information specified by this Quality
Program's Application Handbo Source inspection tag may

3.6.5.1 Contracted Sour%
The circumstance un
are as follows:

ich the use of a source inspection representative might be considered

The (Your Co) Quality Group identifies the type or types of tasks to be performed, such as, but
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not limited to:

3.6.6 Supplier Quality Rating
The evaluating and rating of supplier performance in terms of quality and workma

responsibility of

3.6.7 Procurement Document Requirements RevievW“
Procurement documents such as requisitions, pdrchase orders, purchase order change notices,

and subcontracts are forwarded to

add to this document provisions for any one or

combination of the fq

22hara 5.2 (3.6.7)
2:'}para 6.1 (3.6.7)
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Relative to the procurement of software, the reviewer determines the need for, and if justified,

3.7 Materials a aterials Control24

3.7.1 Supplier Pé?_t, ualification
(Your Co) req@ts to candidate suppliers for parts and data to be submitted for qualification
ade through the use of

24hara5.1 & 6.1 (3.7.1; 3.7)
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3.7.2 1st Article Inspection
The Purchasing Group is responsible for citing on a purchase order the re
article inspection. 1st article inspection is normally performed in

C).

. . . 25
3.7.3 Receiving Inspection v/
All materials are evaluated by receiving i tion to the extent necessary to assure
conformance to

A statisti sampled lot of material awaiting non-conformance disposition is not released to

producti ntil completion of MRB. Acceptable material from a lot subjected to 100%

inspegtion may be released to production upon completion of appropriate documentation.

M@ing and test equipment devices and measurement standards that have been received from
al calibration

25para 5.1(3.7.3)
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All incoming supplies are processed in the priority sequence of

lies, the inspector obtains all a

All limited shelf life items received with 25%

Supplies are inspected and results are recorded as specified by thi

lication Handbook.
Accepted supplies are identified with
Rejected supplies are identified and/or forwarded to
At the completion of each inspection, the inspec

Receiving inspection personnel observe@e\following document order of precedence in the
event of conflict, ambiguity or cont ion:

3.7.4 Raw Materi
The Purchasin G'?g p specifies physical and/or chemical characteristics and properties on
urchase ord r raw materials. The purchase order requires the su

Your Company Name REV | CAGE | DOC#: 24 of 34
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An open CRR prevents delivery of supplies unless
waived by the Customer. When periodic verification of certification validity is required by
contract, receiving inspection

3.7.5 Control of Special Materials

Items that are hazardous (such as ), temperature
sensitive (requiring refrigeration, for example), static sensitive, and ious metals are
processed using alternate receiving inspection routines. The materfals are inspected accordin

26para 6.4 (3.7.5)
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3.8 Production Processing and Fabrication”’

3.8.1 In-process Inspection
The Quality Group is responsible for examining engineering and manufacturing docum
for the purpose of

3.8.1.1 Special Processes
Ultra precise and super complex work functions are ¢

C—

27para 6.2 (3.8)
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3.8.2 Inspection Methods
Inspection methods may include, but are not limited to:

3.8.2.1 Calculated Risk Release N

In the event materials, components, or assemblies are needed prior t eipt of Certified Test
Data, Certificate of Compliance or Analysis, approved Request fo lation or Waiver, or
other limited risk condition, cognizant MRB members of the Peéducts and Quality Group ma
—. e \\5

3.8.3 Identification N\

Parts or assemblies found to be in compliance with i%pection requirements are identified as
acceptable on the accompanying Traveler, OS, ting Ticket, or a Good Material Tag.
Supplies that require rework are routed to th opriate department with rework instructions.
Supplies that are rejected are forwarded to

3.8.4 Computer Software
Computer software units and
of development, are

r associated documentation, throughout the intermediate stages

3.8.5 Review of | tion Methods
On a reqgular basis, tfie in-process inspection instructions are reviewed to

.6 Process Survey
Cifhe Quality Group conducts surveys of manufacturing processes at regular intervals, or under

the following conditions:

Your Company Name REV | CAGE | DOC#: 27 of 34
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&

O
o)

The surveys are conducted using criteria established by the Quality Group.
Corrective action follow-up is the responsibility of the Quality Group and req

@6

éfsonnel for each failure

3.8.7 Failure Reporting
A Material Report, (Your #), is initiated by process or inspectio
detected, including those discovered durin

A\

roduction tools such as jigs, fixtures, and templates used for producing deliverable goods

3.8.8 Tooling Inspection
All

NS
3.9 Completed Item Inspequ and Testing

3.9.1 Final Inspection @)

All finished goods are inaayggﬂ as specified on the applicable Inspection Instruction or
Traveler, or as specified¥sy)the Quality Group. Parts and assemblies are processed only after all

operations specified da’applicable process documentation are identified as complete and
accepted. Inspectigns are made using

28para 6.3 (3.9)
Your Company Name REV | CAGE | DOC#: 28 of 34
Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

When modifications, repairs or replacements are required after final inspection or testing, re- @,
inspection and retesting of any characteristic affected is performed to the extent required. \é‘
3.9.2 Final Acceptance Testing $
Supplies are approved for acceptance testing after a determination has been made tha

3.9.3 Final Acceptance Processing .
After successful completion of final inspecti test, completed supplies are examined for
the following:

Documentatio

ttesting to the acceptance of the supply is || || GTcNGGEE

3 10 @illng Storage and Dellvery
rotecting Product Quality

ality Group specifies, where required and in accordance with contractual directives,
instructions for the proper handling, preservation, storage, packaging, and shipping of supplies

ngara 6.4 (3.10)
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to

. &
The following routines apply: ‘\

3.11 Nonconforming Materlal\\®
3.11.1 Material Review Board

The MRB Chairperson select %ﬁe\nbers of the Material Review Board from the Quality,
Products, and Manufacturi roups

The primary responsibil

the Material Review Board is

30para 6.5(3.11)
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3.11.2 Material Review Processing

3.12 Statistical Quality Control and Analysis31 O
Inspection by statistical sampling is applied, as appropriate and when specified, in

3.13 Indication of Inspection s\t;&;s

3.13.1 Inspection Stamps .
The Quality Group controls i \tlon stamps. The primary acceptance stam

tieh Media
atus of supplies is recorded on accompanying paperwork with a rubber stamp

ersonnel, and in some instances with

31para 6.6 (3.12)
32para 6.7 (3.13)
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When the Government or other Customer wishes to conduct Source Inspections of suppli
(Your Co)'s supplier facilities, a statement is normally contained in the original purchas
agreement with (Your Co). When the contract is accepted, the Purchasing Group inc ates
Source Inspection statements in procurement instruments to affected suppliers IA;%@wchasing
Policies and Procedures, (Your #). Customer Source Inspections do not relieve,(Your Co) of its

responsibility to provide conforming products or services, or waive (Your C quirement to

; Cpeys 33
3.14 Government Inspection at Subcontractor or Vendor Facilities <

D
3.15 Government Property34 .
Government and Customer property is controlled’in accordance with (Your #), Property Control
Policies and Procedures, specified contractUalrequirements, and
I )

3.15.1 Bailed Property35 \®

is controlled in a

Bailed propert ance with specified contractual requirements, and

Index of Referenced@ﬁ%uments

G

33para 7.1 (3.14)
34nara7.2,7.2.1,7.2.2 (3.15)
35para 7.2.3(3.15.1)
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It is a policy of the Company to perform all activities in a manner that reflects a total
commitment to quality. This means

It is a goal of the company to encourage all employees to

The Company's Mission is to
The Company's Vision is to

The Company will design and maintain rogram, covering

technical processes applies to supplies and services produced at the Company or at any

This quality program gagﬂeveloped in coordination with all the Company administrative and
other source to th'e\.g tent necessary to assure conformance to contractual requirements.
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1.0 PURPOSE

This program establishes the requirements for the development and maintenance of a defect
prevention/training program.

2.0 SCOPE

@ .
Fabrication and inspection personnel must be trained and properly certified, in addition, \6‘
machines, equipment and procedures used in special process operations must be certifi
This certification process must be conducted whenever Contract or (Your Co) require S
suggest the need for certification. This program does not address the training neeg
specialists or professional personnel. 6

3.0 ORGANIZATIONAL 2
The Quality Group of (Your Co) is responsible for

40 GENERAL \>/

Machines, equipment and procedures used in spe rocess operations that are not certified at
the start of a new contract must

Your Company Name CAGE | DOCH: 30f6 |
Your Procedure #
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5.0 PROCEDURES

5.1 The First Day for the New Employee
This orientation day is to make the new employee aware of

5.2 Basics ®

A substantial portion of the trainin ‘gébrication and inspection personnel must be concerned
with meeting the criteria of




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

5.3 Training of Fabrication and Inspection Personnel

Written specifications or verbal instructions that apply to an operation must be used ext
with the goal of informing the Operator, through practical application, the exact operaft
perform. (The policy of the Quality Group regarding verbal instructions is to reduc
Work Instructions whenever possible prior to implementation into a training routi
When standardized samples are available, the

, the Operator must be made constantly aware of
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5.3.1 Qualification
A test procedure that establishes an Operator’s proficienc

5.3.2 Certification
Each individual satisfactoril

6.0 WORKMANSHIP

Adherence to applicable federal, s
requirements is mandatory. (_)\

*

N

&

local, and Company environmental, health, and safety
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1.0 SCOPE

These policies and procedures describe, define and establish controls for maintaining the
configuration status of deliverable products and provide for each of the following functions:

Responsibility and authority for Formal Audits: Physical Configuration

Configuration Management Audit, Functional Configuration Audit, GQ)’
Internal Reviews and Audits \\

Configuration Control Board Continuous Acquisition Support . $

Problem Reporting Technical Information Services, Co ter
Data Storage, Data Management

Preparation and completion of Item configuration conforman%pﬂor to

configuration documents installation Q)

Change evaluation criteria, engineering | Subcontractor surveillaanéJidance and

change proposals, classification of control S

changes, engineering orders @)

Program tailored status accounting of As-built configL@t}oﬁ verification

product configuration at all times by \Q\'
specification and/or engineering . q
drawing, part number and serial number \
when appropriate \\\\
Processing Deviations and Waivers, Formal Reviews:

classification of defects, role of MRB @Leﬁminary Design Review, Critical
\>vDesign Review, Test Readiness Review,
Production Readiness Review

&
2.0 THEORY \\Q}

The following documents form a p this procedure to the extent specified herein and unless
otherwise indicated, the latest rev(s%n in effect shall apply. In the event of conflict between this
procedure and the referenced ment, the contents of this procedure shall be considered a

superseding requirement.

YOUR COMPANY NAME REV CAGE | DOCH#: 30f 20
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3.0 ORGANIZATION & RESPONSIBILITIES

3.1 General

The Engineering, Manufacturing and Quality managers serve as the Confi
Board [CCB], which has

uration Control

CCB responsibilities:

YOUR COMPANY NAME REV CAGE | DOC#: 4 of 20
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3.2.20 Establish and maintain program documentation and program data libraries to include
3.2.21 Control redlined documents pending approval by_

3.3 Material Review Board (MRB) 66

The MRB may use the Nonconformance Report Form QC-103-2 as a Calculated Risk RSI@\e
or Advance Change Notice to

&

4.0 CONFIGURATION IDENTIFICATION
x9

4.1 General \Q

Every deliverable item of hardware maintains configu t@%entification in the form of
technical documentation. These technical document include, but are not limited to,

4.2 Specifins

New spe ions are prepared as needed to define the requirements relating to

YOUR COMPANY NAME REV CAGE | DOC#: 50f 20
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4.3 Engineering Drawings and Lists

To the extent necessary to provide the full engineering description of the physical and
functional requirements of the supply, a set of engineering drawings and associated lists may be

repared according to the requirements for
&
W

Purchase Orders for supplies may waive, supersede, obsolete or amend the requireme ‘tsgf the
eniineerincl; drawini when directed by the CCB as evidenced by*

All deliverable items are fabricated and assembled according to

"tace of formal change
documents may

No oral instruction or other random or unwritten authority is accepted i
control (see the Baseline Management section herein). Redlined tec

4.4 Test Plan

The Project Engineer prepares a Test Plan that defin
which supplies to test, which tests to perform a

45 Test Procedures SO
Using the Test Plan as the ov, guidance, the Project Engineer assigns the responsibility to

4.6 @ ent Identification

All eQ?éneering documents are assigned identification numbers that are unique to the document.
number has been assigned to an engineering document that has been issued, the assigned

er will

YOUR COMPANY NAME REV CAGE | DOC#: 6 of 20
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4.6.1 Forms
Forms are exempt from Engineering Order processing but must be controlled and ma

but are not limited to:

include,

4.7 Re-identification Practices 6
A change to an item on an existing engineering document results in comple
interchangeability with regard to

4.8 Baseline Management . \Q
A configuration baseline may be established to identi aﬁ}create

4.8.0.1 Pre-Release Ba

The formal release o iguration documents is required prior to production of deliverable
lies; howeve

unctional Baseline

YOUR COMPANY NAME REV CAGE | DOC#: 7 of 20
QC-109




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the
authority to grant such permission.

At the Functional Baseline, the configuration
management system is operating and the released documents have described the following:

4.8.2 Allocated Baseline
After successful completion of the Preliminary Design Review (PDR), the A ted Baseline

(design requirements) is established by

The development (performance) configuration documents include:

Formal change control procedures are invoked @current with the release of the development
(performance) configuration documents. P
4.8.3 Product Baseline

After successful completion of the Criti
(Product Configuration) is established(

Design Review (CDR), the Product Baseline

This baseline prescri

This ba e and approved changes serve as the configuration reference point for all
reviews. Redlined technical documents may be used if accompanied by a CCB
roved Bulletin or written authorization from the applicable Customer. The CCB

YOUR COMPANY NAME REV CAGE | DOC#: 8 of 20
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4.8.4 Baseline Maintenance

Once established, the baselines serve as the approved departure point for updating by
incorporation of changes that have been approved by the Configuration Control Board.

The baselines plus the approved changes represent the product configuration at any point in
time. All baseline documentation is processed through the release system. <
The release of a technical document requires that it be placed into the normal control syst@@’
configuration documents. This control system:

The release system is shown in Figure 2.

\S
5.0 CONFIGURATION CONTROL \\6{\
5.1 General ¥\\
' e baseline identification and regulating all

Configuration control is the process of maintaining t
changes to that baseline. The 'as-designed' te hml documentation must equal the ‘as-built’
hardware except for approved deviations, w@e’rs or Engineering changes.

This is accomplished by:

[ ntrol Board

l‘Ibestablishment of the baseline by the approved configuration

—change control is vested in the Configuration Control Board. All proposed
baseline documents are

5.2 Configurat

Concurrent wij
documentati

YOUR COMPANY NAME REV CAGE | DOC#: 90of 20
QC-109




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the
authority to grant such permission.

5.3 Change Evaluation

The CCB is charged with the responsibility for evaluation of each proposed change that is
resented to the CCB. This evaluation includes

The need for the change is justified if @'

5.3.1 Multiple Program Usage N
Joint change control authority is established where an)\&s{r%gram shares a commonly identified
item with another program.

5.4  Types of Configuration Changes C)

Chanies to the configuration are implemem@\ﬁter approval of ||

The definition for each is as%l{ows:
1. Engineering Change .

Deviation

YOUR COMPANY NAME REV CAGE | DOC#: 10 of 20
QC-109




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the
authority to grant such permission.

5.5 Change Classification
5.5.1 General
Changes in configuration are classified by the CCB as either Class | or Class Il. The change

classification assigned by the CCB is entered on the Engineering Order, which serves as the
document to

5.5.2 Class | Change

After the need for the change has been established by the CCB, the engin@% change is
classified as Class | when it affects one or more of the following:

5.5.3 Class Il Changes (;%Q
Any change that doegmot-fall within the Class | definition is a Class Il change. Class Il changes

YOUR COMPANY NAME REV CAGE | DOC#: 11 of 20
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5.6.1.1 Multiple Release Levels
Superseded revision levels of drawings may be used by direction of the Contract or Engineering
Groups usin <

5.6.2 Engineering Change
During the evaluation of the ECP or EO, the CCB determines

5.6.3 Deviation \Q
Implementation of a deviation is by Program Manageli@*fdirection and all resulting

confiiuration chanies are noted on the configuratio&tatus records, with |||

5.6.4 Waiver
The initial request for a waiver is reviewed \ﬁe authorized Material Review Board (MRB) to

determine if the requested action is

5.7 Chang ntrol
The formal ghange control functions apply at

Rreliminary plans, specifications, diagrams and drawings become contractually binding
ocuments

YOUR COMPANY NAME REV CAGE | DOC#: 12 of 20
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ol
N

5.8 Change Processing $

5.8.1 General \6
Engineering changes are fully documented on an Engineering Order QC-109-3 and @Sented to
the CCB for evaluation. All proposed changes are evaluated by the CCB for: $

@@6‘
ok
<
&
QO

The CCB exercises restraint in the processing of changes it them to those actions where

A summary of the processing flow is show@ﬁigure 1.
5.8.2 Processing Class Il Changes
Class Il changes are prepared by the.

N
G’rﬁeer or designee and processed through

5.8.2.1 Supplement Rel
All changes require t
documents that

essing of an Engineering Order; however, Supplements to existing

rocessing Class | Changes

3
CBroposed Class | engineering changes are approved by the CCB and are submitted to the
Customer in the form of

YOUR COMPANY NAME REV CAGE | DOC#: 13 of 20
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5.9 Subcontractor and Vendor Changes &0

Baselines are established by the subcontract or purchase order. Only those sub
having a funded design effort are permitted to

A
5.10 Management Directives ?\\
eth

Management members of the CAB/CCB/MRB i ue eir binding policies, procedures and
directives to personnel within their exclusive orémzation in the form of a Bulletin
(Engineering, Manufacturing or Quality). eBulletin is

5.10.1 Work Instructighs/Process Guides
Management me of the CCB or delegated Supervisors may issue Work Instructions (for
permanent retgation) to personnel within their

YOUR COMPANY NAME REV CAGE | DOC#: 14 of 20
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6.0 Configuration Accounting

6.1 General
The baseline documentation is entered into a database that maintains current and historical data
for every configuration list. As new configuration lists are generated, approved and placed in « @,
the release system, they are 6

*

O

atabase the revision level is

6.2 Configuration Accounting Records and Repor
By appropriate sorting of the configuration accounti

The following lists are revised as requw%{g Include the latest configuration status of listed
documents. Typical records and repor Clude:

1. Numerical lists

1lt Parts List

YOUR COMPANY NAME REV CAGE | DOC#: 15 of 20
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Data Lists

6.3  Configuration Account Record &0
For systems, integrated and tested by the Company, a configuration account re i

6.4  Configuration Item Identification ReM

As part of the product acceptance for 80nfiguration item, a review of the 'as-designed'
iguration is made and compar the 'as-built' configuration. All differences are

6.4.1 As-Builtvs. A
The 'as-designed'
serialized sub
prepared at
Designe

iguration for each deliverable supply is contained in a database. For each
ly or assembly a listing of the current ‘as-designed' configuration is

me a release to build is processed. This configuration listing is used as the 'As-
s List' baseline document to

YOUR COMPANY NAME REV CAGE | DOC#: 16 of 20
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7.0 Interface Management 6$

7.1 Interface Control Responsibilities
The Program Manager is responsible for interface definition and control. This acu&}ty

1

8.0 Configuration Audits

8.1  Quality Group Audits \Q
Each physical item presented for acceptance to the Qu I|t§( oup is accompanied by

8.2  Audit Reports ‘\@
Audit reports (including all neces interim reports) document the findings, the corrective
actions taken and

9.0 Subcontracter and Supplier Control

9.1 Requiremen
The applicabl@)nfiguration management [CM] requirements of this document are flowed-
down by atement of work or purchase order issued to the supplier. The absence of a flow-
in procurement documentation indicates that the supplier is not authorized to
Applicability of specific CM elements to procurements is

Category B

YOUR COMPANY NAME REV CAGE | DOC#: 17 of 20
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Cateﬁori C
Cate(l;ori D

9.2 Evaluation of Supplier CM System

All CM plans and supplier internal documentation required by the Company are ev
Where deficiencies are observed, approval of procedures is

9.3 Subcontractor Control
All major subcontractors to the Company establish and op@ subsidiary CCB's conducted in
the same manner as the Buyer’s CCB. Direction to thessubcontractor's CCB is provided b

0\@
9.4 Vendor Control . &\'

All vendor items procured b e@om any and its subcontractor(s) are documented on

10.0 Softwareé) figuration Management

10.1 Pro\%?g and Test Software Control
f software for integration into deliverable products is controlled according to

(—
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Proposed change of
configuration item

Figure 1

Change Control Flowchart

CHANGE CONTROL FLOW

Create Engineering
Change Order (E.O.)
and submit to
Configuration Control
Board (CCB)

CCB evaluation of:
1. Need

2. Impact to

—» baseline, schedule
and cost

3. Alternatives

4. Classification

Return back to
originator

No

CCB Approval

Y N Class |
ass
E.O. ,
\>

2z

Forward to Customer
for concurrence in

classification Q>
necessK
N

o
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O
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Figure 2
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1.0 PURPOSE

To prescribe the minimum procedures for the control of Customer Property according to the
equiatons outlined i

2.0 SCOPE

@ .
This procedure shall cover all property furnished to or acquired for use on contracts. \6‘
a. Property Administrator means

Property means

Property in the possession of or acquired directly by the Customer an
delivered or otherwise made available to the contractor.

Contractor acquired property is

Customer material is property that

Special Tooling means

Plant Equipment means

Scrap means

Salvage

todial Records means
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. ndividual tem Record means [

J.  Stock Record means

k. Discrepancies Incident to Shipment means

I.  Work-in-Process is the definition used for the purpose of

m. CPFF Material, Contractor procured CPFF material is

n. Bonded Storage means

*

3.0 RECEIVING
r<;tfrnished roperty upon receipt to

Receiving Inspection shall inspect all Custome

3.1 If overages, shorta damaged conditions are noted upon receipt of property acquired
for the Customersacceunt (under a CPFF contract), the Company shall

3.2 Up ceipt of Customer furnished property or property acquired b
count of the Customer the receiving function shall

Your Company Name REV CAGE | DOCH#: 4 of 10
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3.3 Shipping containers that pack Customer property that are of a reusable nature shall

4.0 CUSTOMER PROPERTY RECORDS p 6@

Upon receipt of Customer owned property and/or material, the Company Property
Administrator shall

4.1 Records of Misdirected Shipments v
Misdirected shipments shall be reported to

4.3 %‘Q}s ings to Property Records

erty record postings shall be made as promptly as possible. No more than
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5.0 MATERIAL REQUISITION/ISSUE

After receipt of Customer furnished material and preparation by the Company Propert
Administrator of the required stock record cards the material shall

5.1 Sensitive material issued according to 5.0 shall

6.0 UTILIZATION
It is the responsibility of the Company Property Administrator to assure t
property is

stomer owned

7.0 MAINTENANCE
The Company Property Administrator shall insure that C’&er owned plant equipment is

6\

.\@

8.0 PHYSICAL INVENTOR@
. as used in this proc ] , consists of

the physical inventory shall not

Your Company Name CAGE | DOCH#: 6 of 10
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O

8.1 The Company shall investigate and report to the Customer Property Admi is@tor (CPA)
all cases of

The report shall contain at a minimum:

6\
9.0 DISPOSITION &
At the completion of a contract u hich Customer property was furnished, the Compan

10.0 SU BQ@TRACT CONTROL

The Co \%y purchasing function shall insure that the following statement is included in all
subc s or vendor purchase orders where Customer furnished material or property is
ed to the subcontractor or vendor:

CAGE | DOC#: 70f 10
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Unless relieved by the Contracting Officer with respect tQ
provided, Seller shall

10.1  The provisions of pard@yaph 8.1 apply to subcontractors possessing or controlling
Customer proper ountable under the contract.

11.0 REPORTS <<

Reiorts shall be irﬁred by the Property Administrator according to ||| GGG

120 P \'OUS METALS, EXPLOSIVE COMPOUNDS

*

12.1 J{mratdiately upon receipt Receiving Inspection (R&I) shall inspect material according to

Q@%_sensmve material shel|
12.2 The Company'

s Property Administrator, upon taking possession of accepted sensitive
mteral, sl
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12.2.1 The Company Property Administrator shall complete stock record cards according to

12.2.2 Property records shall exhibit special markin

12.3 The Property Administrator shall issue material according to
12.4 All other conditions of this procedure shall
12.5 The Property Administrator shall notify the Customer Property Administrator by
telephone immediately upon the discovery of missing sensitive materials and s
forward a written report according to paragraph 8.1 within

@o
©

13.0 REQUESTING AND/OR ACQUIRING CUSTOMER FUR
A. Requests for Customer furnished property are subject to

ED PROPERTY

B.

Requests and/or acquisition of Customer Ow roperty by direct purchase from
outside suppliers or items issued from coptract owned inventory is

(%
14.0 HAZARDOUS WAS@ANAGEMENT
Property received from uired for Customer that contains material of a hazardous nature

ny's EHS Group shall be notified immediately upon receipt and instructions
for handling the material shall
1421, instructions shall contain
N\

14@1 Storage and handling instructions may_

oy 1l |
CI4.3 Scrap or Salvage materials shall
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15.0 WORKMANSHIP
Adherence to applicable federal, state, local and environmental, health and safety requirements
IS mandatory.
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1.0 Initial Quality Planning

1.1  Quality Management
The Quality Group is responsible for

1.2 Contracts Management
The Contracts Group is responsible for

1.3 Engineering Management @
The Engineering Group is responsible for

Q
1.4  Evaluation Record \
Specific elements of the quality effort are detailed m?‘Comphance Matrix, QC-120 to the
extent determined by the Quality Group. A carefulreview of all documents and referenced
documents provided by the contract is performgd. The Compliance Matrix serves as a Work
Breakdown Structure for the Quality Group,‘ahd is required to list the following:

mtrix serves as

5% raining
ining efforts are based upon
Your Company Name REV CAGE | DOC#: 30f8
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When the work is limited to R&D or the quantity of work is less than

2.0 Documented Instructions ‘\6‘@

2.1 Preparation
All work affecting quality is described by

2.2 Mfg/ QA Traveler — Routing Ticket
The Mfg / QA Traveler or Routing Ticket is desi

The Quality Group prepares the Traveler by
limited to: ol

erforming tasks which may include but are not
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The traveler may include, but is not limited to:

Traveler# ECP# and date of effectivity

Traveler revision letter and date of release Split-lot control

Page# Description of manufacturing operation (evens#)
| Form# Description of inspection operation (odd#)

After the traveler is reviewed it is a

2.3 Inspection Instru

The Quality Group prares inspection instructions by performing tasks that may include, but
are not limited to:

o re Inspection Instruction, QC-110. The instruction may include, but is not limited to:
O IAstructions Specification number(s) and revision letter(s)
Q | Title of Instruction | Mfg/QA Traveler/Planner# supported by the inspection instruc

Your Company Name REV | CAGE | DOC#: 5of8
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Instruction title Operation letter

QA approval Description of inspection operation including a listing of the
documents that are essential to the process, e.g., drawing(s),
specification(s), test procedure(s) and revision letters for each,
the attributes to be verified and the method to be used

Drawing# and revision letter Supplemental directives

After approval, the inspection instruction is released for use w specified. The inspection

instruction is exempt from

2.4  Manufacturing Procedure .
The Manufacturing procedure does not speci QdN to do' the task but rather specifies 'what to
do' for the work function. The Manufacturi d Engineering Groups have lead responsibility
for creating Manufacturing procedures. Fhe Engineering and Quality Groups have collateral

responsibilities for this function reIate@ providing
_ The Manufacturh@\)r Engineering Group prepares the Manufacturing

procedure by performing tasks ay include, but are not limited to:
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Prepare the Manufacturing procedure using form QC-129-1 or -2. The procedure may include,

but is not limited to:

Scope of the operation

Model/Type of equipment

@o
O

Theory of operation

training documents

N
Production operations; 'how-to' details are described in
: SY
— N

References to applicable documents

Performance requirements

Q7

2.5 Workmanship Standard

The Engineering and Quality Groups have lead responsibility for

limited to:

Quality Group evaluates workmanship standard trade-offs b

The Engineering or

O\

on factors such as, but not

Business economics

Ease of maffacture

| Customer satisfaction

| &l use requirements

DCC controlled issues of w.

2.6 Instruction

anship standards are forwarded to personnel who perform

ality Group has lead responsibility for preparing work instructions for administrative

T
@hnical operations that are not described by a written procedure or Bulletin, QC-109-5,

Ci09-6 or 109-7. Work instructions include, but are not limited to:

Your Company Name

REV CAGE | DOCH#:
Your Procedure #

70f8




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

Your Company Name REV | CAGE | DOC#: 8of 8
Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant

such permission.

Tips:

Double click grey area at top and bottom of page to edit header/footer

Search for the word “your” throughout doc and replace as required

S
S

O

@0
©

Your Company Logo

N
<
®6
Calibration System A
Policies and Proced
O
(molyr) ?\\&
7
v
0)\
RQV}'X S Rev:
Letter | E.O. Number.-/BeScription Date
o
\&,
G N
, D
N
ps "N )\
&
Used N Contract#:
O | Your Company Name
Prepared By: i
YOUR PROGRAM
| Your Procedure #
| [ o— 1070




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant

such permission.
TABLE OF CONTENTS

3.0 PTOCEAUIES ... eee e s et ee e e ees e e e e e e e s eeeeeeeeeee e s e s e eseeseeseeseeseeeeeeeeees 6$\3

3.1 (Lo LT a1 LT To=Y o] o F TSRS Q ................ 3

3.2 SEOPAGE OF GAYES. ... eevetieeteite ettt bbbt b bbb bbb bbb bbbttt $ ....................... 3

3.3 RECAIL ..ottt é .............................. 4
3.4 WOIKING RECOT ...ttt bbbt se b e b b AQ) .................................... 4

35 Calibration FrEOUEBNCY.......civeiiie et ste e e et eie st te e ste e e e sae e e e s te st e s tesaeeteenseneesnesrestesrens Q} ............................................ 4
TABLE I, Calibration INtervalS..........cccoeiiiiieiiieisi et Q}G) ................................................... 5
3.6 INterval AdJUSTIMENL.........ccviiiiecc e s snen & ........................................................... 5
3.7 Interval Extension / Adjustment .............cocoeeiiiiiiciiccc s \'9 ................................................................ 5
3.8 Calibration Overdue.§ ..................................................................... 5
3.9 Calibration 1dentification ...............ccoo.ccoeeeeeirvessveesneecssseessnes \\ .............................................................................. 5
3.10  Calibration Standards/Special Equipment............c.cccceevrennne \ ..................................................................................... 6
3.11 RECAI ...t s E ............................................................................................ 6
*
3.12  Standards ControlC} ................................................................................................... 6
3.13 Customer Furnished TOOlNG .....cc.ccooviviiiienn B \/ ....................................................................................................... 7
3.14 Out-of-Tolerance Equipment and Tooling ... ..... s 7
3.15  Provision for Use of Out-of-ToIerance@ ]SO 7
3.16 IV oLoTot Yol ad oo [0 ot A fo T g Toto a1 {01 1T U Tos= I SRR 7
317 Traceability.....ocoomoverrerrrnrnng ettt R ettt et ettt Rt sttt s et re e 8
3.18 Production Tooling Used éﬁ:\ o]l 1455 o1=To1 T o TSSO 8
3.19 Employee Owned Toofs @ .................................................................................................................................................. 8
3.20 SUDCONIFACION CAIIDFALION .....c.eiviitiiei bbbtk e b bbbttt b b b s bbb bene e 8
3.21 Storage and L T 7 S 8
3.22 Setting eCtiNg & REfErENCE STANUAIT ........ceiiicie bbbttt et 8

QO
N
QO

Your Company Name REV | CAGE | DOCH#: 20f9
Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.0 Scope

These procedures comply with the requirements of MIL-STD-45662. Measuring instruments

are calibrated, at a temperature of 55°F to 95°F and 5% to 95% relative humidity, in the QC

office, engineering office, production area, or laboratory. Sufficient temperature stabilization

time is allowed before calibration. For cases where calibration must be conducted inthe GQ)’
\>

production area, stabilization time is also allowed. $

2.0 Definitions \\6

a) Gages are precision devices that compare the characteristics of an item to s@ed
requirements.

b)  Recall - All gages require recertification at established intervals. Rec es are
identified by a month/year designation. Certification is performed er than the last
day of the month/year designation except as otherwise provided. gages may be used

for acceptance/rejection of product during the month/year recgmterval.

C) M&TE - Measurement and test equipment

d)  Standards - Accepted values of natural physical constant&%? values traceable to National
or International Standards. .

e) Procurement of Gages - Gages are procured from ified source and are inspected by
Gage Inspection before use. A newly acquire asuring or test device that has been
certified as calibrated, and whose certification\fntlicates an NIST reference number, may
be issued to the user activity after a calib@on interval and records have been
established.

f) Special Equipment - (Your Co) standatds, instruments, chemicals, and tools for which a
measurement standard is not avaitafp}e on-site to perform calibrations.

g)  Significantly out-of-toleranc \@n instrument's accuracy that exceeds the manufacturer's
published limits. ) AN

h)  Adequacy - Adequacy, r@@:resolution and stability of M&TE and standards is
determined by quality. Gharacteristic measurement requirements on an individual basis.

1) Accuracy Ratio - @or linear, weight, current, and voltage transfer standards.

3.0 Procedure Q

3.1 Identif@tion
When a ga oes not provide its own serial number

CA@Q torage of Gages

Il company owned gages are kept clean and are stored in
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3.3 Reecall

A rotating card file system is maintained on all instruments. The form used is QC-116-1.

The rotating card file provides the means for

3.4 Working Record

3.5 Calibration Frequency \\\

Q
N

In addition to the card file system, a working record sheet, QC-116- ‘bkept on each company-
owned gage/standard. The purpose of this record is to
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TABLE I, Calibration Intervals

Calibration Cycle e Row Canaton ove " | New Calibration Cycle

SR Y A
©

i

3.6 Interval Adjustment

M&TE whose calibration error is recorded as bein ration

reater than the last recorde

3.7 Interval Extension / Adjustment %)
M&TE calibration intervals may be extended or adjusted

3.8 Calibration Overdue C)

Overdue items are prevented from
<

3.9 Calibration Identificatiog{\\

A calibration tag, QC-116-2, sh date of calibration, calibration accuracy, calibration
expiration date (end of last d Mo/Yr) and the technicians stamp or initial is

('&—
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3.10 Calibration Standards/Special Equipment

3.11 Recall

Ny

It is the position of the National Conference of Standards Laboratories (NCSL) that:

When calibrations are made for special equipment the purchase order specifi
replacement value with shipper” and also require the lab to submit a repo

?)GI nsure for full

Affich contains:

A rotatini card file sistem 'ﬁ@%‘l)ntained on all iYour Coi Transfer Standards indicatin'

3.12 Standards
A current list of al

éﬁtrol
libration standards used by the calibration section is
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3.13 Customer Furnished Tooling

The Metrology department places all Customer furnished inspection gages on the calibration
system. Records are kept showing

3.14 Out-of-Tolerance Equipment and Tooling

Equipment and tooling found to be significantly out of tolerance, damaged, inoperati
or exhibiting some other form of anomalous condition should

3.15 Provision for Use of Out-of-Tolerance Eqliipment (apply sparingl
An instrument whose calibration error is si i out-of-tolerance

3.16 Suspected PQ&I Nonconformance

Any product certifi ith M&TE subsequently found to be out-of-tolerance is
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3.17 Traceability
Inspection instruction sheets and manufacturing travelers specify measurement and test

equipment utilized for product conformance inspection. The M&TE number isP

@o
3.18 Production Tooling Used as Media of Inspection \é‘
Any production tooling which is used to accept attributes of a part, sub-assembl

3.19 Employee Owned Tools 6
%o) are

3.20 Subcontractor Calibration \@

ts QC-117 are

The quality requirements outlined in Supplier Quality Require

3.21 Storage and Handling of M&TE

ng / Selecting a Reference Standard

:e measurement range of a device being checked for accuracy must be
— see the following examples.
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VOLTMETER:
A voltmeter that is required to be calibrated shall be verified for accuracy within an equivalent
range on the reference standard, e.g.,

%)

CURRENT SHUNT:

OTHER MEASUREMENT DEVICES:
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1.0  Costs Related to Quality

1.1  Responsibility

The Quality Group has the lead responsibility for collecting quality cost data; organizing, evaluating, and

maintaining records of this information, and generating quality cost reports. The quality cost information is

organized and summarized in four categories: . GQ)
1-Prevention, 2-Appraisal, 3-Internal Failure, and 4-External Failure. \

Quality cost data do not require 'to-the-penny-accuracy'. Hourly and salary Quality Group personnel rg@

their time charges by the four categories.

1.2 Prevention Costs ?O
e

The quality costs relative to the prevention category are those associated with the efforts de to keeping
defects from occurring, such as corrective action, quality planning, test procedure prepar 7 quality training
and indoctrination, data collection and reporting, process planning, and design review\

1.3 Appraisal Costs 6Qj

The quality costs relative to the appraisal category are those associated with t@@ﬁorts devoted to maintaining
quality levels by means of formal evaluations, such as inspection and testing-at suppliers, receiving inspection,
in-process inspection and test, final inspection and test, chemical anal%\ ibration, internal audits, and

Customer audits. .
O
1.4 Internal Failure Costs \

The quality costs relative to the internal failure category are tw% associated with the efforts devoted to
products or process that do not meet specifications or Cﬁtzmer expectations internally, such as rework, repair,
scrap, re-inspection, retesting, material review, and % penalties according to contract agreements.

15 External Failure Costs \/

The quality costs relative to the external fail fegory are those associated with the efforts devoted to
products or process that do not meet spe§‘r fons or Customer expectations externally, such as repair or
rework of returned supplies, replacenjeprb_ eturned supplies, complaint processing, and handling and shipping

damage. ()\

1.6 Reports Q)

Quiality costs may be repo teg@/ ategory or by program, and may be summarized and compared to current and
historical costs of qualg:ertain supplies may also be correlated to part type or P/N to assist in identifying
d

problems and to aid JS analysis. Reports are furnished to the Customer upon request.

1.7  Cost of @ity Evaluation

The Qualitﬁ@up has lead responsibility for evaluating the quality cost reports, which may be used to initiate
CAB dire . Management periodically reviews the Costs of Quality to determine appropriate action to
assure t and service quality, and to avoid unnecessary costs.

@orrective Action Board
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Cost of Quality Dollars

pl p2 p3 p4 p5 p6 p7 al a2
Calc Sum Row @.
Hours 24.75 696 552.25 1599.3 2632 556.25 139.5 187 9999.

pl p2 p3 p4 p5 p6 p7 &X\ a2
Percentages \6

Actual vs. Available *&Q}
85% \'6
$189,837.84 Actual Q
$222,264.00 Available @
Prevention Cost Appraisal Cost \ Internal Failure External Failure
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P2 Quality Planning, PO's A2 QC ¢ 12 EP Scrap/Rework E2
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P4 A4 14
P5 Q% 15
P6 . 16
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Cost of Quality Graphs
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1.0 PURPOSE

This document defines the Purchasing process including or making reference to procedures for the va i@
activities within the process.

Note: this procedure applies to suppliers of products or providers of services that directly affects t Qa ity of
our products or services. Suppliers that provide office and maintenance supplies, furniture, gr eeping
services, etc. are not subject to the controls of this procedure.

2.0 THEORY 6

The purchase of materials that go into our products or services that help us gﬁe products affects
everything we make. As a result, it is important to monitor and control the quality 0 products and services
that we receive as well as the suppliers of such products and services.

3.0 PROCEDURE: SUPPLIER EVALUATION A!‘é LECTION
u

3.1 All suppliers of product related materials or services must ated unless these suppliers are:
listed on a Customer’'s approved Supplier list, Government appro upplier or listed on the Customer’s

requwements \\

3.2 Supplier evaluation is conducted by following the forr@n the Supplier Evaluation Form.

3.3 The Supplier Evaluation Form ensures that all@’suppliers are properly evaluated for criteria related
to quality, delivery, pricing, reputation and other fac\tb/gg/

3.4 Once approved through the Supplier @fuatlon Form, the Quality Manager will update the Approved
Supplier List. "

3.5  The following ratings apply to_

3.6 ﬁ}c entered into the Approved Supplier List, suppliers are rated as CONDITIONAL. Conditional
@ﬁ are subject to verification of their products or services upon receipt or delivery to advance in rating.

.7 Using incoming (receiving) inspection results for product suppliers and employee feedback on service
providers, the Quality Manager will determine if the Supplier should be increased in rating to UNRESTRICTED.
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3.8 Using the results from combination of the following functions for product suppliers, the Quality Manager

will determine if the Supplier should be increased in rating to DOCK-TO-STOCK: H,‘
\>

3.9 For suppliers providing product, incoming inspection results are recorded on the S @ﬁctor
Performance Rating Spreadsheet, which calculates the Supplier's current quality rating ba eq n parts
received and parts accepted. A new Supplier that rates 100% on their first delivery may gbpgraded to
UNRESTRICTED.

3.10 If a new Supplier rates 50 — 99%, the Supplier

%)

3.11 If any Supplier rates less than 50% (RED) the Supplier #
N

3.12 If items are returned to any Supplier using a Material SM@QIhe Quality Manager will determine a

course of action and a rating. \
N\

3.13 Any Supplier may be de-rated to

3.14 Management may override
23

*

3.15 During management review, th Approved Supplier List is

UISITIONS AND PURCHASE ORDERS

quisition, the Quality Group will

4.0 PROCESSIN

4.1 During review of gac

4.2 When a;@priate, the purchase order defines acceptance criteria for—

*

4.3 3. plicable, purchase order information includes:

d) requirements relative to:
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eo

O

4.4

The requirements for delegation are defined when

%)

4.5 When the Company or its Customer needs to perform verification %S at a Supplier facility, the
Purchase Order

N\
4.6 See the process map herein. \Q
O

L 4

4.7 Emergency Purchasing Authority: The Company '\authorize

50 OTHER PURCHASING RULES”

o

In all instances, the Purchasing Depar

% Department that has any financial or other interest in a supplier
y member of his/her immediate family, shall

5.2  Any employee of the Purchg
company, either directly or throu

53 The accepta@/ purchasing personnel of gifts or gratuities from suppliers is |||

5.4 The c@ance of items intended for the purpose of advertisement and bearing the name of the

S.upplier [

The Purchasing department will cooperate with Customer-related activities and will
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5.6 The Purchasing department will not,
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6.0 PROCESS MAP

Purchasing Process
Owner: Purchasing

Quality objective: — \
WO

. \&Zf
XS

-, -
v o,&

O

INPUT @
N

7
Employee obtains Requisition and completes\@%’[ portion.

¢ S ‘ \VJ

A 4

Employee submits Requisition to Purvgg; Requisition is | i

v

A
Purchasing reviews Requisitionw any EO’s affect ||| | G

N v
@ Y
EO or RFS?

Notify employe& Q) ¢ ¢
and resolve Q@v

- N YES NO

) v

x|

Z
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A
©)
A
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1.0 PURPOSE

The purpose of the Manufacturing Readiness Review (MRR) is to demonstrate the overall
production readiness of a supplier and assure that the items to be manufactured will meet the
requirements of the Statement of Work and engineering drawings. All necessary manufacturing
plans, travelers, tools, facilities and other resources shall be in place and available to ensure <
conformance to all quality and design requirements within the negotiated program budget §
schedule.
O
2.0 SCOPE Q)
2.1  This procedure shall apply to all in-house production and outside subcontraetors/suppliers
that fabricate and/or assemble deliverable hardware. Manufacturing Réess Reviews
should be identified during the proposal phase of a program and sh{u&) specified in the
negotiated contract, purchase order, and Statement of Work (SOWp),
2.2 This document addresses issues related only to ‘readiness to s anufacturing'.
In instances where a Supplier is responsible for design and sis tasks, additional
design reviews shall be required. Design/analysis reviev@nd how to conduct them are
not in the scope of this document. However, any re§&@’lssues from design reviews that
are related to manufacturing shall be considered su( for inclusion in the MRR

agenda. ?\\
3.0 APPLICABLE DOCUMENTS &,
f thHe

This document is subject to the requirements following subcontract documents in
descending order of precedence.

40 GENERAL 6
4.1 A manufactupmg readiness review is required when any of the following conditions exist.
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5.0 MRR PROCESS, REQUIREMENTS AND RESPONSIBILITIES

5.1 GENERAL
5.1.1 An MRR is a formalized process of review and critique conducted jointl

5.1.2 The review shall be conducted on-site at the Su

52 MRR TEAMS
The Customer Team shall consist of repres ives from

5.2.1 1t will be the res lity of the Subcontract representative to act as

5.3
531

ATA PACKAGE

@a package shall include the documentation identified in paragraphs 5.3.2 and
Q .3.6. Items marked with an asterisk are considered mandatory and are to be included in
QO the package that will be supplied to the team members prior to the proceedings
CJ The remaining items shall be discussed during the proceedings.

5.3.2 It is the responsibility of the respective team leader(s) to ensure that data packages are
complete and that adequate review time is given per 5.1.2.
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5.3.6

54 MRR SCHEDULE

5.4.1 The date of the MRR proceedings shall be set at the time of contract award, if possible,
but no later than

5.4.2

A complete data package shall be provided to each of the participants org 0 teams at
Ieast*

<
5.5 MRR AGENDA AND PROCEDURES \A

5.5.1 The agenda for the MRR Proceedings shall, in general, follow qfems listed in para. 5.3
and shall be finalized by the two team leaders. Additional r topics, such as lessons
learned from previous similar jobs, may be included for révjew as deemed appropriate.
5.5.2 The MRR proceedings shall be held on-site at the Sugglier facility and the Supplier's
Team leader, usually the Program Manager, shall a )

5.5.3 ltis the responsibility of the respective j&am leaders to ensure|

6.0

POST-MRR EVALUATIOQ@%D ACTION ITEMS FOLLOW-UP

6.1 CUSTOMER FEEDB&@AND READINESS RATING

Following the M ceeding, the Customer Team shall provide ||| GG
An overall readiness rating shall be
assigned from.tige following three categories:
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6.2 ACTION ITEMS

6.2.1 All action items generated through the MRR proceedings and the feedback b
the Supplier management shall
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ACTION ITEM

Date:

Action Item Number:

Meeting:

IDue date:

<
Q}A
%)
<
A
x9
S
\&
N
Action Item Response: 6"\/
.\Qj
A
(’)\’O'
<&
o
K
O
,\@
S{@u re:
OQ%ate:
@,
Your Company Name REV | CAGE | DOC#: 8of 8

Your Procedure #




ACTION PLAN &

Department: Responsible Authority: $v

Team Designation:

Project Goal:
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CERTIFICATE OF TEST

PO No: Quantity:
P/N: P/N Rev:
P/N Name: Item No: QO
Mfr's Lot No if Used: PO No. to Mfr if Used: . 6
AN
o
‘(\\0
O
AQ
Rroxd
| O
R &5
Q
)
] L
[
[ ]
[ ]

It is hereby certified that the items su in this shipment have been found to be

in conformance with

3(\

L
Authorized\f%ébresentative Title Date

Your Form# (mo/yr)



Your business logo

Your business name, address, phone, fax,

email, URL CERTIFICATE OF TEST

Sold To: Shipped To:

I
&

N r BN -

. NN . .

I . < I Bl

I . I Nl
| | |
I
Date:
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CERTIFICATE OF COMPLIANCE

From:

To:

Attention: Receiving Inspection

PO#:

Customer P/N:

&g
N
NOTICE o‘\b

$

Your Log

\
N

Your Form# (mo/yr)
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CERTIFICATE OF COMPLIANCE FOR MILITARY PRODUCT

Your Logo
Address
Phone, Fax, etc

2
Distributor Supplier Customer AN~
Name: Name: Name: O
Address: Address: Address: AN
City: City: City: R\t
State / Zip: State / Zip: State / Zip: ¢\
Phone: Phone: Phone: &~
<
N RN
o)‘()
R
<
&
I —
f A4
.U
WY
v
ValN
N
N

Authorized Sigpaae:
\S)
Date \(’\\'

Your Form# (mo/yr)



Your Logo

Sold To:

Your Business
Name, Address,
Phone, Fax,
Email, URL

Material Certification

Date Number

Purchase Order Number

Ship To: \C

Name and Date
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CERTIFICATION

Your Logo Your Business Description Your Address, Phone,
Fax, Email, URL
Date: Customer Order No: \Q
Customer: Part No: R
Quantity: Revision: AN
S
N
<
«
N
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1.0
1.1

1.2

2.0
2.1

CONTROLLED/ UNCONTROLLED CHANGES

CONTROLLED CHANGES

The Company will notify the Buyer of any controlled areas of change. Specifics of the
change will be given in : <
If the chani;e Is not accepted by the Buyer, the impact may \6‘

XS
UNCONTROLLED CHANGES O\

The Company will notify the Buyer in writing when changes occur in m u‘@\,turing or
service operations that are not controlled by the Company and will signi
erformance characteristics of the product or service. The notificati

ntly alter the
tl identify the
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QUALITY ASSURANCE

The Quality Group ensures that the Manufacturing Control Document is effective and all
Procurement Specifications and Contract Requirements are satisfied. The Product Assurance
procedures and policies relevant to MCD-TBD are implemented by QC-100, the Product <
Assurance Plan, y é‘

Additional documents that support the work-product of the MCD are prepared as requ&@’ such

as, but not limited to: $O

Documents that are referenced by the procedures co&a‘med in the MCD apply only to the extent
they are specified and at their most current revi@.level.

Glossary: \>/
b
&
N\
o
Q®
Q WORKMANSHIP
Adherence to appligable federal, state and local environmental health and safety (EHS)

requirements andatory. All production areas must be maintained at standards of cleanliness
that are re‘%ﬁ(gd to ensure quality products and services.

=

QO
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MIL-Q-9858A, Amendment 2

SUPPLIER SURVEY Quliy Program
SUPPLIER INFORMATION: CAGE CODE:
Supplier Name: Supplier Code:
Address: i}
(Street) (City) (State) (Zip)
Quality Manager: Phone: Fax: N A$

SURVEY BACKGROUND INFORMATION:

Recertification |:|

Reason for Survey: New Supplier |:|

Survey Date:

Survey |:| History |:|

History summary attached:

Approval Method:

(If History, attach summary)

Special Process Codes (if known)

Corrective Action FoIIow&)ﬁ

Approval Date:

&\\Qz
%Q

Yes @\Q No[ |

Surveyor’s Office Phone Number:

Signature: Date:

Page 1 of 10

. Survey was requested by site:




SUPPLIER SURVEY
- |

MIL-Q-9858A, Amendment 2
Quality Program

In space under ‘Acceptable’ enter “Y’ for

as possible?

éﬁg't @ conforma_nce, ‘N’ for Nonconformance, or ‘X’ for
HDBK g | Not Applicable. N Q?}‘
50 MIL-Q-9858 Paragraphs 2 | Under comments enter terse statement descnbm@
Question <<(°3 nature of nonconformance for each ‘N’ entry.
Comments are mandatory for all objecti
Number . 8§
evidence observed. <
1.0 Scope Q)
1.1 Applicability (Not applicable) $
1.2 Contractual intent (Not applicable) 6
1.3 Relation to other contract requirements (Not applicable)
2.0 (Not applicable) A@
3.0 Quality Program Management \
3.1 Organization ,Q}
1. @ Does the established program identify the organizational “
element responsible for each of the various quality \Q}
efforts? v
2. (2) | Do the personnel performing the quality functions have <~
sufficient authority, responsibility, and freedom of action \Q
to identify and evaluate quality problems and initiate, ‘\q
recommend, or provide solutions? N \
3. 3 Does management regularly review the status and Qs
adequacy of the quality program? v”
3.2 Initial Quality Planning ~
4. (1) Does the supplier conduct a complete review to idenﬁw
and provide for special or unusual contract requir@myts?
5 (2 Does the supplier perform initial quality plannihvs'early

N

3.3 Work Instrup%g)
Are documented workdrstructions available and used for

8. (1)
all work operat%which affect quality?
9. (2 Are such werk ihstructions complete and appropriate?
10. (3) Are standaran‘vailable for each work operations?
11. (4) | Are V\@nstructions compatible with associated
inspectien and testing?
12. (5) %%pervisors, managers, and inspectors make proper

of work instructions?

b

Page 2 of 10



MIL-Q-9858A, Amendment 2

SUPPLIER SURVEY

Quality Program

In space under ‘Acceptable’ enter Y’ for

éﬁg't o conforma_nce, ‘N’ for Nonconformance, or ‘X’ for
HDBK cf, Not Applicable. o
50 MIL-Q-9858 Paragraphs g Under comments enter terse statement describing
Question < nature of nonconformance for each N en'Fry. o\
Number Comments are mandatory for all objective
evidence observed. N

records indicate the quantitative degree of acceptance or N\

rejection of product of work effort? \O
19. (6) If rejection is recorded, do records show resulting action? RN
20. (7) Do management actions reflect the analysis and use of -

records? Q.

3.5 Corrective Action ~\

21. (1) Does the program provide for prompt detection of Q}\

inferior quality and correction of its assignable causes? G‘J

&
&
X\
O
AN
=
\

N

When corrections are made, is their effectiveness¥”

28. (8)
reviewed and are they monitored later?  Cx %
3.6 Costs Related to Quality +, (/,”
29. (1) Has the supplier determined the sp&¢ificquality cost data

that it needs?

and Standards

4.1 Brawings, Documentation and Changes
34. (1) | Istheféaprocedure for assuring the engineering
a cy of drawings?
35. (2) . here a procedure to ensure currentness and

pleteness of drawings?

Page 3 of 10



SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2
Quality Program

In space under ‘Acceptable’ enter Y’ for

éﬁg't o | conformance, ‘N’ for Nonconformance, or *X” for
HDBK <2 | Not Applicable.

50 MIL-Q-9858 Paragraphs 2 | Under comments enter terse statement describing
Question 2’ nature of nonconformance for each ‘N’ entry.
Number Comments are mandatory for all objective \

evidence observed. N

40. (7) Is there appropriate monitoring by the supplier of all N\

changes not requiring Customer approval? \O
41. (8) | Does the program clearly delineate and cover the AN

supplier’s responsibility for controlling and recording 6

design and other changes originating with subtier @

suppliers? .\\3

%
S~
N\
R

4.2 Measuring and Test Equipment

Are the gauges, testing and measuring equipment
necessary to assure that products meet technical C 9
L N

Is this test and measuring equipment properly

requirements available and used?
maintained? \/

.3 Production Tooling used as a Media of Inspection

~

b 15”all tooling which is used as inspection equipment
proved for accuracy prior to use?

4.4 Use of Suppliers’ Inspection Equipment

Does the supplier provide personnel to perform this

inspection, if warranted?

4.5 Advanced Metrology Requirements

Page 4 of 10



SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2
Quality Program

In space under ‘Acceptable’ enter Y’ for

supplier and is it used to assure effective and economical

control of quality?

2/

éﬁg't o conforma_nce, ‘N’ for Nonconformance, or ‘X’ for
HDBK g Not Applicable. o
50 MIL-Q-9858 Paragraphs g Under comments enter terse statement describing
Question < nature of nonconformance for each N en'Fry. o\
Number Comments are mandatory for all objective
evidence observed. N

58. (1) Has the supplier reviewed the request for proposal or N\

contract to determine whether or not there are any O

unusual precision measurement requirements? \$
59. (2) b -

Q,
5.0 Control of Purchases -~
5.1 Responsibility N

60. (1) Does the program assure that products and services 6\()

furnished by subtier suppliers meet contract @

requirements? \
61. (2) Does the program provide for the selection of subtier % N

suppliers on the basis of their ability to perform \'

satisfactorily as well as evidence of their capability to . \Q

produce quality products? \%
62. (3) Is objective quality evidence provided by the subtier N

S

5.2 Purchasing Data

Does the supplier require his subtier suppliers to have
effective control of product quality?

Do the supplier’s purchasing documents contain all of an
item’s specific design, manufacturing, and testing
requirements?

74. (3)
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SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2
Quality Program

Audit
and
HDBK
50
Question
Number

MIL-Q-9858 Paragraphs

In space under ‘Acceptable’ enter Y’ for
conformance, ‘N’ for Nonconformance, or ‘X’ for
Not Applicable.

Under comments enter terse statement describing
nature of nonconformance for each ‘N’ entry.
Comments are mandatory for all objective \
evidence observed.

Acceptable

2O
O
<

6.0 Manufacturing Control
6.1 Materials and Materials Controls

79. (1) Does the supplier inspect subtier supplier’s material to \
the extent necessary upon receipt? \‘
80. (2) Does the supplier adjust the extent of receiving Q

inspection on the basis of objective data?

C,
to’

Does the supplier assure that raw materials confogm

6.2 Production ProcgSsing and Fabrication

85. (1)

Avre all production p%ﬁs accomplished under
controlled condjtfons®

86. (2)

adequate p tfon equipment, and appropriate working
enviropment

Does control i;ﬁ&ie documented work instructions,

87. (3)

Do wéfkjihstructions provide criteria for determining
whether production, processing, and fabrication work is
ceptable or unacceptable?

&

88. (4)*
A\

M work instructions and compliance with them?

ges the quality program monitor both the issuance of

89
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SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2
Quality Program

Audit
and
HDBK
50
Question
Number

MIL-Q-9858 Paragraphs

Acceptable

In space under ‘Acceptable’ enter Y’ for
conformance, ‘N’ for Nonconformance, or ‘X’ for
Not Applicable.

Under comments enter terse statement describing
nature of nonconformance for each ‘N’ entry.
Comments are mandatory for all objective \
evidence observed.

6.3 Completed Item Inspection and Testing

‘sz

)

Are completed items given a final inspection and tes( |

which indicates overall quality?

100. (2)

Does the final testing adequately simulate perfw in
use?

C.
6.4 Handling, Storage,@b-f)elivery

103. (1) | Are adequate work and ifidp&Ction instructions prepared
and implemented fo g, storage, and delivery of
material?

104. (2) ge and delivery procedures monitored

established quality program

Are handling,
in accorda

requwgne
dte procedures and regular schedules for the

6.5 Nonconforming Material

111. (1) | Does the supplier have an effective system for controlling | |
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SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2
Quality Program

In space under ‘Acceptable’ enter Y’ for

éﬁg't o conforma_nce, ‘N’ for Nonconformance, or ‘X’ for
HDBK cf, Not Applicable. o
50 MIL-Q-9858 Paragraphs g Under comments enter terse statement describing
Question < nature of nonconformance for each N en'Fry. o\
Number Cqmments are mandatory for all objective
evidence observed. N
nonconforming material? RO
S\)
S
’\VQ
&
(A
@’
2
6.6 Statistical Quality Control and Analysis . ONS
117. (1) | Are supplier-designed sampling plans available for K\V)
review by the Customer Representative? Q4
118. (2) | Do supplier-developed sampling plans provide valid Q)
confidence and quality levels? ?\
119. (3) 9
\
6.7 Indication of Inspection Status V
120. (1) | Does the supplier have an effective systendj'?'dentifying
the inspection status of products?
121. (2)
7.0 Coordinated GE and/, overnment/Supplier Actions
7.1 GE Inspection at S ier or Subtier Supplier Facilities
122. (1) | Do supplier purchasi gments require Customer or
Government source% ion of subtier suppliers only
when Customer,dr GoVernment so requests?
123. (2)

*

e\

N

\ .2 Government Property
7.

2.1 Government Furnished Material

7.2.2 Damaged Government Furnished Material (GFM)

7.2.3 Bailed Property

Qo

Does the supplier examine GFM upon receipt for
damage, quantity, completeness, and type?

126. (2)
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SUPPLIER SURVEY

MIL-Q-9858A, Amendment 2

Quality Program

Audit
and
HDBK
50
Question
Number

128. (4)

MIL-Q-9858 Paragraphs

Acceptable

In space under ‘Acceptable’ enter Y’ for

conformance, ‘N’ for Nonconformance, or ‘X’ for

Not Applicable.

Under comments enter terse statement describing
nature of nonconformance for each ‘N’ entry.
Comments are mandatory for all objective \

evidence observed.

?

Avre records of all inspections and maintenance work on
bailed property maintained and available for review by
the Government Representative?
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MIL-Q-9858A, Amendment 2

SUPPLIER SURVEY QualtyProgram

NOTES

CM - Configuration Management QO
(Co) - Your Company . 6
- \>
CS - Colorado Springs $
EO - Engineering Order 6
HP - Handling Procedure O\
I1S - Inspection Instruction Sheet $
MCD- Manufacturing Control Document 6.
MN - Materials Note QQ)
PP - Purchasing Policy Q’}\
PR - Process Record (%)
QC - Quality Control \Q}
R&I - Receiving and Inspection \@
RFW - Request For Waiver \(\
RW - Rework \\0)
W1 - Work Instruction N
WP- Welding Procedure v
WS - Workmanship Standard CJ .
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Date: | Action Item Number:
Meeting: | Due Date: N
ACTION REQUIRED RN
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Your Logo




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

Tips:
Double click grey area at top and bottom of page to edit header/footer 6@’
Search for the word “your” throughout doc and replace as required N\

Q

S
@6\$

Q

g

Nonconformance Report Dlsp05|t@)ﬁ%rocess
(molyr) \&\q
AN
v

W
6\
Re@ons Rev:
Letter E.O. Number,.\aescrlptlon Date
Q)V
N
K
NS
@
&\

Used@®p> | Contract#:
Your Company Name

YOUR PROGRAM
Your Procedure #

N 0 —e— o

Your Company Logo



This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.0 | Reporting Agent |When a nonconformance, continuous improvement or
calculated risk condition occurs in manufacturing, testing
or inspection, record the condition on the top-half of a
Material Report, QC-103-2, following its format. Do not GQ}
leave any spaces blank above the “Send-To” field. O

The Nonconformance, CIO, or CRR row is for MRB us

1.1 | Reporting Agent |Forward completed MR to Doglithent Control (DCC).
2.0 DCC Enter MR into the routing abase, copy the MR, stamp
DCC on the form and fo original to the Quality Mgr. |

3.0 Quality Mgr.

3.1 Quality Mgr.  |Review and imaplement the MRB policies of QC-103.
3.2 Quality Mgr.  |[Forward th&WIR to DCC for further processing.

4.0 |1st MRB Reviewer|Revie d implement the MRB policies of QC-103.
Palicy™The MR is a tool to reduce cost and gain control. |

4.1 |1st MRB Reviewer

~
IF CHN THEN
Engi”e‘:ffi” _er'(EFSF) o |Record the EO# or RFW# in the Corrective Action
iset?,léer‘? Co'ﬁre(of |Section. Forward the EO or RFW to the Configuration and
actjen, Discrepancy Mgr.

. E&étEMIRB Reviewer
N

Your Company Name REV CAGE | DOCH#: 20of 2
Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant

such permission.

/.
@

IF | THEN
MRB Member
Disagrees with
recorded
disposition
0|
N\
6.0 Quality Mgr.  [Perform actions required to complete the M@ﬁkl Review
Board Acceptance Section of the MR.  ~\
IF Tl
Customer Forward MR to Configuratien and Discrepancy Mgr. for
Required retrieval of Customer co@u nce of disposition or
signature when requireghby contract (RFW or ECP A/R). |
6.1 Quality Mgr.
'l
B
'l
IF N THEN
Hold PurcHasg br |[Copy the MR to Purchasing.
CAB Required |Add the MR to the CAB Agenda.

Your Company Name

DOCH#: 30f3

Your Procedure #

REV CAGE




MATERIAL REPORT
[ INonconformance [ |Continuous Improvement Opportunity [ |Calculated Risk Release

SUBCONTRACTOR: DATE RECEIVED:
MR# SHEET _ OF
Traveler#: | |  Op#: | Quantity Received: | | Job Number:

Item Name: Description: ID S/B Spec#, Para#, & IS Condition w/Quantity &Dimension Affected # Discre&ep ¢

Dwg/Spec: N\
Part#: N

Part# Rev: N

Lot or S/N: RO
P.O#: )

Your Logo Use other side for additional information Shaded Area for Administrative Use Only
QC-103-2 (molyr)



REQUEST FOR CORRECTIVE ACTION

[_JImplement Next Purchase Order

Supplier Type:

1 |RFCA#: Date: IMR#:
2 [ Jinternal [ |External
3 |To: Return To: Your Co.
Attention:
Address: ‘ GQ)’
_— R\
4 |Classification of Defect Nonconformance Report#: &
[ ICritical [ ]Major [ ]Minor  |Purchase Order#: \\
Required Response(Working Days) |Part#: Spect#: $O
[ ] Days [ ]15Days[ |30Days |Lot Qty: Reject Qty:

O

°

N

oS

our Logo

QC-103-3 (molyr)



CALCULATED RISK RELEASE




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

Tips:

Double click grey area at top and bottom of page to edit header/footer . 6@’

Search for the word “your” throughout doc and replace as required $\
XS

Q
O
S
Q
S

@6

Nonconformance Disposition Plggéedure

"\
Mo/Yr . \Q
W
?\
(J .

v
v
.o
Revisions Rev:
Letter E.O. Number ~Déscription Date
Q)V
O~
N\
4
)
Contract#:
| Your Company Name
YOUR PROGRAM
n Your Procedure #
T | ee—

Your Company Logo
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This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.0 SCOPE
These policies and procedures define the actions taken and the documentation used when
suspect material is detected in supplies.

2.0 APPLICABILITY Q"
The following documents will serve as guidelines. This document will take precedence sh@
conflict arise concerning Material Review Procedure. 6

" N\
Military Q)
ANSI Z1.4 Inspection by Attributes $
ANSI Z1.9 Inspection by Variables 6

AQ’

3.0 MATERIAL CONTROL

When a deliverable supply is suspected of noncomplianc
or other requirements it is

_—
S

licable drawings, specifications

3.1 Documentation

The Material Report (MR) QC-103-2 is us
specification interpretation,

document suspect material, MRB action,

3.1.1 Material Repost
Reporting documen
provides:

ersonnel. This document

uest for Corrective Action, QC-103-3

tas well as the MR form is used to ||| G

rial Report, Purpose
B checks a box at the top of the Material Report to identi

the purpose of the MR.

Your Company Name REV | CAGE | DOC#: 30f13
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3.1.4 Material Report, Change Implementation

"Conditional Acceptance™ recommendations are subject to a review for the appropriateness of a
documentation change and the method for accomplishing the change (i.e., a design change or a
recommendation for a change to Customer requirements).

%
Q
S

3.2 Remedial and Preventive Action
The following MRB functions may be performed, but are not limited tG

Ry

3.3 Material ReviQDispositions
3.3.1 Initial Re
An Initial Review of the prepared MR is conducted by QA to determine the adequacy and

completene

A Material Report may not be voided by the Initial Review procedure since the MR may act as

the record. Immediate action ma

include, but is not limited to:

Your Company Name REV CAGE | DOCH#: 4 of 13
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3.3.2 Submit to MRB
Three qualified MRB signatures are required to implement MRB dispositions. Dispositions

may include, but are not limited to:

3.3.3 Return to Vendor (Receiving Inspection)
Receiving inspection initiates an MR for suspect material. After review of pr
and contractual commitments, QA may request Receiving Inspection pers
100% inspection of the material to

tion schedules
to conduct a

Returned supplies are accompanied by an MR or Discrepancy Noti{@or other suitable
documentation in the event that the supplies are obviously unfi use. If a Corrective Action
IS requested, the supplier is provided

Corrective action may be requeste ed on the following criteria:

3.4 Material iew Board (MRB)

Material Reyiew is conducted by a delegated board comprised of
one (1) entative whose primary responsibility is Quality (usually the Quality Manager),
esentative whose primary responsibility is Engineerin

Your Company Name REV | CAGE | DOC#: 50f 13
Your Procedure #
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3.4.1 Responsibility
The Material Review Board: <!
O

At least two members of the Configuration Control Board (CCB) m lew and sign all
MRB disEositions to

. o x9
3.4.2 Applicable Dispositions AQ
MRB dispositions may include, but are not limited to: \Q

A\

Your Company Name REV CAGE | DOCH#: 6 of 13
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such permission.

3.4.2.1 Applicable Classifications

Major: This classification applies to a Waiver/Deviation, RTV, and Scrap disposition.
Corrective and preventive action is normally required for this classification; however,
these actions are not mandatory for supplies that are scrapped due to loss by expected
processing attrition, supplies that are obviously unfit for use, or for supplies that me%@
the definition of Minor Nonconformance.

Minor: This classification applies to a Conditional Accept, Standard Rework/Repair, a@&;
Standard Rework/Repair disposition. Corrective and preventive action is at thied
discretion of the MRB.

3.4.2.2 Customer Disposition Authority %\
Major: A Waiver/Deviation disposition is subject to Customer app :
RTV and Scrap dispositions are not subject to Customer oval.
Minor: Conditional Accept and Non-Standard Rework/Repalr\'ébposmons are subject to
Customer approval.
Scrap, RTV, or Standard Rework/Repair dispos'f{i&are not subject to Customer

approval. ?\\
3.4.3 Customer MRB Review

An incomplete MR is not subject to Custome\gr{ew
3.4.4 MRB Qualification
A Material Review Board member must

)

3.5 Definitions <<

The following def@ons apply:
a)  Anoma

A conditiopthat is discovered during routine manufacturing or testing that is not specifically

prohibjﬁviously documented or practiced, but could affect product or process safety,

reliabMity=durability, performance, interchangeability, or the basic objectives of a contract.

b) 3‘éontinuous Improvement Opportunity

&I to document conditions that do not conceivably affect product or process safety,
liability, durability, performance, interchangeability, safety, or the basic objectives of a

contract. A metric for the Continuous Improvement Program.

Your Company Name REV | CAGE | DOC#: 8 of 13
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C) Major Nonconformance

Any nonconformance that after execution of the MRB disposition will result in hazardous or
unsafe conditions for individuals using or maintaining the affected product or process or that

may adversely affect safety, reliability, durability, performance, interchangeability of parts or
assemblies, weight or the basic objectives of the contract. <!
d)  Minor Nonconformance 6
Any nonconformance that after execution of the MRB disposition will not result in haz

or unsafe conditions for individuals using or maintaining the affected product and w

adversely affect safety, reliability, durability, performance, interchangeability of

assemblies, weight or the basic objectives of the contract.

B
Any additional work performed to bring the supply to a condition Q@departs from one or more
characteristics of the drawing, specification, or purchase order Rgoalrs are accomplished with

f) Repair

MRB and/or Customer approved procedures.

N

L 4

) Suspect N
Any condition that deviates from sta{@%practice or any alleged nonconformance
j)  Technical Documents N

9

3.6 Corrective Ac@n Board (CAB)
causes of nonconformances are determined according to

CAB Authoriti and Resionsibilities:

Your Company Name REV CAGE | DOCH#: 9of 13
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3.6.2 SPC Data Review (Optional)
When process control technigues are used, and analysis of cumulative data for

condition reveals

3.6.2.1 Process Control (SPC is Optional)
When corrective action is required due to inadequate SPC process c\@trol, and until such time

as it has been demonstrated that the corrective action has been,@ctive, the CAB may request

that the subject process include: AQ
O
N

O

3.6.3 Monitoring Effectivity ?5 _
cisions are

The CAB insures that reviews of Miﬁ —

3.7 Disposition of Materiaé()\
3.7.1 All Material Re re disposed of by an MRB decision:

Your Company Name REV | CAGE | DOCH#: 10 of 13
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3.7.2 Reprocessing
Instructions for reprocessing material after repair are included in

3.7.3 Customer Repair/Rework Approval
Proposed repair/rework methods are submitted to the MRB and the Customer for revi

3.7.4 Repair Inspection
Material that has been satisfactorily repaired is subject to

3.7.5 Scrap ldentity \
Scrapped material is conspicuously identified and controlled tq\'@c ude its subsequent use as

other than scrap. AQ
O

3.8 Material Report Documentation
P \\

3.8.1 Summary Y

The system maintains records of suspect materiétédjs ositions, assignable causes, corrective
actions and effectiveness of corrective actions. cycle time between Material Report (MR)
reparation and completion is targeted at n

Records are organized t it efficient retrieval for:

N

3.8.2 MR Preparation
The Material Report doctiments all suspect conditions. The Material Report includes:

Your Company Name REV CAGE | DOCH#: 11 of 13
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3.8.3 MR Completion

The MRB adds the following information to the documentation:

roval by all MRB members the MR is

3.8.4 Request for Corrective Action [RFCA]
If the MRB requires corrective action according to the "Applicable Classificati n&%ragraph
herein, the following information is recorded on the MR or RFCA as appropr to internal or

external activities:

Analysis of Trends (Optional) I

3.85
If corrective action is not warranted according to the "Ap Ie Classifications"

herein, but corrective action is elected by the MRB, t

3.8.6 Costs (Optional) .
Data for costs associated with material repor 'n&é collected to the extent specified by the CAB.
A system using actual costs, relative cost ¢ nts, estimates by qualified personnel, or any

combination thereof is used. The CAB L%Et e cost data for appropriate action. The cost data
may include, but is not limited to the :

ummary Report (Optional)

CiSummari Reiort mai include, but is not limited to:

Your Company Name REV CAGE | DOCH#: 12 of 13
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o
N\
S

I . O
3.9.1 Data Availability (Optional) $
This data is available for on-site review by the Customer unless it is defined ompetition

Sensitive".
N
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Inspection Tags
Green = Good, Yellow = Withhold, Red = Bad

Use standard, colored card stock — size approximately 3.5" tall by 5.75" wide or use stock size
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Helpful Hints:

Purchase “presentation” paper in your
choice of color and then print and cut labels
whenever you need.
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1.0 PURPOSE

Establish a schedule and criteria for auditing production, administration and quality control procedures

that are specified on various product Data Lists, Mfg/QA Travelers, Operation Sheets, Inspection

Instruction Sheets, Manufacturing Control Documents, Engineering Drawings and established Policies

and/or Procedures for work functions that affect a deliverable product. <
©

2.0 GENERAL

The auditing operation shall be conducted at least once every calendar year; more frequentlya@
directed by the Quality Group. The audit personnel shall determine procedural conforman \to'each
manufacturing, administrative and quality control operation referenced on the applicab@a List or
contained within a referenced document found on the Data List. A General Practice pQliCy or

procedure that is not referenced on a Data List is subject to audit if the process aff; deliverable
product. Processes, procedures and policies that do not directly affect a deliver{oke product are exempt
from audit. 6®

3.0 REQUIREMENTS \Q

3.1  Written Policies and/or Procedures; Product Line@}ecific

Prepare form Mfg/QA Process Survey QC-108-1 to exhibit a f raph by paragraph data entry for
each directive in the procedure and/or policy referenced o%h applicable document that is directly or
indirectly referenced therein.

3.2 General Practices (Un&n Policies and/or Procedures)

An unwritten, sound business Ice, policy and/or procedure that affects a deliverable product must
be recorded on the Mfg/Q ess Survey QC-108-1 to the fullest extent practicable at the time of
discovery.
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Complex math knowledge as a basis for the engineering design discipline

3.24

limited to:

3.3 Product Conformance Records

Records produced to provide evidence of deliverable productc@y
comiJarison to the latest Document Control Center (DCC)_ xecord or applicable product procedure.

40 WORKMANSHIP

Adherence to applicable federal,

mandatory.

N

<
CPQA

NN

Inspection station setup to measure part compliance

Sample practices that do require written procedures include specific elements of many
disciplines. Specific elements are those understood to be germane to subjects such

x

Z,
©
not

rmance shall be examined for

%@Iocal, and environmental, health and safety requirements is
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Instructions on how to fill out the DCC Request Form

The person requesting the document(s) does the following:

The DCC Clerk fills out the rest of the form.
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DISTRIBUTION: x9
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Project Engineer: .&\q
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Instructions for filling out the DCC Document Update Notice

For a new document (drawings with a revision - or orig.) check the box "NEW DWG"
For documents with a new revision check the box "NEW REVISION"
Under the box "NEW REVISION" write-in the E.O. number that changed the document in the

space provided. <!
For a Customer document check the box "CUSTOMER DWG NUMBER" ©

In space provided under the section "CUSTOMER DWG NUMBER", write the name o%g\
Customer. \\
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Op# | STEP ACTION
Steps may be performed before,
during or after manufacturing (YOUF) Assembly

QC Produce Data List QC-109-8 — complete all fields, particularly the .
field labeled <Rev A/D> for each item GQ}
QC Record the revision level of P/N’s recorded on the travelers inthe (N

applicable <Rev A/B> fields on the Data List

1
2
_I
_I

IF THEN Kood

Notify the Quality Mgr and Project Engr., then d{te)mine the root
cause for the difference and perform appropri orrective actions;
e.g., revise Data List to correct typo, or pr Material Report
(MR) or Engineering Order (EO)

AN
Supplier name is not  [Notify the Quality Mgrthet*determine the root cause for the

4.1 |Revs for A/D do not
match Revs for A/B
4.1.1 [Revsfor A/D and
A/B are different
4.2
listed in QC-121-3
Op# STEP

N ACTION

Steps may be performed before,
during or after manufacturing

<

(Your) Assembly

5

QcC

q:

ANE THEN
8.1 |A stgned does not [Notify the Quality Mgr and Project Engr., then determine the root
As-Built or cause for the difference and perform appropriate corrective actions;
\MAs-Tested e.g., revise List to correct typo, or produce MR or EO
8\Q’Supplier name is not
N listed in the
§ Approved Supplier
Listing
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1 Responsibility Prepare Box for Storage
1.1 Owner Owner prepares a detailed list of the contents of each
storage box ‘ 6@‘
1.2 DCC Clerk Place a copy of the list in the box and in the archive file _ {\)
1.3 DCC Clerk Record a box number on each container and departmen@s7s
division identifier N

1.4 DCC Clerk
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FEDERAL, MILITARY and SOCIETY SPECIFICATIONS

Use latest revision at the time of contract, or as specified by contract

A/D = As Designed; A/B = As Built; or use A/T = As Tested
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ISO 14001 Reference: 4.3.1

1.0 Background

Operation Analysis and Identification of Products, Activities and Services (PAS)

The organization shall establish and maintain (a) procedure(s) to identify the Hazard Analysis of its products
activities or services that it can control and over which it can be expected to have an influence to determlne 6
those which have or can have

\
2.0 Requirements &O

The identification of the organization’s Hazard Analysis is a key element of the EHS Systermhas these determine
those issues and areas that should be the primary focus for monitoring, control and impr nt.
Each functional area's products, activities and services (PAS) will

3.0 Scope
This procedure applies to the Hazard Analysis of

4.0 Objective \/
The purpose of this procedure is to

4.1 Identification of Impacts \(b'

Once the Hazard Analysis review has successfully identified all of the site's functional areas and their
associated PAS, the team wil

The worksheet follows the impact

categories which relate t HS elements:

E=

the followmg tables, a guidance list of potential "issues™ for each EHS element impact is provided to ensure a
The team should consider all of the following in identifying the potential

impacts:

Your Company Name REV CAGE | DOCH#: 3of 17
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ENVIRONMENTAL ELEMENT

*
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RESOURCE IMPACTS

CONSUMPTION ISSUES SCRAP ISSUES

PRODUCT IMPACTS

This process requires consideration of the impacts of the EHS elements f&%ch PAS. Worksheet QC-118-1
should be completed for each functional area's PAS as found at the en is section. The first step for the
worksheet will

4.2 Significanﬁ*:Q?alysis

After the PAS impacts’have been identified for each of the EHS elements (employee health and safety, the
environment, rr@ty, resources and products) the significance ranking process is the next step to be
completed the same Hazard Analysis Worksheet. This is a six-step procedure that

he Hazard Analysis review team will

C{.2.2 The comment section of the worksheet should be used to

Your Company Name REV CAGE | DOCH#: Sof 17
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4.3 Analysis Scoring by Element
The Hazard Analysis Review Team, in consultation with other facility personnel as appropriate, will

4.4 Employee Health & Safety

4.4.1 Frequency or likelihood of occurrence of the impact — defined as the possibility
safety related employee accidents or incidents or the frequency of employee accidents o

N
4.4.2 Severity of the impact — defined as the actual or pote?ﬁl safety risks or seriousness of an employee

accident that may or has occurred in this PAS. Elimay require reviewing-
Severity of the Impact

[ y

— _
— —

4.4.3 Scale of use of t
the resulting

D%mpact — defined as the actual or potential scale (e.qg., size, volume, magnitude) of
ee safety impact. This should be evaluated

Scale of Use of the Impact

Your Company Name REV CAGE | DOCH#: 6 of 17
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4.4.4 Legal or regulatory concern — defined as regulatory exposure of employee safety as related to

Examples of specific regulations include:

SPECIFIC SAFETY MANAGEMENT PROGRAMS

Legal or Regulatory Concern of the Impact

Degree of Control or Influe

=

the Impact

4.4.5 Degree of control or influence of the impact- defined as th
employee health and safety. The thought process for this e

I of control that the site has over
on involves

4.4.6 Stakeholder rn of the impact — defined as the actual or potential risk of the PAS to its employees
and the SJ.I-FFQ ing community as perceived by internal or external groups.

| Stakéholder Concern of the Impact

| E—
\\
& —

C;Dhe Hazard Analysis Review Team ranks the significance of each employee safety impact for each PAS

according to

Your Company Name
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—

45 Environment
4.5.1 Frequency or likelihood of occurrence of the impact — defined as the possibility of occurrence of the
environmental impact, the number of times the impact occurs and/or the duration of each occurrence.
All impacts should be

eo

Frequency or Likelihood of Occurrence of the Impact

\
O

X\

S\
(4]

\
O
@\

S

everity of the impact — defined as the actual or potential severity of the resulti ronmental impact (e.g.,

Severity of the Impact

ﬁl

:I:

45.2 Scale of use of the impact — defined as%e\a tual or potential scale (e.g.. || | GG
I

Scale of Use of the Impact

=

4.5.4 Degree of control or influence of the impact — defined as the level of control that the site has over the
environmental aspect. In general, environmental aspects generated from site activities are considered

Your Company Name REV CAGE | DOCH#: 8 of 17
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Degree of Control or Influence of the Impact $\6

N

4,5.5 Stakeholder concern of the
impact as perceived by
Stakeholder Concern of the Impact

impact — defined as the actual or potential severit@e environmental

The Review Team ranks the significance of each environment
criteria and scoring system using the Worksheet provided wi
each PAS is derived from

I\}act in each PAS according to the above
procedure. The total significance ranking for

4.6 Property

4.6.1 Frequency or likelihood of occurrence o impact — defined as the possibility of occurrence of

Frequency or Likelihood- urrence of the Impact

=

4.6.2 Severity of th

%pact — defined as the actual or potential severity of the resulting in loss (e.g.,

X,
NSeverity of the Impact

:I:
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4.6.3 Scale of use of the impact — defined as the actual or potential scale (e.qg.,

Scale of Use of the Impact

Legal or Regulatory Concern of the Impact

4.6.4 Legal or regulatory concern of the impact — defined as regulatory exposure from a pxQperty
standpoint of the PAS, as related to applicable federal, state, and local laws (includi

S

4.6.5 Degree of control or influence of the impact — defined as th
PAS. In general, site activities are considered

G

Resources

Degree of Control or Influence of the Impagt ,

o
N

xS

el of control that the site has over the

4.7.1 Frequency or likelihood of occurrence of the impact — defined as the frequency that raw materials are

Your Company Name
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Frequency or Likelihood of Occurrence of the Impact

iy

4.7.2 Severity of the impact — defined as the actual or potential severity of the raw material consumpti
scrap generation. Under normal conditions,

Severity of the Impact g
N\
— oxd
O
P Vi \
] X2

4.7.3 Scale of use of the impact —defined as the actual or potenti:

Scale of Use of the Impact

‘&f

4.7.4 Legal or regulatory concern. ined as regulatory exposure of the PAS as it relates to consumption
of raw materials applicabl deral state, and local laws (including regulations, permit conditions) as
well as Corporate or “0 tandards. For example,

latory Concern

Legal or

ﬁegree of control or influence — defined as the level of control that the site has over raw material
onsumption or scrap generation. For raw materials,

47

Q

Degree of Control or Influence
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4.7.6 Stakeholder concern — defined as the actual or potential severity of the consumption of raw materials

or scrap generation as perceived by|j GGG GQ} .
N\

Stakeholder Concern ¢

4.8 Products
4.8.1 Frequency or likelihood of occurrence — defined as_
I O

*

Frequency or Likelihood of Occurrence of the Impact  { \"2/
)

N

4.8.2 Severity of impact — defined as the act

impact (e.g.,

or potential severity of the accident rate or environmental

Scale of Use or Impact
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4.8.3 Legal or regulatory concern — defined as regulatory exposure of the PAS as it relates to the production

of final products applicable to federal, state, and local laws as well as Corporate or “other” standards. Q} ¢
For example,
Legal or Regulatory Concern

|

4.8.4
safety and recycle ability for the end user. For products,

Degree of Control or Influence

4.8.5 Stakeholder concern — defined as the actual or potential severity of the final product, in terms of its
potential to impact worker safety or damage to nvironment (e.g.,

Stakeholder Concern

49 Si

ignificance Ranking Cut-off
zard Analysis Review Team, in consultation with the site management, will establish a separate
anking cut-off level for each individual EHS element. PAS with total significance rankings at or

Functional Area/Specific PAS/Impact
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4.9.4 If this was the only impact for this specific PAS that scored above the significance cut-off level after

evaluating all of the EHS elements, then the facility would develop

4.9.5 The list of Hazard Analysis is used to _tsé$

4.9.6 The cut-off level for each EHS element is re-evaluated by the EHS on an annu s, at a minimum.

<

4.9.7 The EHS is responsible for keeping the list of PAS up-to-date %nual basis, at a minimum.

Additionally, the EHS

N
4.9.8 Itis anticipated that in time, as the site makes i rovezznts through achieving its objectives and
targets, many of the initially designated Hazard lysis will be re-assessed at a lower ranking.
Similarly, other PAS that were ranked as | ss‘s'@nificant will move up in priority as the significance cut-
off levels are lowered. It is through this pr&e&% that the site will effect

5.0 Records

The following records will be generat a result of this procedure:
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Figure 3: Hazard Analysis

Date:

Functional Area:

Normal Products, Activities and Services

a)
et
—
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LIST OF HAZARDS

Employee Health & Safety

Environmental
Property
Resources CJ .
A\
v
q,\
0\@
D
Products .
Products O
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Implementation Tips
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Your Company Name and Logo

Date

Your Co name) has made a commitment to our Customers to become I1SO

(Your Signature) \}’

(Your printed name)



CUSTOMER PERCEPTION SURVEY

(Your Co name)

Customer Name:

Completed By: Date: |
Please rate the following items from 0 to 10 (0 = Bad and 10 = Excellent)
1) | Score | Satisfaction O
* 6“
N
2O
A
\4
X§
A\
A\
O
5
2) | Score | Performance .0:9
N
N
AN
Q2

Comm

«c
t

AN

hanks again for your support
Please Fax the completed survey to: (Your Name and Fax#)
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Compliance Matrix
- N NN NN

*
. G%age to “Landscape”)

I OB
R N\
O\~
R\
N
O
R\
A\
G\‘(J
<7
—N
‘t\\v‘g
AN
N\
R\
"
Y all S
U
N4
vV
oD
\’\&)
o
<
Ch
/ o
~X
\\
4
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Compliance Matrix for (Program Name — Contract - Revision)

Para# | Title | Narrative | Accept | Modify
NG
N\
“‘
Ry
KQ)
B\
\ A4
P ] O
<
o
&v
x©
X7

QC-120-2 (mo.yr)




Work Breakdown for (Program Name) check-off each box when complete.

Para# | Title | Narrative | Action
L]
L]
[] @
q S
[ O
L] N
[ O
[] N
[ N
[ A\
[ K\
O R
[] O
L] o
(U
=
N
AN
O AN
L] N
[ O
[ \
[ ('
O \ >
\/V QC-120-3 (molyr)
X
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Supplier Requirements | Importance: 1=Hi, 4=Lo | Compliance Resource
4 Quality management system [QMS]
| 4.1 General requirements of the QMS

A\
O
Q,
oA\
4.2 Documentation requirements .7
| 4.2.1 General &

| 4.2.2 Quality manual y

| 4.2.3 Control of documents

| 4.2.4 Control of records
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
5 Management responsibility
| 5.1 Management commitment « O
\"
S
O
o
D
Qf‘}
QY
-<&
| 5.2 Customer focus Q:O
- <\
2
N
)
QD
®
y_i
| 5.3 Quality policy ( »*
A
vV
5.4 Planning
| 5.4.1 Quality objectives
X,
| 5.4.2 Quality agement system planning
Your Company Name CAGE | DOCH#: 30of3
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Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
(04
. \"
\Y4
RN\
5.5 Responsibility, authority and communication NaN
| 5.5.1 Responsibility and authority AN
N
O
| 5.5.2 Management representative Y
Q‘Q’,
e
(<
x9
| 5.5.3 Internal communication VN\Y
s N\
4\\.
o\
5.6 Management review \V
| 5.6.1 General P
U
v
| 5.6.2 Review input
Resource management
| 6.1 Providing resources
| |
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
6.2 Human resources
| 6.2.1 General « O
3%0‘
| 6.2.2 Competence, awareness and training an
ad
Q&
o
R
N
<&~
2
&
o
Na\Y
| 6.3 Infrastructure AN
v
O
N
A4
| 6.4 Work environment
7 Product realization
| 7.1 Planning of product or service realizatio
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Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource

7.2 Customer-related processes
7.2.1 Determination of requirements related to the product or A

service
a) the Company determines Customer requirements, including

| 7.2.2 Review of requirements related to the product or service M

| 7.2.3 Customer communication

7.3 Design and developm
| 7.3.1 Design and d pment planning

.3.2 Design and development inputs
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Supplier Requirements

Importance: 1=Hi, 4=Lo

Compliance Resource

O
« O
N\
| 7.3.3 Design and development outputs A
D
O
\ -
QS
5%
<’
| 7.3.4 Design and development review ~
N
. N\
O\
N
v
’ A
(@
vV
| 7.3.5 Design and development veiifieati®;
L\
=7.3.6 Design and development validation
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Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource

| 7.3.7 Control of design and development changes o\

K\
A N
RN
7.4 Purchasing v
| 7.4.1 Purchasing process \
O
Vv

n

| 7.4.2 Purchasing information

ication of purchased items

7.5 Production and service

7.5.1 Control of production and service | |
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
0.
. O\
O
| 7.5.2 Validation of processes for production and service AN
o)
\0$
4 01
N
~\
O
o
&)
,
N
O
QO
| 7.5.3 Identification and traceability RN
X
| 7.5.4 Customer property including intellectual pr,
| 7.5.5 Preservation duct or service
trol of monitoring and measuring devices
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
&
RS
o
Q
N\
2
<
S
&
&
Q\(\"
Q
N
8 Measurement, analysis and improvement C ,*
| 8.1 General « 7
vV
8.2 Monitoring and measurement
| 8.2.1 Customer satisfaction
| 8.2.2 Internal audit
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
NG
RN
A
>
S
Q
2
o
<&
P\Y
N\
™
<3
| 8.2.3 Monitoring and measurement of processes
| 8.2.4 Monitoring and measureme duct or service
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| Supplier Requirements Importance: 1=Hi, 4=Lo Compliance Resource
_
S\‘G
O
N
N4
‘0$
2
o
&
PR\
O
| 8.3 Control of nonconforming product or service _ }
| 8.4 Analysis of data o
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Supplier Requirements

Importance: 1=Hi, 4=Lo

Compliance Resource

8.5 Improvement

| 8.5.1 Continual improvement

| 8.5.2 Corrective action (\\v
N
~N
3
2
&
x&
N\
O

_ 4?\\,
| 8.5.3 Preventive action :/) M

\%

L
S
REV CAGE | DOC#: 13 of 13
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SUPPLIER PERFORMANCE RATING REPORT

Job #: Performance Reporting Dates:

Supplier:

OVERALL PERFORMANCE RATING 100 '\GQJ

95-100 Excellent 6'$

Delivery:

Documentation:

Purchasing Agent Date

QC-121-2 (molyr)
|



SUPPLIER RATING WORKSHEET

Supplier:
P/N:
QUALITY Q"
Scheduled Quantity | Quantity Rejected |Quantity Accepted| Weighted Score &\6
O
DELIVERY &O
O\
Date Due Date Received |# of Days Difference| Weighted Sqara"
A\ "4
oS
DOCUMENTATION \@6
Possible Points Actual Performance \,"Weighted Score

100

. O
A

COOPERA$

Possible Points

Actual P(gm\ance

Weighted Score

100

QC-121-2 (molyr)



Supplier Overall Performance Rating

Supplier:

Overall Performance Rating

PO#

P/N

o ——

Month:

2\
Supplier Monthly Rating R‘ep%rt

O OO C .
O OO O X
O OO O N\
O OO O S
O oo o S
1 R\
S
<
&

erage Percentage Rating

] . Monthl@&v
Supplier Rating J FI M AN J JIA|S|]O|N|D
Quality . N
Delivery Q)
Documentation N\
Cooperation O
Average
. QC-121-2 (molyr)
Prepared by: Cy s Date:
!iin’
o
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References:

QC-109-2, Document Archive Procedure

QC-121-4, Subcontractor Evaluation

QC-121-7, Review of Purchase Orders and Requisitions

QC-121-5, Supplier Evaluation Disposition <
O

Procedure: 6$

Supplier evaluation: Q
The Quality or Purchasing Group forwards QC-121-4 to a Supplier Q)
QA evaluates QC-121-4 according to QC-121-5 5 $

according to QC-109-2. )
Supplier evaluation is required for (you define). é
Supplier evaluation is not required for (you define) and 'non-delive
Supplier Past experience is determined according to QC-121-5.

material Suppliers.

Acceptable Practice: '\Q
Suppliers are added bi-annually t Approved Supplier List or

Cﬂ@%ary:

on-deliverable: Supplies that are not used to manufacture products for delivery to a Customer

Your Company Name REV | CAGE | DOCH#: 2 0f3
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Your List of Suppliers

Your List of Suppliers



Your Company Name
QUALITY SYSTEM EVALUATION

Company Name:
Street Address:
City: State: | Zip:|
Phone No: Fax No: ) GQ)
N
GENERAL INFORMATION 6
N\

Quality Program Representative: Title: ‘\\9
Does the above have other responsibilities? Yes ~  No__ 6
If yes, explain: @
Describe/List Company's major products/services: O

Plant/Facility Area

If yes, indicate Features that are included:

:Management Commitment .‘ Planning of Product

« © Realization:
:Customer Focus \v'| Customer Related Processes:
:Quality Policy O Design and Development:
:Planning N ] Purchasing:

O

L4

o

Specification(s) to which your Company works?

QC-121-4 (molyr)

Does your Company have a Material Review Board (MRB)?




Q&
BUYER USE ONLY BEL LINE
D
\
APPROVAL STATUS: Conditiona()g&ﬁproved Approved
On-site Survey Required D%z;\\pﬁroved Vendor Code
& A
,
TS
)
O
\\ QC-121-4 (molyr)
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STEP RESPONSIBILITY ACTION
1 Quality Group Verify mail-in survey form QC-121-4 is fully completed.
1.1 Quality Group Determine which quality control system is employed by the Supplier.
_ IE THEN
12 | MIL-1-45208
1_‘ §\
B
IF THEN \ D
_is__ No flowdown A\
|
STEP RESPONSIBILITY ACTION
2 | Quality Group #—_
-- IF THEN_
2.1 Supplier check marked |Check mark “Approved” on survey fo@C-lZlA.
all applicable \Q
procedures *a
2.2 Supplier did not check

Evaluate Supplier for defect{e‘&ﬁ'en’ormance over the past six purchase
mark all applicable
procedures

E
=3

(/

\/

RESPONSIBILITY ACTION
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Quality System Cross-Reference Matrix
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Quality System Elements MIL-I MIL-Q ISO ISO ISO
45208 9858 9001 9002 9003
Management Responsibility:| (3.1) (1.3,3.1) (4.1) (4.1) (4.1) N&°
Quality System, Initial Quality| (1.1) (1.3,32) | (4.2 (4.2) (4.2 ’\\>
Planning: AN
Contract Review:| (1.2) (3.2, 1.4) (4.3) (4.3) | _(@&3)
Design Control:| N/A (4.1) (4.4) N/A  JAON/A
Document and Data Control:|  (3.2) (4.1) (4.5) (4.5% T} (4.5)
Purchasing:| N/A (5) (4.6) (¢ N/A
Control of Customer Supplied| (3.6) (7.2) 4.7) (@.7) 4.7)
Product: A&
Product Identification and| N/A (6.1) (4@“ (4.8) (4.8)
Traceability: R
Process Control:|  (3.4) (6.2) ANA.9) (4.9) N/A
Inspection and Testing:| (3.1, [(6.1, 6.2, 6\@; (4.10) | (4.10) | (4.10)
3.2.1, \\ ]
3.12) N
Control of Inspection,| (3.3) (4.2-4.5) (4.11) | (4.11) (4.11)
Measuring and Test Equipment: R (J )
Inspection and Test Status:] (3.5), Y (6.7) (4.12) | (4.12) (4.8)
Control of Nonconforming (‘SO.QV (6.5) (4.13) (4.13) (4.13)
Product:|. ¢,
Corrective and Preventiv&’\\, 2.3) (1.3,3.5) (4.14) | (4.14) (4.14)
Actiafer
Handling, Storage, Pac@mg, (3.6) (6.4) (4.15) | (4.15) | (4.15)
Preservation, and-Bglivery:
Control of Quality-Records:| (3.2.2) (3.4) (4.16) (4.16) (4.16)
Internal Qdality Audits:|  N/A N/A (4.17) | (4.17) | (4.17)
“NM O Training:]  N/A N/A (4.18) | (4.18) | (4.18)
) Servicing:| N/A (1.3) (4.19) | (4.19 N/A
\,(§tatistical Techniques:| N/A (6.6) (4.20) | (4.20) (4.20)

AN
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Quality Systems Cross-Reference Matrix

: ISO ISO ISO
Quality System Elements 9001-94 | 9002-94 | 9003-94 ISO 9001-2000
5.1,5.3,5.4.1,
Management Responsibility:| (4.1) 4.1) 4.0)* 55.1,55.2,5.6.1, e
6.1,6.2.1,8.5.1 :\\>
Quality System, Initial Quality N 41,421, NN
Planning: (4.2) (4.2) (4.2) 4.2.2,5.4.2,4"

Contract Review:| (4.3) (4.3) (4.3) 5.2,7.2.1, 75;@. )7.2.3
Design Control:| (4.4) N/A N/A 7.2.1, %32 -7.3.7
Document and Data Control:| (4.5) (4.5) (4.5) OW2.3
Purchasing:| (4.6) (4.6) N/A CAL1-743

Control of Customer Supplied ”

oroduct| 47 (4.7) (4.7) ' &216 754
Product Identification and N
Traceability: (4.8) (4.8) (\A}SED 723
Process Control:| (4.9) (4.9 |..CWA 6.3,6.4,75.1,75.2
. o 7w | 7.1,7.43,753,81,
Inspection and Testing:| (4.10) (4.1&)\} (4.10) 894
Control of Inspection, \f
Measuring and Test Equipment: (4.11) . @11) (4.11) 76
Inspection and Test Status:| (4.12) M(4.12) (4.8) 7.5.3
Control of Nonconforming *
Product:| S}@ (4.13) | (4.13) 8.3
Corrective and Preventivel\ly, N
Acgq®§'(4'14) (4.14) | (4.14) 8.5.2,8.5.3
Handling, Storage, Packagifg,
Preservation, ang-Bgfivery: (4.15) (4.15) (4.15) 751,755
Control of QualityRecords:| (4.16) | (4.16) | (4.16)* 4.2.4
Internal Qdality Audits:| (4.17) | (4.17) | (4.17)* 8.2.2,8.2.3
"\ Training:| (4.18) | (4.18) | (4.18)* 6.2.2
Q) Servicing:| (4.19) | (4.19) N/A 7.5.1
- XStatistical Techniques:| (4.20) | (4.20) (4.20)* 8.1,8.2.3,8.2.4,84
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[ JPURPOSE and SCOPE
To establish the minimum requirements for supplier Quality
Systems necessary to ensure that materials, parts,
components, and services meet the requirements of the [ JPROPRIETARY INFORMATION
Contract. Procedures used to implement the provisions of ~ The Seller must identify in writing the intended use in @
this requirement shall be subject to (Your Co) approval performance of the Purchase Order of 6

upon request.

*

[ JAPPLICABILITY
These requirements shall apply to all supplies and services
when referenced on the Purchase Order and amendments
thereto.

[ |IDEFINITIONS and ABBREVIATIONS
A. The term 'Buyer' or '(Your Co)' means (Your Co).
B. The term 'Seller' means the legal entity that is the
contracting party with the Buyer with respect to the
Purchase Order.

C.'IAW' means in accordance with. N/ [ JPROCESS CONTROL
D. 'MRB' means Material Review Board The Seller shall provide for complete review of contract
N requirements at the earliest practical phase of contract

[ ISELLER's QUALITY SYSTEM, G AL  performance to make

The Seller shall maintain

Q? [ INEGOTIATIONS
Qt he intent of this specification to restrict the Seller
Is mode of operation; therefore, it is
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(Your Co) contracts and resultant facility planning by Seller
shall be reviewed by the Seller's Quality Control
Department prior to release for production and/or pre-
production to assure that all (Your Co) quality requirements
are reflected in production and inspection procedures.

<

[]su TRACTOR CONTROL
sponsible for

[ IDRAWING and CHANGE CONTROL
The Seller shall have a procedure and designate a
responsible department for

[ IRECEIVING INSPECTION
The Seller shall inspect incoming material to
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The Seller shall maintain traceability of raw material used
in the manufacture of deliverable products. A correlation
shall be made between

[ ]ISTOCK CONTROL
The Seller shall provide for protection and control of

(/
The Seller shall maintain controls to assure accomplishment

of preservation, packaging and shipping requirement
contract.

[ ISAMPLING INSPECTION
Acceptance sampling procedures, if other than ANSI Z 1.4,
must have (Your Co) approval prior to use; sampling to
permit defects is

[ ]TOOL, GAGE, and TEST EQUIPMENT
The Seller shall be responsible for providing and
ascertaining the accuracy and stability of tools, gages, and
test equipment to assure supplies conform to cpr@%al
requirements. N

[ ITECHNICAL REQUIREMENTS

\
NN MATERIAL CONTROL
g material shall be positively identified and
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1 Quality Group -- The reviewer determines the need for, and if justified, imposes the
requirements of

\
NP

2 Quality Group -- Forward Requisition to Document Control for drawing and/or \V
specification revision identification -- initials adjacent to the r @ n
letter on the Requisition indicates that the revision is corre ‘Under
Revision™ will be stamped on the Requisition if the revi@ iS not
correct.

IF

2.1 Older Revision
Supply Required
2.2 Requisition is marked
"Under Revision"é

o
N

R
2\Q' A Raw Material
\ Requirement is not
<$ Specified
Q) K 2.4 | Deviation to drawing is

Q noted on Requisition

such as "Less Note"
Deviation to drawing is
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noted on Requisition
such as "Less Note"

2.5 Order is for production
but doesn’t reference
engineering drawing #
3 Quality Group Add provisions for any one or combination of the following to the

3

X
O

Requisition or P.O. when justified:
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4 Quality Group Relative to the procurement of software, the reviewer determines the need

for, and if justified, adds to the procurement document provisions for any
one or combination of the following:

N

5 Discrepancy in -- Return to Purchasing Group{b&s&reotion(s)
Requisition or P.O.
5.1 Supplier Quality
Requirements applies
5.2 P.O. requires additional
conditions related to |-

supplier

IF (2R THEN

5.2.1 [ P.O. requires additional Reco’r\'{@d-’on text to Requisition or P.O. and forward to User

conditions related to in- \

house processing N
5.2.2 | Requisition or P.O. %3‘When R&I QC is required, sign and forward PO's in numerical order to
%Q R&I (Procurement Technician must be cognizant of all purchases)

Q
Q
@D'5

6(@’ Quality Group
. 1SO 9001 Applies

N\ o

p_i

Record supplier el ed add-on text to Requisition or P.O.

Forward Subcontractor Evaluation QC-121-4 to the Supplier.
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1.0 Scope

Describe a process for systematically evaluating or reducing variation of key process and

product characteristics. Begin by addressing obvious sources of variation and progressively

move to more subtle sources. Continue variation analysis or reduction until a key characteristic

is in statistical control and capable of meeting engineering requirements, or is determined to be @, *

'state-of-art’ with inherent variation that is not capable of statistical control. @
XS

2.0 Goals

Implement procedures that allow for the determination and measurement of key pr @ and
product characteristics, and ensure that action is taken when a key characteristic is¥iot in-
control, or a record of analysis is available that determined that a characteris@not capable of

control.
&
3.0 Referenced Documents (%)
3.1  Figure 1, Statistical Process Implementation Matrix \QJ
3.2  Figure 2, Statistical Process Plan \@

3.3  ASQ Quality Engineering §
4.0 Statistical Planning \\
N
4.1  Statistical Process Implementation Matrixv

Figure 1 shows the step-by-step process and do(ﬁméntation requirements for implementation of
statistical process control. Any equivalent% ss or documentation that achieves these
requirements may be used.

N
4.2  Statistical Process Plan \\'Q’

Figure 2, the Statistical Process&@\w, is the collector of all relevant information on a process or
product. The information on &Qv orm, or equivalent form, serves as the basis for a database.

5.0 Requirements @Q

5.1 Key Charac
A Kkey characteri

tics
C iIs a product or process variable that can be directl

manipulated to

Q.Z Collect Data to Determine Key Characteristics
Collecting information pertinent to the process or product is the first step in identifying key
characteristics. Data collected should be relevant to Form, Fit, Performance, and Service Life.

Your Company Name REV | CAGE | DOCH#: 3of17
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This data may include

There are no set rules for establishing key characteristics. Even if a feature is not ide asa
key characteristic, that feature will still receive the same attention it has historically,(Features
designated 'key' receive special attention and do not diminish the importance o oﬁér
characteristics.

5.3 Establish Key Characteristics l§$

The Statistical Process Plan shown at Figure 2 is the\Collector of all information needed to

54 Document Key Characteristics and Enginee;i@*bequirements
racteristic identified by the Company or its

assure control of key characteristics. The key ¢
Customer must

5.5 Determine Process Steps\(@here Key Characteristics are Measured

Before measurements can be n on the key characteristic, it must be decided where in the
manufacturing flow the rements will be taken, and the capability of the measurement tool.

Your Company Name REV | CAGE | DOCH#: 4 of 17
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5.6 Select Appropriate Control Charts
Evidence of variation in the key characteristic must be shown using control charts with variable

data if at all possible. Only if variable data cannot be established

Variable data is quantifiable. It can be put on a numeric scale. Exam
Attribute data is 'go/no-go' data. The key characteristic passes or fails; has a def$®$doesn't
have a defect. Common control charts used areﬁ 6

5.6.1 Acceptance Chart

When the question of 'in-control’ is not relevant or has very little value, acceg%
are standardized in such a fashion that ongoing process monitoring can &J
chart is considered, similar to

nce charts which
one on a single

A\

5.7 Document Process Steps, Control Charts, Sample Size and Frequency
Once the appropriate control chart has been seleeted, the next step i

5.8 .‘Q@bct Measurements and Maintain Control Charts

production, measurements on the key characteristics must be collected and control
maintained. Samples must be taken in such a manner that the measurements represent

Your Company Name REV | CAGE | DOCH#: 50f 17
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5.9

Is the Key Characteristic in Statistical Control?

Statistical control is determined directly from the control chart being used to monitor the key
COMmon cause

characteristic. All control charts

variation of a process.

lace statistical limits upon the natural

5.10 Does the Key Characteristic Meet Minimum C

Once a key characteristic is in statistical control, its ¢
An index called Cpk is used to determine if the capa
specifications.

3o

y is sufficient to meet engineering

ity can be established.
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Cpk Table
Number of 90% Probability That True Cpk Equals or Exceeds

Measurements

Taken 100 | 110 120 | 130 | 140 | 150 | 160 | 1.70 | 180 | 190| 2

P

N | |
\Calculated Cpk values required to be 90% confident that
al to the Cpk value at the top of the respective column.

The values in the above table are
the actual Cpk is greater than o

Examples: If 30 parts are measured and the required Cpk is 1.0, the calculated Cpk from the

30 parts need @ be at least 1.23 - if 20 parts are measured and the calculated Cpk is 1.91, the
actual CpkAs
If attribute.data is used, then capability is measured in terms of the proportion of defective units.

equivalent Cpk of 1.0, the maximum acceptable proportion of defectives is || i}
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5.11 Can Special Causes of Variation be Assigned? Q"
If an out-of-control condition arises, the question should be asked,; not,‘\é‘

A control chart tells where and when the change took place. If
ned to these special causes of variation, then they can be desi

reason can be assi

5.12 Remove Special Causes of Variation (O®

Corrective action consists of eliminating the activity, situation, or R(ﬁby that is creating the out-
of-control condition. Commonly, the process operator readily fiads the reasons for these
special causes.

5.13 Collect New Measurements
Once a special cause of variation has

v

igned and removed, new measurements must be

5.14 Has Gage Va@tion Study been Performed and Documented?

If the measureme stem has been analyzed by conducting a gage variation study, and results
have been dm@ented on the Process Plan, then other potential sources of variation should be
addressed.

erform Gage Variation Study and Document Results on the Process Plan
Cﬂoor measurement systems reduce the ability to demonstrate control or capability and make
investigation into the sources of variation difficult. Therefore, a measurement system that

provices [ <. b uscd
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Before investigating common cause variation, gage capability must be determined. This is done

5.16 Was Corrective Action Taken on the Measurement System?

The decision to take corrective action on the measurement system is not man
suggested that the measurement system consume no more than

5.17 Identify Potential Sources of Process Vgéa}t on

Sources of common cause variation can be faun

Sources of Process Variation with the Key Characteristic
erience, rejection history, or other historical information, relevant processes
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)
5.19 Establish Controls for Key Pr@%gs Parameters

It is necessary to establish control ‘tﬁa will ensure that the key process parameters and their
settings do not change. Contro y be in the form of
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5.20 Document Operation, Key Process Parameters, Settings and Control Method
Each key process parameter must be documented on the Process Plan. The name and
operation number of the pertinent manufacturing process should be recorded in the column
titled

&

O
5.21 Update Process Database or Historical Records Q&
The results of the correlation study and data contained on the Process Plan mu laced ina
permanent record system for future use. The preferred database is an automésystem that is
sis. The following data should red:

conducive to digital processing and anal

It is expected that operators will use this datapase in pre-production planning activities to

minimize the variation of key characterstics for existing and new parts.

5.22 Statistically Estimati@}q?\’equired Samples

When the sigma of a po n is known, a means to estimate the number of samples to
measure that will prg % confidence in the sample measurement is given by:

ot — W

0;, I '
etion must be used when a sampling plan is derived using these formulas.

ults may be

SomQ5
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5.23 Evaluating Outlying Data Points
Reject outlier(s) from a set of data if

5.24 Pooled Standard Deviation

When a large population of samples cannot be easily obtained, an estimate of sigma
calculated that is superior to the value from an

individual subset. To obtain a

St

be

Sl

estimate
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5.25 Bias Problems in Process Monitoring
Avoid unpleasant surprises in production by (a) setting tolerances considering both the bias and
the variability of component production processes, and (b) monitor processes appropriately to

control excessive bias. Employ the following suggestions:

N
5.26 Chemical Batch Process Capability .
Establish written procedures for every task to\eégtfre that all employees conduct the task in the
same manner. Maintain checklists for batcr\a,n equipment preparation. Determine each

solution's key parameter analysis capab using standard GR&R methods. Perform a chi-

square test using each analytical cap s the known variance and each solution's key
parameter to determine that proc b|||ty Is greater than measurement error. If the test
statistic exceeds the chi-square al value there is opportunity to reduce process variation and

subtract the analytical v e to report the percentage of total product variation that is
available for improv%e erform a t-test to analyze means to determine if equipment is
capable of producinQ\ a target value.

improve product consistenc§I termlne the total variance for each key solution parameter and

6.0 Examp@ plementation Routine

6.1 Tr \19 Plan
O
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6.2 Systematic Process

Step 1:

Step 2:

A process that identifjes rationale for:

ss that identifies strate
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A process that identifies criteria for:

Communicate and coordinate the implementation of SPC with
Determine that desired results were achieved and plan to maintain gdlts by:
O

Step 9: Defect Accountability
A

A process that identifies responsibilities for: 6@‘

. S
Step 8: Process Control Implementation \\6
Identify and report the different defect types and their sources, e.g., _
Step 10: Measurement of Effectiveness @Q}
6.3 Quality Targets CJ )
Establish individual workstation targets in _

6\

N

<
QOQ*
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Figure 1. SPC Implementation Matrix

WV

/A

>

Y

Steering SPC SPC - - Pro-
Management Committee SPC System Training Analysis Improvement Prevention Suppliers gress
SPCinall Customers - . . SPCa Row
. - Are teams Training Reviews Processes Equipment
10 business recerve defined? ongoing? ongoing? charted? capable? contractual 1 Q
operations? reports? ' going: going: ' P ' req’mt? done?
‘\v
9 .
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/
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N
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o
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Figure 2: Sample Statistical Process Plan

Characteristic Evaluation Gage Variation Process Variation
Qty Process
When | Chart | Ck'd | Sample Control | Variables in Process | Variable | Control | DOE
Characteristic | Specification | Measured |to Use| each Freq Cpk Parameter | Control Parameter Settings | Method ?
test
— - _ _ _ e
| .
— 4 | AN
N

I o

:

=
B

[ Your # (molyr)
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USL: 1.75 LSL: 1.55 Cpm Target:  1.65 Minimum Cpk, Cpm:  1.33
Lot: 223 223 223 223 223 224 224 224 224 224 225 225 225 225 225
Comments:
Date:
1l 1.72 1.65 1.62 1.64 1.59 1.59 1.61 1.65 1.71 1.68 1.70 1.7} 1.68 1.62 1.64
2 1.68 1.65 1.63 1.68 1.67 1.00 1.60 1.65 1.68 1.70 1.68 . 44 1.71 1.60 1.70
3] 1.61 1.63 1.63 1.64 1.64 1.57 1.63 1.63 1.55 1.64 1.73 @ 1.69 1.73 1.73 1.68
4| 1.65 1.60 1.65 1.66 1.68 1.61 1.60 1.72 1.58 1.65 1.8&6 1.74 1.74 1.75 1.72
5 1.61 1.66 1.64 1.69 1.74 1.70 1.65 1.60 1.72 1.65 1.77 1.68 1.68 1.72
6 1.53 1.66 1.64 1.69 1.75 1.67 1.67 1.60 1.66 1.69 @ 5 1.72 1.69 1.73 1.80
71 1.62 1.59 1.73 1.60 1.61 1.71 1.66 1.64 1.66 1.68 6 1.68 1.72 1.76 1.66 1.73
8] 1.65 1.61 1.70 1.58 1.59 1.65 1.67 1.59 1.63 1.6;3\\@ 1.71 1.68 1.75 1.66 1.71
Average:| 1.63 1.63 1.66 1.65 1.66 1.56 1.64 1.64 1.65 16 1.73 1.72 1.72 1.68 1.71
Control ?: Out Out Out Out Out Out Out Out Out “Dut Out Out Out Out Out
Cp: 0.7335425 0.7335425 0.7335425 0.7335425 0.7335425 0.3044561 0.3044561 0.3044561 0.3044561\073044561 0.780074 0.780074 0.780074 0.780074 0.780074
CpkU: 0.7683858 0.7683858 0.7683858 0.7683858 0.7683858 0.3630639 0.3630639 0.3630639 0.363 0.3630639 0.3022787 0.3022787 0.3022787 0.3022787 0.3022787
CpkL: 0.6986992 0.6986992 0.6986992 0.6986992 0.6986992 0.2458483 0.2458483 0.2458483 0, 83 0.2458483 1.2578693 1.2578693 1.2578693 1.2578693 1.2578693
Cpm: 0.7334818 0.7334818 0.7334818 0.7334818 0.7334818 0.3042844 0.3042844 0.30428441\0239 844 0.3042844 0.7688242 0.7688242 0.7688242 0.7688242 0.7688242
\\
Qv Title
1.4 \}/ )
N & & & /
. @ / /=
N -
' ' : ' \ o / - - -
g <&
>.
Lo e
%‘ = = = Y\° . . . v
1 2 3 4 ’\, 6 7 8 9 10 11 12 13 14 15 16
5\0 X-Axis

’A

QO!

Cpm measures the process mean relative to the target
Cpk measures the process mean relative to the midpoint between specification limits
Cp measures the spread of the data to the specification limits



226 226 226 226 226 227 227 227 227 227 228 228 228 228 228
1.75 1.77 1.71 1.69 1.68 1.67 1.67 1.73 1.76 1.72 1.72 1.75 1.7{r 1.72 1.78
1.70 1.71 1.71 1.68 1.69 1.67 1.63 1.73 1.72 1.76 1.73 1.72 A2 1.73 1.75
1.66 1.67 1.72 1.72 1.69 1.64 1.73 1.76 1.64 1.78 1.69 1.80 @ 1.68 1.75 1.70
1.69 1.63 1.73 1.73 1.70 1.69 1.71 1.73 1.66 1.74 1.71 1.77\6 1.67 1.75 1.75
1.73 1.73 1.72 1.73 1.70 1.64 1.73 1.67 1.75 1.70 1.73 J& 1.73 1.62 1.76
1.70 1.70 1.71 1.72 1.70 1.69 1.67 1.71 1.72 1.72 1.77 @ 5 1.72 1.73 1.78
1.69 1.75 1.73 1.68 1.75 1.69 1.70 1.71 1.69 1.70 1.72 é 1.76 1.76 1.80 1.76
1.70 1.71 1.73 1.66 1.76 1.69 1.75 1.71 1.70 1.75 1.7,8\\QJ 1.80 1.71 1.76 1.77
1.70 1.71 1.72 1.70 1.71 1.67 1.70 1.72 1.71 1.73 10_,}- 1.76 1.72 1.73 1.76
Out Out Out Out Out Out Out Out Out Out “Dut Out Out Out Out

1.1716208 1.1716208 1.1716208 1.1716208 1.1716208 0.9090933 0.9090933 0.9090933 0.9090933 0.9090933

0.4891517 0.4891517 0.4891517 0.4891517 0.4891517 0.4022738 0.4022738 0.4022738 0.4022738 0.402

\079192998 0.9192998 0.9192998 0.9192998 0.9192998

0.0965265 0.0965265 0.0965265 0.0965265 0.0965265

1.85409 1.85409  1.85409  1.85409  1.85409 1.4159127 1.4159127 1.4159127 1.4159127 1, 27 1.7420731 1.7420731 1.7420731 1.7420731 1.7420731
1.1487865 1.1487865 1.1487865 1.1487865 1.1487865 0.8964289 0.8964289 0.8964289 0.8964289\0%9 4289 0.886654 0.886654 0.886654 0.886654 0.886654
S
<~
X _ _ _ o
!\. \SQ} —=—Cp
= W ;%'—' S = = = B —e—CpkU
()\ —&— CpkL
QQJ —&—Cpm
Yy ' ' ' ' ' ' '
g
6 17 18 19 20 21 XL 22 23 24 25 26 27 28 29 30
N

Lot#:
StdDev:
Avg:



Sample # 1 | 2 | 3] 4 | 5 | 6 [ 7 | 8 [ 9 | 10 [ 12 | 12 | 13 | 14 | 15 | 16 | 17 | 19 | 18 | 19 | 20 [ 21 | 22 |
Comments:

Date:
Time: 11:19 | 11:35 | 11:51 | 12:07 | 12:30 | 01:30 | 03:30 | 06:09 | 06:58 | 07:46 | 08:34 | 09:22 | 10:11 | 1059 | 11:47 | 12:35 | 01:24 | 01:24 | 02:12 | 04:44 | 05:33 | 06:21
Operator: YS YS YS YS RC RC RC IS IS RC DD DD IS IS RC DD YS DD DD IS IS IS
Sample 1 0.0229 0.0215 0.0218 0.0217 0.0214 0.0208 0.0216 0.0225 0.0225 0.0223 0.0226 0.0221 0.0214 0.0230 0.0226 0.0227 0.02 0.0223 0.0230 0.0221 0.0220 0.0220
Sample 2 0.0228 0.0220 0.0216 0.0224 0.0213 0.0216 0.0213 0.0223 0.0226 0.0224 0.0227 0.0225 0.0217 0.0228 0.0227 0.0220 Q. 0.0224 0.0226 0.0219 0.0218 0.0218
Sample 3 0.0223 0.0217 0.0226 0.0220 0.0215 0.0217 0.0216 0.0222 0.0224 0.0228 0.0224 0.0222 0.0217 0.0229 0.0231 0.0226 21 0.0226 0.0222 0.0219 0.0219 0.0220
Sample 4 0.0224 0.0218 0.0222 0.0214 0.0215 0.0212 0.0215 0.0224 0.0223 0.0219 0.0227 0.0221 0.0217 0.0229 0.0230 0.0 0222 0.0224 0.0228 0.0219 0.0219 0.0220
Sample 5 0.0227 0.0219 0.0220 0.0223 0.0215 0.0214 0.0215 0.0225 0.0227 0.0222 0.0226 0.0226 0.0217 0.0230 0.0231 O.Q& 0.0227 0.0222 0.0223 0.0225 0.0221 0.0221
Sum: 0.1132 | 0.1089 | 0.1102 | 0.1098 | 0.1072 | 0.1067 | 0.1074 | 0.1120 | 0.1126 | 0.1116 | 0.1130 | 0.1115 | 0.1081 | 0.1146 | 0.1146 | O%#16 | 0.1118 | 0.1119 | 0.1129 | 0.1103 | 0.1008 | 0.1100
Average: (x) | 0.0226 | 0.0218 | 0.0220 | 0.0220 | 0.0214 | 0.0213 | 0.0215 [ 0.0224 | 0.0225 | 0.0223 [ 0.0226 | 0.0223 | 0.0216 | 0.0229 | 0.0229 T9.0223 | 0.0224 | 0.0224 | 0.0226 | 0.0221 | 0.0220 | 0.0220
Range - R 0.0006 | 0.0006 | 0.0010 | 0.0010 | 0.0002 | 0.0009 | 0.0002 | 0.0004 | 0.0003 | 0.0008 | 0.0004 | 0.0005 | 0.0003 | 0.0003 | 0.080s”"| 0.0007 | 0.0006 | 0.0004 | 0.0008 | 0.0006 | 0.0003 | 0.0003
Xbar Control ? ? 2 O.K. O.K. 2 2 2 O.K. 2 O.K. 2 O.K. 2 R\ O.K. O.K. OK. 2 OK. OK. O.K.
UCLXx 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.0ZZ@ 022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022
LCLx0-024 (9
UCL-R .&QJ
0.023 \Q\'G)
5 . \
g 0.023 :\ = = & & = = = & = /:\ ‘\&\ = = = = = = 4 o o = -
> \/ \_/_‘———‘/
) \ — // X / \\
0.022 V i S—
° \>/<> \\o ° o o o o \<>>J o \7 o o o o o o o °
0.022 — N - \/ S S — N
1 2 3 4 5 6 7 8 9 . 1@ S 12 13 14 15 16 17 18 19 20 21 22 23
Range Control 2| O.K. oK. | ok | ok | ok | ok | ok | ok [ ok , (&k | ok. | ok | ok | ok | ok 0O.K. 0O.K. 0O.K. O.K. 0O.K. 0O.K. 0O.K.
0.001 =) ) ) ) ) ) ) ) (vg)() ) ) ) ) ) ) ) ) ) ) i i i -
0.001 2 o CAN
o 0-001 << 2 o
£ 0.001 o O ° o o
g M < \
@ ’) <o o
0.000 - &
© ° ° ° ° ° -
0.000 % &
OOOO " 2 ‘Q 2 2 2 2 2 2 2 2 2 0.:
1 2 3 4 5 6 ,&\ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

The upper and lower control limit calculations are located 6{5@ the x-bar graph

*
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REPEATABILITY AND REPRODUCIBILITY

GAGE TYPE: 6" Deep Throat Micrometer DATE:

Q

&
PART NAME: Gage Block GAGE NUMBER: MI-30 « N\Y
PART NUMBER: 0.025000" CHARACTERISTIC: Thickness C\
PRODUCT SPEC: N/A TOLERANCE RANGE:  0.0030 Po o
COLUMN#: 1| 2 | 3 a | 5 ] 6 7 8 | 9 J\M | 1 12
OPERATOR: JA- Anne B- Darrell C- Mary Mc A‘D‘ Suzy
SAMPLE# | 1stTRIAL | 2ndTRIAL DIFF 1stTRIAL | 2ndTRIAL DIFF 1stTRIAL | 2ndTRIAL DIFK} 1stTRIAL | 2ndTRIAL DIFF
1 0.0249 0.0250 0.0001 0.0250 0.0251 0.0001 0.0250 0.0250 A‘@OOO 0.0250 0.0248 0.0002
2 0.0252 0.0249 0.0003} 0.0251 0.0250 0.0001 0.0251 0.025 ()0.0001 0.0253 0.0250 0.0003}
3 0.0252 0.0248 0.0004 0.0251 0.0250 0.0001 0.0251 0.0250 0.0001 0.0248 0.0250 0.0002
4 0.0252 0.0250 0.0002 0.0250 0.0250 0.0000 0.0251 ‘bﬁ) 0.0001 0.0250 0.0248 0.0002
5 0.0250 0.0249 0.0001 0.0251 0.0250 0.0001 0.0250 X\B'ZSO 0.0000 0.0250 0.0250 0.0000
6 NaN
7 N\
8 N\
9 A
5 -
TOTALS 0.1255 0.1246 0.0011 0.1253 0.1251 /0000 0.1253 0.1250 0.0003} 0.1251 0.1246 0.0009]
AVERAGES 0.0251] 0.0249 0.0002 0.0251] 0.0250 Wﬂ 0.0251] 0.0250 0.0001f  0.0250) 0.0249 0.0002}
Col1Avg: 0.0251]Col4Avg: 0.0251 Wvg: 0.0251]Col10Avg: 0.0250
SumCol1&2Avgs: 0.0500SumCol4&5Avgs: 0.05 Col7&8Avgs: 0.0501]SumCol10&11Avgs: 0.0499
Avg(OperatorA): 0.0250JAvg(OperatorB): 0250)JAvg(OperatorC): 0.0250JAvg(OperatorD): 0.0250|
RANGE VARIATION REPRODUCIBILITY = Of\@ﬁ OR VARIATIO! REPEATABILITY = EQUIPMENT VARIATION
AvgCol3 0.0002 DIFFERENCE IN DIFFERENCE IN READINGS
AvgColé 0.0001] * %
AvgColg 0.0001 Xpiff = (Angp@(AngperMm) = 0.0001 R, = (Table D, Value)x(Avg Range
AvgCol12 0.0002
SUM 0.0005

Insert the actual D4 value above -

#Trials: 2 3 (\) REPRODUCIBILITY AND REPEATABILITY (COMBINED)

D4 3.27 2.58 2.28 STANDARD DEVIATION (R&R) = SQRT of [SDM?+ SDR?|
N

Insert (1/d,) for SDM a@@n :ble; 0.446 and 0.885 are correct for 4 appraisers and at least 3 parts.

Tolerance Range must be inserte

0.0001

P.T.C. to calculate

PERCENT TOLERANCE CONSUMED BY R&R
P.T.C. = [((5.15) x (SDRR))/TOLERANCE RANGE]*100

%=




A&’

usL,g: 1.75 LsL,g: 1.55 Sample Process Process Acceptance Chart A
o] 235 | 235 | 235 [ 235 | 235 236 | 236 | 236 | 236 | 236 237 | 237 | 237 | 237 | 237 238, \N\238 | 238 | 238 | 238 239
Comment: AQ
Date: I | I | | I | I I | I | el I | I
1 176 175 184 18 177 174 178 176 178 191 175 176 178  1.78 1.800 80 184 18 180 177 176
2l 173 173 184 18 18 176 171 179 179 18 175 175 178 179 1,§ 182 171 18 177 177 176
3l 175 174 173 181 176 173 176 176 177 193 168 169 179 188 & 181 18 177 181 180 172
4 174 166 176 178 175 176 178 180 174 18 167 174 173 185 W75 18 177 177 178 176 177
5 177 181 174 175 175 173 184 18 179 18 178 176 177 1 183 178 18 181 180 167 173
6/ 179 177 18 176 177 176 181 171 178 188 179 173 175 179 176 179 18 178 166 175
71 172 176 177 175 183 176 181 178 183 18 170 175 176 83 177 170 184 177 176 178 171
8§ 172 176 175 172 175 178 181 181 18 18 173 178 189/ 18 173 172 178 180 179 175 171
Avernge] 175 | 175 | 178 | 177 | 178 | 175 | 179 | 178 | 179 | 187 | 173 | 175 | 184 | 178 | 178 | 180 | 180 | 179 | 175 | 174
81
—~ 30.00 ~ -1 ree
& . 1 o 63
5 & 0.8 K.
X 20.00 - %\ 1 0 113
T N - 1D D716
X \/./_/ + 0.6 |—e155g
& 10.00 - - 0.5 |—=-1.75g
%' V 1+ 0.4 Cpm (2nd Y Axis)
g- o.oo : T : T T T T < T T T T INIL T T T \y T T Ik’IH T T T T T T T 1 0.3
b 235 23mm&\2§§/237 23Wwa—ﬁa/2§8/238 239 239m:rmXﬁXo: 8'i
< -10.00 - ‘@ Lo
&ber235-240
)
avy g —_— L SL Q@ Sigma for each Lot
dx = N -
(@) 1 S 005
< 0.04 ./.—.\.\.\.
U S L 8 0.03 —e— dxStdDev
J— a V g g 0.02 —— StdDev
d-x - v/_ 4 - 3 & 001 — T
0 - T T
CT / L 1 2 3 4 5 6

dx provides a means to answer the ques

Are we making acceptable parts? -- i

This is not a control chart

QO

of -- Are we in control?

Lot Numbers

The Cpm capability index depends on both variability and centering.

Acceptance is based on the Lower Acceptance Limit
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1.0 SCOPE
Explain the relationship between organizational objectives and metrics and provide some
examples of the tools and techniques for collecting metric data.

2.0 THEORY Q"
Nothing gets improved unless it is measured and a metric that is not tied to an objective is \é‘
worthless. §
3.0 OBJECTIVES O\
3.1 Focus on Customer requirements $
3.2 Support goals and targets 6
3.3 Address the desired improvement AQJ
3.4  Stretch the organization Q}
3.5 Allow for measurement Q)%
4.0 OVERVIEW %\
4.1  Measurements vs metrics \(’\\'
4.2 Tools for data collection \Q
4.3  Attributes of a metric \K
4.4  Example of a metric v
4.5 Metrics development worksheet CJ .
5.0 DEFINITIONS v/
5.1 Measurement Vv
4

The act or process of quantitatively co@%rmg results to requirements to arrive at a quantitative
estimate of performance.

5.2 Metric

A measurement taken over d of time that communicates vital information about a process
or activity. A metric shotdg ve appropriate leadership or management action.

6.0 TOOLS
6.1 Sampling
Sampling inst 100% measurement is useful when there are too many items to check,

destruction @f the item is necessary,

Data used to establish a metric should be

Your Company Name REV | CAGE | DOC#: 3of8
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6.2 Check Sheet

The results of a measurement sample can be presented on a check sheet to establish a trend.
The check sheet can list attributes or variables type data:

Attributes type data
Standard Quantity Q) .
Not. .. Y \6
Not... 1]
Should Be... I \é
Should Be... N\
Not... &O
Should Be... HH HH HH 6
Variables type data @Q
— B
&
N
AP\
— —
N\
6.3 Frequency Table ?‘
The check sheet is useful as a snapshot of the cgunts of an activity but it is not a metric.
The check sheet can be improved by convertingat to a frequency table:
Attributes type data
Standard Quantity ch+ |G
Not 1... HH | N
,A\ﬁ&
RN
A\
\ 7
Variables type data AN
Time Study__ J| Quantity |
12 (©O) [HH
S
Your Company Name REV | CAGE | DOC#: 4 0f 8
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6.4 Histogram

The frequency table helps to quantify the cumulative number of recurring events but it is not a

metric. Converting the frequency data to a Histogram is useful to display the central tendency of

the data:

Histogram of Variables Data <
5 %S
10 6$
: S

6 O

4 N\

2 O

0 W

N\

Freq 7-8 1-2 3-4 9-10 11-12 5-6 <

6.5 Pareto Analysis \6
The frequency table helps to quantify the cumulative number of&ecurring events but it is not a
metric. Converting the frequency data to a Pareto Chart isu to display the most recurring
event to the least recurring event: f&\

Pareto Analysis of Attributes Data N\

R N
14 .
E ¢

10 N
8 6 N

: K

2 (')\(b'

0 <&

Freg Not1l Not?%Q/Bl S/IB2 Not3 S/B3

6.6 Miscellaneo <éharts, Diagrams and Statistics
Trend and contro% rts accumulate data over time so they are more than a snapshot of events
but they are still hot data that meets the attributes of a metric. A scatter diagram can be used to

Your Company Name REV | CAGE | DOC#: 5of8
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7.0 ATTRIBUTES OF A METRIC

@
&

8.0 EXAMPLE OF A METRIC
Lets examine the Pareto Analysis of the Attributes Data C'g

16 .&@
14 %
12 X\
10 N
0 \\Q
4 A\
2 \~
0 .
Freq Not 1 Not 2 S/B1 S/B 2 ﬁ;% S/B 3

The chart has value because it identifies the <few> from the <many> but it is not a metric b

itself unless it i

The chart has beetyfhbdified to

16 \©
14
3 &
\\

BN
004
2
0
Freq Not 1 Not 2 S/IB1 S/IB 2 Not 3 S/B 3

Your Company Name REV | CAGE | DOC#: 6 of 8
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The modified chart is still not a metric because it

The following chart is the best representation of a metric:

12 Projected Trend >>> <
1 ©

10 N

x9
Sum Jan Feb Mar Apr May Jun Jul Aug ‘S&\Oct Nov Dec
\

The chart now meets the objectives of a metric beca

Your Company Name REV | CAGE | DOC#: 70f8
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METRICS DEVELOPMENT WORKSHEET

Organization Objective:

Customer(s): R
— S
é‘\)
1 &
O
1 c
&
&
>
2\9_)
\\\‘\
i v
F el
S
1 \v
"ief"““
N\
&
O
&©
I\‘SS
ﬁ\b
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SPECIAL [Use talc-free latex or nylon PO#:

INSTRUCTIONS: [gloves
to handle electrodes. Recent Changes:

Monthly Lot/Sublots:

-A«b\ -

[\
N
(%

>C\

1
1
L2

g
\

b

{

v

Your # *
Your # ,&\"
Your # N
Your # o

Your # P

Your # o)

Your #
~

Your # A
Your # |2
Your # Q)

Your # N
Your #EAN

QC-127-2 (molyr)

Your Company Name REV CAGE | DOCH#: 20f2
Date Your Traveler #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant

such permission.

OPER | DEPT | Description of Task for Your #

NOTE:

™)
O
N
O
‘&v
A ~
A\ 4
&
O
C,”
\V
(%)
AN
\Y

QC-127-2 (molyr)

Your Company Name

REV
Date

CAGE

DOC#:

30f3

Your Traveler #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant

such permission.

Tips:
Double click grey area at top and bottom of page to edit header/footer . 6@’
Search for the word “your” throughout doc and replace as required N\
XS
\@
i
B
<
Handling Procedure A
Electrostatic Discharge Sensiti (ODevices
(ESD) oD
AN
Mo/Yr?“
>
v
Q A
)
Rﬁ&’@fons Rev:
Letter | E.O. NumbegBescription Date
O
D)
Contract#:
| Your Company Name
YOUR PROCEDURE NAME
| Your Procedure #
T | e—

Your Company Logo




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

TABLE OF CONTENTS
LL0  PUIPOSE. ..ottt h bbbt b bt et R R e oA R R e R R e R R bRt e R Rt bt n e be e neennenre s 3
P2 O Yoo oL PSPPI 3
T O I 1T U £S1] o] o PP TSRTRRR 3
O I (=TS 0 1Y | o1 ) Y SO PS .
4.1 PEISONNEL ....oiiiiiic s &'
4.2 SUpervisor/Training REQUITEMENTS ........ccueiiiieieeie et e ettt e e sreea e esse e e sneenreeneenreenne g N
4.3 NON-ComPaNY PerSONNEL........ccouiiiiiiiieiieit et sttt e e re e nee e e 6 ..... 4
5.0 DEFINILIONS ......veoveoeeeeeee et s e s e es s Q\ ........... 4
6.0 ESDS TAeNTITICALION ....cuviiiieiiieie ettt te e te et eaneesaaennenrees Q ............... 5
6.1 ESDS ID FeQUITEMENTS....ccieivieieeiieiteesieeiesieesteeseesteestesseessaesteeseesseessesseessaeseeseesseenseaneesseas ,$ ................... 5
6.2 ESDS DEVICe DESIGNALION. ......c.cveveeererireesreseee e esteses s esessessssessessssesseneesnseneeeas 6 ......................... 6
7.0 ESDS Device Handling ProCeduresS............cccviiiieiieiic it Q) ............................. 6
7.1 ESDS DeVvice HanNgG .....c.cooeiiiiiiieiiesieeie e @ ................................. 6
7.2 Receiving Inspection Handling ..........cccooveiieieiieseeie e Q} ...................................... 6
7.3 ESDS Device Transportation..........occccvieiesiiiiscssesn & Y 7
7.4 Shipment Of ESDS DEVICE .......cveiveriiiie e ie e .&Q} ............................................. 7
7.5 Specific Handling ProCedures ..........cccovieeneieiieic e 53 ..................................................... 7
7.6 Low Humidity Operation ..........cccccevvvevveiesieenesie e eee e T et se e see s 8
8.0 Static Safeguarded Work Station/Zone Requirements.......... \q\ ......................................................... 9
8.1 Static Safeguarded Work Stations...........cccccevvevvenveresnenn. \\ ................................................................ 9
8.2 ESDS Device Work Zone Requirement.........ccceeereennees % ...................................................................... 9
9.0 ESDS Work Zone Operations..........cccccceveveiecreenenne. ?* ....................................................................... 10
9.1 Personnel Grounding...........cccooviiiieiiiiincc e, s 10
9.2 Personnel Apparel ........ccccooevevveieiiieseee e CJ ................................................................................ 10
9.3 ESD ShOP COALS..ovvvvvveeeeeeeereeeeeeeseeeee e N eeeeeeeeeeeeeee e seeeeeesssssssssssseees e eeeseessssss s e 10
9.4 Prohibited materials .............ccocccovvererinnnne N 11
9.5 Paperwork.......cccoveveveeevererserenenenannns @‘\ ............................................................................................. 11
9.6 lonized Air.......cccoveevvveeiieeeciee, ‘\Q) ................................................................................................... 11
9.7 Equipment grounding (Electric?§\.z ....................................................................................................... 12
9.8 Hand ToolSs.........cccccevevernnee, DN T 12
9.9 ESD Shielding Bags......... (:'\ .............................................................................................................. 12
10.0 Work Station and Equi CaliDratioN ........cocueiie e 12
10.1 Calibration of Wo&ion .................................................................................................................. 12
10.2 Equipment C TP U O PR P RO PRTPPTPRPRPPRPPRON 13
11.0 Potential DamagQ‘. ................................................................................................................................... 13
&
X
Your Company Name REV CAGE | DOC#: 20f 13

Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.0 Purpose

To define minimum requirements for effective electrostatic discharge (ESD) control.
Adherence to this procedure will provide adequate protection for ESD sensitive devices during
handling and storage processes. MIL-STD-1686B and MIL-HDBK-263A provided guidanceGQ}‘

for preparing this procedure. @
2.0 Scope 6

This procedure is specifically written for the handling of an ESD sensitive circuit ¢ @%ut may
be applied to any ESD sensitive device included in any process as deemed app ica&%@ by the
Responsible Authority (RA).

<
3.0 Discussion \A

All processing of an ESD sensitive device or of a subassembly or assen@tﬁ/ containing an ESD
sensitive device must be completed with the intent of providing m um protection against
electrostatic discharge. Even though care must be exercised i tb5 handling of the device,
thought must be given to the actual application of the ESD ve device. For instance, a
circuit card could be used in a variety of atmospheric and: er conditions, thus, as long as a
static discharge is not induced, the device should be C@fﬂe of surviving in any atmosphere.

4.0 Responsibility v

Q.

4.1 Personnel

All personnel who handle ESD sensitive pa}te'and assemblies must

4.2  Supervisor/T ing Requirements

All lead operatorsb pervisors, or other personnel who directly oversee or manage individuals
sensitive parts and/or assemblies shall
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4.3 Non-Company Personnel
Customers, Government representatives, or other non-Company personnel (i.e., security guards)

who have access to any area within the Company where ESD type components or assemblies
may be present shall _

5.0 Definitions '\GQ)
Anti static (Anti-stat) - Unable to drain a charge within a few minutes. Has low enoug @
resistivity (10° to 10* ohms/sq) to resist formation of static charge when rubbed, but rﬁb
capable of preventing the build up of a voltage along or across the surface. (blue w
bubble wrap)

bags,

Electrostatic Discharge (ESD) - A transient, or rapid transfer of charge, bet bodies at
different electrostatic potentials (voltages), either: )

a) caused by direct contact, Q}

b) by arc-over due to the items being close, or %)

¢) induced by an electrostatic field. QQ’

Electrostatic Discharge Sensitive (ESDS) - Susceptible to d e or destruction by
electrostatic discharge, usually from melting of a microscop gment of semiconductive
material. R\
ESDS Device (component, part) - Any component w@s structure incorporates: (a) very thin
insulating layers between conductive materials, (b) \?y small junction areas, or (c) very thin
layers of a conductive material or any combination of these structures. This is inclusive of any
assembly containing such devices, although @Qg‘?nstalled in a container (or other appropriate
Faraday cage) slightly different handling pfecetures may be used.
ESDS Device Zone - An identified zone-where there are exposed ESDS devices present.
A high level of static awareness shoul@h& maintained.
Electrostatic Field - An electric fi eveloped between two items at different voltages
Faraday Cage - a container in ESDS devices are no longer considered sensitive
Insulator - Able to generate @h€lectrostatic potential on its surface. Because of its high
resistive nature it requir long periods of time to lose its charge. Resistivity for this
material is greater than 10" ohms/sq.
Resistivity (Surfac,%\ A measure of resistance across the surface of a conductive mat, tabletop,
floor, etc. The meastirement is made in units of ohms/sq. What this means is for every square
piece of cond@ve material the electrical resistance from along one side to the opposite side
will meaWe same no matter how big the square piece is, this the value of ohms/sqg.
The Iow@bde value of resistivity, the easier and quicker it is to drain away the static charge.
Stati uctive - Able to drain an electrostatic charge very rapidly, the range of resistivity
forthis material is less than 10°0hms/sq. Because of its low resistivity it has a high current
dapryring capacity.

cztatic Dissipative - Able to drain a charge in a few seconds to a few minutes. The range of
resistivity for this material is 10° ohms to 10" ohms/sq. (i.e., most ESD mats)
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Static Protective - Materials characterized by static-conductive and antistatic properties,
provides shielding from electrostatic fields, electrostatic discharge, and from frictional charge
generation.

Static Safe - This is any material with resistivity less than 10'* ohms/sq. characterized by its
ability to not generate a charge, and (except for antistatic, above) can remove static charge fn@‘
conductive items (including employees). It creates an environment that has a lower risk of (&
charge build up within a Static Safe Perimeter. This is a general term including antistati tic
dissipative, static conductive, static shielding, and static protective. \\
Static Safe Perimeter - A radius of 12 inches around an ESDS device that shall @&ve an
electric field that exceeds £100 volts, as measured with an ESD field meter.

Static Shielding - Able to shield the product from direct contact with electrg discharge,
and from breakdowns caused by a near electrostatic field. Shields are co ve or have a
conductive layer buried inside. <

Static Table Mat - A flexible work surface composed of vinyl or r with an added
component to allow static to drain from its surface to ground via amcted ground cord.
There are two styles of mats used at Static Safeguarded Work fations:

a) Multilayered - with conductive middle layer, a dissipatin ‘% layer, and an insulating (or
dissipating in some models) bottom layer. \%

b) Single layered - Homogeneous - No conductive mi&{e ayer, rather the entire mat is
uniformly resistive.

6.0 ESDS Identification @)

v

6.1 ESDS ID requirements \/

All ESDS devices or assemblies con.ta\'r@@Z@g\ESDS components must be readily identified and
easily recognizable at every locati e following provisions need to be reviewed for
applicability and addressed as necessary:
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6.2 ESDS Device Designation

An ESDS device or component may reach a point during production where the assembled
components are no longer considered ESD sensitive. This is true when the device is enclosed in

a "Faraday Cage" such as a sheet metal container. Once the device has reached this point, the

RA may decide to change the ESDS designation or the handling procedures as long as they d% *
not violate contractual requirements. Once the device is installed in a Faraday Cage, the \\
container may be treated the same as any other container with the following exceptions: $

Note: Work within the container should be treated as a pqt@ ESDS hazard and be
performed in an ESDS workstation whenever possible. ,&\

7.0 ESDS Device Handling Procedures ?\

7.1 ESDS Device Handling Cj ‘
The handling procedures for ESDS device Ave two basic requirements:

These requirements are met wit

ESDS devices includ b&@ iscrete components (individual parts) and assemblies having these
components. SpecialNdandling procedures will apply to:

§%|ving Inspection Handling
y item is received that indicates an ESDS device may be present, it shall have the
acking container inspected for damage or penetration. If any damage exists, notify the

7.2
Wh
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7.3 ESDS Device Transportation
ESDS devices or assemblies will be transported to the ESD Workstation usin

7.4  Shipment of ESDS Device

When packaging an ESDS device for return shipment, keep it in the static s @ng bag that it
was received in, unless the bag was damaged. Close the bag using stapl s\ other suitable
method. The outside shipping container must show that an ESDS devic&-s contained within.

7.5  Specific Handling Procedures N
ESDS devices should be kept in contact with

(@rning: When working where 120 volts or more may be present, always remove your
rist strap grounding cord and ESD coat before applying power. After turning off the
power, reattach to your grounding strap and coat before handling the ESDS assembly.
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7.5.1 The circuit cards used in a container will be kept in the original shi

needed for inspection, testing, or assembly.

7.6 Low Humidity Operation

When the relative humidity drops below 309 o\tﬁe following precautions must be taken:

C).

ing carton until
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8.0 Static Safeguarded Work Station/Zone Requirements

8.1  Static Safeguarded Work Stations
Static Safequarded Work Stations shall include:

with an isolated work area are

8.2 ESDS Device Work Zone Requirement Q(o
Work zones that will be used for ESDS device processing will censist of

The work zone shall include the following tequifements:
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9.0 ESDS Work Zone Operations

9.1

Personnel Grounding

v

For processes in which an operator stays at a fixed location and handles an ESDS deﬁ\e, an
electrical connection from operator to work surface (wrist strap to mat ground co [

@o
©

on) is

Warning: When working where 120 volts or@g?e may be present, always remove your
re applying power. After turning off the
power, reattach to your grounding strap\a d coat before handling the ESDS assembly.

wrist strap grounding cord and ESD co Dafo

9.2

Clothing and its movement on th

Personnel Apparel

.\@

rator is a significant source of static generation during the

handling process. Clothing man\of cotton is considered to be the safest clothing for an
es involving the handling of ESDS devices. The following will

operator to wear during pr
minimize the static gen

9.3

All
St

B

1i$%§%%1op Coats

el working on ESDS devices in an area identified as a Static Safeguarded Work
or personnel who will be in the ESD work zone while ESDS devices are present must

within the Static Safe Perimeter.
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9.4  Prohibited materials

High static generating materials must not be allowed in the ESD Work Zone w SDS
devices are exposed. In general, this means that the following items shall be r%oved from the
work zone prior to removal of any ESD protection from ESDS device(s).

9.5 Paperwork \/

Paper and wood products with normalﬁv%‘i‘dity conditions (over 30% relative humidity) do not
pose a problem with ESDS devicesthe area. These type products absorb water out of the air
and therefore tend not to build uj ic. As anormal precautionary measure,

rSQ
harge must be neutralized by providing a flow of ionized air over the affected
equipment when one or more of the following exist:

9.6 lonized

Excessive s%
work are

Your Company Name REV CAGE | DOCH#: 11 of 13
Your Procedure #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

9.7 Equipment grounding (Electrical) .

All electrical equipment used in the processing of ESDS devices must have a connection  * 6
directly to ground unless the test setup needs a floating ground for proper measurement.

O

9.8 Hand Tools @

All hand tools must be either conductive or dissipative (with the use of '@ative handle
coatings), or treated with an anti static coating on the non-conductive . In addition, these

materials

9.9 ESD Shielding Bags \%

The standard bag for all ESD protection will be the ESD sk@ng bag. This bag is dark or
silver tinted, and is slightly see through. Any shieldin all be discarded if found

Use the following rule:

10.0 Work Station and Equipmencgalibration
Equipment required: "

10.1 Calibra of Work Station
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The static field meter

10.2 Equipment Checks

Using the ohmmeter or DMM, measure the resistance from the ti ing iron to the
. The value must

11.0 Potential Damage
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(DISCREPANCY SUPERVISOR) . &?J
SUB-ELOWCHART \

MR IS \

MR IS REVIEWED FOR MR REVISION.
RECEIVED REVISION OR RETURN TO
FROM DCC. CUSTOMER DCC.

APPROVAL.
\ 4
REVISED MR:
?‘ tl GSNT/ST'\SEE RE-SENT THRU
Q< AND NORMAL
v ROUTING AND
v ACCEPTANCE. RECORDING.
6\
’\Q)
COMPLETE QA CLOSE, COPY, & IMPLEMENT
CONTRACT | TRIBUTETO | THEMRB |
DATABASE & ~ CAHNQA, MFG,AND DISPOSITION |
FILE M.R. (< ~/" AS REQUIRED. AS REQUIRED.
QEND OF
PROCESS
X
Your Company Name REV | CAGE | DOC#: 30f3

QC-129-1




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

MATERIAL REPORT "DCC" ROUTING

FOR SIGNATURES (MRB) SUB-FLOWCHART \GQ}
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Quality Systems Cross-Reference Matrix
Quality System Elements MIL-I MIL-Q ISO ISO ISO
45208 9858 9001 9002 9003
Management Responsibility:| (3.1) (1.3,3.1) (4.1) (4.1) (4.1) o
Quality System, Initial Quality| (1.1) (1.3,32) | (4.2 (4.2) (4.2 ’\\>
Planning: AN
Contract Review:| (1.2) (3.2, 1.4) (4.3) (4.3) | _(@&3)
Design Control:| N/A (4.1) (4.4) N/A  JAON/A
Document and Data Control:|  (3.2) (4.1) (4.5) (4.5% T} (4.5)
Purchasing:| N/A (5) (4.6) 4® | NIA
Control of Customer Supplied| (3.6) (7.2) 4.7) (@.7) 4.7)
Product: A
Product Identification and| N/A (6.1) (4@“ (4.8) (4.8)
Traceability: R
Process Control:|  (3.4) (6.2) ANA.9) (4.9) N/A
Inspection and Testing:| (3.1, [(6.1, 6.2, 6\@; (4.10) | (4.10) | (4.10)
3.2.1, \\ ]
3.12) N
Control of Inspection,| (3.3) (4.2-4.5) (4.11) | (4.11) (4.11)
Measuring and Test Equipment: R (J )
Inspection and Test Status:] (3.5), Y (6.7) (4.12) | (4.12) (4.8)
Control of Nonconforming (‘SO.QV (6.5) (4.13) (4.13) (4.13)
Product:|. ¢,
Corrective and Preventiv&’\\, 2.3) (1.3,3.5) (4.14) | (4.14) (4.14)
Actiafer
Handling, Storage, Pac@mg, (3.6) (6.4) (4.15) | (4.15) | (4.15)
Preservation, and-Bglivery:
Control of Quality-Records:| (3.2.2) (3.4) (4.16) (4.16) (4.16)
Internal Qdality Audits:|  N/A N/A (4.17) | (4.17) | (4.17)
“NM O Training:]  N/A N/A (4.18) | (4.18) | (4.18)
) Servicing:| N/A (1.3) (4.19) | (4.19 N/A
~SGtatistical Techniques:| N/A (6.6) (4.20) | (4.20) (4.20)
‘ A\"° Your # (molyr)
Q;&\\b
Q |

QO
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Quality Systems Cross-Reference Matrix

: ISO ISO ISO _
Quality System Elements 9001-94 | 9002-94 | 9003-94 1SO 9001:2000
5.1,5.3,5.4.1, .
Management Responsibility:| (4.1) (4.1) (4.0)* 55.1,5652,56.1, 6@
6.1,6.2.1,85.1 s‘\
Quality System, Initial Quality * 4.1,4.2.1,
Planning: (4.2) (4.2) (4.2) 4.2.2,5.4.2, Z,;U\\6
Contract Review:| (4.3) (4.3) (4.3) 52,7.2.1,7.2384.2.3
Design Control:| (4.4) N/A N/A 7.2.1,731>7.3.7
Document and Data Control:| (4.5) (4.5) (4.5) @23
Purchasing:| (4.6) (4.6) N/A IA1-743
Control of Customer Supplied )
oroduct:| 47 | @) (4.7) '&Q? 754
Product Identification and
Traceability: (4.8) (4.8) (4'\8‘)\&6 7.5.3
Process Control:| (4.9) 4.9 | -NR 6.3,6.4,7.5.1,7.5.2
N &
: : 9 7.1,743,753,8.1
. * ' ' 1 1
Inspection and Testing:| (4.10) (4.10)6.\\( 10) 824
Control of Inspection, )
Measuring and Test Equipment: (4.11) N (@) (4.11) 76
Inspection and Test Status:| (4.12) \ ¥4.12) (4.8) 7.5.3
Control of Nonconforming J *
Product: (flé} (4.13) | (4.13) 8.3
Corrective and Preventive ﬁv «
Actiq’n{ 14) | (4.14) | (4.14) 8.5.2,8.5.3
Handling, Storage, Packa@g’: @15) | (415) | (415 751 755
Preservation, and ery:
Control of Quality Récords:| (4.16) | (4.16) (4.16)* 4.2.4
Internal Quality Audits:| (4.17) | (4.17) | (4.17)* 8.2.2,8.2.3
Y Training:| (4.18) | (4.18) | (4.18)* 6.2.2
) Servicing:| (4.19) | (4.19) N/A 7.5.1
Statistical Techniques:| (4.20) (4.20) (4.20)* 8.1,8.2.3,8.24,8.4
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1.0 GENERAL

1.1 BASIC REQUIREMENTS

This Product Realization Plan (PRP) applies to hardware-software and ensures that Good Q"
Manufacturing Practices (GMP) and Quality Assurance requirements are satisfied throughou@,

all phases of the project. 6.$

1.2 SCOPE OF REQUIREMENTS \

This PRP describes the methods and controls to be implemented for the GMP an@program
The PRP shall be invoked and maintained throughout the project. The deliver ardware
being built by (Your Supplier) for the project falls within the definition of @% Assurance
Level ?? of the Supplier Quality Assurance Plan.

The requirements of this PRP shall be flowed down to subcontractors %@%r suppliers.
Conformance to approved internal procedures shall allow subcontr and suppliers to
maintain compliance with the requirements of the project. The fall mg list provides a
summary of the developed hardware-software requirements fol{he project:
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O
1.2.1 REFERENCES D
O

(Your Co)

1.3 ORDER OF PRECEDENCE
Once approved by the Customer, this i document for

1.4 MANAGEMENT OF THE ASSURANCE‘F‘ROJ ECT

The Customer Project Office and the %p\any Program Manager have been given oversight
responsibility for reliability, quality’adstrance, and design issues. The Program Manager reports

h
o®

Cléigure 1. (Your Co) Organization
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Figure 2. (Your Co) Quality Assurance Group Organization 6@.
N

The Company shall employ drafting, package design, fabrication, assembly, and Quality: $
Control (QC) inspection services to build deliverable hardware. Figure 3 shows the C ny
organization that supports hardware fabrication. Quality Control (QC) inspectors with the
Customer personnel to provide the workmanship and configuration control inspecfions
necessary to ensure a reliable and adequately configured end product. Quality Assurance has the
following functions:

Figure 3. (Your Co) Department‘@anization

A%
e

1.5 STATUS REPORTS Q\

The REA shall report the S%’ of QA activities, problems, and deficiencies, (both in-house and
from outside subcontrac 0 the Program Manager and the Customer Project Office monthly,
via the Contracts Groyp. The REA shall include the following quality assurance information as
part of the QA re

P
Q
CPQA

Your Co REV CAGE | DOCH#: 6 of 20
QC-130




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

1.6 PROCUREMENT

1.6.1 General

All purchased hardware specifications shall have quality requirements included in the
procurement documents. The Company shall perform the following tasks as appropriate to

verify the quality and reliability of hardware purchased from subcontractors and vendors for t 6@

project:
§

1.6.2 Supplier Controls
1.6.2.1 General

The Company shall review the reliability and qualltﬁequwements of purchased materials,
articles, and services for the hardware as neces
1.6.2.2 Selection of Qualified ProcurementsSopirces
When requested, the Company shall

O
[

1.6.2.3 Preferred EEE Par

The Customer may hav ified certain preferred manufacturers of parts and components,

ement Documents
ents of this plan shall be imposed upon subcontractors and/or suppliers to the
ssary to assure compliance with the requirements of the project. Provisions shall be
d for:

Your Co CAGE | DOCH#: 7 of 20
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1.6.2.5 Specifications Review
All procurement specifications shall be reviewed prior to release. This review shall determine,
as a minimum, that:

- \

SURVEYS AND AUDITS

The Quality Assurance Group shall perform surveys and audits, as necessary, to ev
adequacy of and conformance to these QA requirements. Audits shall be perfor

2.0 PRODUCT ASSURANCE REVIEWSQ
2.1 DESIGN DRAWINGS \/

The Project shall use a Level ?? drawing syM. Level ?? drawing and change control
signature responsibilities shall be doc ted. All drawing changes shall

@)

2.2 DESIGN REVIEWS @

2.2.1 Design Reviews(G?
The Company, underghe direction of the REA, shall conduct formal and documented design
reviews of the har designs. These reviews shall

Your Co REV CAGE | DOCH#: 8 of 20
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2.2.2  Subsystem Design Reviews
Acceptance reviews shall be held for instruments, components, and hardware/software.

The REA shall

2.2.3 Design Review Support
The Company shall participate in design reviews. The REA shall

2.2.4 Review of Existing/Modified Designs
Certain components that have heritage in previousl

ardware shall

2.3 ACCEPTANCE DATA PACKAGE C) )

An Acceptance Data Package shall be available’ten days prior to the Final Acceptance Review
as a part of the data package for that review. The Acceptance Data Package shall include

3.0 PERFORMANCE V CATION REQUIREMENTS

ardware (including instruments) shall be tested to levels necessary to
the design to perform its intended function. Test

3.1 GENERAL
All components of t

o

ensure the capabilit

ACCEPTANCE TEST DOCUMENTATION

CA(:ceitance tests shall be ierformed on all comionents and instruments. Acceitance tests shall
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3.2.1 Acceptance Test Report
A brief test report summarizing test results and their im

3.2.2 Documents and Records of All Acceptance Tests and Inspections <
The disposition of acceptance test documents and records shall be as specified in the \é‘

Acceptance Test Plans and Procedures. The scope, duration, and number of inspections
tests to be conducted on the completed equipment shall

3.3 GROUND SUPPORT EQUIPMENT (GSE) v
Prior to use for testing hardware, all GSE (if I

3.4 TEST REVIEW BOARD (TR

A Test Review Board shall be e &shed The TRB members shall include (or represent) the
cognizant Design Engineer, QA Engineer, and Program Manager. The TRB shall:

35 ECT DOCUMENTATION RECORDS

\hat provide evidence of inspections, tests, confi
the fabrication and assembly process shall
The documentation listed below shall

uration and material review actions
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a) Receiving Inspection Log for Parts.

o

Problem/failure reporting is initiated acceptance testing of a component or instrument and
continues throughout integration a st of the final assembly. Problem/failures occurring at
subcontractor or other team organizations shall

3.6 PROBLEM/FAILURE REPORTS AgED\ ORRECTIVE ACTION

3.7 FAN@?E-FREE OPERATION

e uia® hall demonsiate  minir o

@ SAFETY ASSURANCE

he Program Manager is responsible for ensuring safety in the project. This responsibilit

ncloces
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4.1 PERSONNEL SAFETY
All appropriate precautions shall be taken to provide for maximum protection of personnel.*

@o
O

&0
42 HARDWARE SAFETY
t

Provisions shall be made to protect hardware from damage. Accepted safe 'A ctices include
but are not limited to the following: A\

AV
5.0 EEE PARTS REQUIREMENTS M DEFINITIONS
The Company shall:

5.1 PARTS, MATERI Q§< PROCESS SELECTION and SPECIFICATION

Approved EEE parts€or hardware include Customer Preferred Parts List (PPL) and those items
purchased and/or ed to Customer requirements. The REA shall

5.2 ﬁ@PARTSSCREENING
523

EEE Parts Screening and Test

C@screenin shall be in accordance with documented requirements. Optional additional
estini ﬁ
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5.2.2 Data Evaluation Hﬁo’&

All manufacturer test data purchased with EEE parts, and test data generated sha reviewed

5.2.3 Destructive Physical Analysis

When recommended, Destructive Physical Anal be performed in accordance

5.2.4 Re-testing of EEE Parts in Stock
Parts intended to be issued from existing stock Shall be reviewed for storage life considerations
prior to issuance to systems. If at the time.of review, the parts have not been electrically tested
and visually inspected within

o

5.3 (Your Customer) WACTURED EEE PARTS
Parts manufactured atthé.2ustomer for assembly shall be evaluated as above. The REA shall

6.0 MA{’\?RIALS AND PROCESS CONTROLS

6.1 %4\ ERIALS AND PROCESSES

V@n Is and processes used to fabricate hardware shall be reviewed for acceptabilit
atibility, and conformance to

Your Co REV CAGE | DOCH#: 13 of 20
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6.2 METALLIC MATERIAL SELECTION
Materials selected for use as structural elements, housings, brackets, etc. shall

6.3 PARTS AND MATERIALS LIST

Materials shall be identified in fabrication drawing bills of
parts and materials list shall be prepared for hardware, an

fals for hardware. An as-built
| include the following:

6.4 CRITICAL FASTENERS

For the project, any fastener whose failure x\}ucontrlbute to a single point failure of the
system shall be designated a “Critical Fastenef.” “Critical Fasteners” shall be identified during
i istéf tdentified “Critical Fasteners” shall be supplied as

6.5 CORROSION PR

Metals shall be of th
The hardware shall

ION

r%sion-resistant type or suitably protected to resist corrosion.
esigned so as to

: HES AND COATINGS
Th@;e of cadmium, zinc and pure tin is prohibited.
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6.7 PRINTED WIRING BOARDS

Printed wiring boards (PWBSs) shall meet the requirements of

7.0 DESIGN ASSURANCE AND RELIABILITY REQUIREMENTS \6@
7.1 RESPONSIBILITIES AND ORGANIZATION \6$
The reliability tasks shall be undertaken and achieved using (Your #) as a guide. \

7.2 WORST-CASE ANALYSIS
Electronic circuits and electromechanical and mechanical items shall be desi
case design philosophy, in which

using a worst-

7.3 TREND ANALYSIS
Trend analyses shall identi al components, subsystems, and
systems, which ma

7.4  MAINTAINABILITY

To the extent possible, design feature
of all checkout, repair, and mainte

N
| allow component access and facilitate performance
e tasks. Features intended to eliminate potential failures

75 EEE PARTS STRESSDERATING
EEE parts derating shall be in accordance with (Your #). Each electronic/electrical desi
engineer shall be nsible for

7.6 &\M ED-LIFE ITEMS

' -life items shall be identified on a Limited-Life Items List and included as part of the
Iverable data package.
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8.0 QUALITY ASSURANCE

8.1 TRAINING AND CERTIFICATION OF PERSONNEL

Supervisors shall ensure that all persons working on high-reliability hardware have received the
proper training to produce high quality workmanship. Training is comprised of specific S
instruction in several basic areas as follows: \é«

<

8.2 ELECTROSTATIC DISCHARGE (ESD) CONTROL \%
Hardware shall be protected from ESD damage accordini@—ﬂ&

8.3 NON-CONFORMANCE CONTROL N
Nonconforming articles or materials (defined as thosYﬁot satisfying fabrication, processing,

assembly, or configuration requirements) shall @éviewed initially by Quality Assurance
personnel and shall be subjected to one of the

lowing dispositions:

8.4 MATERIAL REWVI
All referred non-

OARD (MRB)
mances shall be evaluated by a MRB, as a minimum consisting of:

Your Co REV CAGE | DOCH#: 16 of 20
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8.5 SUBCONTRACTOR QUALITY REQUIREMENTS &O

8.5.1 Source Selection 6
Source selection shall be based upon the supplier’s past performance histor

revious quality records are available,

- S
8.5.2 Supplier Product Assurance Requirements \Q’\\'
Supplier Quality Requirements document QC-121-6 shal{@enerated to delineate the QA

requirements.

8.5.3 Quality Assurance Inspection at Subcontr?r Facilities

Source inspection at the supplier’s facility may Jpe required by purchase order or contract upon
the recommendation of the QA authority and.a ropriate QA
ignated alternate shall

ved by the PM. The a

8.5.4 Supplier MRB
When suppliers of components
be required to

ystems, or systems are delegated MRB authority, they shall

NSPECTION AND CONTROLS

personnel shall work closely with the REA to jointly determine the most cost effective,
practical approach to ensure QA requirements are met. Inspections, evaluations, and/or audits
shall be performed at the level necessary to assure compliance with the following:

Your Co REV CAGE | DOC#: 17 of 20
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Inspection of support equipment shall be limited to the level necessary to assure compli

AQ’
8.7 STAMP CONTROL SYSTEM A\
8.7.1 Stamp Log <

An inspection stamp log shall be used to maintain traceability to t Grdividual responsible for
the use of each specific stamp. Issuance of the stamp and main,;@gnce of the log are controlled
by the Quality Group. \Q

8.7.2 Stamp Use

Inspection stamps shall be used to

6\
8.8 SOFTWARE QUALITY ASSL@
The Software Group shall develn@' oftware Management Plan applicable to the project and
shall implement software ass e controls and reviews in accordance with the plan.
The Software Manageme shall be based on

89 IN TION, MEASURING, AND TEST EQUIPMENT CALIBRATION

Hard cceptance testing requires the use of Class 1 test equipment as defined in Test and
Meas%;ement Equipment Calibration Practices and Procedures, QC-116. Calibrations shall be
rmed usin
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8.10 PRESERVATION, PACKAGING, HANDLING, STORAGE, AND SHIPPING
8.10.1 General

The Company shall maintain procedures for preserving, packaging, handling, storing, and
o

8.10.2 Preservation N\
Preservation procedures shall be designed to protect items that are subject to deteriorati

8.10.3 Handling
Any article subject to damage due to normal handling during fabrication or t
provided with
8.10.4 Storage
The Company shall provide protected and controlled storage for all bled articles. Special
attention shall be given to —'&
8.10.5 Packaging and Shipping

. o : N\ o
Packaging procedures shall be maintained for protection f:@amage or deterioration of the
eration

shall be

articles being shipped. These procedures shall take into

9.0 CONTAMINATION CONTROL RE%@EMENTS

9.1 PROTECTION v

. N . .
Gloves, protective covers, and other a riate measures shall be used as required.
The hardware shall be covered wh

&

9.2 FACILITIES Q
All fabrication of ele%mlc hardware shall be performed in class M7 air-conditioned areas.
In addition, assem§\a d testing at the system level and for critical components shall be
erformed in contrelled access class M7 areas.

M@ ORING
1ods of activity, Quality Assurance personnel shall
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10.0 ACRONYMS AND ABBREVIATIONS

CDR  Critical Design Review
CVCM Collected Volatile Condensable Mass
DCN Drawing Change Notice

DF Discrepancy Form Q} .
DESC Defense Electronic Supply Center . 6
DPA  Destructive Physical Analysis \
DRR  Drawing Release Review \é

EDR  Engineering Design Review N\

EEE  Electrical, Electronic, and Electromechanical &O

EMC Electromagnetic Compatibility

EMI  Electromagnetic Interference 6

EO Engineering Order @QJ

ESD  Electrostatic Discharge Q}
FRR  Fabrication Feasibility Review 6
GIDEP Government Industry Data Exchange Program ,&Q)
GSE  Ground Support Equipment C_)

GSI Government Source Inspection X

ICD Interface Control Document . §

DMR Discrepant Material Report \\

IRR  Integration Readiness Review \\

Mil-Spec Military Specification ?‘

MRB Material Review Board R

NCR  Nonconformance Report Form Q

NIST National Institute of Standards and Techpolegy
QA Quality Assurance

PRP  Performance Assurance Plan

PDR  Preliminary Design Review \Q’

PER  Pre-Environmental Review, \

Pl Purchase Instruction (or PQ}@E Investigator)
PM Project Manager

PPL  Preferred Parts Lis
PPP&M Preservation, PacKaging, Packing, and Marking

PSR  Pre-Ship Revi
PWB Printed Wi§Boards
QA Quality, Assurance
QC Qualit@ntrol
ted Manufacturers List
ified Product List
onsible Engineering Authority
RR@ Readmess Review
Total Mass Loss

Test Review Board
TRR Test Readiness Review
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PPP&M INSTRUCTIONS

Program Name: Contract #: Date:

P/N: Prepared By: Approval:

|_] Ten (10) work days prior to shipping, furnish the Customer with the anticipaj[%@'
ship date, bill of lading number and carrier identity. Provide information to the.\®
COTR and to the Customer Contracting Officer. N

Date of notification: Q\
| | Date Approved to ship: . D}
[ ] Reactivate desiccant at 250° for 18 hours 6

Place desiccant in and arou @Q?ftem. To determine the number of packets
required, measure the length idth of the bag and calculate the area.

Determine the quantity re using a desiccant calculator.

QC-131-1 (molyr)
NOTE: All work on this order is subject to inspection and test by the Customer at any time and place.
The Customer shall be notified 48 hours in advance of the time that articles or materials are ready for inspection or test.
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\

|| Apply label to container with the following information and cover coat %@$
clear packaging tape: $Q

|_] Apply additional label to container with folQ\Nf% information:

E—

QC-131-1 (molyr)
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S

Make sure the,%' ping address is the same as specified by the contract.

The Item 1 through 18 line may change dependent upon
what is@c ually shipped with the item.

-131-1 (mo/yr
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1.0 Scope

The Quality Group specifies instructions for the proper handling, preservation, storage,

packaging and shipping of supplies to protect quality and prevent damage, loss, deterioration,
degradation or substitution of products. The instructions must be detailed in the applicable <
inspection instruction, traveler, manufacturing procedure or as specified by the Quality Gro
Periodic inspection of products in storage is provided. In the event that preservation crit 6&
not specified in the contract, a commercial pack according to ASTM-D-3951 is utilizeQ\

written work instruction is not required. Q)

The following routines apply: $

2.0 Shipping and

Instructions are contai
damage to produc SQ

%&?ing
erein for the shipping carrier and the Customer for preventing

3.0 REQU@MENTS

3.1 Pr \(':t Warnings

3.1.3 3 roduct must not be dropped or transported with equipment that is not attenuated to
revent shock and vibration.
PRODUCT PERFORMANCE IS DEGRADED WHEN IT IS SUBJECTED TO
C) SHOCK AND VIBRATION THAT EXCEEDS THE PERFORMANCE
ENVELOPE -- THE PRODUCT MUST BE HANDLED AND TRANSPORTED BY
QUALIFIED PERSONNEL ONLY
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3.2 General

Every effort must be made to prevent product damage during handling and transportation.
Products must not be exposed to

3.3 Visual Examination
Each shipping container must be examined for

3.4 Transportation

3.5 Handling

Products and shipping contain
Products and the shipping co

»
}'@t'ruments must not be dropped or roughly handled.

%

3.6 Re-pa(@glng for Re-Shipment
The shipping.container is designed to provide maximum protection for the product durin
on. 1 recommended the [

@ nvironmental Sensors

thipping containers may be equipped with environmental sensors that record the actual
shipping impact to the packaging relative to shock, vibration and temperature. Sensor telemetry
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needs to be analized bi the Company — when a sensor is provided, ||| GG

3.8 Shipping Container Disposition
The shipping container and all internal components should be returned within

3.9 Preservation, Packaging, Packing, and Marking Instructions $

A copy of this procedure and a copy of the preservation, packagi
(PPP&M) instruction must
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1.0 Classroom Requirements

To achieve a passing grade for this program, students will need to perform approximately 40
hours of classroom participation and approximately 10 hours of non-classroom specification
review.

1.1  Workmanship Standards for Soldered Electrical Connections \GQ)
Each classroom PWB and terminal connection requires the following minimum fabricat@
attributes according to NASA-STD-8739.3: N\

e Terminals -- 1) Smooth, 2) Nonporous, 3) Undisturbed, 4) Satin to Bright Fin)i\@ Wet all
Elements, 6) Fillet between Connection Elements, 7) Visible Lead Contour.8)~Absence of
Defects

e PWB --1) Items 1 through 8 above, and, 9) Stress Relief in Leads or @gﬁctors and
10) Part Marking Visible 6®

1.2  Soldering Requirements QJ

1)  Each soldered electrical connection of a terminal confi tion must achieve 8 points as

specified above. A point is deducted for each workmanship ent that is not visible at an
inspection magnification between 4X and 10X, i.e., one ;ﬁ@jeducted for each defect.

Additional points may be applied at the discretion of e _Instructor, such as insulation clearance
and damage or other criteria from Chapters 1 througwb and 13 and Appendix A and B of
NASA-STD-8739.3. (J .

e Terminal Sample: v

5 terminals x 8 points = 40 points possible *\ ,

If 1 minimum workmanship element Wa%lqt visible for each terminal then 5 points would be
deducted from 40 possible points '\Q,

40-5=35 -- 35/40=87.5% score >

2) Each soldered electrical goxfAection of a PWB configuration must achieve 10 points as
specified above. A point is ted for each workmanship element that is not visible at an
inspection magnificatio een 4X and 10X, i.e., one point deducted for each defect.
Additional points may be-applied at the discretion of the Instructor, such as component
clearance from the ti(B and Kit Instructions or other criteria from Chapters 1 through 11 and
13 and Appendix% nd B of NASA-STD-8739.3.

e PWB Sarrgle:

54 indivi oldering terminations may exist on a Hobby Kit; the total number of possible
points jﬁio =540

If 2 migimam workmanship elements were not visible for each termination then 108 points
w@be deducted from 540 possible points

QE@})- 08=432 -- 432/540=80% score
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1.3  Visual Examination Requirements

Produce soldered electrical connections for examination by the Instructor. Score the
components for workmanship as specified above. Students inspect the work of at least one
other Student and compare their findings with the Instructor's findings for the same work.

The Student's inspection results must exactly match the Instructor's inspection results. A p0|
is deducted for each omitted finding and a point is deducted for each finding that exceedsg\
finding of the Instructor.

1.4  Written Tests
Use the quizzes and final examination contained herein to establish the knowledg@roficiency

of each student. Q)é

1.5 Certification Requirements \A

Soldering personnel must achieve a score of 80% for certification. Recg(ification Is performed
according to the requirements of NASA-STD-8739.3. ,&Q;

1.6 General \'6

Soldering Theory . \Q

parts. Solders are by definition metals or metal allo t melt below 425 degrees Centigrade /
797 degrees Fahrenheit. A number of metals and the| alloys fall into this category but only a
few are in common usage.

Soldering is a process by which molten solder is used Eo &Qlurgically join two or more metal
I

\v

Composition of Eutectic Tin/Lead Solder\/
In electronics, solder is used prlmarll 57 ‘means of creating a conductive path between parts.
The bulk of the solders used empl S?ttm) as either the primary metal or as an alloying agent.
Tin metallurgically wets a broad e of base metals such as copper and imparts good flow

properties on the molten sold »
Most solder are binary (tw ponents) or ternary (three components) alloys. The most
common primary metal in solder are Sn (Tin), Pb (Lead) and In (Indium). The most

common alloying me@s used to alter the properties of the primary metal are Ag (Silver), Sb
(Antimony) and %‘@ muth) along with Sn and Pb.

To many peog@ term solder has become synonymous with the tin-lead alloy; however, there
are many o loy combinations such as tin-zinc, cadmium-zinc, zinc-aluminum, etc.

The mos on solder family used in electronics, including this training program, is the Sn-

alloy W|th Sn 63/37 composition indicates 63% tin and 37% lead. This particular alloy
|§@ n as eutectic solder that means the “lowest melting point.” It is used in this training
Cges
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Tin lead ratio and melting point

Sn 63/37 and 60/40 solder are used by NASA for soldering. The 60/40 has the advantage of

lower cost; the 63/37 has the advantage of a eutectic melting point that reduces the probability

of disturbed solder connections.
o
\)

Tin-Lead Fusion
The three phases of the tin-lead alloy are solid, plastic and liquid. When heat is a @o a
solid solder alloy, the alloy starts to melt at the eutectic temperature that is 361 degrees\&:

For Sn 63/37 solder alloy (eutectic) this temperature is the temperature at whic elts and
becomes liquid. On removal of the heat source the 63/37 alloy become lid at this
temperature. For all intents and purposes there is no plastic phase. nb*

For tin-lead solder alloy other than 63/37, on the application of heat, the s lloy starts to
melt at the eutectic temperature of 361 degrees F. The melting process through the plastic
phase and on reaching the liquidus temperature of the solder alloy t oy becomes liquid.

On removal of the heat source the alloy starts to solidify at the liq , goes through the plastic
phase and at the solidus temperature becomes solid.

At the plastic phase the solder alloy is neither solid nor liqu e wider the plastic phase the
higher the probability of a disturbed solder connection:; thy e advantage of eutectic solder
(63/37) is the very narrow plastic phase. \\

v

Flux cored solder .

Flux cored solder comes in a variety of configuration. There is a specific ratio between flux and
solder and pulling on the solder wire chang Is ratio and may affect the wetting process since
sufficient flux may not be available to remyove the oxide.

Flux has four functions in soldering.. @

(a) acts as a metal cleaner for O)Sié%& oval; (b) acts as a solvent for some minor surface
contamination; (c) acts as a mo older surface tension reducer; (d) acts as a protective cover
to prevent re-oxidation

Metals oxidize when expﬁ to moisture, an example would be rust. This oxidation process
occurs at different rates depending on the metal type and temperature. For example, with the
application of heqt,§7 as a solder iron, this oxidation process is enhanced (note the rapid
oxidation of metals)during the summer months and in tropical climates). This oxide acts as a
barrier betwee solder and base metal and prevents wetting, a very important component of

soldering, X\,

To stren@l the fluxing properties of rosin, additives called activators are introduced.

Examgisof activators are halide base, organic acid, amines and amides. Certain activators may

be@wﬁ corrosive at elevated temperature or become conductive; hence, cleaning to remove

flUXresidue is a very important step in the soldering process. 8739.3 requires the use of flux
C.I&/pe RMA (rosin mildly activated) and if post solder cleaning is not practical then type R (non-
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activated) is used. Type RA (rosin activated) may be used with approval from the NASA
procuring installation.

Wetting Action

The definition of wetting is “Flow and adhesion of a liquid to a solid surface characterized by

smooth, even edges and a low dihedral angle. <
During the soldering operation using tin solder, a metallurgical reaction takes place betwe@@‘

and the base metal such as copper.

This is known as the intermetallic layer. This intermetallic layer serves as the “glue” @d the
solder joint between the solder and the base metal. It has different physical and mecfianical
properties than the metals that make them up, ie tin and lead. In normal solderigg\%s

intermetallic layer is generally in the order of 1 to 5 um. The general rule is intain a layer

as thin as possible. This intermetallic layer is brittle and oxidizes readily exposed to air.
<

Wetting Action /Oxide Film )

The presence of contamination such as oxide, grease, etc., preventsweétting and the formation of
the intermetallic layer to take place. Without this layer to serv @‘glue” between the solder and
base metal the solder joint is mechanically and electrically lable. Cleaning is paramount
before soldering to remove all contaminants for proper and after soldering to avoid
possible corrosive effects and shorting of circuits byvf% residues.

Factors to Consider .

A number of factors must be considered in the sgtdering process.

e First is the temperature, the recommend@e,temperature is 600°F + 10° F for Sn63/37 and
60/40. Once the idle temperature is sébthe tolerance is +10°F. (see 8739.3 paragraph 6.5).

e The next factors to consider ar on tip size and the mass of the connection. The tip size
must match the mass of the co tion being soldered to provide sufficient heat and to
control the dwell time.

e The iron capacity refers e ability of the iron to maintain sufficient heat to the connection
during the soldering tion. When the iron is placed on a connection heat is transferred
from the tip to the{Cennection and the iron temperature decreases. The iron must have the
capacity to su ditional heat to return to the idle temperature and maintain solder flow.

e Surfaces r:@ clean prior to the soldering operation. Contaminants such as oxide, skin

[ etting and the solder and base metal will not react with one another to form the
lic layer.”

earlier this layer serves as “glue” between the solder and the base metal.

al linkage can also be called “thermal bridge” or a more common expression is

O’Qo der bridge.” By adding a small amount of solder at the contact point between the iron tip
and the connection the area of heat transfer is enlarged shortening the dwell time.
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Slow Temperature Rise

The small iron tip will require a longer dwell time in order to heat the large mass. This long

dwell time may damage the PWB and/or the component.

Fast Temperature Rise

With a large iron tip heat transfer will occur rapidly and may damage the PWB and/or part. @;*
The rapid heating and rapid expansion of the PWB/part may result in measling, board \6

delamination or part damage. 6
N\

Correct Match Q)

Adjusting the iron tip size with the mass of the work results in a dwell time th d's% not

compromise the integrity of the PWB and/or part - no thermal bridge may re%n possible

damage to the PWB and or parts. @

Small Linkage Area 6®

Besides tip size, another approach to lower dwell time is to add sméltamount of solder to

produce a solder bridge. \Q\’CJ

Large Linkage Area \Q

By adding solder at the tip/lead junction the area of he%tr nsfer is enlarged reducing the dwell
time. Three to five second dwell time is a good benc%ark to follow.

+
\K\QJ
(’)\’O'
%,
o
4
3(\
©
N\
)
O
O
@,
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o HAND SOLDERING STEPS

1. PREPARE CONNECTION

2. POSITION CONNECTION \6
3. CLEAN CONNECTION O

4. CUT AND CLEAN SOLDER 6@’&
5. CLEAN IRON

6. POSITION IRON

7. APPLY SOLDER v
&

8. TIN IRON rg}\

9. CLEAN g@NNECTmN

10. EXA@I}NE CONNECTION

o°®
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 1

Question # Question True False
1 Operator-adjustable wire strippers can be used for Teflon
insulated wire.
2 Temperature regulated thermal wire strippers shall not damage . 6@’
the wire or un-stripped insulation. $\
3 The minimum lead wrap for 22 AWG wire on a hook terminal is é
1/2 turn (180 degrees). \\
4 The maximum lead wrap for 22 AWG wire on a turret terminal is $0
3/4 turn (270 degrees). 6
5 The insulation clearance for a hook terminal is one (1) wire Q
diameter (with insulation) maximum, Q
6 Eutectic solder has no plastic state. <
7 SN 60/40 is eutectic solder. )
8 The solder pot temperature used in class is 315.5° + 1974° C
(600° + 35° F). )
9 The soldering iron tip temperature used in cl 260° £13.9°C

(500° £ 25° F), controllable within £5.5° C °F).
10 The melting point of SN 63/37 solder %%29 C (361° F).
a

11 One purpose of flux is to remove surfageé oxidation from the
connection to be soldered. .

12 It is preferred to remove excess\c&d{ar from the iron tip by using a
shop wipe.

13 To create a thermal bridge¢fresh solder should be added at the
junction between the_i ip and the connection.

14 The next step after ring is to clean the connection.

15 Residues and co nation shall be removed during interim

cleaning Wit@ hour after soldering.

N

<
o°®
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 1 ANSWERS

Your Procedure #

Question # | Question True | False
1 Operator-adjustable wire strippers can be used for Teflon insulated X
wire. Para 6.62a, page 6-4 fixed dies, or adjustable to calibrated stops .
2 Temperature regulated thermal wire strippers shall not damage the | X . 6‘0'
wire or un-stripped insulation. Para 6.6-2b, page 6-4 I
3 The minimum lead wrap for 22 AWG wire on a hook terminal is | X 8 X
1/2 turn (180 degrees). Para 9.4, page 9.7 ,\\\
4 The maximum lead wrap for 22 AWG wire on a turret terminal is X&d
3/4 turn (270 degrees). Para 9.2, page 9.2 A\
5 The insulation clearance for a hook terminal is one (1) wire @V X
diameter (with insulation) maximum. Para 9.1-1 & 2, page@
6 Eutectic solder has no plastic state.  From lecture O X
7 SN 60/40 is eutectic solder.  From lecture Kot X
8 The solder pot temperature used in class is 315.5° +-19:4° C (600° X
+35°F).  From lecture, instructor demonstrati
9 The soldering iron tip temperature used in cla 260° +13.9°C X
(500° * 25° F), controllable within 15.5°§f;?1 F).
From lecture, instructor demonstratio A\
10 The melting point of SN 63/37 solder is%182.8° C (361° F). X
From lecture ) ’
11 One purpose of flux is to remaye'sdrface oxidation from the X
connection to be soldered. EronYlecture, instructor demonstration
12 It is preferred to remove ss solder from the iron tip by usinga | X
shop wipe. From le , Instructor demonstration, student
workbook O
13 To create a ther bridge, fresh solder should be added at the X
junction bet %‘:iron tip and the connection.
From Iecju% tructor demonstration, student workbook.
14 The nextstep after soldering is to clean the connection. X
Fro ure, instructor demonstration, student workbook and 10
sgldering steps
15 Residues and contamination shall be removed during interim X
] ,Q&eaning within 1/2 hour after soldering. Para 10.4-1, page 10-2
4’&\
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 2

Question # | Question True | False
1 The minimum wrap for a 22 AWG wire on a turret terminal is 3/4
turn or 270 degrees. .
2 The insulation clearance to all terminals is measured from where . 6‘0'
the conductor first contacts the terminal. N
3 For all fluxing applications where adequate subsequent cleaning is 6 X
not practical, only type RMA flux shall be used. ,\\\
4 Immersion of conductors in a solder pot during tinning shall exceed $\)
7 seconds. A
5 The main reason for gold plating is for oxidation protection. ‘Q,V'
6 Gold plating on surfaces that become part of the soldered .@
connection shall be removed by two or more successive @ng
operations. Ned
7 The maximum insulation clearance for a solder cu;aj‘?ess than two
lead diameters with insulation.
8 There is no limit to the number of conductors % solder cup
provided they are bottomed and in conta e full height of
the inner wall of the cup.
9 The reason for wiping a soldering iron tﬁa on a damp sponge is to
remove light oxidation. :
10 Visual inspection shall be aided agnification between 4X and
10X, with higher magnification*fo resolve anomalies or defects.
11 The contour of the wire i onnection must be visible after
soldering. XD
12 The tinned surface’o\f@Bnductors shall exhibit at least 95%
coverage. A
13 A disturbed safdér connection has a smooth, nonporous appearance.
14 An overhedtéd Solder connection usually appears grainy.
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 2 ANSWERS

Question # | Question True | False
1 The minimum wrap for a 22 AWG wire on a turret terminal is 3/4 X
turn or 270 degrees. .
2 The insulation clearance to all terminals is measured from where X . 6‘0'
the conductor first contacts the terminal. N
3 For all fluxing applications where adequate subsequent cleaning is 8 X
not practical, only type RMA flux shall be used. ,\\\
4 Immersion of conductors in a solder pot during tinning shall exceed $\) X
7 seconds. A
5 The main reason for gold plating is for oxidation protection. ‘Q,V' X
6 Gold plating on surfaces that become part of the soldered .@ X
connection shall be removed by two or more successive ti g
operations. Ned
7 The maximum insulation clearance for a solder cu;%s‘tess than two X
lead diameters with insulation.
8 There is no limit to the number of conductors % solder cup X
provided they are bottomed and in conta e full height of
the inner wall of the cup.
9 The reason for wiping a soldering iron tﬁa on a damp sponge is to X
remove light oxidation. :
10 Visual inspection shall be aided agnification between 4X and X
10X, with higher magnification*fo resolve anomalies or defects.
11 The contour of the wire i onnection must be visible after X
soldering. XD
12 The tinned surface’o\f@Bnductors shall exhibit at least 95% X
coverage. A
13 A disturbed saftler connection has a smooth, nonporous appearance. X
14 An overhedtéd Solder connection usually appears grainy. X
©
&
&
Q
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 3

Question # | Question True | False
1 Straight-through leads on a PWB may be bent up to 30 degrees
from the vertical. .
2 Part leads terminated straight through a PWB shall extend from . 6‘0'
0.51 mm to 2.29 mm (0.020 inch to 0.090 inch). )
3 The minimum distance from a part body or end seal to a bend in the 8 X
lead is 1.57 mm (0.06inch). ,\\\
4 The bend radius on a part lead shall be a minimum of one lead $\)

diameter.

|
PN
5 Fully clinched leads are those bent between 75 and 90 degrees f@ﬂ'
a vertical line perpendicular to the PWB surface. )

<
6 The clinched portion of part leads shall be at least 1/2 theé@g‘est
dimension of the pad or 0.78 mm (0.031 inch), which{@ S
greater.

Con
Non-bendable part leads shall be clinched. 7

\l

o

Heat sinks shall be used when soldering heat sensitive parts.

wire if the PWB coupon has not been ted by construction

9 Functional PTH's on double-sided PWB';reﬁDﬁé the use of filler
analysis.

10 When installing parts, only the Qar('wfue needs to be visible.

11 The last step of the soldering prodetlure is to inspect the connection.

12 Slight dewetting of the soI%a?tfund the periphery of the pad on

the part side of the PWB s owed.
13 Excessive heat on a P\WB May cause measling.
14 Wrist straps only neédto be checked once a week.

N

<
o°®
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NASA SOLDERING PROGRAM - NASA-STD-8739.3 QUIZ 3 ANSWERS

Question # | Question True | False
1 Straight-through leads on a PWB may be bent up to 30 degrees X
from the vertical. Para 8.5-3, page 8-11 _
2 Part leads terminated straight through a PWB shall extend from X . 6‘0'
0.51 mm to 2.29 mm (0.020 inch to 0.090 inch). S\
Para 8.5-3, page 8-11. . §
3 The minimum distance from a part body or end seal to a bend in the \\ X
lead is 1.57 mm (0.06inch). Para 8.1-6, page 8-2 k\O
4 The bend radius on a part lead shall be a minimum of one lead X
diameter.  Para 8.1-6, page 8-2 Q)
5 Fully clinched leads are those bent between 75 and 90 degre\s\’ﬂr‘ém X
a vertical line perpendicular to the PWB surface. 6Q}
Para 8.5-2, page 8-11 .C,
6 The clinched portion of part leads shall be at least 1/2 the largest X
dimension of the pad or 0.78 mm (0.031 inch),@ever IS
greater. Para 8.5-2, page 8-11 < CR
7 Non-bendable part leads shall be clinched, Rara’s-5-2, page 8-11 X
8 Heat sinks shall be used when solderin@t sensitive parts. X
Para 10.1-2, page 10.1 _
9 Functional PTH's on double-sided PWB's require the use of filler X
wire if the PWB coupon has tbeen evaluated by construction
analysis.  Para 11.2-4a, pagée”11-2
10 When installing parts, Qn@mé‘ part value needs to be visible. X
Para 8.1-3, page 8-1 <X\
11 The last step of the ring procedure is to inspect the connection. X
From lecture, student workbook
12 Slight dewettiggof the solder around the periphery of the pad on X
the part sjd e PWB is allowed.
Para 1152¢3c, page 11-2; Para 13.6-1(2), page 13-4
13 Exceséil‘e'heat on a PWB may cause measling.  From lecture X
14 \p@/j\stftraps only need to be checked once a week. From lecture X

j&h
QOQ&
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NASA-STD-8739.3 — FINAL WRITTEN EXAMINATION
Print your name on the answer sheet.

CONTENTS OF TEST:

1. True - False 25 questions \GQ‘
2. Multiple Choice 25 questions \6$
INSTRUCTIONS TO TRAINEES: $0&

1. Each question counts 2 points. 6

2. You are permitted to consult only the NASA-STD-8739.3 document @ng the test.
3. After you have completed the examination, return it to the inst&or.

4. Your instructor will grade and return the test to you for rg\\’aj/v and discussion.
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TRUE/FALSE

The following statements are either true or false. On the answer sheet, mark an "X" in the
TRUE column if the statement is true or an "X" in the FALSE column if the statement is false. Q}’
1. Pits are acceptable in a solder connection, provided the bottom is visible from all a@b

of vision. &\6
2.  When soldering, atemperature controlled iron shall be used. &O

3. Contamination shall be removed from solder joints and surrounding ar@

4. The contour of the wire in a connection, other than high voltage, r@gt be visible after

soldering. ‘&@6

5. Gold plating on surfaces which become a part of the fi@ connection must be
removed before soldering because the mixture of g{@ud solder can severely embrittle

solder connections. ?\\

6. Excessive heat applied to the pad of a PV\I€j~|%1y cause measling of the PWB.

7. Thermal shunts (heat sinks) shall be u\wﬁ to absorb heat from part leads as necessary to
protect parts, insulating materi&'@a / or previously completed connections from

damage during soldering %@ions.

8. The lay of wire strand&ll be restored as nearly as possible to the original lay if

disturbed. Q%

9. Ifatany time’@ing any phase of the part mounting and / or the soldering operation, a
conditi r@ould arise that the operator feels may damage or in any way affect the
rel'@y of the hardware, the work should be halted until that condition is reviewed and

@}olved.
C}Q Eutectic solder has a plastic state.

11. Solder resembling tinning is allowed along the outside surface of a solder cup.
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12. The preferred way to remove the oxidation from a soldering iron tip is by using a sponge.
13. Stranded wire should be formed around the terminal before tinning.
14. The melting point of SN 63/37 solder is 210°C (410°F). Q}’
15. Wrist straps only need to be checked once a week. @6
16. The solder surface on a good solder connection will appear grainy. &\é
17. Operator adjustable mechanical strippers may be used in place of thermal s&&ers.
18. Solder splash or solder balls on the printed wiring assembly (PWA) ar%chptable.
19. The next step after soldering is to clean the connection. Q}

20. Stress relief provides freedom of movement of part leads or K uctor between points of

constraint. \c-?

21. The ultrasonic cleaner shall not be used as a methoé@cleaning electronic parts or
assemblies. ?\

22. Lighting shall be a minimum of 100-foot c@lés on the surface being soldered or
inspected. \>/

23. Leads or wires exhibiting smog&@?p:ession marks (resulting from bending tool ) that
do not expose base metal cceptable.

24. Non-bendable part le hall not be clinched.

25. Visual inspectio@%ﬂ be aided by magnification between 4x and 10x with higher

magnificatiofﬁ?resolve suspected defects.

;\'@Dh
\
o°®
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MULTIPLE CHOICE

The following items are incomplete statements or questions followed by several possible
answers. Mark the corresponding letter of the most correct choice on the answer sheet.

26. After soldering, residues shall be removed within a maximum of: $\6

A. 5 minutes \
>
B. 10 minutes $

- O
C. 15 minutes Q}
N

D. 30 minutes Q}

27. The preferred way to determine the quality of soldered connec{%s is by:

A. Pull Test \c-)

B. Probing .&\50
AN

C. Visual Inspection ?\
D. Chemical dye test Q :

28. Part leads terminated straight through MWB shall extend:

\
A. 3.17-6.35mm (1/8 - 1/4 inch)\Q,
N

B. 0.50 - 2.29 mm (0.020 - o,@yinch)
C. Soldering iron tip v@ maximum - soldering iron tip length minimum
D. None of the Q@

29. When installin@&al leaded parts on a PWB, the part body shall be:
A. Par I@o the surface of the board
B’:&@%ntact with the surface of the board

QS Insulated from the board if it is conductive

Q D. All of the above
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30. Tinned surface of conductors shall exhibit at least % coverage:
A. 85%
B. 90%

C. 95% ’\6@
D. 100% \6

o
31. An approved solvent for cleaning is: $
A. Methyl alcohol é
i
B. Ethyl alcohol Q}
C. Isopropyl alcohol .&ng
D. All of the above \,@

32. The maximum insulation clearance for a wire attach@& terminal is:

A\

A. Soldering iron tip width ?\
B. 2.29 mm (0.090 inch) \SJ
C. 1/16inch v

D. Less than two wire dlameter\@?udmg insulation
33. Examples of wave solder paf@ters that shall be defined in the supplier's process
documentation are:
A. Preheat tem %e Temperature of the solder
B. Conveyor’@ed and angle; Height of the solder wave
C. Flux\'d@ity; Flux height
D&@ the above
34®n forming a part lead, the minimum distance from the part body, end seal or weld bead
C)o to the beginning of the bend shall be:

A. 2.29 mm (0.090 inch)
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B. 1/16 inch
C. One times the diameter of the lead

D. Two times the diameter of the lead

35. A Static Meter is used: \GQ}
A. To sense and measure electrostatic charge &\6
B. To sense and measure the static on a radio &O
C. To inject an electrostatic charge into electronic equipment Q)é
D. All of the above Q}A

36. The minimum wire wrap for a 22 AWG wire on a turret terminal{@

A. 150 degrees \,c-)

X
B. 180 degrees \Q

C. 360 degrees ?\
D. 270 degrees Q :
37. The maximum wire wrap for a 22 AWG M on a hook terminal is:
\
A. 190 degrees .
’ K
B. 180 degrees \(O‘

38. The temperatu?g% the solder iron tip used in training class is:

C. 360 degrees

A. 371°+@c 700 + 35°F
& ( —_ )
B{@ +14°C (500 + 25°F)

QS 315°+ 14-C (600° + 25°F)

(U~ D. 31557 19.4°C (600° + 35°F)
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39. Which of the following is acceptable on soldered connections:
A. Solder spikes
B. Contamination @’
C. Wetting \6
D. Convex fillet 6

40. Which of the following is preferred to have visible after installation of a part?$0

A. Polarity 6
' N
B. Traceability code Q}

C. Part value &@6
D. All of the above, if possible \0\,6

41. The temperature of the solder pot and the soldering i{b@hall be maintain within:

A. +55°C (+ 10° F) ?\\

B. +14°C (+ 25°F) \SJ
C. +19°C (+ 35°F) \/
D. +3°C (+ 5°F) \}Q,

42. Which of the following is thé@St important in electrostatic discharge control?
A. Use of nonconducti aterlals in the work area
B. Grounding o@% erator via a wrist strap
C. Wearing c@nthetlc materials by the operator
D. The,@'@ay of ESD posters and warning signs

43. Swa@rminals shall be swaged such that:

® For elliptical swages or swage type terminals secured to the PWB by a V funnel
Q swage, they can be rotated under finger force

B. They are free of circumferential splits or cracks
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C. A maximum of three (3) radial splits or cracks separated by at least 90 degrees are
allowed
D. All of the above @’
44. The main reason for tinning a stranded wire is to: @6
S
N\
O

B. Prevent solder from wicking under the insulation $

A. Ensure dewetting during the soldering operation

C. Promote wicking to assure a non-flexible wire Qe)é
D. Improve solderability and hold the strands together Q}

)

45. High voltage connections shall: ,&QJ
A. Have a smooth fillet \0\,6
B. Be free of discontinuity or severe change in con@
C. Be defined in the engineering documentatio?\
D. All of the above CJ’

46. The maximum number of conductors pém}ged in a solder cup is:
A. Maximum of 4 & ’

N
B. Maximum of 3 \(b'
C. As many can fit pr&d conductors bottom in the cup and in contact with the full

height of the@?wall of the cup

D. Only one'sQ

47. The qua{Q@andards for a reworked connection:
A{@include arework factor.

@X Shall be relaxed.

o -
C. Are not important.

D. Shall be the same as for an original connection.
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48. Functional PTH's on double sided PWB's require the use of:
A. Epoxy for support .

B. Filler wire for support if the PWB coupon has not been evaluated by construction Q}’
analysis. $\6
C. Solder plugs. &\6

D. None of the above $

49. In order to improve conduction of heat from the soldering iron tip to the@uection:
A. Use a heat sink Q}
B. Use a smaller iron tip ,&Q)6

C. Use an oxidized tip \Q

D. Use athermal bridge .&\Q
50. Retraining of operators or inspectors is requireo?%er the following circumstances:

A. Proficiency or workmanship is in ques@a’

B. Two years after last certification \/

\
C. Work period interruptions ex@?G months
N\

D. Any of the above (}(&

N

Q
o°®
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FINAL EXAM ANSWER SHEET

Date: / / Name:
TRUE / FALSE MULTIPLE CHOICE QO
Question True False Question A B C \6
1 26
&\6
2 27 Q)
3 28 é$
4 29
AQ’
5 30 \
<
6 31 %)
&QJ
7 32 S
8 33 \Q\'
9 34 .&\Q
10 35 ?\\
11 36 CJ
12 37 v
13 38V
\
14 . Q)oSb
N
15 X 40
N\
16 @Q 41
17 @Q 42
18 Q 43
19 '50 44
20 @ 45
21 \6\. 46
2200 47
@ 48
QO 4 49
25 50
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TRUE / FALSE MULTIPLE CHOICE

Question True False Question A B C D
1 X 26 X 6@‘
2 X 27 X \
3 X 28 X &\6
4 X 29 O X
5 X 30 é$ X
6 X 31 AQ’ X
7 X 32 Q’)\ X
8 X 33 &@6 X
9 X 34 \6 X
10 X 35 X X0
11 X 36 \\q X
12 X 37 ?\\ X
13 X 38 O X
14 X 39 \ X
15 X 4o>’ X
16 X \\}Q, 1 X
17 X . \’O' 42 X
18 é(’ 43 X
19 %Q< 44 X
20 X << 45 X
21 O 46 X
22 @3 47 X
23 \é\ X 48 X
24\9 X 49 X

X 50 X
Co—
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1.0 General

1.1 Scope

This procedure defines the terms and the policy concerning the validation and certification of tooling
and molds. GQ}‘
2.0  Applicable Documents \
Your Document(s) \6
Note: Delete and renumber the following paragraphs if paragraph 2.0 is not applicable. 0\

3.0 Requirements 6

3.1  Tooling/Mold Dimensions AQ

Use dimensional conformance inspections of the tool or hard mold when rou &inspection of a
product feature is not technically or economically feasible. The characteri on the product drawing
are equal to the tooling/mold dimensions unless the raw material of the dettverable product is known to
shrink or distort over time. \'@

3.2 Tool Control and Mold Control for Hard and Soft Molds - \Q

Use dimensional conformance inspections of critical prod t’&}hensions when tool or hard mold
controls and materials, processes and equipment are cor@ used to produce a product of satisfactory
quality.

3.3  Certified Tool or Mold . @
A tool or mold is considered certifie

4.0 Certification and %@zaﬂon

4.1 Validation/Revalidation
Tool and mold validation shall be performed prior to

4.2 *roduct Acceptance
tance of deliverable products may be based upon
]
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1.0 Scope

Procedures in this standard may be used to validate conformance to requirements of the
following:

a. End items

b. Components or basic materials . GQ/
C. Operations or services $\
d. Materials in process (cleaning, sterilization, preservation, etc) é

e. Supplies in storage \\

f. Maintenance operations $O

g. Data or records é

h. Administrative procedures

Note: use of the word "product” throughout this standard also refers to pr@ée%es, services and
other deliverables. 6®

1.1 Product Requirements QQ’

The Company is required to produce and submit product that n\'@s all contract and
specification requirements. Each step of the manufacturing ess must be controlled to
maximize the probability that the finished product meetsQ ality and design specifications.
The application of procedures from this standard do @t relieve the Company of its
responsibility for meeting all contract requirements. Company’s quality system must be
established and operated to consistently producgpreducts that meet all requirements. Absence
of any inspection or process control requirem@ the contract does not relieve the Company
of its responsibility for assuring that all protiyets submitted for acceptance conform to all
requirements of the contract. &

1.2 Limitations \\'\

The procedures of this standﬁ&%ot intended for use with destructive tests or when product
screening is not feasible or ble and/or when end-product testing does not reveal all
variations that may ocm@e product that may impact on safety and effectiveness. In such
cases, validation pro%éu s will be defined in the product specification. There are too many
products, devices, sses and manufacturing facilities to list all validation functions. Several
broad concepts hé&eneral applicability that manufacturers can use successfully as a guide in
validating a p@lct. Although the particular requirements of validation will vary according to
such fact the nature of the product and the complexity of the process, the broad concepts
stated i@andard have general applicability and provide an acceptable framework for
buildifiga omprehensive approach to the validation process.

o
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2.0 Recommended Reading

ANSI/NCSL Z540-1 - General Requirements for Calibration Laboratories and Measuring and
Test Equipment

ANSI Z1.1/ASQC B1 - Guide for Quality Control Charts.

ANSI Z1.2/ASQC B2 - Control Chart Methods of Analyzing Data. 6@’
ANSI Z1.3/ASQC B3 - Control Chart Method of Controlling Quality During Production.

ASME Y14.5M - Dimensioning and Tolerancing é

ISO 10012 - Quality Assurance Requirements for Measuring Equipment

2.1 Order of precedence $

Nothing in this document supersedes applicable laws and regulations unless @Qcific
exemption has been obtained. \Q

3.0 Definitions @Q’

-Acceptance ‘&Q’

The act of an authorized representative of the Customer by Wh he Customer, for itself or as
agent of another, assumes ownership of supplies tendered o roves specific services rendered
as partial or complete performance of the contract. .&\

-Alpha risk (a) N\

This is also known as the producer’s risk. When refe?fng to lot acceptance sampling, it is the
probability that an acceptable lot will be rejected” When applied to control charts, the alpha risk
Is the probability that an out-of-control signahwilt'be observed when the process is actually in

control. v/

-ANOVA (Analysis of Variance) \

A technique that subdivides the tot lation of a set of data into meaningful component parts
associated with specific sources 0 lation for the purpose of testing some hypothesis on the
parameters of the model or esti g variance components. The technique, in conjunction with

the F ratio, is used to provi st of significance for the effects of these sources of variation
and/or to obtain estimat he variances attributable to these sources. The basic assumptions

are that the effects d | the sources of variation are additive and that the experimental
errors are independ and normally distributed with zero mean and have equal variances
throughout all sutﬁ isions of data.

-Benchmarki

A contin systematic process for evaluating the products, services and work processes of
organlz s that are recognized as representing best practices for the purpose of organizational

imp
B@sk (b)
s also known as the consumer’s risk. When referring to lot acceptance sampling, it is the
c-pfrobablllty that a lot of rejectable quality will be accepted. When applied to control charts, the
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beta risk is the probability that an out-of—control condition will not be observed when it actually
exists.

-Bonus Tolerance (also known as “Increase in Positional Tolerance™)

Where the actual size of a feature is at maximum material condition (MMC), the geometric
tolerance is zero. Where the actual size of the feature has departed from MMC, an increase in\ @, *
the geometric tolerance is allowed (bonus tolerance) equal to the amount of such departure.‘\é
The total permissible variation is maximum at least material condition (LMC). Bonus
tolerancing is applied on an MMC, LMC or ‘regardless of feature size” (RFS) basis. ngonus
tolerance, datum and symbols are contained within feature control frames. This t;l@ eisin
addition to the feature tolerance and permits the feature location and form to v m true
(theoretically exact) position. Basically, while maintaining the specified sizeé«s of the
feature, the center, axis or feature surface may not exceed the boundary estaltished by the

bonus tolerance. This may produce a distribution that is not centered on inal and/or skewed.
A detailed explanation is available in ASME Y14.5M, Dimensionin Tolerancing.
-Cause and Effect Diagram Q

A method that graphically illustrates the factors (Causes) that i@cts on a quality characteristic
or contributes to some problem (the Effect). The causes arﬁbgorized under general headings
that relate to the effect. Commonly used headings are; “ als, Methods, People, Machines,
Measurement and Environment”. This technique is us'%t aid in determining and ranking the
severity or impact of the causes on the effect.

-Central tendency .

Central tendency is the tendency of a set of m@ga;ement data to cluster or to center about
certain numerical values. v/

-Check Sheets \

A check sheet is a data collection s@ere categories or ranges of possible measurements
are printed on the sheets. The dat ector records tally or tick marks across from the
appropriate category or measur, t. It allows the user to systematically record and compile
data from historical sources servations as they happen so that patterns and trends can be
clearly detected and sho Q

-Chi-square test (goo e@of fit test)

This is a statistical that provides confidence levels and intervals to describe whether or not
the data truly %@ mates a particular distribution such as the normal distribution.

-Common Ca
Factors thateontribute to variation and are inherent to the process. When a process is in
statistic%ﬂrol, the only variation existing comes from common causes. Common cause
variation can only be reduced by management action on system components, e.g., improving
eq@? ent capability, better training, etc. (Also called chance cause).
Cbhtinuous process improvement

his is a goal of quality driven organizations to continually improve and optimize their
processes.
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-Contract quality requirements

The technical requirements relating to the quality of the product - contract clauses prescribing
inspection - other quality controls incumbent on the Company to assure that the product

conforms to contractual requirements.

-Critical characteristic <
A characteristic that experience and judgment indicate must be met to avoid hazardous or \6
unsafe conditions for individuals using, maintaining or depending upon the product; or t8$
experience and judgment indicate must be met to assure performance of the end produé\

-Critical nonconforming unit Q)
A unit of product that fails to conform to specified requirements for one or mo&bﬁical
characteristics. %

-Customer quality assurance

The various functions performed by the Customer to determine Whether@jSompany has
fulfilled the contract obligations pertaining to quality and quantity. ~&

-Cycle variation <

This is the variation from piece to piece with no time element i@lved. The pieces could have

been made in any time order. A
O

L 4

-Histogram

A Histogram is plot of frequency distribution in the fo@%f a bar chart whose bases are equal to
the cell interval and whose areas are proportional to%frequencies. It is used to summarize
data from a process that has been collected ove@)eriod of time and graphically presents its
frequency distribution. N

-Inspection N/

Examining and testing supplies or serviqg«including raw materials, components and
intermediate assemblies to determir&@ether they conform to requirements.

- Installation qualification AN
Establishing confidence that pr@@ equipment and ancillary systems are capable of
consistently operating within@stablished limits and tolerances.
-Key characteristic
The feature of a matesi @art or process whose variation has a significant influence on product
fit, performance, seéé life or manufacturability.
-Major characteris
A characteris@ther than critical, that must be met to avoid failure or reduced usability of a
product. characteristics will require more verification effort than minor characteristics.
VL-VII %ﬁ% the highest level of effort and the effort decreases as the VL decreases to the
lowe VL-I.

- nonconforming unit

At of product that fails to conform to specified requirements for one or more major
Ce’naracteristics but conforms to all critical characteristics.
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-Minor characteristic
A characteristic, other than critical or major, whose departure from its specification requirement
is not likely to reduce the usability of a product or whose departure from established standards
has little bearing on the effective use or operation of the unit.

-Minor nonconforming unit <
A unit of product that fails to conform to specified requirements of one or more minor \6
characteristics but conforms to all critical and major characteristics. é
-Nonconformance \

A departure from a specified requirement for any characteristic. Q)
-Nonconforming unit $

A unit of product that has one or more nonconformances. é

-Normal probability paper <

Paper that is scaled to show graphically how close a variables data distr@{ion approximates a
normal distribution is called normal probability paper.

-Normality <

This is the tendency of variables data to pattern itself in a bell ed curve. Many processes
innately behave in this manner. Some processes do not pr gﬁ?output whose measurements
can be characterized by the normal distribution; therefor re performing operations that
depend on assumptions of normality, it is wise to test assumptlons

-Pareto Analysis

A Pareto Analysis is used to graphically focus rts on the problems that offer the greatest
potential for improvement by showing their r\ﬁgée frequency, cost or other metric in a
descending bar graph. It is based on the prowegn Pareto principle: approximately 20% of the
sources cause approximately 80% of an;ﬁmblem

-Poka-Yoke

Poka-Yoke is Japanese for “mist
special causes that result in def
determine whether it is acce
either prevents a mistak

oofing”. These devices are used either to prevent the
r to inexpensively inspect each item that is produced to
e or defective. A Poka-Yoke device is any mechanism that
being made or makes the mistake obvious.

-Positional variation
This is the within é( variation. (e.g., measuring the paint thickness on the fender of a truck.)
-Process perform qualification

Establlshmg C |dence that the process is effective and reproducible.

-Product rmance qualification
Establls%gfonfidence through appropriate testing that the finished product produced by a
speci i&ﬁ ocess meets all release requirements for functionality and safety.
tion interval
Aperiod of production under continuous sampling assumed to consist of essentially
CHomogeneous quality. It is normally a single shift. It can be a day if it is reasonably certain that
shift changes do not affect quality of product but shall not be longer than a day.
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-Prospective validation

Validation conducted prior to the distribution of either a new product, or product made under a
revised manufacturing process, where the revisions may affect the product's characteristics.
-Quality

The composite of material attributes including performance features and characteristics of a 6@‘
product to satisfy a given need.

Quality assurance
A planned and systematic pattern of all actions necessary to provide adequate confide ‘oghat
adequate technical requirements are established; products conform to established t caI
requirements and satisfactory performance is achieved.

-Quality audit é
A systematic examination of the acts and decisions with respect to quality djdrder to
independently verify or evaluate the operational requirements of the qu@y program or the
specification or contract requirements of the product.

-Quality program <
A program which is developed, planned and managed to cost effestively carry out all efforts to
affect the quality of materials from concept through valldat@ﬁll-scale development,
production, deployment and disposal. ,&\

-Quiality system N\
This is a documented procedure, written by the suppﬁk’r explaining just how the organization
will control quality in its processes and/or prod@on of product.

-Rational subgroup
These are subgroups that are rationally or ldgjeally selected to only include common cause
variability. 6"

-Retrospective validation
Validation of a process for a prod}@&ready in distribution based upon accumulated
production, testing and control

-Run/Trend Charts
A run (or trend) chart is graph of the data, with time units represented on the x-axis and
the data values on thexy-axis. This type of chart is used to show visual signals in the ‘behavior’
of the process data & time; it is not a control chart per se and typically does not include any
form of limits.

-Scatter Diagr@n)
A scatter di&gram is an X-Y plot of paired data from two variables. It is used to examine the
strength%?g relationship between a variable plotted on the horizontal axis and a second
varla\gf tted on the vertical axis. A scatter diagram provides visual information that should

In conjunction with investigations such as correlation analyses.
enmg inspection
CAn Inspection process whereby every unit is checked and all nonconforming units are removed;

also referred to as 100 percent inspection.

Your Company Name REV | CAGE | DOCH#: 8 of 59
Your #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

-Shapes of distributions

These are the patterns formed by data when placed on a histogram.

-Shapiro-Wilk Test

The Shapiro-Wilk Test is a quantitative test for normality. It is designed for sample sizes less
than or equal to 2000 and it computes the Shapiro-Wilk statistic (W). The statistic measures t
strength of linear relationship between the set of data and the expected Normal distribution. s\

-Short run SPC 6
Short run SPC is a method for using control charts when a small number of items are
manufactured; too few to use traditional control charts. O
-Skewness $

This is an indication of asymmetry of the data distribution. If skewed, a dlstr@e n is skewed
to the right or left. If skewed to the right, the distribution has a long “tail” Q right and if
skewed to the left, the distribution has a long “tail” to the left.

-Special Cause 6
A factor that contributes to variation and that is feasible to detect aﬂgfdentlfy Examples are
operator error or a faulty set-up. \6

-Stratified Sampling

The process of selecting units deliberately from various lg ns within a lot or batch or from
various phases or periods of a process to obtain a sa QAn attempt is made with stratified
sampling to select known homogeneous areas Withi&‘tot that is not homogeneous - random
samples are then taken from these various locatj usually proportional in number to the size
of the strata. If the strata are known, stratifiexr‘zgx)’m sampling will reduce the sampling
variability. v/

-Taguchi loss function N

A formula that assigns a monetary @;?o the loss to society incurred due to a quality
characteristic deviating from its.oﬁm (target) value.

-Temporal variation N\
This is the measured piece to@iece variation of a characteristic over time.
-Traceability

The ability to trace the history, application or location of an item or activity, or similar items or
activities by meansgécorded identification.

-Transformations

A mathematirocess that changes data into a desired distribution (e.g., a normal

distributi

-Typel %

The in€orFect decision that a process is unacceptable when, in fact, perfect information would
re hat it is located within the zone of acceptable processes. (Ex. The decision to reject a lot
(ﬁ)\%terial that does not contain enough nonconformities to be classified as unacceptable).
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-Type Il Error

The incorrect decision that a process is acceptable when, in fact, perfect information would
reveal that it is located within the zone of rejectable processes. (Ex. The decision to accept a lot
of material that contains enough nonconformities to be classified as unacceptable).

-Validation <
Establishing documented evidence which provides a high degree of assurance that a speci@é‘
process will consistently produce a product meeting its pre-determined specifications an&
quality attributes.

-Validation protocol

A written plan stating how validation will be conducted, including test parame oduct
characteristics, production equipment, and decision points on what constituteé}%ceptable test
results. )

-Verification level (VL) \\

Prescribes the level of significance or utility of a characteristic to th r. The amount of effort
to assure conformance can be allocated on the basis of importance e user.

-Worst case \%

A set of conditions encompassing upper and lower processing, ltmits and circumstances,
including those within standard operating procedures, w ‘s&ohse the greatest chance of process
or product failure when compared to ideal conditions.\{qc conditions do not necessarily induce
product or process failure.

-ZBA .

Zero Based Acceptance (ZBA) plans are sam-p\ll/ plans in which the acceptance number is zero
for any sample taken. They are also referreth{p‘as C=0 and Accept on Zero (AoZ) sampling
plans.

N
4.0 General \\.\Q}
Ny
4.1 Quality System Q}Q
The Company shall estabtistband implement an internal prevention-based quality system as a
means of ensuring th a?@roducts conform to requirements specified by the contract and
associated specificafiofis and standards. The acceptability of the quality system is dependent on

uality system plan

4,
Thesquality system shall be documented and shall be subject to on-site Customer review
C_throughout the contract. It shall include,
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4.1.2 Prevention-based quality system
The quality system shall demonstrate its prevention-based outlook by meeting the followmg 6@‘
objectives throughout all areas of contract performance:

4.1.3 Process focus of quality system \Q
To demonstrate a process focus, the Company shall d c*lstrate that the manufacturing process
and its related processes have been studied and are u%'erstood, controlled and documented to
show that they are:

4.1.4 Objective e
4.1.4.1 Exam

nce of quality system implementation and effectiveness
of evidence regarding process improvement.
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4.1.4.2 Examples of evidence regarding process control.

4.1.4.3 Exam I I roduct conformance
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4.2 Validation Overview

It is recognized that sampling inspection alone does not control or improve quality. Product
guality comes from

4.3 Elements of a Valid@%n Program
A typical validation prog includes
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A.  Prospective Validation
Prospective validation includes

The following are considered as key
elements of prospective validation.
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A.1.b Process: Performance Qualification
The purpose of performance qualification is to

A.1.c Productc Rerformance Qualification
These stegiéhould be viewed as pre-production quality assurance activities. Before reaching the
h

conclusi at a process has been successfully validated, it is necessary to
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O
A.2  System to Assure Timely Revalidation

O\
There should be a quality assurance system in place that requires revalidation he&ver there
are changes in packaging, formulation, equipment or processes that could im on product
effectiveness or product characteristics, and whenever there are changes i uct

characteristics. Furthermore, when a change is made in raw material supplier, the manufacturer
should

A.3 Documentatio

The validation pro must be documented and properly maintained. Approval and release of
the process for use Wt routine manufacturing should be based upon
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B. Retrospective Process Validation
In some cases a product may have been on the market without sufficient pre-market process
validation. In these cases, it may be possible to validate, in some measure, the adequacy of the

4.4 Factors that affect product quality A
All factors that affect product quality should beevaluated when designing and undertaking a
process validation study. These factors may among different products and
manufacturing technologies and could incl

441 R&D
During the research and dev
defined in terms of its ¢

D
ent (R&D) phase, the desired product should be carefull

eristics, such as

4.4.2 Changes

Documentatiair of changes made during development help to provide traceability to information

4,
Theproduct's end use should be a determining factor in the development of product (and
Cdomponent) characteristics and specifications. All pertinent aspects of the product that impact
on safety and effectiveness should be considered. These aspects include H
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4.4.4 Acceptance Specifications
The validity of acceptance specifications should be verified through testing and challenge of the
product on a sound scientific basis during the initial development and production phase. <
4.4.5 Operator Control \é‘

It is highly desirable that production operators should make decisions on conformance.
already in the mainstream of the product flow and are most familiar with the nature o
product characteristics. To require others to make measurements and judge confor @ce adds
costs and delays and reduces the sense of responsibility of the operators. Whe
organized in a way that

are

To achieve a state of self-control, the ope@ must be provided with:

If all the parameters have been met, the person is said in a state of self-control and can
properly be held responsible for any deficiencies in ormance. If any of the parameters have
not been met, the person is not in a state of self@urol and cannot be held responsible for
deficiencies. v

v

5.0 Process Validation Tools 6"

5.1 Process Improvement \\,\

5.1.1 Design of experiments
Design of Experiments (DO a planned strategy to

mining optimum process settings
cally designed experiments should be conducted for systematically identifying
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characteristics with SPC. In order to determine process parameters when unknown, the desired

5.1.3 Quality Function Deployment $

A strategic view starts with quality as a part of the overall business plan. Thi 'Jk identifies
how Customer requirements and desires are translated into the design of qualtty products and
production processes. Quality Function Deployment (QFD) is

5.1.4 Failure Mode and Effects A Nalysis
FMEA is a systematic, analyticaNdpproach to
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5.2 SPC

a. SPC is a powerful tool to monitor processes, diagnose process problems and prioritize <
efforts at quality improvement. \é‘

b. SPC can be used as a tool to improve quality by reducing variation in products and 6'$
processes. O

c. Processes that are in statistical control and capable can consistently turn out p@@:xs that

meet or exceed all Customer requirements and expectations.
d. Application of SPC can result in

e. SPC enables operator identification of

f. Employment of SPC promotes
5.2.1 Service and administrative SPC

SPC for service and administrative processes refers to th ication of statistical techniques to

5.2.2 Customer requirements .

“Customer” in this document includes both i tegra{l and external Customers.

a. There should be a clear understanding e Customer's needs and how SPC can help to
satisfy them. IR

OperatopControl
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To achieve a state of self-control, the operator must be provided with:

A@
5.3 SPC Planning Q\
5.3.1 Approach %)
Knowledge of statistical procedures alone is not sufficient to ensur{@hprovements in product

quality and process productivity. A structured approach for im enting SPC is needed.

Organizational team structures, such as

5.3.2. Preliminary planning
The following factors contribu%‘@fﬂficantly to effective SPC implementation:
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5.3.2.8 SPC plan
A written SPC implementation plan (SPC Plan) shoul

Procedures should specift define what decisions (with regard to the product and process)
are appropriate and alflowable under such conditions and who is authorized to make those
decisions. Procedur, ould also address
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5.3.2.9 SPC verification
The verification of effective internal and vendor SPC programs has its basis in an effective SPC

audit program. Once an effective SPC plan has been established, it is recognized that the full
implementation of the events defined in the plan may take a long time. Therefore, at various

times during this implementation and practice of SPC, the SPC program should q.
-qSome of the more important aspects of SPC practices to be evaluated during ariay
audit will be: 6

N

S
6\$

N

<
CPQA

Your Company Name REV | CAGE | DOCH#: 23 of 59
Your #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

A typical audit checklist for a production operation:

DATE/SHIFT:
The operator has provided date, time and
initials.
Sample size is correct. 6@ *
Calculations are performed correctly. \
Data is plotted. 6$

{
-
N4
I
L
\\ S
5.3.3 Training ?“

Initial SPC training should be provided for all s@yﬁer personnel who will be involved in the
program to impart knowledge of the philosopRy,and concepts of SPC. Visiting similar facilities
that exemplify the type of commitment reqﬁkéd can be beneficial. An overall training strategy
should be developed and included in the€SPC plan. The strategy should consider

Q
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5.4 Process knowledge
5.4.1 Flow diagramming

In order to optimize and control a process and maximize the benefits from SPC implementation,
a thorough knowledge of the process is of paramount importance; therefore, prior to
implementing SPC, it is very helpful to

Flow diagrams may consider:

5.4.2 Additional tools and techniques to gain knowledge of the r&%ss
Upon completion of flow diagramming, several other problem ing tools and techniques may
also be used to

Inputs for the above techni

variation
ral, three main mechanisms of variation:

There are, in

It i§ Ymportant that the relative contribution of these sources is investigated - SPC control
&adr ing, subgroup formulation and sampling procedures are based on this information. The use

f multi-vari charts is very beneficial in tracking down the sources of variation. Multi-Vari
charts use h
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5.5 What to measure ‘\é‘@

5.5.1 Key characteristics to control $
The flow diagram may be used as a “road map” in the selection of the most advantag r
key characteristics for SPC application. By following the flow “upstream”, the su

5.5.2 Process variables to control product characteris
While SPC data usually results from the direct meas ent of product characteristics, using
SPC to control variable process input and envirgnmental conditions is often more beneficial.

. Common

rocess variables to consider incl
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5.6 Normality

5.6.1 When and why normality is important

When using X - R control charts, sample means are
helpful. This theorem states that

lotted and the central limit theorem is very

O

5.6.2 Tests for normality
Methods of testing for normality include: ?\
AV

v/

It is recommended that the first three tes@lae used when reasonably large amounts of data are
available. The Shapiro-Wilk test is g@mmended fori

5.6.3 Transformations/Curve-fi.tg%
Many SPC software packages w available with statistical tools that will determine if a
distribution is normal or not. @ﬁe’se packages provide the most expeditious way to evaluate
distributions. In the ever(r,ﬂ!}@distribution Is non-normal, additional tools provide for a
transformation of data or a’determination of the best fitting distribution to the data. Once a
suitable transformﬁ'gggis made, or a determination has been made as to the actual distribution
type, a valid calculation of a process capability can be made, and valid control limits for an

individual X t can be plotted. Some types of transformations that may be used are:

Oﬂ_
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5.7 Control charting
The control chart has been utilized to enhance process control and process improvement
capabilities since its introduction in the late 1920's by W.A. Shewhart. It has become the
cornerstone of the time proven methods and practices of SPC.

5.7.1 The basic control chart and its use 6@'
The control chart is a method to

5.7.2 Types of control chart
There are two major types of control charts:

5.7.2.1 Variable chart ‘Q’\\'
.7.2.1 Variable char O

Variable charts are concerned with three characteristics: \\

N

*

Table A — Sample size rules for variab{é/control charts
Control Chart Type Sample Size (n) 6\

R

)

3 &
i

A

%ar, mX-bar and X charts indicate
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5.7.2.2 Attributes charts

Attribute control charts may be applied to quality characteristics that can be observed only as

attributes or those that are actually recorded as attributes even though they might have been @,°

measured as variables. Attributes charts are concerned with: $\6
XS

o)
Table B — Sample size rules for attributes control charts $

O

Control Chart Type Sample Size é@

%)
. &
x9

;o

v

6\

E——

Ko

N
ol
i, g O
-

\
5.7.3 Rationale for sub@%size
The following pointséshould be considered in selecting the subgroup size.
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\
5.7.4 Rationale for sampling frequency QO
Selecting the appropriate sampling frequency (i.e., the interval between subgroy Sﬁs as
important a decision as

. The following factors should he¢@nsidered:

5.7.5 SPC for short run produ
Because current SPC meth equire 20-25 subgroups of data (typically 2-5 items per
subgroup) to be collecte re calculating control limits, many suppliers have difficulty in
applying traditional ethods. A production run may not produce enough data to generate
meaningful contr I&s. Several SPC concepts that work well with very short production runs
(some with a lot siZe of only one piece) allow every organization to take advantage of the power
of SPC meth even when lot sizes are small. Different part numbers may be monitored on
the same . Multiple process streams or characteristics can be plotted together on one chart,
minimizing*paperwork for the operator and maximizing process understanding. Short Run

chart with
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5.7.5.1 Control charts for short run production - variables data

5.7.5.2 Control charts for short run pro

5.7.6 Control chart auditi

5.8 ,’ngss stability, capability and performance

5.®tability
538.%.1 Introduction

CA rocess is said to be operating in a stable manner (that is, in statistical control) when
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5.8.1.2 Criteria (interpretation)

Interpreting control charts involves determining when special causes are present and diagnosi
the reasons for them so that they can be removed, or if beneficial, incorporated into the pro
Examples of the latter include

Other criteria may also be used.
Test 1.
Test 2.
Test 3.
Test 4.
Test 5.

Test 6.
Test 7.
Test 8.

5.8.1.3 Verification
A stable

*

process can be verifieg-by-

5.8.2 Capability)
In the past,-&p and Cpk were both called Capability indices. M

ore recent practitioners have
labeled ERias a capability index (which answers the question, *

and Cpk as a performance index (which answers the question, .
). This standard follows ﬂ
.1 Introduction

Cﬁrocess capability is determined by the variation that comes from common causes. Capability
refers to what can be predicted from a stable process. The capability index of a process
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compares the process variation to the specification limits. The capability index alone does not

5.8.2.2 Process capability index = Cp = (USL-LSL)/(6 si
This index of capability requires two specification i
individuals. The calculation of this index does not

%d assumes a normal distribution of

5.8.2.3 Capability of non-normal distributi
In the strict sense of a capability study, @shape of the distribution is not as important as how it
compares to the engineering specificafidri; however, when expressing process capability as a

numeric value, like Cp or Cpk, it d be understood that

be used after an investigation of the special sources (causes) of
ucted and documented:

variation has been

Capability for one-sided specifications

qﬁ% s meaning only for two-sided sEecifications. Potential caﬁability could be sioken of if
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5.8.2.5 Verification
values should be verified as often as is necessar values are equal to or less

5.8.3 Performance

5.8.3.1 Introduction. The performance index determines how well the proces ctually
performing relative to the specification limits. )

5.8.3.2 Index N\

One common performance index for a normal distribution is

5.8.3.3 Performance for non-normal data.distributions
Method 1.

Method 2.

Method 3.
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5.8.3.4 Verification

Cpk values should be verified as often as is necessary. If the Cpk values are equal to or less than

5.8.3.5 Economic positioning of process
Sometimes targeting the process in the middle of the specification limits is not pra

r that approaches the

pattern, if the process is capable, it is logical to drill the hole to a di
the bonus tolerance,

upper specification limit. This allows the process owner to benefit

5.8.3.6 Continuous improvement prioritization
The goal of an organization should be to

5.8.4 Other measures
Other indices used in describin

ability/performance include

5.9 Gaging a@%easurement
It is very impa@ctant to have valid measurement studies to ensure that the data and measurements
collected ar&accurate and precise. There are a number of methods used to determine validation

' used techniques are:
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5.10 Final Acceptance using SPC ‘\6‘@

5.10.1 Requirements for acceptance @
Prior to utilization of SPC for Final Acceptance of a characteristic, the controllin es)
should have demonstrated

5.10.2 Actions for acceptance by SPC

5.10.3 Customer report generation

b
A myriad number of SPC activities G%Qm(?tracked to develop internal metrics and generate

statistical reports. Internal metrics axg-typicall

Examples of validation reports are as follows:
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6.0 Alternate Methods for Process Validation

When SPC is not possible, it is recognized that other product acceptance methodologies are also
viable. Examples of these other acceptance techniques include

6.1 Poka-Yoke or mistake-proofing Z
Poka-Yoke is a Japanese term that generally translated means

The types

of Poka-Yoke devices are:

6.2 Calibrated fixtures as a&’%la of inspection - Production Tooling Used as
Media of Inspection

When production jigs, fixtu @%olmg masters, templates, patterns and such other devices are
used as media of inspecti

Cﬁ.S 100% automated inspection
This system must be verified as to the accuracy of the inspection and ||| GG
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7.0 Sampling Inspection

7.1 Sampling
It is through careful design and validation of both the process and process controls that the

Company can establish a high degree of confidence that all manufactured units from successi
lots will be acceptable. Successfully validating a process ma \

@

7.1.1 Preferred sampling plans $
This standard establishes three sets of matched sampling plans for the sampl@xspection of
product. These sampling plans provide for inspecting the samples from lo atches by

7.1.2 Formation and identification of lots or batche
The product shall be assembled into identifiable lots\Sublots or batches or in such other manner

as may be prescribed. Each lot or batch shall, a «as practicable, consist of
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7.1.4 Sampling of lots or batches
7.1.4.1 Selection of units
Units of product drawn from a lot for a sample shall be

7.1.4.2 Representative (stratified) sampling
When appropriate, the number of units in the sample shall be selected in proportion to t

7.1.4.3 Process of sampling
A sample may be drawn after all units comprising the lot or batch have

7.1.4.4 Non-conforming product XS
When sample units are drawn during lot or batch assembly and\onconforming units are found,
the Company shall

take the following actions:

7.2 Acceptance usﬁmpling
7.2.1 Sampling inspeeti

When acceptance isatcomplished using the sampling tables provided in this standard, the
following considerattons apply.

7211 Verifin level specification
A VL ma specified for individual characteristics, for a group of characteristics or
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TABLE I. Code letters (CL) for entry into the sampling tables

Lot or production Verification Levels
interval size VI Vi \ \Y Il I

7.2.1.2 Sampling procedures
Sampling is performed at one of three stages called

7.2.1.3 Switching procedur

The procedures for sw'téj@%among are given as
Note (2) in Tables IIQI and IV. The switching procedures are independent of the results of any
remedial action,

¢.3.1 Normal to tightened
en normal inspection is in effect, tightened inspection shall be instituted When-
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7.2.1.3.2 Tightened to normal
When tightened inspection is in effect, normal inspection may be instituted when the follo@‘
conditions are both satisfied:

7.2.1.3.3 Normal to reduced
When normal inspection is in effect, reduced inspection may be inj(gdted when the following

conditions are all satisfied:

7.2.1.3.4 Reduced to normal

following conditions occur.

7.2.1.4 ontinuation of acceptance

x9

When reduced inspection is in effpgl\r\ormal inspection shall be instituted when one of the
N\

eriods of screenin

If sa?ﬁn inspection of lots or batches remains in tightened inspection due to discovery of

n formances or when, on continuous sampling plans, there are lon
duk Yo discovery of nonconformances, the Company must
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7.2.2 Preferred sampling inspection tables
See the Appendix for methods of computing sampling results, using switching rules and
determining compliance with requirements using the attributes, variables and continuous <
sampling plans contained in this section. \6‘

7.2.2.1 Attributes sampling plans for lot or batch inspection
The preferred attributes sampling plans for lots or batches are described in Table |1 foQ@mal,
tightened and reduced inspection. Q)
7.2.2.1.1 Acceptability criterion $
The lot or batch shall be considered acceptable only if no nonconforming un@e found upon
inspection of the random sample of the size listed in Table II. &Q
TABLE Il - Attributes sampling plans (O®
<&

Code Verification levels ‘ x"@ i
letter | T VIl VI \/ \Y i XN R

Sample size (n,) A\

The preferred variales sampling plans for lots or batches are described in Table Il for normal,

tightened and educed inspection.
7.2.2.2.1Limi
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7.2.2.2.2 Nonconforming unit

For the iurioses of variables samilini, a unit of iroduct shall be considered nonconforming if

7.2.2.2.3 Acceptability criteria
The lot or batch shall be considered acceptable if its sample contains no nonconforming unitséQ,‘

*

and the applicable "k" and "F" criteria (see Table 111) are met. If the sample contains any &\

nonconforming unit or if the sample does not meet the "k" criterion or if the sample doe&ﬁ%
e ﬂ

lot
I
<
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TABLE Il - Variables sampling plans

Code
Letter

Verification Levels

_|
<
<

\Y4

I . <

A
<
=
c
@
»

(one- or two-sided)

es (two-sided)

7.2.2.3 Continuous
The preferred cortti

L ?;;iiii

|

butes sampling inspection plans
us sampling plans for inspection by attributes are described in Table IV
for normal, ti@ned and reduced inspection.

&
_
CPQA

T
L"
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TABLE IV - Continuous sampling plans

Verification Levels
Code T VII VI \Y/ 1\ i 1
Letter Screening Phase: clearance number (i)

i B
B
i B
1 |

Sampling phase: frequencies (f)

g
i1
:

Z

X
7.2.2.3.1 Conditicﬁ?ﬁQor continuous sampling procedures

The followin@nditions must exist before the continuous attributes sampling procedures of
this secti be used for inspection.
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7.2.2.3.2 Continuous sampling inspection procedure
At the start of production, all units are inspected. Sampling inspection may be initiated at
frequency "f" when the following conditions are satisfied:

2
Sampling inspection shall be terminated and 100 percent inspection resumed if either of th \6‘
following conditions occur; 6$

7.2.2.3.3 Acceptability criterion
In continuous sampling, units of product are determined to be acceptablaf not on essentially
an individual basis. While 100 percent inspection is being performe unit is individually
inspected and categorized as a conforming or a nonconforming um& d accepted or not
accepted accordingly. While inspection is being performed on a®ampling basis, each unit that is
inspected is

7.2.2.3.3.1 Special reservation for critical noncenforming unit

f
In addition to the provisions of iarairaih 7.i ig}éritical nonconformini unit is found while on

sample inspection,
m@%product
formm shall

7.3 Disposition of nonconfor
All units of product found to be n

7.4 Critical c@%cteristics

Unless other specified in the contract or product specifications, the Company is required to

pecial reservations for critical nonconformance

CyVhen a critical nonconformance is discovered at any phase of production or during any
inspection, the following immediate actions are required:
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APPENDIX A - EXAMPLES OF SAMPLING PLAN USE

A.1 SCOPE
A.2 General
This Appendix is
o
A.3 Purpose N\

This Appendix illustrates how to

A4 APPLICABLE DOCUMENTS @Q’
This section is <
A5 EXAMPLES )

A.5.1 Attributes sampling \6
Wing nuts are to be inspected for missing thread. A verificatim\f&/el IV (VL-1V) has been

specified. The producer chooses to use attributes sampling from Table Il. Lot sizes may
vary as a result of production decisions. A segment of th ucer’s experience is shown in
figure 1. ‘\\\
Lot # Lot Code | Sample Non- Lot Stage Action
Size | Letter | Size conform- isposition | T/N/R
ances I@
VWV Y| ——
~
H I l ]
- o
O
i i lE ]
| | mE |1
i l |
| l |
I - I -
| | |
i i i

FIGURE 1 - Attributes sampling inspection log
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A.5.2 Variables sampling (single-sided specification limit case)
The maximum temperature of operation for a certain device is specified as 209 (measured in
degrees F). Verification level I (VL-1) has been specified. A lot of 40 items is submitted for
inspection according to variables sampling. Table 111 requires a sample size of n, = 4 for code
letter A. Suppose the measurements obtained are as follows: 197, 188, 184, and 205; and

@0
compliance with the acceptability criteria is to be determined. Computations are shown ing@
2. The lotis “ 6

Line Information Needed Symbol Formula Result Explanatio
1 — ) ﬁ—
i I N Q)\J‘
1 | ] Q\“
)}
1 I [ ] - N
1 | N
1 I N i
1 | I J o B B
1 I N B
1
. I
|
" I
r. 1]
L
@) |

&/

\&?IGURE 2 - Computations for single specification limit case

s_
@)

Your Company Name

REV

CAGE

DOCH#:

49 of 59

Your #




This document may not be disclosed or reproduced in whole or in part without prior written permission from a representative of the Company with the authority to grant
such permission.

A.5.3 Variables sampling (double-sided specification limit case)

The minimum temperature of operation for a certain device is specified as 180 (measured in
degrees F). The maximum is 209. Verification level | (VL-1) has been specified. A lot of 40

items is submitted for inspection according to variables sampling. Table 111 requires a sample of
size n, = 4 for code letter A (CL-A). Suppose the measurements obtained are as follows: GQ,‘

197, 188, 184 and 205; and compliance with the acceptability criteria is to be determined. \\)
Cormputations are shown in figure 3. The lot is [ S
I S

Line Information Needed Symbol Formula

WL
| ST
I

=

\
. &IGURE 3 - Computations for double specification limit case
O
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A.5.4 Continuous sampling

A visual inspection of stamped metal parts for the presence of a spot weld will be performed
immediately after units pass through a spot welding station. Verification level Il (VL-II) has

been specified. The product will be submitted for continuous attributes sampling inspection.

The production interval size is an 8-hour shift, which initially will consist of between 700 to \ @,*
800 welded parts. With VL-I1 and code letter C (CL-C) from Table I, the "i" and "f" values | 6
(Table IV) are found to be 116 and 1/48, respectively. A segment of sampling experien@

shown in figure 4, Q
O
Product | Code | Frequency | Stage Event/Action
Item Letter [ or 100% | T/N/R 6
Number
| 1 | Il
i 1| I
H 1
H 1 i
I [T | .
il I N
l 1 B
B 1
L B
- I</
A

S—QIGURE 4 - Continuous sampling inspection log

A.5.5 Co
The C
Tab

ﬁu us sampling - plan tailoring
may opt to use another continuous sampling plan instead of the one specified in
he only restrictions are that such a change is not allowed while
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RS

FIGURE 5 - Procedure to dat

*

Line | Information Needed | Symbol Formula Result Explanationo\
I | | |
I | 1IN i
1IN | |
1| = I \@*li_—_
\\

etermine a valid f

Therefore, an i of 50 may be used in lieu o 164f f is increased from 1/48 to 1/6.
If it is f that is pre-selected, the corresponding i
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APPENDIX B - SPC SOFTWARE CONSIDERATIONS

B.1 SCOPE

This appendix provides some factors that should be considered in the acquisition of SPC

software.

B.2 PURPOSE OF SPC SOFTWARE. 6@’
B.2.1 Software and management objectives

SPC Software should support the objectives management establishes for the quality ar\é
production systems.

B.2.2 Assessing effectiveness \7§

No matter what SPC software a organization uses, the key to assessing its effectiveness is
objective evidence that the software supports the organization's managemen&em.
B.2.3 Convenience Q

SPC software is used for convenience factors, speed, and accuracy. @,

B.2.4 Successful usage @6

The key to successful SPC software usage is real time data gatherlﬁg analysis, and action.
Ultimately, reliance should be placed upon the people and s which drive quality.
B.3 SOFTWARE EVALUATION

B.3.1 End user. Who will be using it? o\\q

B.3.2 End use. How will it be used? \\

a. Data entry/input ?‘

b. Plotting, charting, analysis Q .

c. Recalculating limits v/

d. Response to process condition v/

e. Summary reports &

f. Overall system (SPC) monitorin Hintenance

B.4 SUGGESTED MINIMUM TURES

An excellent reference is the a software issue of “Quality Progress” magazine.
B.4.1 Control charts <
As a minimum, the SPC are should be able to produce these control charts:

b. Attribute chart as: u,c,p,np
B.4.2 Out- of -C onditions
As a m|n|mu e SPC software should automatically detect out-of-control conditions using

common ntions or rules.

B.4.3 fable size subgroups

The%‘ oftware should have subgroup sizes which are user configurable.
ontrol limits

Ciaq ol limits should be calculated using accepted statistical methods and centerline values
uld be clearly displayed. The user should specify when (and if) to recalculate the limits.

a. Variable charts, s $ bar and R, X-bar and S, X and moving R
C
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B.4.5 Subgroups used

User should define what subgroups to use and when to perform calculations.
B.4.6 Out-of control conditions

The software should require that Out-of-control conditions be acknowledged by someone.
B.4.7 Histogram

@ .
Software should generate histograms using individual data. \6

B.4.8 Process capability
During a capability study, the system should warn the user if the process is not stable Q&t
normally distributed. $Q

V4
o2
\QQ
(')(Zr
%,
o
K
O
©
\
)
O
S
@,
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APPENDIX C - SELECTED PROCESS IMPROVEMENT TOOLS

C.1 Scope
This appendix lists some tools that are useful for process improvement.
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APPENDIX D — PROCESS MODELING

D.1 Process Qualification Sequence

D1.1 Acceptance Criteria

Develop acceptance criteria such as the maximum allowable nonconformance probability and
the net sensitivity. ) 6@’
D1.2 Confidence Limit N\
Base the acceptance criteria on the 90% upper confidence limit for the fraction nonco f@%g
(tail probabilities). Q

D1.3 Net Sensitivity 8)

Net sensitivity acceptance should be based on cost according to a Defect per Mi (DPM)
value, which can be used to establish the maximum allowable increase in no%&ormance
probability for the process.

D1.4 Control Chart Q}
Produce a control chart to determine the stability of the process. @6
D1.5 Modeling

Establish a model for the observed process distribution: \'@

Weibull, for a highly skewed population; .

Johnson, to predict the potential failure probability risk, uses the Normal probability
distribution to estimate the fraction nonconforming robabilities),

These types of modeling require curve fitting the fragtion nonconforming (tail probabilities) and
evaluating the effect of changes in the mean angd/oy standard deviation on the possible variations
(net sensitivity) in the fraction nonconforming&?l probabilities).

D1.6 Process Parameters

Determine the effect of possible changeiymthe mean and/or standard deviation.

D1.7 Projections N

Compare the worst-case projecti %’om the model with the acceptance criteria and make a
decision on the acceptability of&rocess.

D.2 Estimating Shift Eff

D.2.1 Left and Right Tai conformances

Determine the left and yight tail nonconformance probabilities and the 90% upper confidence

limits for each th blish acceptance limits for nonconformances and net sensitivity.

D.2.2 Theoreti a?%mft

Determine th ect of a shift in the mean and/or a change in the standard deviation from the

process digt(tbution model for both fraction nonconforming (tail probabilities) and the average
e in the fraction nonconforming (tail probabilities) with respect to a change in the

le (net sensitivity).

rate of-
inpu&%
D. omparisons
are the results of D2.1 and D2.2 with the acceptance criteria. If the results satisfy the

riteria then the process is considered robust enough to be released to production.
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D.3 Net Sensitivity (NS)

The NS for a Normally distributed process is given by:

NS = J_(e-. se-MEm - e-IUSL—.‘I )
m

D.4  Process Capability

It should be noted that the classic process capability indices Cpk, Cpl or Cpu can be v

insensitive to the true marcl;inality of a process when solely relied upon as

<
)
&

y/
04{9

O

&
N

&
$6
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1.0 Scope

This procedure shall be applicable to all production processes that influence the variation of
Key Characteristics. This procedure applies to assemblies and all levels of parts within an
assembly, including castings and forgings.

@o
2.0 Applicable Documents \é‘
Process Control Document (PCD) 6’$
First Article Inspection (FAI) 0\\
3.0 Requirements $

3.1 Variation management activities must be performed on identified Key C

3.2 Appropriate documentation of Key Characteristics and manufactul rocess elements that

influence variation in Key Characteristics shall
d Documentation shall be develope n any of the following

OCCUTS:

Y
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3.4 The use of other variation control methods to ensure irocess stabiliti and caiabiliti may.

3.5 Achieving stable and capable Key Characteristics does not relieve compliance to

&

3.6 Exceitions shall be documented and mai reiuire Customer aiiroval when N
O\

3.7 Process Model
The management of Key Characteristics shall begin with
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APPENDIX A: Variation Management of Key Characteristics

1.0 Understand Key Characteristics and Required Performance

@o
©
I

2.0 Plan a Manufacturing Process to Produce Acceptable Performance

ning the manufacturin

2.7 Outputs from
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Note:
Without the foresight necessary to design a process that is capable of meeting future needs, the

level of variation that is inherent in a process design ma

O
3.0 Operate the Process on a Trial-Basis to Generate Data 0\
cs&f

3.1 Create a data collection plan for all Key Characteristics that reflects the sour
variations. Speci

3.2 Manufacture parts according to previously defined work instruct
parts in a representative production environment. Q
3.3 Collect data on control charts according to the data collecti&ﬁg)lan and document any

deviation to the plan. §§\

@.gf\/lanufacture trial

Q.
O

N
d to collect data has

Note:
Operate the process and ensure the

4.1 Review control ts to determine if the process is stable. Calculate process capability and
rovide evidence to,demonstrate

%,
4.0 Analyze Datﬂ%;tcﬁa%ntify Appropriate Action
e
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4.4 Reevaluate Process Key Characteristics based on the understanding of the observed process
behavior to —

4.5 Update the Process Control Document and include references to associated documentation.
4.6 Outputs from analysis of data

5.6 A first article inspection FAI)&’% be performed unless ||| G
d D\

5.7 Take appropriate action ever actions are taken that change the manufacturing process.
5.8 Finalize the Process ol Document (PCD) as soon as the process is stable and capable.
5.9 Outputs from stugy ofthe performance of Key Characteristics
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6.0 Continue to Monitor the Performance
6.1 Periodicall ify that the process remains in control and capable after

6.2 Continually review business indicators as appropriate to

6.3 Outputs from continuing to monitor the process

N
7.0 Process Change Management \\0)
7.1 Document any planned change to the manufactu ih}\orocess.
7.2 Follow the requirements of paragraph 1.0 to 5.0 prior to implementing any planned change
to the approved manufacturing process as relat@othe affected Key Characteristics.
7.3 Outputs from process change management, ,

v
6\

*
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APPENDIX B: Process Control Document
Note: Any equivalent method of documentation is acceptable.

Instructions for completing the form:

1. Process Control Document (PCD) Number . 6@'
Enter the process control document number used for tracking. It may be made of any \
combination of letters and/or numbers. \6

Q)
@\A
D

(o
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31. Calculations

Enter the calculations for the mean (X-bar), standard, deviation (S, or R/d2) Cp and Cpk. If the
process is not stable then enter N/A (Not Applicable) for Cp and Cpk.

32. Action from Study

If there are any actions required from the study, enter <Yes>; otherwise, answer <No>. <
33. Ongoing Monitoring Methods \é‘
This section identifies the methods used to monitor the process and specifies what the fr&@ncy
of monitoring: \\

W
&
\\\Qz
(‘)\’O'
<&
o
K
3(\
©
\
™)
O
O
@,
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APPENDIX C

Definitions

ATTRIBUTE DATA
A result from a characteristic or property that is appraised only as to whether it does or d
conform to a given requirement (for example, go/no-go, accept/reject, pass/fail, etc)

CUSTOMER

An organization that provides Part or System Key Characteristics via engineer wings,
specifications or purchase order/contract requirements. A Customer may be &ernal
engineering department for a company that has design authority in additio @ e external
Customer who specifies system Key Characteristics.

DESIGN CHARACTERISTICS \Q’

Those dimensional, visual, functional, mechanical and material features or properties that
describe and constitute the design of the article as specified rawing Requirements
Dimensional features include in-process locating feature% as target machined (or
forged/cast) dimensions on forgings and castings and \reld/braze joint preparation necessary for
acceptance of finished joint. Material features or propérties may include processing variables
and sequences, which are specified by the drawjng (e.g., heat treat temperature, fluorescent
penetrant class, ultrasonic scans, and sequen elding and heat treat). These provide
assurance of intended characteristics that co&mt be otherwise defined.

DRAWING REQUIREMENTS \Q,6
Requirements of the drawing (inc g Parts Lists), specification or purchasing document to
which the article is to be made. TeSe include any notes, specifications and lower-level
drawings invoked. <

EXAMPLE 6Q
Guidance Only ’QQ

FIRST ARTI INSPECTION (FAI)
A completeXindependent and documented physical and functional inspection process to verify
that pres&d production methods have produced an acceptable item as specified by

engineenng drawings, planning, purchase order, engineering specifications and/or other
ap ble design documents

C.F*IRST ARTICLE INSPECTION REPORT (FAIR)
The forms and package of documentation for a part number or assembly, including FAI results.
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FIRST PRODUCTION RUN PARTS

The first group of one or more parts that are the result of a planned process designed to be used
for future production of these same parts. Prototype parts or parts built using methods different
from those intended for the normal production process shall not be considered as part of the first

production run. ‘ GQ,‘

KEY CHARACTERISTIC (KC): @
AS9100/EN-9100/J1SQ 9100 definition: The features of a material or part whose variatiQfa has a
significant influence on product fit, performance, service life or manufacturability. O

This definition is further explained as follows: $
» Key Characteristics for a part, subassembly or system are those selected ge@rical, material
properties, functional and/or cosmetic features, which are measurable, wh ariation control
IS necessary in meeting Customer requirements and enhancing Custome@@t}sfaction.

 Key Characteristics for a process are those selected measurable paﬁi@ ers of a process whose
control is essential to manage variation of part or system Key Characteristics.

* Substitute Key Characteristics may be identified when a Cus r-defined Key Characteristic
is not readily measurable within the production setting and ﬁ@r characteristics may need to be
controlled to ensure conformance. \,&é)

KEY CHARACTERISTIC OWNER N

The person or function that defines the Key Characteristics and recognizes the reasons for the

selection of the Key Characteristic. Typically, the“responsibility is held by Internal or External
Customer Design, Quality or Manufacturin gineering and should be identified by a cross-

functional team. 2%

*

KEY CHARACTERISTIC PRO OWNER
The person or function that use&) Characteristic data to maintain and improve the process.

established by a si et of drawing requirements (e.g., rivet hole size, dovetail slots, corner

MULTIPLE CHARAC@TICS
Identical characterist?zt t occur at more than one location (e.g., —4 Places™) but are
radii, chemical mﬂb’ g pocket thickness).

MUST X,

Mandat@quirement
O

méESS CONTROL DOCUMENT (PCD)
itten description of a manufacturing plan developed to control variation in Key

C@haracteristics that is updated to reflect the addition / deletion of Key Characteristics.
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PRODUCER
An organization that performs any process affecting the manufacture of the part.

PRODUCT
The result of a process that includes finished detailed parts and assemblies and forgings and +@,*
castings. \6

REFERENCE CHARACTERISTICS \é
The characteristics that are used “for information only” or to show relationship. Th @Sre
dimensions without tolerances and refer to other dimensions on the drawing. 6$
SHALL QQ’
Mandatory requirement Q}
@6

SHOULD Q
Mandatory requirement with some flexibility allowed to exhibi@’pnformance to the intent of
this procedure. N

O
SPECIAL CAUSE N\

The term can be substituted by ‘assignable cause’ an?both terms have their usual meanings
relative to Statistical Process Control methodol@..

\v

STANDARD CATALOG HARDWARE \/
A part or material that conforms to an e&%blished industry or national authority published
specification having all characteristi éntified by text description, National/Military Standard
Drawing or catalog item. A\

N

TYPICAL Q,()
Guidance Only 6Q
VARIABLES DAT, Q

Quantitative meas@ ments taken on a continuous scale. For example, the diameter of a cylinder
or the gap bet@n mating parts.

h
o°®
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Appendix D: Process Control Document

PROCESS CONTROL DOCUMENT
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