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Specialty Engine ComponentsL.L.C. Quality Assurance Procedure
Key Characteristic Designation System

1.

Purpose
The purpose of the Key Characteristic Designation System is:

® to identify characteristics which demand extra control because excessive variation may affect a
products function, safety/compliance, or quality of a product

® to aid in the eonomicd manufadure of quality parts
® to provide auniform system for prioritizing product and charaderistics

® to provide a framework for fadlities smultaneous engineeaing, teamwork and cross functional
involvement in product and process design, control methods, continuous improvement and
variation reduction

® to provide a method of focusing SEC's technicd and human resources on improvement adivities
that will add the most value to SEC products and improve austomer satisfadion

® to provide insight to manufaduring and supgiers to the effeds of variation on the product and
customer satisfadion

® to provide information to develop designs and processes which are insensitive to variation.

Scope

This procedure serves as a guideline for applying the SEC Key Charaderistic Designation System
(KCDYS). It shall be applied to product and process design, manufacturing and assembly processes
and to supdiers of product, parts and processes to SEC used in the manufadure and distribution of
SEC products.

The Key Charaderistic Designation System procedure outlines a common system for the
identification of Key Product Charaderistics, as defined by the customer and/or SEC, and the related
Key Control Charaderistics as they apply to SEC products for the purpose of contributing to and
prioritizing the continuous improvement and variation reduction efforts to adieve and drive
customer satisfadion.

This document will be part of the SEC Quality Manuals. Periodic review and change will be handled
within the same bounds as applies for the SEC Quality Manuals.

This g/stem does not supersede or replacerequirements outlined in QS-900Q

Responsibilities

® Product Engineeing - Identify Key Product Charaderistics.

® Manufaduring Engineaing and Quality Engineeing - Identify Key Control Charaderistics and

develop control plans and readion plans.
® Manufaduring - Continuous improvement, variation reduction and control plan maintenance, on-
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going review of Key product Charaderistics and Key Control Charaderistics

4. Definitions
Product Characteristic:

A product charaderistic is a physicd, chemica or visual charaderistic of a fina product or part
and is spedfied on product documentation such as blueprints or standards. They are classfied as
either standard or Key Product Charaderistics (KPC)

Examples: Lengths, diameters, torque, position, hardness chemistry, color, finish, involute form,
Size presence, etc.

Control (Process) Characteristic:

A control (proces9 charaderistic is not spedfied on any final product documentation or blueprint.
Process charaderistics define the process that creae the product and show up on: Tool and
Operation sheds, in-process drawings, set up or operator instructions, control/reagion plans,
process flow charts, etc. Control charaderistics are process parameters, variable or attribute,
which control or affed product charaderistics. They are classfied as either standard or Key
Control Charaderistics (KCC)

Examples. Fedls, spedls, in process dimensions (such as green sizes), Hed Treda time, Hea
Tred temperature, quench oil temperature, tool change frequency, air presaure, gage replacament,
tool geometry, toal regrind procedures, etc.

Standard Product Characteristics:

Reasonably anticipated variation of a standard product charaderistic is not likely to significantly
affed a product's fit/function, or safety/compliance. A standard product charaderistic is not
indicated with any spedal symbol on the blueprint.

Key Product Characteristic (KPC):
Reasonably anticipated variation of a Key Product Charaderistic could significantly affed a
products safety/compliance or is likely to significantly affed a products fit/function, or
safety/compliance. A Fit/Function (F/F) KPC is indicated with a<> open diamond symbol on SEC

drawings. A Safety/Compliance (S/C) KPC is indicated with an v inverted delta symbol on SEC
drawings. See table II-1 below for customer identified speda charaderistics and the SEC
equivalent. KPCsrequire ongoing monitoring per an approved Part Control Plan.

Standard Control (Process) Characteristic:
A processparameter which controls or affeds product charaderistic(s).

Key Control (Process) Characteristic (KCC):
|s a processparameter for which variation must be controlled around a target value to ensure that
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variation of a KPC is minimized or maintained around its target value. If a KCC is an in-process
dimension, a u filled diamond symbol will be used on SEC in-process drawings to indicate
statistical process control requirement. KCCs require ongoing monitoring per an approved Part
Control Plan and should be considered as candidates for process improvement.

Reasonably Anticipated Variation:

This refers to the variation experienced in the everyday manufacturing or assembly processes. It
is dightly broader than normal variation, however, the variation is not expected to be unlimited.
The determination or perception of the level of reasonably anticipated variation is based on the
application of usua and customary practices and controls for that particular process or part
specification and generally does not include special assignable causes.

Significantly Affect:

This indicates that the affect of the variation should be significant or major for Key Product
Characteristics. The effect should be applied to a customer satisfaction issue, rather than
maintaining print specifications, since all print specifications need to be met. Severity of an
occurrence or problem in relation to customer satisfaction needs to be accessed. For instance, a
safety concern would weigh heavier than a decrease in product performance detectable only to
very delicate measuring devices or trained evaluators under controlled conditions.

SAFETY AND/OR GOVERNMENT-REGULATED CHARACTERISTICS

Customer Term Symbol

Chryder | Safety Item Shidd () <S>*

Ford Critical Characteristic Inverted Delta (v )

General Safety/Compliance Key Product Characteristic Inverted Delta (@)

Motors <S/C>*

NVG Safety/Compliance Key Product Characteristic Inverted Delta (@ )
<S/C>*

SEC Safety/Compliance Key Product Characteristic Inverted Delta (v )
<S/C>*

* Alternate symbd for eledronic transmisgon.
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SEC

IMPORTANT PERFORMANCE, FIT, OR APPEARANCE CHARACTERISTICS

Customer Term Symbol

Chryder

Critical Characteristic
Critical Verification

Diamond (<& ) <D> *
Pentagon (00) <P>*

Ford Significant None- Identified
Charaderistic in Control Plan

General Fit/Function Key Diamond (<)

Motors Product Charaderistic <F/F> *

NVG Fit/Function Key Diamond (<)
Product Charaderistic <F/F> *

SEC Fit/Function Key Diamond (<) <D> *

Product Charaderistic <F/F>*

- past test data

* Alternate symbd for eledronic transmisson.
Identifying Key Product Characteristics

Customer identified spedal charaderistics are shown on customer drawings. Refer to individual
customer quality manuals and/or standards for additional information. The customer designated
spedal charaderistic will be used on all applicable documentation.

For SEC KPCs, a aossfunctional team is established consisting of (but not limited to) the following:
Product Engineeing (leader), Manufaduring Engineeing, Quality Engineaing, Customer
Engineeling, Manufaduring, Supgiers, Supgier Management & Development etc.

The role of the team is to review the product spedficaions and requirements and identify the Key
Product Charaderistics. Product Engineaing should conduct a review prior to reviewing with the
crossfunctional team to develop alist of potential or candidate Key Product Charaderistics.

The following tools are used during the review and Key Product Charaderistic identification
process

- past part quality history

- QFD
- Product Benchmarking

- blueprints and standards

- PFMEA (Potential Failure Mode and Effeds Analysis)
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The following criteria should be used in KPC seledion.

1) A KPC is a product charaderistic for which reasonably anticipated variation could significantly
affed a product's safety/compliance, or is likely to significantly affed customer satisfadion with
the product.

And/or

2) A KPC is a charaderistic that is particularly significant to the part performing its function and
warrants additional control and/or capability studies and on going control because the effeds of
manufaduring variations are significant.

And/or

3) A KPC isa dharaderistic in which reduction of variation around atarget value is likely to improve
quality, increasse austomer satisfadion and/or reduce @st.

And/or
4) A KPC isa dharaderistic tracedle bad to design/performance requirements.

The following gudelines apply in identifying KPCs:

® A product charaderistic should not be designated a KPC to ensure the part is made to print, since
all parts must med print spedfications.

® A KPC may be a variable or an attribute charaderistic. Attribute charaderistics could be go/no-
go, part/feaure presence, etc.

® KPCs should be identified such that they add to the total quality of the component and increase
customer satisfadion.

® Over application of KPCs should be avoided since one of the goals of the Key Charaderistic
Designation System isto aid in the e@nomicd manufadure of quality parts.

® The team approad should be use for the proper identification of KPCs. There should be ateam
consensus to make a charaderistic a KPC. Consideration for manufaduring concerns should be
given during the review whenever possble.

® Customer indicated criticd charaderistics shal not be revised without customer concurrence
Whenever possble, the customer should be part of the cross functional review of the
requirements. Spedal customer requirements for the control of these items should be covered in
the cntrol plan.

® Suppiers dould be invited to participate in the tean review whenever possble.

® Variable charaderistics should be chosen over attribute charaderistics. If an attribute
charaderistic is chosen, the method of control should be evaluated carefully and the capabili ty
defined. Error proofing should be considered where pradicd.

® KPCs may change over time as a result of product or processchanges, or tests that may establish
that the chosen KPC may not have been corred.

® Standard or common KPC seledion should be considered on similar parts or assmblies,
particularly on parts produced by similar processes or utili ze shared feaures.
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6. ldentifying Key Control Characteristics

After KPCs are identified, the lead role of the Key Charaderistic Designation System process is
taken over by Manufaduring Engineaing and Quality Engineaing. Key Control Charaderistics are
identified and documentation requirements for the control plan and readion plan are generated. A
crossfunctional review is used in determining KPCs. Aswith KPCs, KCCs have cetain teststo help

determineif a control charaderistic isa KCC or not:
The following tests $ould be used in consideration of a charaderistic asa KCC.

1) A KCCis aprocessparameter in which variation must be controlled around a target value to
ensure that variation of a KPC is maintained around its target value. The KCCis used to adjust

the KPC to itstarget value.
And/or
2) A KCCisaprocessparameter for which variation reduction will reduce variation of a KPC.
And/or
3) Itisdiredly tracedleto a KPC. (examples - KPC - fina PD size, KCC - green PD size)
And/or
4) Itisparticularly significant to assuring a KPC acdhievesits target value.

The following gudelines apply in identifying KCCs:
® A KCCcan be ather avariable or attribute processparameter

® KCCs and other process parameters are (generaly) not shown on any final product
documentation or blueprint. A u filled diamond symbol will be used on SEC in-process
drawings to indicae statisticd processcontrol requirement. The letters KCC or <D> should be

used where gpropriate asidentification on written documents.
® KCCs gl be shown on:

- Control plans - Process $eds
- Readion plans - In-Processdrawings
- Operator instructions - Relevant Inspedion instructions

- Operation and tool sheds
® KCCsarerelated to KPC, KCCs should not be spedfied for standard product charaderistics.

® Thefollowing todls $ould aso be mnsidered in determining KCCs:

- List of KPCs - Hed tred studies

- PFMEA - Tool and operation sheds

- ProcessFow diagram - Fallureroot cause analysis

- Control Plan - Cause and Effed (Fish Bone) Diagrams
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- QFD - Design of Experiments
- FMA (Failure Mode Analysis) - Team input
- Processcapability information

7. Control Plan and Reaction Plan

Product control plans shall be maintained and documented as indicaed in the AIAG Advanced
Product Quality Planning and Control Plan Reference Manual (APQP) KPCs shall be included in the
control plan and readion plans should be drawn up for processes with KPCs. The control plan
should outline control and verification steps for KCCs and should be done in acmrdance with
APQP. (Refer to AIAG APQP manual and QS-9000for more spedfic control plan requirements for
KPCs and all other print spedfications).

8. Continuous I mprovement and Variation Reduction

The Key Charaderistic Designation System is an evolutionary process which requires continual
review and allows change as processes develop and improve. Under standard and usual pradices,
systems are in placeto maintain al print charaderistics within spedficaion and the appropriate
methods of control are applied on them. Since the Key Charaderistic Designation System requires
that KPCs need additional care, additional resources are allocated to study KPCs and KCCs and to
implement variation reduction adions as part of the cntinuous improvement process

9. Control Requirementsfor KPCsand KCCs
Appropriate Control Method Application:

Under the Key Charaderistic Designation System and QS-900Q it is expeded that al part
feaures are maintained within print spedficaion and that the appropriate control method and
process have been chosen for that particular charaderistic. This applies equaly for Standard
and Key Charaderistics (product and procesg. Preventions, precaitions and error proofing still
need to be applied smartly and appropriately on al charaderistics. Any changes in control
methods, such as removing SRC or reducing sampling frequency, should be done only after
confirming that a stable, predictable and in-control processexists. The dedsion on the change
should be reviewed with the appropriate Quality and Engineeing function to review the data.
Changes in control methods or processes fal under approval restrictions and procedures
outlined in PPAP, SEC Quality Manuals and QS-900Q Over control of processes adds costs
and could have qudity implications that add cost that may have been prevented by applying
appropriate control method.

Quality Requirements:

By nature and definition, KPC's are charaderistics which demand improvement since variation
reduction would provide significant benefits to customer satisfadion. As outlined in QS-900Q
cgpabili ty targets for KPCs of Cy >1.33 and P, >1.67 apply for variable charaderistics and the
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prescribed acceptability for attribute charaderistics is zero defeds. Processes shall be designed
and maintained to remain stable and in control. Standard corredive adion and readion
procedures apply for al non conformances or out of control or instable processes. In addition,
continuous improvement is necessary on all aspeds of the design, processes and systems asped
of the business and product. KPCs and KCCs require additional resources and attention to
fadlitate variation reduction and continuous improvement. Additional requirements and
expedations apply as follows:

Standard Care:

Standard care is conformance to usual and customary pradice and to ensure conformance to
requirements. Standard care also includes continuous improvement, as all organizaions neel to
continuously improve to keg up with the demands and changes of the marketplace Standard
cae applies to the provisons in SEC Supgdier Development Manual, PPAP, APQP, SEC
Quality Manuals, SEC Engineaing Manuas, and QS-900Q Standard cae applies to all
charaderistics and processes, both Key and standard.

Usual and Customary Care:

Usual and customary care includes accepted pradices, procedures, and systems sich as.

- Gage maintenance, certification, control and cdibration programs

- Preventative and planned maintenance

- Operator training

- Utilize Advanced Product Quality Planning (APQP)

- Processquadlification and audit systems (machine rundffs, audit, setup approvals etc. ...)
this includes systems to asaure that processes are cgpable to produce the parts within
spedficaion consistently.

- Engineeing change antrol and implementation systems

- PPAP (Production Part Approval Procesg

- Purchase part and processquality assurance

- Measurement and asessnent systems

- Materia control and identification systems

- Nonconformance identificaion, containment, disposition and corredive adion
systems.

- Systemsto ensure adherenceto procedures

- Quality and Engineaing procedures

- Reaord control and retention systems

Additional Care:

Additional care applies to all KPC's, Both Fit / Function and Safety / Compliance Additional
cae includes all the provisons under standard care and usual and customary care, however
includes the following additional fadors:
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- Processreview and KCC identification

- Processflow diagrams and control plan development
- Ensuring processin-control and stabili ty

- Ensure mnformanceto target and variation reduction

Special Care:

Speda cae applies to Safety / Compliance KPC's only and spedal cae requirements are in
addition to standard and additional care that should be applied to these charaderistics. Spedal
caeincludes:

- Communication of non-conformance of material/product

- Implementation of containment on the nonconforming material

- Provide documentation and retention requirements

These reporting and containment requirements can be found in more detail in the SEC Quality
Manual.

Due Care:

Due cae applies to SEC, Customers and Supdier Employees. Due cae is what the
knowledgeable and responsible person would do to asare that products are designed and
manufadured in compliance with applicable governmenta standards and regulations.

10. SEC Manufacturing Requirements

Requirements for SEC manufadured parts and processes are as outlined in this document and
include the following: (These requirements apply in addition to and in ac®rdance with individual
customer requirements and the requirements outlined in QS-9000and PPAP)

Except in the case of increase in control, approval of process and/or control method change
must be obtained prior to implementation.

The request for Control and Processchange should be submitted with the following:

- Updated control plan

- Current and past cagpability data to support the requested change

- New madine caability (if applicable)

- Badkground information and justification for the diange

Demonstration of Capability on all charaderistics.

Monthly reporting and maintenance of processdata ad capabili ties on KPCs.

Retention of KPC cgpability datafor 2 yeas

Trading of variation reduction on KPCs and KCCs

Variation reduction and continuous improvement projeds on KPCs and KCCs in addition to
continuous improvement programs required in QS-900Q

Deletions of text from this edition ar e shown with Strikeeut-Addition to this edition are shown in Blue Text.

See on-line system for current version.

For internal use only. Uncontroll ed copiesmay nat be of the latest revison. W. A Thomas Co. procedures are subjed to frequent change. It isthe users
resporsibility to comply with current versons.” Distribution o uncontroll ed copiesisfor information orly.



S

EC

Specialty Engine Components L.L.C.

Key Characteristic Designation System

Doc. No. QAP -001 Rev. |

Date: 05/14/02 Page 10 of 10

11. Related Documents
QS-9000

Quality System, QAP 4.2.3

SEC - Quality Manuals

SEC - Supplier Quality Development Manual - SQD-9000
AlAG- Potentia Fallure Mode Effeds Analysis (PFMEA)
AIAG - Statistica ProcessControl (SRC)

AIAG - Production Part Approval Process(PPAP)

AIAG - Advanced Product Quality Planning and Control Plan
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