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Chapter 21. Automotive Core Tools
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0) Introduction

The purpose of this chapter is to cover the 5 automotive core tools. However, there can be no in-depth
discussion, as it isimpossible to cover the 5 core tools in a short chapter. For more information, consult
the AIAG Reference manuals on these 5 tools. The 5 core tools are: a) APAP, b) FMEA, c) SPC, d) MSA,
e) PPAP. Control Plan is considered part of APAP. The 5 core tools are not neatly discussed in the
Standard, but mentioned here and there. Some with fuller discussions such as control plan and MSA.
Others are just briefly mentioned such as FMEA, SPC and APAP/PPAP.

At the time of writing, new versions of the core tools are available for upgrading.

1) 8.3.4.4 Product Approval Process (IATF16949)

(Clause Description-Paraphrase)

The organization shall establish, implement, and maintain a product and manufacturing approval
process conforming to requirements defined by the customer(s). The organization shall approve
externally provided products and services per ISO 9001, Section 8.4.3, prior to submission of their part
approval to the customer. The organization shall obtain documented product approval prior to
shipment, if required by the customer. Records of such approval shall be retained. NOTE Product
approval should be subsequent to the verification of the manufacturing process.

(Highlights of the clause)

o (Ref to old Standards). There was a clause, 7.3.6.3 of the same title, in the old version of
ISO/TS16949.

o In the old version it was very simple: conform to a product and manufacturing process
approval procedure recognized by the customer. In other words, there is no prescribed
method from IATF. PPAP from AIAG can be used but not mandatory.

e The new version uses the form ‘defined’ instead of ‘recognized’ by the customer. The meaning
has a slight difference but does not alter the result

e The new version extends the control to sub-supplier. You need to approve externally provided
products and services prior to submission of the part approval to the customer

e Records of approval of externally provided products shall be retained

e NOTE said the obvious, only after verification of the manufacturing process, can approval be
given.
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(Compliance best practice)

8.3.4.4 Product Approval Process

1. When we speak of design in IATF, we think of the APQP. For submission of data and
document to customer, we extract them from APQP files

2. Butin practice, many organizations do not start with APQP, but will base on PPAP directly
for planning and for warrant submission. It saves time, no redundant work, and all the
data and rules for approval are given here.

3. This is what the clause say, a method initiated by the customer. So you can safely use this
method for product and project management. And there is no need to do both APQP and
PPAP for the same project.

4. For submission, we have to approve info (e.g. ECN, PPAP) etc from sub-suppliers, before
onward submission to customer. You should have evidence of this.

5. If customer does not specify a method, you can use an internally- defined method for
PPAP, complying to the outputs specified in 8.3.5, 8.3.5.1, 8.3.5.2 as applicable. See
Exhibit 21-3. Otherwise it is an non-compliance.

6. For project scheduling, do not use the chart given in Exhibit 21-1, as it is only a concept
chart used for illustration on APQP. You should just use a Gantt Chart, and lay out your
tasks according to sequence. Most importantly, your trial and mass production dates
should be based on the master schedule, from the customer

7. Inputs from customer are usually drawings and technical specs, and PSW form. See
Exhibit 21-2. This is not sufficient however. You need to ask for master schedule, a PPAP
list, and lessons learned, if the part is new to you.

8. APQP and PPAP are automotive core tools with a deep level of knowledge. You need to
read the AIAG reference manuals or attend such training courses for better understanding.

2) 7.1.5.1.1 Measurement system analysis (IATF16949)

(Clause Description-Paraphrase)

Statistical studies on the variation present in the results of each type of inspection, measurement, and
test equipment system identified in the control plan shall be studied. The analytical methods and
acceptance criteria used shall be given in reference manuals. Other analytical methods and
acceptance criteria may be used if approved by the customer. Records of customer acceptance of
alternative methods shall be retained along with results from alternative measurement systems
analysis

(Highlights of the clause)

(Ref to old Standards). This used to be known as 7.6.1 in the previous ISO/TS Standard. The previous
requirements are the same as the new one, except for a rewording “reference” to “identified” (in the
control plan)

The method used are generally either the AIAG MSA Reference Manual or other equivalents. All
equipment identified in the control plan are subject to this study.

NOTE: For MSA studies, critical or special product or process characteristics should be given priority .
Some organizations interpret that they only have to check the those equipment used for critical
characteristics, which is incorrect.
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(Compliance best practice)

7.1.5.1.1 Measurement system analysis

1. Many organizations provide only GR&R studies instead of the full MSA. A full MSA shall
include bias, linearity and stability studies.

2. Customer auditor acceptance is common with GR&R. See Exhibit 21-4. There is no specific
directive for IATF auditors if GR&R alone is acceptable. In most cases IATF auditor will
decide based on customer acceptance.

3.  However if a customer specified AIAG reference manuals, then G&R is not adequate and
the Organization must provide full MSA. For GR&R, attribute characteristics shall use the
acceptable methods. This Attribute GR&R study is becoming important as visual and
appearance characteristics are getting more emphasis in automotive. See Exhibit 21-5.

4. There is a NOTE at the bottom of the clause that is creating some confusion. It says
“prioritization of MSA should focus on critical or special product or process
characteristics”. Some organizations interpret this as only equipment used to measure
critical characteristics needs MSA. This is wrong, because ALL equipment specified in the
control plan shall be provided with MSA studies. The statement just meant that when
choosing a point to study a particular measuring equipment for MSA, it should be
preferably be a critical point e.g. one that is designated as special characteristics.

3) 8.3.5.1 D&D Outputs-Supplemental (product) IATF16949
This clause quite a drawn out discussion with lots of details. Refer to Chapter 22 for details.
(Highlight on the clause)
e The purpose for the clause appearing in this chapter is to show DFMEA as part of the output
of Product Design

e To understand DMEA, AIAG FMEA Reference Manual should be consulted.

(Compliance best practice)

8.3.5.1 D&D Outputs-Supplemental

1. This clause is quite a long discussion with lots of details. Refer to Chapter 22 for details.
The clause requires DFMEA as the output, which is a core tool. See Exhibit 21-6 for a
specimen of DFMEA.

2. The core team shall be familiar with DFMEA for risk management and PPAP package
compilation

3. To understand DFMEA, the design team should consult AIAG FMEA Reference Manual, or
attend a specific training

4) 8.3.5.2 Manufacturing Process Design Output (IATF 16949)
This clause quite a drawn out discussion with lots of details. Refer to Chapter 22 for details.

(Highlight on the clause)
e The purpose for the clause appearing in this chapter is to show DFMEA as part of the output
of Manufacturing Process Design output.
e To understand PFMEA, AIAG FMEA Reference Manual should be consulted.
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(Compliance best practice)

8.3.5.2 Manufacturing Process Design Output

4. This clause quite a long discussion with lots of details. Refer to Chapter 22 for details. The
clause requires PFMEA as an output, which is a core tool. See Exhibit 21-7 for a specimen
of PFMEA.

5. The core team shall be familiar with PFMEA for risk management and PPAP package
compilation

6. To understand PFMEA, the design team should refer to AIAG FMEA Reference Manual, or
attend a specific training

5) 8.5.1.1 Control Plan (IATF16949)

(Clause Description-Paraphrase)

The organization shall develop control plans at, subsystem, component, and/or material level for the
relevant manufacturing site and all product supplied, including those for processes producing bulk
materials as well as parts. Family control plans are acceptable for bulk material and similar parts using
a common manufacturing process. The organization shall have a control plan for pre-launch and
production that shows linkage and incorporates information from the design risk analysis (if provided
by the customer), process flow diagram, and manufacturing process risk analysis outputs (such as
FMEA). The organization shall, if required by the customer, provide measurement and conformity
data collected during execution of either the pre-launch or production control plans. The organization
shall include in the control plan:

a) controls used for the manufacturing process control, including verification of job set-ups;

b) first-off/last-off part validation, as applicable;

c¢) methods for monitoring of control exercised over special characteristics defined by both the
customer and the organization;

d) the customer-required information, if any;

e) specified reaction plan; when nonconforming product is detected, the process becomes
statistically unstable or not statistically capable. The organization shall review control plans,
and update as required, for any of the following:

f) the organization determines it has shipped nonconforming product to the customer;

g) when any change occurs affecting product, manufacturing process, measurement, logistics,
supply sources, production volume changes, or risk analysis (FMEA) ;

h) after a customer complaint and implementation of the associated corrective action, when
applicable;

i) at a set frequency based on a risk analysis. If required by the customer, the organization shall
obtain customer approval after review or revision of the control plan

(Highlights of the clause)
e (Refto old Standards). There had been a clause, 7.5.1.1 of the same title.
e Previous requirement were simpler; which is summarized in the main paragraph of the new
clause (see above)
e The new requirements are: a), b), d), f) h) and i)
e Details of control plan compilation are now given in the clause description, too many to be
transcribed here
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To really able to construct a control plan, AIAG APQP Reference Manual (Control Plan section)
should be consulted.

(Compliance best practice)

2.
3.

8.5.1.1 Control Plan
1.

Control Plan, although is a part of APQP Manual, it is widely used for process control by
production department. Exhibit 21-8.

The new requirements on control plan are : a), b), d), f) h) and i) of clause description.

For new projects, the control plans are expected to comply to this new requirement. Some
of the active parts should also be upgraded, because IATF auditors will invariably be using
them for production audits

Verification of set-up is often missed out from Control Plan, and so it should be included
back. See Exhibit 21-9

There is also a need to include alternative or backup process control method in the Control
Plan. This is discussed in Clause 8.5.6.1.1 in Chapter 12 & 23. See Exhibit 12-5 for a
specimen.

6) 9.1.1.2 Identification of Statistical Tools (IATF16949)

(Clause Description-Paraphrase)

The organization shall determine the appropriate use of statistical tools. The organization shall verify
that appropriate statistical tools are included as part of the advanced product quality planning (or
equivalent) process and included in the design risk analysis (such as DFMEA) (where applicable), the
process risk analysis (such as PFMEA), and the control plan.

(Highlights of the clause)

(Ref to old Standards). There had been a clause, 8.1.1 identification of statistical tools, in the
previous version of ISO/TS1694.

The requirement was very simple: Appropriate statistical tools for each process shall be
determined during advance quality planning and included in the control plan.

There is basically no change. The full requirement is in the clause description.

(Compliance best practice)

9.1.1.2 Identification of Statistical Tools
1.

SPC is strongly encouraged by IATF especially in the earlier versions of ISO/TS. Like in 6
Sigma, SPC has been toned down somewhat. It is still used for controlling special
characteristics. Organization can use it on any characteristic to control its variability.

The clause requires the organization to identify, during APQP stage, the kind of SPC to be
used. Most people regards the XBar/R chart is equivalent to SPC. See Exhibit-21-10. But
this is not true, there are many types of SPC, and XBar/R chart is only one type, and may
not be suitable for your case.

SPC requirement shall be indicated in FMEA, control plan etc

7) 9.1.1.3 Application of statistical concepts (IATF16949)
(Clause Description-Paraphrase)
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Statistical concepts, such as variation, control (stability), process capability, and the consequences of
over-adjustment, shall be understood and used by employees involved in the collection, analysis, and
management of statistical data.

(Highlights of the clause)

(Ref to old Standards). There had been a clause, 8.1.2 Knowledge of basic statistical concepts,
in the previous version of 1ISO/TS$16949.

The old requirement was simple: Basic statistical concepts, such as variation, control (stability),
process capability and over-adjustment shall be understood and utilized throughout the
organization.

Instead of throughout the organization, the new clause only requires relevant people to be
understand. These are people involved in the collection, analysis, and management of
statistical data. It is more practical

(Compliance best practice)

9.1.1.3 Application of statistical concepts
1.

2.

3.

In particular, organization must ensure the relevant people have the knowledge to
construct/interpret the SPC charts correctly

Training on SPC is useful to ensure compliance. The training shall cover variation control,
process capability and over-adjustments.

IATF auditors will know your level of competency on SPC, by looking at the charts you have
produced.

8) SIs & FAQs

FAQ IATF Clause Questions and Answers
QUESTION:
Are MSA studies required for each instrument or device?
7.1.5.1.41 ANSWER:
6 Measurement system | — - ) . . . )
No. A complete statistical study on each single piece of equipment is not required.

analysis
y Instruments with the same characteristics (e.g. measurement range, resolution, repeatability,

etc.) can be grouped and a sample instrument (representative of the gauge family) can be
used for the statistical study.

9) Supplementary Notes

Legend: HOC= Highlights of Clause, CBP= Compliance Best Practice, S& Q= Sls & FAQ, EXH= Exhibits

Clause Section Clarification Subjects

8.3.4.4 CBP SN21.1. If the PPAP list from customer is too simple, and does not

including mandatory items in the clauses e.g MSA and SPC. Do |
still have to do these missing items?

8.3.5.1 CBP SN21.2. Am | allowed to change the FMEA format?
8.5.1.1 CBP SN21.3. Why is Control Plan not a core tool by itself, but part of
APQP?
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8.5.1.1 CBP SN21.4. Am | allowed to change the Control Plan format? Can I call
it something else e.g. Process Management Plan, to avoid being
confuse with control charts by the people?

7.151.1 CBP SN21.5. For attribute GR&R, there are a lot of visual defects. Do
we have to do one at a time, or | can do all at one time?
9.1.1.2 CBP SN21.6. Customer asked for SPC only during PPAP submission, but

did not say we need to do so during mass production. Do we need
to include it in in our operations?

9.1.1.3 CBP SN21.7 Some automotive parts are only running few days in a
month. When we compile the monthly studies on CpK, we find the
results looking odd. What is wrong?

SN21.1. If the PPAP list from customer is too simple, and does not including mandatory items in the
clauses e.g. MSA and SPC. Do I still have to do these missing items?

If it is @ mandatory item in the clause, you have to produce it. You need not send the results to the
customer, but you have to retain the records for IATF audit.

SN21.2. Am | allowed to change the FMEA format?

Yes, you can, but not advisable. Firstly the form is already very cramp, adding more columns will make
it worse. Secondly it is well-proven to contain adequate information. | am not sure what else you can
bring to the form that is not already there.

SN21.3. Why is Control Plan not a core tool by itself, but part of APQP?

Control Plan is contained in the APQP reference manual, which | also don’t quite agree. It is so
important that it should be the 6th core tool. All the more now that control plan is used so widely in
this new version. It has also shifted from design zone to production/process control zone (Clause 8.3
to 8.5). But it does not really matter, you can always consider it as a separate tool. | always do.

SN21.4. Am | allowed to change the Control Plan format? Can I call it something else e.g. Process
Management Plan, to avoid being confuse with control charts by the people?

Yes, you can change the format but not recommended. It is well established. If you change the format,
it will be in the way of usage and reference. Yes, you can change the name of the tool. There are some
organizations doing it. Its OK with IATF auditors.

SN21.5. For attribute GR&R, there are a lot of visual defects. Do we have to do one at a time, or can
I do all at one time?

You can do all at one time. There are enough samples used (50), for you to plant in all sort of
appearance defective parts for the study. Organize it well and you can get the same results.

SN21.6. Customer asked for SPC only during PPAP submission, but did not say we need to do so
during mass production. Do we need to include it in in our operations?

Itis quite unlikely customers would not ask for SPC on special characteristics. You should recheck their
SQM or reconfirm with them. But if it is really not needed, ask for a written confirmation and you can
be exempted.

SN21.7. Some automotive parts are only running few days in a month. When we compile the
monthly studies on CpK, we find the results looking odd. What is wrong?

SPC (Xbar/R) has to work with min 100 data to be accurate. If you do not have the samples in a month,
extend it further, to say 3 months, or even 6 months. It is better to not to have results every month,
than to have inaccurate results. Alternatively, you can run on a cumulative, or moving SPC, so that you
can still have monthly data. However, some software has a limit on total data they can process.
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Exhibit 21-1. APQP

L]

PRODUCT QUALITY PLANNING TIMING CHART

Concept
Initiation/Approval
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Approval Prototype Pilot Launch
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Product Design and Dew.
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Process Design and Development

1

|
Product and Process Validation \

Production
é Feedback Assessment and Corrective Action
PRODUCT PROCESS
PLAN AND DESIGN AND DESIGN AND PRODUCT FEEDBACK
DEFINE DEVELOPMENT DEVELOPMENT AND PROCESS ASSESSMENT AND
PROGRAM VERIFICATION VERIFICATION VALIDATION CORRECTIVE ACTION

hemarks given in this section explain on the exhibit. Do not include them as part of the form.

e This is only a conceptual chart that shows the process is roughly divided into 5 phases and
also their sequence. It is only a concept. You are not required to show linkage of your
actual project plan to this APQP chart

¢ Using a Gantt Chart is more effective because all customers use that. Lay out all the PPAP
items in sequence and provide timing for their execution.

L ]

Most importantly is to follow the customer’s timing, especially for the first trial and mass
production.




S}

Exhibit 21-2. PSW 600 Form

DaMLERCHRYSLER L Part Submission Warrant

Part Name Cust, Part Number

Shown on Dr W No Org. Part Numb:

Engineering Change Level Dated

Additional Engineering Changes Dated

Safety and/or Government Regulation [1ves [J No Purchase Order No Waeight (kg)
Checking Akt No Checking Ald Engineering Change Level Dated
ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
Orgarezation Name & SupplerVendor Code Customer Name/Division

Street Address BuyenBuyer Code

City Region Postal Code Country Application

MATERIALS REPORTING

Has rer-required Subst: of Concern information been reported? D ves [ No O wa

Submitted by IMDS or other customer format

Are polymeric parts identified with appropriate 1SO marking codes? Cyes One O wa

REASON FOR SUBMISSION (Check at loast one)

] mitial Submission [[] Change to Optional Construction or Material
[[] Engineering Change(s) [[] Supplior or Material Source Change

[[] Tooling: Transter, Replacement, Refurbishment, or additional [[] Change in Part Processing

[C] Correction of Discrepancy [[] Parts Produced at Additional Location

(] Tooling inactive > than 1 year [[] Other ~ please specity below

REQUESTED SUBMISSION LEVEL (Check oneo)
D Level 1 —« Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customeor
D Level 2 « Warrant with product samples and limited supporting data submetted to customer

D Level 3 ~ Warrant with product samples and complete supporting data submitted to customer

[ Level 4 — Warrant and other requirements as defined by customer

D Level 5 -~ Warrant with product samples and % supporting data d at orgar 's o Aacturing 1
SUBMISSION RESULTS
The results for [] dimensional measurements [_] material and functional tests [ O I P ckag

These results meet all design record requirements DVn DNO (M "NO" ~ Explanation Required)
Mold / Cavity / Production Process

DECLARATION
1 affiern that the samples represented by this warrent are representative of our parts which were made by a process that meets all Production Parnt
Approval Process Manual 4th Eddion Requirements. | further affiem that these samplos were produced at the production raste of . /__hours

1 also certfy that documented evidence of such compliance s on file and avadable for review lhnvomod-nyéwhbmnhwnlhudodu:mbom
EXPLANATION/COMMENTS

Is each Customer Tool properly tagged and numbered? Cves COnoe [ wa

Organization Authorized Signature Date
Print Nameo Phone No FAX No
L — E-mail

FOR CUSTOMER USE ONLY (IF APPLICABLE)
PPAP Warrant Disposition: [_] Approved [ ] Rejected [ ] Other

Customer Signature Date
-Exint: Neme c ' Tracking Number (optional) _

Remarks given here explain on the exhibit. Do not include them as part of the document.

e This PSW form was originally a creation of AIAG, to specify what is needed for project
submission for the 3 automotive companies in US. The level of submission tells you
what is needed. But this is not really so useful, when it is opened to the world.
Different OEM in Europe and Japan do not follow this exiactly. It can still be used, but
the information provided in PSW is not quite enough to start planning.

e European, Japanese, Koreans and Chinese OEM require more or different things. You
need to ask from your customers accordingly e.g. master schedule, PPAP list, lessons
learned if applicable.
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Exhibit 21-3. PPAP Requirement

PPAP List

1. Design Records

A copy of the drawing. If the customer is responsible for designing, this is a copy of customer drawing that is sent together with the Purchase
Order (PO). If supplier is responsible for designing this is a released drawing in supplier's release system.

2. Authorized Engineering Change Documents

A document that shows the detailed description of the change. Usually this document is called “Engineering Change Notice”, but it may be
covered by the customer PO or any other engineering authorization.

3. Customer Engineering Approval, if required

This approval is usually the Engineering trial with production parts performed at the customer plant. A “temporary deviation"” usually is required
to send parts to customer before PPAP. Customer may require other “Engineering Approvals”.

4. Design Failure Modes and Effects Analysis (DFMEA), applied in special situations

A copy of the Design Failure Mode and Effect Analysis (DFMEA), reviewed and signed-off by supplier and customer.

5. Process Flow Diagram

A copy of the Process Flow, indicating all steps and sequence in the fabrication process, including incoming components.

6. Process Failure Modes and Effects Analysis (PFMEA)

A copy of the Process Failure Mode and Effect Analysis (PFMEA), reviewed and signed-off by supplier and customer. The PFMEA follows the
Process Flow steps, and indicate “what could go wrong” during the fabrication and assembly of each component.

7. Control Plan

A copy of the Control Plan, reviewed and signed-off by supplier and customer. The Control Plan follows the PFMEA steps, and provides more
details on how the “potential issues” are checked in the incoming quality, assembly process or during inspections of finished products.

8. Measurement System Analysis (MSA)

MSA usually contains the Gage R&R for the critical or high impact characteristics, and a confirmation that gauges used to measure these
characteristics are calibrated.

9. Dimensional Results

A list of every dimension noted on the ballooned drawing. This list shows the product characteristic, specification, the measurement results and
the assessment showing if this dimension is “ok” or “not ok”. Usually a minimum of 6 pieces is reported per product/process combination.

10. Records of Material / Performance Test Results

A summary of every test performed on the part. This summary is usually on a form of DVP&R (Design Verification Plan and Report), which lists
each individual test, when it was performed, the specification, results and the assessment pass/fail. If there is an Engineering Specification,
usually it is noted on the print. The DVP&R shall be reviewed and signed off by both customer and supplier engineering groups. The quality
engineer will look for a customer signature on this document. In addition, this section lists all material certifications (steel, plastics, plating, etc.),
as specified on the print. The material certification shall show compliance to the specific call on the print.

11. Initial Process Studies

Usually this section shows all Statistical Process Control charts affecting the most critical characteristics. The intent is to demonstrate that critical
processes have stable variability and that is running near the intended nominal value.

12. Qualified Laboratory Documentation

Copy of all laboratory certifications of the laboratories that performed the tests reported on section 10.

13. Appearance Approval Report (AAR)

A copy of the AAl (Appearance Approval Inspection) form signed by the customer. Applicable for components affecting appearance only.

14. Sample Production Parts

A sample from the same lot of initial production run. The PPAP package usually shows a picture of the sample and where it is kept (customer or
supplier).

15. Master Sample

A sample signed off by customer and supplier, that usually is used to train operators on subjective inspections.

16. Checking Aids

When there are special tools for checking parts, this section shows a picture of the tool and calibration records, including dimensional report of
the tool.

17. Customer-Specific Requirements

Each customer may have specific requirements to be included on the PPAP package. Morth America auto makers OEM (Original Equipment
Manufacturer) requirements are listed on the IATF website.

18. Part Submission Warrant (PSW)

This is the form that summarizes the whole PPAP package. This form shows the reason for submission (design change, annual revalidation, etc.)
and the level of documents submitted to the customer. There is a section that asks for “results meeting all drawing and specification
requirements: yes/no” refers to the whole package.

Remarks given in this section explain on the exhibit. Do not include them as part of the document
e This list is taken from the internet and it has 18 elements. Most large OEM will ask for more, or something
different. You have to follow customer requirementl
+ Inthe event you are dealing with smaller customers, and quite commonly they do not have a PPAP list, You can
follow this list, or a modified one from this list, as your internal standard

10
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Exhibit 21-4. GR&R
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Remarks given in this section explain on the exhibit. Do not include them as part of the document

This is often taken as MSA. It is not, as It is only part of an MSA. A full MSA will be GR&R + Linearity, stability and bias studies.

Generally, IATF auditors will accept, if the customer did not specify to follow AIAG. If they do, that GR&R is not enough and therefore it is a

nonconformance.

Quite commonly, North American customers specify AIAG. So you need to read through their SQM carefully. Japanese, European and other Asian

OEM tend to accept GR&R, in place of MSA.

It is also common to see slight variations of the above. Organization often claims it is from customers or downloaded from the internet, that
generated erroneous results. Under such circumstances, it is recommended that you cross check the results using the AIAG format.
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Exhibit 21-5. Attribute GR&R
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Remarks given in this section explain on the exhibit. Do not include them as part of the document
e Attribute GR&R is a modified GR&R for studying of ‘yes/no’, ‘'OK/Not OK’ type of measurement systems
e The above is the long method which is acceptable to AIAG. Earlier on there is a short method, which is not in use now
e Alternatively, you can also use software such as Minitab. Minitab’s presentation is totally different and you need to go
through their tutorial to understanding and interpret
e For more details, consult the AIAG MSA Reference Manual
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Exhibit 21-6 DMEA Form
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Exhibit 21-7 PMEA Form
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Exhibit 21-8 Control Plan
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Exhibit 21-9 Showing Setup in Control Plan
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Exhibit 21-10 SPC
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Average and Range Chart
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Remarks given in this section explain on the exhibit. Do not include them as part of the document

This is a Xbar/R chart. Many people think that this is SPC. Yes, it is one of the SPC methods. There
are others. Example: within Average-Range charts, there are other variation e.g. Xbar/s, IMR
charts, Median & Range charts. There are also other forms of charts such as P chart, C chart and U
chart etc.

In most situation, Xbar/R chart is suitable. Note that this particular chart only show the graph.
Most software now calculate the process capability (CPK, PPK etc) as well. Choose a chart that also
give the process capability data and you can kill 2 birds with 1 stone.

Besides the Cpk, it is important to understand the Xbar/R chart because it gives warnings on
upcoming problems. Actions can then be taken before problem hits you. You do this by studying
the curves. You need to attend a SPC course or read up the SPC reference manual to understand

>> End of Chapter 21 <<
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