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What is PPAP and when is it required? “TENNECO™

PPAP (Production Part Approval Process) — evidence that all customer engineering
design records and specification requirments are properly understood by the supplier and
that the manufacturing process has the capability to produce consistently meeting these
requirements during an actual production run at the quoted production rate.

Suppliers may be requested for PPAP submission based on the following but not limited
to:

New Part/Product or New Tool

Engineering Changes to design records,
Tooling Transfer, Replacement, Refurbishment
Correction of Discrepancy

Material change

Sub-supplier change

Change in Part Processing

Material Source Change

Supplier Manufacturing location change
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Purpose and scope “TENNECO™

Main purpose of this manual is understanding by the Supplier, Tenneco PPAP & relevant
documentation requirements.

For each PPAP element it will be explained how to fulfill our demands:
1. Design Records
2. Engineering Change Documents
3. Customer Engineering Approval
4. Design FMEA (dEMEA)
5. Process Flow Diagram (PFD)
6
7
8
9

Process FMEA (pFMEA)
Control Plan (CP)
Measurment Systems Analysis Studies (MSA)

. Dimensional Results
10. Records of Material / Performance Test Results
11. Intial Process Studies
12. Qualified Laboratory Documentation
13. Appearance Approval Report (AAR)
14. Sample Product Parts (PPAP samples)
15. Master sample
16. Checking Aids
17. Records of Compliane with Customer-Specific Requirements
18. Part Submission Warrant (PSW)/Bulk Material Checklist




Tenneco Specific Requirements “TENNEGO™

As many other OEMs and Tierl customers Tenneco also has addtional requirements
which need to be fullfiled before approval (as per identified Tenneco Purchasing). These
requirements are listed below:

Al.Launch Containment Plan

A2.Capacity Verification (as required)

A3.APQP Tracker

A4.IMDS Documentation

A5.Packaging Plan Proposal

A6.Vendor Tooling Registration Form

A7.Manufacturing Review Form (nothing is required in this section)
A8.Process Change Notice (used only for PPAP’d due to a Process Change)
A9.Conflict of Minerals (if applicable)
A10.Subcontractors/Suppliers PPAP

Al11.0ther Specified Requirement (as required)

Detailed information about each item can be found in Tenneco Supplier Manual
(https://suppliermanual.tenneco.com//) or by contacting respective plant
representative or SDE.




Abbreviations and terms “TENNECO™

AIAG — Automotive Industry Action Group

PPAP - Production Part Approval Process

APQP — Advanced Product Quality Planning

TSM — Tenneco Supplier Manual

GRR — Gauge Repeatability & Reproducibility

MSA — Measurement System Analysis

CP — Control Plan

PFD — Process Flow Diagram

FMEA — Failure Mode and Effect Analysis

RPN — Risk Priority Number

RFQ — Request for Quote

SDE - Supplier Development Engineer

SQE — Supplier Quality Engineer

PCN — Process Change Notification

CC — Critical Characteristic

SC - Significant Characteristic

PTC — Pass Through Characteristics

Cpk — The capability index for a stable process - sigma is based on subgroup variation
Ppk — The performance index — sigma is based on total variation
ISO/IEC 17025:2005 — General requirements for the competence of testing and calibration laboratories
A2LA — American Association for Laboratory Acccreditation




PPAP Submission Level “TENNECO™

PPAP levels differ only on the document Submission vs Retention. Hence it is the
responsibility of the supplier to keep updating all the necessary documents at their end
per Level 3 requirements and ensure it is readily available for Tenneco upon request
within 48 hours.

PPAP Submission Levels:

» Level 1. PSW only (and for designated appearance items, an Appearance
Approval Report)

» Level 2: PSW with sample products and limited supporting documents

» Level 3: PSW with sample products and complete supporting documents
(standard submision level)

» Level 4: PSW and requirements as defined by the customer

» Level 5: PSW with sample products and complete supporting documents
available for review at supplier location



PPAP Submission Level “TENNECO™
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Supplier PPAP Response in Titan “TENNECO™

1. After receiving ePPAP Requests from Tenneco, suppliers are required to log onto the
TITAN portal and review carefully the following:

» PPAP Request details and c-folder documents related to the PPAP

» Tenneco Global/European Terms and Conditions

» Tenneco Standard PPAP/APQP Process Guidelines and Requirements

2. Initial Response (First PPAP Response) is required within 3 working days after
receiving the ePPAP Request. Tooling PO will not be issued to supplier until this initial
response is submitted. This response is to answer the questions in TITAN “PPAP Request
overall Status” and “Overall Status Red or Yellow due to”. Response to these questions
acknowledges acceptance to the PPAP request.

3. Document Sharing takes place via C-Folder in TITAN Portal. Suppliers are not allowed
to use the c-folder for any other purposes, except for the specific PPAP and product
launch related processes.

4. Whenever a document is assessed as 100% complete, suppliers are required to
submit the completed documentation by uploading it electronically into the corresponding
PPAP c-folder.

5. Suppliers are required to have all documents uploaded into TITAN and PPAP Samples
at Tenneco Plant no later than the PPAP due date.




PPAP Status after Tenneco review “TENNECO™

Approved

Indicates that part and submitted documentation meets all Tenneco requirements.
Supplier is authorized to ship production quantities of the product, according to Tenneco's
scheduling agreement (with this status supplier will not be able to remove or upload any
documents in the c-folders).

Interim Approval

Permits the shipment of material for production requirements on a limited time period or
guantities.

Supplier is responsible for implementing containment actions to ensure that only
acceptable material is being shipped to Tenneco. Additionally supplier has to prepare an
action plan agreed with Tenneco. PPAP corrections are required to obtain a status
~=approved” within agreed time frame.

Returned
It means that PPAP submission does not meet Tenneco requirements. In such cases, the

submission must be corrected to meet the requirements and obtain a status ,approved*
within agreed time frame.




PPAP Requirements: ———
1.Design Records TENNECO

1. Fully “ballooned” drawing (all dimensions, notes, specs) must be submitted as part of

a PPAP for every submission level where Dimensional Results are required.

2. All balloons must match with numbers used in Dimensional Results report.

3. Check if drawing number and revision level are the latest available.

4. Make sure that on the drawing ,production release” stamp is present.

5. Upload ballooned drawing into section 1a of the APQP folder. If section 1b and 1c are

not applicable upload a blank document stating “N/A”.
Examples below:

ONTROLLED
OPY

= - ' - Lt ~— -
N ' TATIA ¥8 848 n'l cie lir s veLaamasin
-2

L

i

p Sy b ——

= T
;:.'—) L-..-G

,i_; o Pyens
Py Sraziat _— ';-da!?x

J29s sateer @&i‘;‘:&c) e |73 ._}l\'q
o W] e e gy A gz pec =o“

iy =1 77 [itvies |

I 1 s

PC73658-59
T T P P
T ={!

: e 20

I

10




PPAP Requirements: ——
2.Engineering Change Documents TENNECO

1. Supplier shall have authorized engineering change documents for those changes not
yet recorded in the design record but incorporated in the product, part or tooling e.g.
supplier change requests, specifications updates, sub assembly drawings.

2. If there are any deviations that are not corrected at the time of PPAP and/or if there
are dimensions out of specification but covered by approved deviation, only interim

approval can be given.

3. If no changes required, please upload into PPAP submission one page document
saying ,Not required/Not applicable”.

4. Any approved engineering change or deviations should be uploaded into section 2 of
TITAN PPAP C-folder.

Example below:

Not required/
Not applicable

11




PPAP Requirements: —
3.Customer Engineering Approval TENNECO

1. If specified by the customer (OEM), supplier should have evidence of customer

engineering approval.
2. In most cases this section will be left blank. However a single page document should

be uploaded into PPAP submission saying ,Not required/Not applicable”.
3. Elements from this paragraph should be uploaded into section 3 of TITAN PPAP C-

folder.
Example below:

Not required/
Not applicable

12




PPAP Requirements: ——
4.Design FMEA (dFMEA) TENNECO

If supplier is responsible for the part/product design, completion and submission of
dFMEA according to customer-specified requirements is required:

1. Design FMEA should be done according AIAG FMEA handbook (the latest version
available at www.aiag.orq).

2. If the supplier does not want to upload the dFMEA due to confidentiality, a cover page
confirming that the FMEA was done according to AIAG standard and/or listed RPN
levels (at least top 10) can be submitted instead.

3. In any case dFMEA should be available for Tenneco representative to review at
supplier location.

4. During review following points will be checked: part number and revision level (it
should match with the latest drawing), items with highest RPN/severity level must be
covered with actions.

5. When there is a design step where the Severity =5 - 8 AND an Occurrence =4 - 10,
this step must be highlighted in the pFMEA for team focus. Also if Severity = 9 or 10
this design step must be highlighted in the pFMEA for team focus.

6. If Tenneco is responsible for the design, this section will be left blank. However a
single page document can be uploaded into PPAP submission stating “not
required/not applicable”.

7. Elements from this paragraph should be uploaded into section 4 of TITAN PPAP C-
folder.

13




PPAP Requirements: ——
5.Proces Flow Diagram (PFD) TENNECO

Process Flow Diagram is a way to visualize a process and must meet specified customer

needs. After review, it should be clear what the process includes:

1. Each step in the process (receiving of raw material, part manufacturing, inspections and
checks, assembly, packaging, shipping)

2. If there are any production steps done externally (outsourced operations).

3. If there are any abnormal handling processess such as rework, offline activities

(measurement, inspection, handling) and scrapping.

If there are any transport or storage of semi-finished products.

In which step of production processess are put together, sub-assembly or the addition of

materials occurs (e.g. the welding nut #2 is added on during welding)

6. Which operations contains special characteristics (Critical, Significant, Manufacturing) and
Pass Through Characteristics (PTC).

S

7. Part number and revision level should match the latest drawing.

8. Link between PFMEA, Process Flow and Control Plan (same step numbers, names and
processes) is confirmed. l —

9. PFD should be uploaded into —— Nut #2 — —
section 5 of TITAN PPAP Z0 _welding ofthe mit_fe—— tumber T

Welding of the nut ¥2

C- folder

e e e

Welding of Em—n@
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PPAP Requirements: ——
5.Proces Flow Diagram (PFD TENNECO

Example of PFD below:

PROCESS FLOW DIAGRAM PAGE_L OF L

PAAT HUMBER: [ icomaz i | DATE: 20-Fab-14
PAFT DESCRIPTION: S FRERAAED BY; ]
FRENT AEVIEIDN AND DATE: B 2MEMS AT NUMBER: B
‘ OPERATION & MOVE A STORAGE W INSPECT
SCLF: " | » | i | | | DPERATION CHARACTERIETICS MEME | PRODUCT CHARACTERIETICS TEMl® | PROCESS CHARACTERETCS
RECENE STEEL COIL T |CORRECT MATERIAL FILE MATERIAL CERTIFCATICN
MEVE SO STERL TO STORAGE VIA HLD
STORE COL USTIL READTY FOR FRODLCTICN
MOVE COIL TO PRODUCTION
VERFT COL 1 |CORFECT MATERIAL
LCAD COIL 1 |Tock HICKNMESS
10 *’_’_ TRANSFER
] 2.0UT WETH PCT3641
1 HFROCESS [NEFECTICN 1 |STOCE THICKHESS
FEATURE SEE FEATURE
2 |eeLamchmirs
200 [CATURA & SZE
207 [DATUM B END TR FROFLE
205 [DATUM C POSTON
204 [DATUM C DosMETER
205 [CATLRA C END TRIM FROFILE
205 [DATURA © LOCALTED FLATHESS
207 [SADDLE BRACKET WELD GAR
SRALILATICON
108 [SHOEBCH MAK GAF
107 [SHOEBCH SURFACE FROSRE MAK)
3 |MINANLUM MATERLAL THICENEES
4 |BUTT JOINT HOTCH WIDTH
& |EXCESENE BURRAS
& |SPUTS
7T |COEMETC DEFECTS
0 [ e
W [FFRocEs msFeCTIoN = |oLomTa DeERS
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PPAP Requirements: ——
6.Proces FMEA(pFMEA) TENNECO

Supplier shall develop a proces FMEA in accordance with, and compliant to, customer-

specified requirments. Points which will be checked:

1. pFMEA must be done according to AIAG FMEA handbook in terms of severity,
detection and occurance ratings (the latest version available at www.aiag.org).

2. The rankings must be equal to or higher than the Tenneco dFMEA rankings for
particular items from the drawing.

3. Critical Characteristics should have severity: 9-10; Significant Characteristics: should
have severity: 7-8; Pass Through Characteristics: should have severity 5 at least. All
above should be indicated in PEFMEA.

4. |If severity level is greater than 8, an error proofing (Poka-Yoke) is required unless
Tenneco approves in writing alternative solution.

5. If the supplier does not want to upload the pFMEA due to confidentiality, a cover page
confirming that the FMEA was done according to AIAG standard and/or with listed
RPN levels (at least top 10) can be submitted instead same as pFMEA

6. In any case pFMEA should be available for Tenneco representative review at supplier
location.

7. Part number and revision level should match with the latest drawing. Items with

highest RPN/severity level must be covered with actions. n B

8. Link between PFMEA, Process Flow and Control Plan  “——— e
(same step numbers, names and processes) is confirmed. o eworc] p—r

9. PFMEA should be uploaded into section 6 of TITAN ox :L ;

PPAP C-folder.




PPAP Requirements:
6.Proces FMEA(pFMEA

A

TENNECO

Example of pFMEA below:

Pege 1 of 23
POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS
(PROCESS FMEA)
FMEA Mumber |
Itam: (] Process Aesponsiility DEPARTMENT PROGESS ENGINEER Prapared By [ T TR
Modal Year(s\Wehicla(z): WA Kay Data M FMEA Dats (Orig.) 31-Jub14 (Rev (Rev)  &-Dac14
Cora Team: Rederence Flowing Form
Action Resulis
c L o .
Potential Patantial = caumsn::] : ?‘"":‘s c G""'s"‘s Sl Riespansiility
Op# Cp Name Raquiremeant Failuna Effieciis] of e | a oy o c pi [Caco & Tarpat s 4 (o] D R
Mods Fadlure i 7 Machanismis) Contrals = Controls -] N Action(z} o ion D Actions D
of Failure Prevention Detection G i e Taken 5 H B
| 5 r 1 v c t [N
Reference &
RECEIVE [CORRECT INCORRECT PREMAATURE FAILURE, UMABLE | 5 [MISLABELED COIL [SUPPLIER PROCESS 2 [SUPPLEER PROVIDED a | 80 [NONE
INCOMING  [saaTERLeL MATERIAL 10 PRODUCE PART TO PRINT CONTROLS, COMPUTERTED STEEL CERTIFICATION
COIL STEEL TRACKING SYETEM
FROM
SUPFLIER
5 NCORRECT STEEL (MATERIAL [SUPPLIER PROCESS 2 [SUPPLEER PROVIDED 8 | 80 |MONE
PROPERTIES) SHIPPED FROM  |CONTROLS, COMPUTERTED [STEEL CERTIFIC ATION,
SUPPLIER TRACKING SYSTEM, STEEL CERT VERIFICATION
(CERTIFICATION VERFICATION
PROGRAIM
VERIFY CoRRECT INCORRECT PREMATURE FAILURE, UNABLE | 5 MISLABELED COIL, LABELS SUPPLIER PROCESS 2 |VERIFICATION TO 3 | 80 [MONE
STAGED COIL [MATERLAL MATERIAL T PRODUCE PART TO PRINT $WITCHED AFTER RECEIPT (CONTROLE, COMPUTERTED ROUTED MATERIAL,
(OPERATOR) TRACKING S¥YSTEM CONTROL PLAN
INSPECTION
5 MCORRECT STEEL [MATERIAL [SUPFLIER PROCESS 2 [SUPPLEER PROVIDED 3 | 80 [uonE
FROPERTIES) SHIFPED FROM  |CONTROLS, COMPUTERIZED STEEL CERTIFICATION,
UPPLIER TRACKING 5YSTEM, STEEL CERT VERIFICATION
CERTIFIC ATION VERIFICATION
FROGRAM
5 MWCORRECT COILLOADED  [SUPPLIERS COIL 2 [COMTROL PLAM, CHECK | 7 | 70 [momE
DENTIFICATION TAGS SHEET, IM PROCESS
INIPECTION
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PPAP Requirements: ——
7.Control Plan(CP) IERRECC

Supplier must have a control plan that defines all methods used for process control and

complies with customer-specified requirments. Elements which will be checked:

1. One-to-one match of the operation numbers between Process Flow Chart and
PFMEA.

2. The whole production process is included - incoming of raw material, manufacturing
process, in-process controls, final inspection, packaging, product and contamination
audits, revalidation and rework (if applicable).

3. All part characteristics and notes provided on the drawing are listed in the Control
Plan

4. Controls must be clearly defined (what, how, by what, when/how often will be
measured and where records will be stored).

5. If work instructions are linked to the Control Plan - they are included in the PPAP
package; “control in accordance with internal procedure” is not acceptable.

6. Control Plan reflects all special and PTC characteristics defined on the drawing.
7. Part number and revision level should match with the latest drawing.
8. Annual Revalidation should be a part
of the Control Plan. | e
9. Control Plan should be uploaded into section  {7-wsngormen ™" b tomssse

7 of TITAN PPAP C-folder. 7 Welding ofthe ¥

Welding of @
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PPAP Requirements: —
7.Control Plan(CP TENRECD

Example of Control Plan below:

- Page_1 ot s
CONTROL PLAN

Prototype ] GP-12 —l | Pre-launch X I Production Key Contact af launchiPhons Disde (Orig.) Revised Bv: D=ie {Rev.)
1
Gontrol Plan Number |P:73559 ] TIN4 50 L1216
Part Nurnber/Print Aevision and Date Core Custorner Engineering ApprovelDate (f Req'd)
_ | A 1615 Team Relerence Flowing Form MiA
Part Name/Description Supplie Plant ApprovalDate Custormar Qualty Approvel’Date (if Req'd)
| — B A
L
SupplierPlant Supplier Coda Other ApprovalDats (f Required) | Other ApprovalDate (if Req'd)
[— HiA H/A
|== e ]
Characteristics Methods
Part/ 5 2 Spacial
P Mama / Mach Device 2 4
Process 5 [DC.BSEDE o & T'"-T' e Char. Brisdised § Pineas Evalugtion Sample Reaction Plan
Number R, ey g, Todia for Mg, . ey Product Process | Class el Measurement Cantral Method
Specification / Tolarance : ;
Technigue Size Freq.
1 INSPECT INCOMIMNG COIL 1 CORRECT MATERAL SSF0ST 1787 5-439 REVIEW NMATEHAL OMCE EACH COIL, IF A WENDCR TAG COIL"REJECT. MOVE COIL TO
STEEL FROM SUPPLIER CERTIFKCATIHON MATERIAL I1S5UE RESPCHISIBILITY REJECT MATERIAL AREA, HOTIFY
CCCURS PURCHASING
& VERIFY STAGHED COIL 1 |CORRECT MATERMAL 43055 (DK 1.4510) VIEUAL - STEEL TAG |ONCE EACH COiL INSPECTION SHEET STOP PRCDUCTICH, CONTAIMN PARTS,
[OEERATOR] (PRIMT CALL QUT) GMW31861M-5T-5-X2CTTi 17| T ROUTER HOTIFY TEAM LEADER
2 |CORRECT MATERAL SSF0ST 17875-439 VIEUAL - VERIFY TO  |QOMNCE EACH COiIL WULCAHM LABEL SCAM | STOP PRODUCTION, COMNTAIN PARTS,
A5 SEEM O STEEL ROUTER FOR SYSTEMA HOTIFY TEAM LEADER
TaG) MATERIAL TALL SUT
10 TRAMSFER 2-0OUT WITH SETUP OF SEE SETUP INSTRUCTIOHNS | VERIFY TO EACH SETUP FRST PIECE ADJUST AMD RESET MACHHNE
PC73658 MACHHE PARAMETERS OH APPRCVAL

SETUP IHSTRUHCTION

A LEAD THECK IMNECH 0.050 f 0.0485 MICROMETER OMCE [4 |RECORD AT SET-UP, |INSPECTION SHEET ADJUST AND RESET MACHHE,
LOCATION | BECGINHING OF SHIFT WALIDWATE FIRST PIECES
s} AMD AFTER ANT
MACHIMNE
AT B ICTRAELITS
B FEED IMCH [PRES 337 - 7.63] WISLIAL OMCE RECORD AT SET-UP,  |INSPECTION SHEET ADJUST AND RESET MACHIHE,
DISTAMCE |PRESS 333 - 7.80) BEGIMNHING OF SHIFT WALIDATE FIRST PIECES
[PITCH) PRESS AND AFTER ANT
SETTIRE B & HIRIE
c SENZOR MAUSTEE OROFF WITH WISUAL QOMNCE RECORD AT SET-UP,  |IMSPECTION SHEET ADJUST AND RESET MACHHE,
SETTINGS CORRECT WINDOWS PER BEGIMNHING OF SHIFT WALIDATE FIRST FIECES
SET-UP SHEET ARD AFTER ANT
MACHIMNE

ATWIICTEASEITE
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PPAP Requirements: ——
8.Measurement System Analysis TENNECO

Supplier should complete MSA studies (e.g. Gage R&R) for all new or modified gages,
measurement and test equipment. Gage studies shall comply with AIAG guidelines (MSA
manual the latest version) and end-user customer specific requirements:

1. Variable gauge studies should utilize: 10 parts (as a minimum), 2 operators and 3 trials.
2. Acceptance criteria based on variable gage R&R studies are (calculation with ANOVA):
e <10 % of tolerance ->accepted
10 - 30 % of tolerance - may be acceptable, contact Tenneco
> 30 % of tolerance - unacceptable
 NDC (Number of Distinct Characteristics) > 5
3. Attribute gauge study should utilize: 30 pieces (as minimum, from entire tolerance
range and 20% out of the spec), 3 operators, 3 trials.
4. Acceptance criteria:
» Kappa value >0,75 - acceptable
» Kappa value <0,75 - not acceptable and improvement plan needed

Elements to be checked:

- Studies performed on all gages used on SC/CC features (as minimum, including on-line
gages and testers)

- Work instruction for gauge and picture of gauge should be part of PPAP see chapter 17
Checking Aids

- Raw data available for each study

All studies should be uploaded into section 8 of TITAN PPAP C-folder.
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PPAP Requirements:

8.Measurement System Analysis

/’\

TENNECO

Example of MSA study generated with CAQ software:

at | Graph or Tools Window Help Assistant

Basic Statistics 3

SRR NNSHLISIAIE=halX L2

AO@H
,

Regression

Sl XA TOON = LK)

ANOVA 3
DOE b Session
Centrol Charts ’
Quality Tools [ Run Chart.
Reliability/Survival ¥ |[ff.  Pareto Chart...
Multivariate *| 3 Couse-and-Effect..
Ti Se >
mesenes 7 Individual Distribution Identification...
Tabl ’
— &4 Johnson Transformatin...
Nonparametrics »
Capability Analysis 3
Equivalence Test »
ST =S Capability Sixpack 3
Power and Sample Size b
J{ Tolerance Intervals...
| GageStudy t| A Type1 Gage Study..
:
Create Attribute AgreSinent Analysis Worksheet,. M4 Creste Gage R&R Study Worksheet..
2 a3 ca Attribute Agreement Analysis... E= GageRun Chart...
Acceptance Sampling by Aftributes... 3 Gage Linearity and Bias Study...
Acceptance Sampling by Variables »| % GegeRER Study (Crossed)...
M Gage R&R Study (Nested)...
Multi-Vari Chart... ™ Gage R&R Study (Expandled]...
Symmetry Plot...
[£] Attribute Gage Study (Analytic Method)...

Gage R&R Study for Data
Variation Report

P by Part
Look for abnorm al points or patterns.

Test-Retest Ranges (Repeatability)
Operators and Parts with larger ranges have less consistency.

08 0038
0.6 0,036
04 -3
5 0024/
102
0012
10,0
i 2 3 & s 7 8 5 b
Pt o000, « .
2 12 3 4 5 & 7 & 9 10
Operators Parts
Reprodu cibility — Operator Main Effects
for operators with higher or lower averages. %Study
Source StDev Variation SeTolerance
Total Gage 0012 411 668
1075 Repeatability 0012 397 646
Reproducibiity 0,003 104 1,69
Operator 0,003 104 169
1050 Part-to-Part 0,298 992 16243
Study Variation 0298 100,00 16256
1025 Tolerance (upper spec - lower speck: 1.1
The Operator by Part interaction was not statistically significant and was
removed from the table.
1000
1 2

Operators

Gage R&R (ANOVA) Report for Data

Reported by: K. Karlsson
Tolerance: 98 -109
Misc:

Gage name: 123654
Date of study: 12 Now. 2015

Components of Variation Data by Parts
180 110
E o B
£
— B
Gage R&R Repsat Reprod Part-to-Part L L
Parts.
R Chart rators
1 hyi}pe Data by Operators
i IL] o
g“‘ \ i \ LCLa QMBS
2 om - . M Re0.0175 105
E ¥ \/ [ |
000 -0
123456789123 45678 9100 s
Parts i 7
Xbar Chart by Operators OEEaE
Py 2 Parts * Operators Interaction
s I 140
H 105 I I
e
% | g 15
100 1
13idséiadnizidserasi e
Parts 1 2 3 4 5 & 7 & 3§ 0
Parts
Gage R&R Study for Data
Summary Report
Can you udy
o% 10% 3o 00%

-

The measurement system variation squals 4 1% of the process
varation The process variation is estimated from the parts in the
study.

Variation by Source

Number of pans in stdy
Number of operators in study
Number of replicates

(Replicates: Number of times each operator measured each part)

Comments

General rules used to determine the capabilty of the system:
<10%: scceptable
108 - 30%: marginal
>30%: unacceptable

Examine the bar chan showing the sources of variation. If the total
gage variation is unacceptable. look at repeatabilty and
reproducibinty 1 guide improvement

+ Test-Retest component (Re peatabikity): The variation that occurs
when the same person measures the same item multiple times. This
equals 96.8% of the measure ment Vanation and is 4.0% of the total
Variation in the process.

- Operator component (Reproducbility)s The variation that ocaurs
when different people measure the same item. This equals 25,2% of
the VBriaBon and is 1.0% of the total vBRaTion in the

process.




PPAP Requirements: ——
9.Dimensional Results TENNECO

Supplier should be able to provide evidence that all measurements/test have been done in

accordance with Control Plan and results indicate compliance with specified requirments.

Elements to be checked:

1. The Dimensional Results must correlate with ballooned drawing including all
characteristics and notes.

2. Each data point must indicate: “in spec/out of spec”, ,,ok/nok” and/or “pass/fail”.

3. The report must include only measured values - ranges are not allowed.

4. All PPAP samples are measured; in case of multiple cavity tool — 1 part per cavity, as
minimum.

5. Base for the measurments is 2D drawing.
6. The measured parts are the parts which were submitted as PPAP Sample Parts.
7. All the supported documents as datum system for CMM, measurment strategy (best fit

not allowed), sketches, inspection points must accompany the Dimensional Reports
and should be uploaded into section 9 of TITAN PPAP C-folder.

ITEM DIMENSION / SPECIFICATION

#112.530 £0.500 Diameter

True Position

Y Coordinate
£ Coordinate
[—]zoo0[am [B][ciw] W ector (Profile)

[=]zoo0[A® [B[CW ] Vector (Profile)
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PPAP Requirements: ——
9.Dimensional Results TENNECO

Example of Dimensional Results below:

Production Part Approval
Dimensional Test Results
Page 1
ORGANIZATION: ] PART NUMBER: E
SUPPLIER'VENDOR CODE: PART NAME:
[NAME OF INSPECTION FACILITY: 2 e ] DESIGN RECORD CHANGE LEVEL: A 021615
ENGINEERING CHANGE DOCUMENTS:
SPECIFICATION / ary. NOT
ITEM DIMENSION / SPECIFICATION LIMITS TESTDATE |TESTED ORGANIZATION MEASUREMENT RESULTS (DATA) OK OK

1B_6MM @112 530 £0 500 Diameter 0.500 0500 | 18-Aug-2016 6 112.127 112.281 112.253 112.215 112.223 112.204 X
2B _6MM [& @ s00@ A 8] True Position 1.500 18-Aug-2016 6 0.554 0.457 0.671 0.738 0.456 0.636 X

3 (71346 | v-BASIC Y Coordinate 18-Aug-2016 6 71.338 -71.338 -71.354 -71.356 71.341 -71.353 | Basic
4 Z Coordinate 18-Aug-2016 6 27743 -27.737 -27 802 -37.805 -27.753 -27.795 | Basic
5 Max 2.000 | AGD [B[C] Vector (Profile) 1.000 -1.000 18-AUg-2016 3 0742 0.821 0.827 0.821 0.797 0.849 X

5 Min 2.000 | AGD [B[C# ] Vector (Profile) 1.000 -1.000 18-Alg-2016 6 -0.259 -0.359 0.043 0.039 -0.342 0.043 X

6 Max Vectar (Profile) 0.500 0500 | 18-Aug-2016 6 0.273 0.323 0.392 0.398 0.320 0.421 X

& Min Vector (Profile) 0.500 0500 | 1B-Aug-2016 6 -0.114 -0.135 -0.051 -0.067 -0.096 -0.058 X

7 Max Vector (Profile) 0.500 0500 | 1B-Aug-2016 6 0.489 0.483 0.488 0.483 0.489 0.459 X

7 Min Vector (Profile) 0.500 0500 | 1B-Aug-2016 6 -0.472 -0.477 -0.473 -0.467 -0.476 -0.466 X

& Max Vecior (Prefile) 0.500 0500 | 18-Aug-2016 6 0.233 0.329 0.370 0.403 0.281 0.338 X

& Min \ector (Profile) 0.500 0500 | 1B-Aug-2016 6 -0.355 -0.416 -0.007 0.013 -0.269 -0.008 X

] Y Coordinate 18-Aug-2016 6 -43.036 -43.071 -43.179 -43.127 -43.051 -43.252 | Basic
10 X Coordinate 18-Aug-2016 6 152 966 152.289 152.126 152.120 152.317 152.114 | Basic
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PPAP Requirements: ——
10.Records of Material / Performance Test Results TENNECO

Supplier should have records of material and/or performance test results for tests
specificed on design records or Control Plan.

Elements to be checked:

1. Part number and revision should match the drawing (for all submitted documents)

2. No data should be older than one year (prior to PPAP submission supplier should
contact Tenneco representative, if material certificate is older)

3. Material certifications and results for product validation (for example tests results such
as Weld Cut & Etch) or design validation testing should be attached here (section 10 of
TITAN PPAP C-folder).

Examples of Material Certificate and Material test results attached:

1975857 conmiIcATD Dl COLLAUDC-ABNAHN EPRUEFZELGNIS Production Part Approval Page 1of 1 Pages
Material Test Results

Acc]'a[}é;"\é ) :'é: @ msvscmrlc!ﬁnmm:ﬁh?n!ﬂ[&m
Valbruna... ¥ °

a0

ENGINEERING CHANGE DOCUMENTS:

43953 per
GMW3161M-ST-5-X2CrTi17

0040 Max 81122018 1 0.0087

= 19|22 5lz|0|w|w| o350

0.20 = 4%(C+N) !
Min 122018

Tensile Strength| 415 MPa Min__ | siz2018 1 4655 MPa
Yield Strength| 205 - 345 Mpa | snz2018 1 294 5 MPa
Elongation Percentage| 30% Min 8122018 1 32.60%




PPAP Requirements: ——
11.Initial Process Studies TENNECO

In case of identified critical, significant or pass through dimensions, supplier must perform a
process capability study. If there are no critical features called out on the print, Tenneco
reserves right to require initial process capability on other characteristics.

Elements to be checked:

1. Sampling: for variable data a minimum 125 (or as agreed with Tenneco) readings from
consecutive parts of the significant production run is required for the study.

2. Sampling: for attribute data a minimum 300 (or as agreed with Tenneco) readings from

consecutive parts of the significant production is required for the study.

Normality test must be performerd and P-value must be greater than 0,05.

Raw data should be available for each study.

5. Acceptance criteria:
* Index Cpk, Ppk > 1.67 -- process currently meets the acceptance criteria
1,33 =<Index Cpk, Ppk => 1.67 -- process is not acceptable for Critical
Characteristics, for another characteristics acceptable
* Index Cpk, Ppk < 1.33 -- process does not currently meet the acceptance criteria
6. |If process acceptance criteria are not meet for one or more characteristics containment
(e.g. 100% inspection) and action plan is required.
7. Each cavity of a multiple cavity mold or multiple tool process, must have its own
capability study.
8. All relevant documents should be uploaded into section 11 of TITAN PPAP C-folder.

B W
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PPAP Requirements: ——
11.Intial Process Studies TENNECO

Example of capability study generated with CAQ software:

. ) ) Process Capability Sixpack Report for F
| Stat| Graph Editor Teols Window Help Assistant

1Chart Capability Histogram
i Basic Statistics Ph | ® e E J -g @ ﬁ @ Lg] |:_f’| 'D IEI | £ E'L'l | EJ . | E- E— II]!II] 52 UeL=5,1811 "E‘ “i" T
= Regression 3 : % [ | EEEE
4 anova , ;||X|Q|:|kTIZIO\° L1 [ Eso/‘&h r 2N A AR /\M% i | s
=l Fal 2 . v v—\/ \/{ .\v" | \./ \.\Z“- | 1| uUsL 525
: . 3 [ I
. DOE 2 I on 2 [ I
- LCL=48079
Control Charts 4 28 i 4 7 W 13 1% 1 2 % % 4,&%'6.'73’4,;0 488 4,96 504 512 ssz
'ﬂ| Cuality Tools P| |7-_~=¢ Run Chart... Moving Range Chart Normal Prob Plot
i = AD: 0,307, P:0,542
Reliability/Survival ~ » || Pareto Chart.. a | g
o
Multivariate » | »» Cause-and-Effect... E
Time Series » . I L % : W
a 'D-‘;\\ Individual Distribution Identification... 2 Yesdo2
Tabl, »
= :_"'x Johnson Transformation... GO - L0
ﬂonparame‘trics » o ! il 4 7 10 13 16 19 22 25 28 48 49 50 51
Capability Analysis 3 s e
Equivalence Tests » = Last 25 Observations Capability Plot :
Capability Sixpack M| EE Mormal.. o ¥ 4 . witin || Overall Overall
Power and Sample Size ® I~ o i . . g‘:’“ fom20 f,‘;’“ o
ﬁ Tolerance Intervals... L\i BE Between/Within... sol ., 2 . - ‘ g:;:ﬂ ;03';‘ i TR :::. L4
Ed  Monnermal.. > . %o o8 5. ' | [LPEM. L
Gage Study 4 e * * . Specs
g 1; 5 Fi) 25 30 [
Observation {

Capability Analysis for F

o Report Card
Check Status Description

Stability The process mean and variation are stable. No points are out of control.

Number of You have 30 subgroups. For a capability analysis, this is usually enough to capture the different sources of process variation
Subgroups when collected over a long enough period of time.

Normality H Your data passed the normality test. As long as you have enough data, the capability estimates should be reasonably
accurate.

Amount The total number of observations is less than 100. You may not have enough data to obtain reasonably precise capability
of Data A estimates, The precision of the estimates decreases as the number of observations becomes smaller.
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PPAP Requirements: —
12.Qualified Laboratory Documentation TENNECO

If testing is performed in a supplier's internal lab, they must provide a copy of their quality
certification. The supplier should also provide documentation of the appropriate laboratory

scope.

If an external lab is used, the supplier should send a copy of the outside lab certification
and the scope of accreditation (must be ISO 17025/A2LA certified or regional equivalent).

All relevant documents should be submitted into section 12 of TITIAN PPAP C-folder.
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PPAP Requirements: ——
13.Appearance Approval Report (AAR) TENNECO

Appearance Approval Report shall be completed for each part, if the product/part has
appearance requirements on the design records.

AAR is typically applied for parts with color, grain or surface appearance requirements.

Parts to be evaluated in standardized condition such as: light intensity, control distance,
control time etc. These conditions should be agreed with Tenneco and included in the
report.

If the AAR is requested, the samples should be submitted independently on PPAP level
submission.

All known failures related to supplier’s technology should be evaluated together with the
supplier and approved by Tenneco in writing.

Even though the appearance samples are agreed on, the launch containment should be
focused on appearance to identify and evaluate unknown failures. The failures catalog
should be developed by the supplier and shared with Tenneco for review and approval.

Tenneco approved ARR/failure catalog should be uploaded into section 13 of TITAN PPAP
C-folder.
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PPAP Requirements: ——
14.Sample Product Parts (PPAP samples) TENNECO

The supplier shall provide, either, a minimum of 6 samples or 1 sample per cavity for multi-
cavity processes unless otherwise directed by Tenneco in writing.

These samples must be defined as PPAP samples on all shipping documents. The PPAP
sample label must be placed on the container near the part number label. PPAP samples

must arrive at the Tenneco facility on or before PPAP due date.
PPAP sample label (can be found in Tenneco Supplier Manual, section 4.3.2.15):

Each sample part must have a tag with following information listed below:
The part is identified as a PPAP Sample Part
Tenneco part number, revision level and part name
Project name and Customer

Date when manufactured

Supplier Name/Location

Customer Responsible Person (name/phone/email)

o0k wNE

Into section 14 of TITAN PPAP C-folder supplier should upload shipment tracking
information.
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PPAP Requirements: ——
15.Master sample TENNECO

Supplier should retain master sample from the PPAP run.

The master sample shall be identified as such, and shall show the customer approval date
on the sample (picture of master sample with identification tag should be provided in this
folder).

One (1) master sample per cavity for multi-cavity processes should be retained, unless
otherwise directed by Tenneco.

Master sample part must have a tag with following

information listed below:

1. The part is identified as a Master Sample

2. Tenneco part number, revision level and part name g‘ﬁla;EE
3. Project name and Customer

4. Date when manufactured

5. Date of PPAP Warrant signed off

SIGHNED DATE

gyl mRoe o Seordn TIY

Into section 15 of TITAN PPAP C-folder supplier should (Example label)
upload picture of the Master Sample, including label.
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PPAP Requirements: —
16.Checking Aids TENNECO

This PPAP element is used in order to certify that all aspects of these aids comply with
product requirements/specifications for testing as stated by the drawing.

Elements to be checked:

1. Procedure or description how the checking aid or control gage is used should be
submitted here.

2. All used gauges should agree with part dimensional requirements.

3. Master is visually color-coded as PASS (Green) or FAIL (Red)

4. MSA should be conducted for all gauges used according to Control Plan

List of control gauges with supportive documentaion (calibration record within past year,
gage instructions and photos) should be uploaded into section 16 of TITAN PPAP C-folder.
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PPAP Requirements: —
16.Checking Aids TENNECO

Example of checking aid and gauge instruction:

'GAGE INSTRUCTIONS PC73660/61

Department 36 OPERATION 10
GAGE ID: PC73660/61#5T1

L Gage Components: Three Stab Pins with Lock Pins, Two Go/INo-Go Feelers, One
Go/No-Go Plug, One Check Block, One Scribe, and One Flat Feeler.

Photograph A

2. Imstructions:
a. Check the size of the sensor port hole in the PC73661 with the 29.0/29.5mm Go/No-
Go Plug. (Photograph A, Number 1)

b. Mate the PC73660 to the PCT73661, and locate the assembly to the fixture.
(Photograph B, Number 2)

Photograph B
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PPAP Reguirements: J—
17.Compliance with Customer-Specific Requirements TENNECO

This section is for uploading any customer specific requirements which are called out on
the print (coming from Ford, GM, Harley, etc.)

If none are called out, upload a blank document saying ,Not required/Not applicable”.

Not required/
Not applicable
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PPAP Requirements: ——
18.Part Submission Warrant TENNECO

Part Submission Warrant — is a document required for all newly tooled and/or revised
product in which the supplier confirms that inspections and tests on production parts show
conformance to Tenneco requirements. USE the AIAG Format, unless otherwise specified
by Tenneco.

A Part Submission Warrant MUST be properly and FULLY filled out - no blank spaces.
If information is not required then enter N/A.

Weight recorded in kg and four decimal places.
Electronic signatures are acceptable.

Ford Specific Parts

» Use the new Ford phased PSW format here

« The format will have a place to put APPC and MPPC numbers that are carried over from
the Ford Capacity Form.

 The Run@Rate called out should be in sync with the APPC numbers and the cycle
times that are reported on the capacity forms.

PSW should be uploaded into section 18 of TITAN PPAP C-folder.

In the next slides you will find how to fill in the details. "




PPAP Requirements:
18.Part Submission Warrant

“TENNECO™

Part Submission Warrant

PartName  Part Description

Customer Part Number Enter Customer Part #

Shown on Drawing No.

Drg Number

Organization Part # Enter Your Part Number

Engineering Change Level Enter Rev Level

Dated Enter Rev Date

Enter actual

Additional Engineering Changes drawing but already applicable for the part

List all authorized engineering changes not yet incorporated in the

weightin

Dated Enter Eng Changes dates Rilonmams tofour

Safety and/or Government Regulation L | Yes _| No

Checking Aid No.

If requested enter number
of each checking aids

ORGANIZATION MANUFACTURING INFORMATION
Your Company Name

Purchase Order No.
"yes" if indicated by drawing, otherwise "No"

Checking Aid Engineering Change Level

Organization Name & Supplier/\V'endor Code

Company Street Address

Street Address

City State ZIP Country
City Region Postal Code Country
MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate 150 marking codes?

Submitted by IMDS or other customer format: Enter "IMDS" or name of customer format

Enter number which can be found
on PO

If requested enter eng change level
and date of it

Weight {kg}decimal places

Dated

CUSTOMER SUBMITTAL INFORMATION

Name of the Customer
Customer Name/Division

Enter Your Buyer's Name

Buyer/Buyer Code

What Vehicles is this used on?
Application

Choose proper answer based on available information

[ Yes [1 N0 []

n/a

Choose proper answer based on available information

|: Yes|:| No D

n/a
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PPAP Requirements: —
18.Part Submission Warant TENNECO

|HEASDN FOR SUBMISSION (Check at least one) check the appropriate box or boxes. For bulk materials addtionally check "Other" and write "bulk material"
D Initial Submission | Change to Optional Construction or Material
Engineering Change(s) Supplier or Material Source Change

Todling: Transfer. Replacement, Refurbishment, or additional Change in Part Processing

Correction of Discrepancy ' Parts Produced at Additional Location

10300

Tooling Inactive > than 1 year | | Other - please specify below

Hin

|HEQUESTED SUBMISSION LEVEL (Check one) Frirst identify and then check appropriate submission level requested by Tenneco
level 1 - Warrant anly (and for designated appearance items, an Appearance Approval Report) submitted to customer.,

'] Level 2 - Warrant with product samples and limited supporting data submitted to customer,

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

D | evel 4 - Warrant and other requirements as defined hy customer.

D Level 5 - Warrant with product samples and complete supporting data reviewed at organization’s manufacturing location.

SUBMISSION RESLLTS Check boxes for elements which are a part of PPAP submission
The results for ||  dimensional measurements [ | material and functional tests | |  appearance criteria | | statistical process package

These results meet all drawing and specification requirements: [] ved ] nNO (If "NO" - Explanation Required) If you check "No" explanation

5 i If production will be done from more than one mold/cavity/production are needed
Mold / Gav“y /' Production Process line_such information should be enetred here
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PPAP Requirements: —
18.Part Submission Warant TENNEGO

DECLARATION
| hereby affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all Production Part
Approval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the production rate of / hours.

| also ceriify that documented evidence of such compliance is on file and available for review. | have noted any deviations from this declaration below.

. Firstly enter number of pieces manufactured during significant production run. Secondly enter number of hours which were
EXPLANATION / COMMENTS: taken for significant production run. If declaration is not met, explanation is required in "Explanation/Comments” field.

Is each Customer Tool properly tagged and numbered? | Yes | | No | | n/a Checkproper answer based on actual situation
Organization Authorized Signature e R e Date
Print Name Phone No. Fax No.
Title E-mail
FOR CUSTOMER USE ONLY (IF APPLICABLE)
Part Warrant Disposition: | | Approved | = Rejected | | Other
Customer Signature FOR TENNECO ONLY - LEAVE BLANK Date
Print Name Customer Tracking Number (optional)
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PPAP Requirements: g
Al thru A11 Tenneco specific requirements TENNECO

Al.Launch Containment Plan

A2.Capacity Verification (as required)

A3.APQP Tracker

A4.IMDS Documentation

A5.Packaging Plan Proposal

A6.Vendor Tooling Regqistration Form

A7.Manufacturing Review Form (nothing is required in this section)
A8.Process Change Notice (used only for PPAP’d due to a Process Change)
A9.Conflict of Minerals (if applicable)
A10.Subcontractors/Suppliers PPAP

Al1l1.0Other Specified Requirement (as required)

Detailed information about each item can be found in Tenneco Supplier Manual
(https://suppliermanual.tenneco.com//) or by contacting respective plant
representative or SDE.
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PPAP Reguirements: J—
Al thru A11 Tenneco specific requirements TENNECO

Al.Launch Containment

Launch Containment is a mandatory process which ensures that Tenneco facility receives

100% defect free product. It begins when the supplier has been awarded the part and

ships to the Tenneco facility (including sample parts shipped during pre-launch).

Elements to be checked

1. Supplier needs to develop a Launch Containment Plan in AIAG Control Plan format
(with field ,Pre-launch” checked in the header)

2. Controls in Launch Containment phase should be at least doubled in comparison to
serial production controls (preferable 100% control for defined characteristics)

Supplier will document and maintain containment results in alignment with the approved
Control Plan in the form of an I-Chart. Upon request from Tenneco, the Supplier will need
to provide the I-charts. Launch Containment Form (see chapter 4.2.3.1 of TSM).

Launch Containment will continue for a minimum of 30 days after initial shipment and no
less than 10 shipments (low volume) after SOP (at discretion of Tenneco facility).

If a problem is identified by the Tenneco receiving plant, the containment process will
restart and must remain in effect until corrective actions are implemented and verified.

In any case Launch Containment should be uploaded into section A1 of TITAN PPAP C-

folder.
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PPAP Requirements: e
Al thru A11 Tenneco specific requirements TENNECO

Al. Launch Containment

The yellow Launch Containment label must be used to identify parts containers
throughout launch phase.

'LEVEL | CERTIFIED

Supplier:

1 Launch Containment Part #:
O MRR #:

Description :

CERTIFIED FOR:

RECEIWED DATE

ASN #: SHIP DATE:

CERTIFIED STOCK
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PPAP Reguirements: J—
Al thru A11 Tenneco specific requirements TENNECO

A2.Capacity Verification

The Capacity Verification will verify that the results of the supplier's actual manufacturing
process meet the requirements for on-going quality and quoted tooling capacity. This
process applies for existing tooled parts and new non-tooled parts. This evaluation is
being performed during the first trial runs at supplier’s process

Tenneco reserves the right to be present during these trial runs to witness and evaluate
results.

Expectation is that the supplier demonstrate Available Output per day > Req'd good parts
to support next process (MCR).

Tenneco requires a working standard as follow:

» Dalily capacity is based on 20hours per day. A ,week” is defined as 5 days: Monday
morning through Friday night. All capacity increase requests will be quoted.

» LCR = Least Capacity Rate = Estimated Annual Volume divided by 240 days

» MCR = Maximum Capacity Rate = LCR x 120%, plus any additional capacity that may
be required

The Capacity Verification Form can be found in ePPAP request under Tenneco

PPAP/APQP Document Templates.

When Capacity Verification is performed by supplier as self assessment it should be
uploaded into section A2 of TITAN PPAP C-folder.
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PPAP Reguirements: S
Al thru A11 Tenneco specific requirements TENNECO
A3.APQP Tracker

Suppliers are required to use the APQP Tracker Template to monitor the APQP steps.

This template contains progress status of both the required documentation and APQP
milestones.

APQP Tracker must be submitted on a regular basis (monthly in general and weekly
in the month before PPAP is due). APQP Phase also needs to be completed in Titan
between Kick off and PPAP, when phases get completed.

Suppliers must indicate truthfully the actual overall status of the product launch in
each PPAP Response: e
» Overall status “GREEN” means PPAP TENNECO Supplier APQP Tracking Sheet
preparation is on time = e

» “YELLOW?” status means there are delays in e ———————————
individual PPAP & APQP elements, but such - i
delays are recoverable =

> “RED” status indicates PPAP is not expected ——p==pe=femar = == F &

to be on time and delays are not recoverable e .., T

Dsecommins| ClssDae

1) Dosign verigcaion

Whenever updated or modified APQP tracker should f==——
be uploaded into section A3 of TITAN PPAP C-folder. [———
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PPAP Reguirements: e
Al thru A11 Tenneco specific requirements TENNECO

A4.IMDS Documentation

IMDS (International Material Data System) ensures that all materials used for
automobile manufacturing are collected, maintained, analyzed and archived.

Using the IMDS, it is possible to meet the obligations placed on automobile
manufacturers, and thus on their suppliers, by national and international standards,
laws and regulations.

Only the components of end customers whom are members of IMDS community can
be uploaded into the IMD system. The list of members - www.mdsystem.com

The components data must be uploaded into IMDS database as early as possible but
not later than PPAP due date to be sure the MDS (Material Data Sheet) report is
available on time.

Elements to be checked:

1. The MDS report is uploaded into C-folder.

2. The MDS is approved (MDS status ,accepted®).

3. If the same MDS ID number is written on PSW.

MDS report should be uploaded into section A4 of TITAN PPAP C-folder.
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PPAP Reguirements: S
Al thru A11 Tenneco specific requirements TENNECO

A5.Packaging Plan Proposal

Appropriate packaging to protect and preserve the quality of the product is to be
considered during feasibility evaluation.

Supplier must use appropriate packaging, to assure that all products will arrive at
Tenneco plants free of any damage and it can be transported, stored and used
efficiently.

The packaging system needs to be approved by the Materials Group of the Tenneco
receiving facility, as specified in the packaging plan (it should be coordinate by PPAP
reviewer). The signed off form must be uploaded into the c-folder.

Labels should included following information: part number, revision level, PO number,
supplier and customer addresses, batch number, number of pieces, production date.

Packaging proposal must include picture of the container showing how parts will be
shipped during production.

Further details can be found in section 7.0 of TSM.

All relevant documents should be uploaded into section A5 of TITIAN PPAP C-folder. “




PPAP Reguirements: S
Al thru A11 Tenneco specific requirements TENNECO

A5.Packaging Plan Proposal

Examples of Packaging Plan Proposal:

Packaging Proposal Form TENNECO 24|
Corporate [ ogistics ‘E|
Supplie r_ |l::ommyudi|5|I Targeted Tenneco SBU T n.unmmz
|steel Stampings & Tubing Emmision Control
|SUPFLIER RESPONSIELE PERSON: [Related progect: s
B commodity 4:
Stampings e 0 0.00001 208
: Lot st Updac : [Dats Approwed [
| TE Documenin: [ Peanzs [Bastsion [ I | 01 Apra 2007] 4E|
PACKAGING PROPOSAL CHECKLIST £
i : Tenneco's proposal or Tenneco —{
Standard O Akernative Packaging | unit axisiing F r | Please Complete Proposal Below | A 0 0.00008208
1. Ll on
O e Part i
Part Dascription QUTER CLAMSHELL (F}
Tenneco Part Mumber 82238216 Iag;:? GRAND RAPIDS, MI I
Supplier Part Numbar PC73660 2.6 Fow of
Final Tenneco Plant Destination TENNECO MARSHALL =
Annual Cuantity 303,000 (Domastic)
[ [3:27Pan Weight
Part Waight each [ ks ] [ 1.2]
O @8 weight, material, integrity
Packaging group [Small Load Contziner (NA)
Type/ Nams PLASTIC TOTE Height
Tenneco Packaging Code P
Packaging Unit weight (smpty Box) Ibs 5.5/ Width
PLASTIC Length
Ibs 16|
PLASTIC LID
if requirad A
b= 45| Pleas fill in all yellow fileds!
PLASTIC for additional info concarning Handling & Packaging Requirements sco: Supplier Packaging Manual at www. lier com
O
= Suppler Submitial Authorizaion: |
Date:| 121072014
24
Ibs 637 n
PLASTICWRAP —W"E%“;;J;I
Is packaging assumed to be raturnabla? YES =
2. F Vol
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PPAP Reguirements: e
Al thru A11 Tenneco specific requirements TENNECO

A5.Packaging Plan Proposal

Example of label below (VDA format):

mww.ln-awu ] - Lageroet - 7 1 ate
m enix-Software
Phoenix-StraBe 4711 Postfach 123456
12345 Musterdorf Tel. 999939
% Lislerchsindir | Advios note ns (B) 1) LinFermmsnasachill [ Supple s8doeis
2581752 my-VDA-Label, Mustarplatz 12345 Musterdorf
I o
ko of baomes
370 KG 4IJD KG 1

i Sach-bir Wonds | Pany

765-HGD89-123
IIIIIIIIIIIIIIII

) Frslmengs | Cuaniity (0] {10 Bazekchrung Lislenng. Leisdung | Desripion
Geblaese
{11 1] Sach-he Liskorasi | Suppler part na. (315}

IIIIII 0-123B810-0
— IIIIIIIIIIIIIIII

4638141 e

|||||||||| IIIIIIIIIII

{14) Andensepiitane Kosaruktios | E g
AT Enr 015041? A43.275 XL

2531?520‘1

Chgrgan-r, | baach ne.

[17] ooy L, Mirstaaplats, 12345 Musiercio W mmmprmm
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PPAP Reguirements: e
Al thru A11 Tenneco specific requirements TENNECO

A6.Vendor Tooling Registration Form

This form contains various information such as product, tooling parts identification,
location, and percentage ownership.

Suppliers, must furnish complete photographs, tooling drawings, including all details,
inserts, consumables, etc. to Tenneco as part of the PPAP approval.

This form must be completed for all customer owned tooling and MUST include the Tooling
ID Numbers. Tooling ID Numbers are supplied by the Tenneco Plant.

Further details can be found in chapter 5.3 of TSM.

If TITAN is available in your region, this form shall be attached to the A6 section of TITAN
PPAP C-folder, if TITAN is not available, contact the Tenneco plant for instructions.
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PPAP Requirements:
Al thru A1l Tenneco specific requirements

A

TENNECO

A6.Vendor Tooling Registration Form

Example of VTRF
below:

Toaoding prarchsss ondlar MU4S00S5{TES f 0502

TurmEnary
Vandor Hams Kasal 2010 Furohacs Drdsr oo
Vandor Agddress B
Eree s
Eaee s
[Froj s inflo ST BAT
Terrmeco Egenkoben

Tannsoo producd min |.:‘E.'“933
|o=soripton [Froms Srackas 5 mm.1.4512
Tooling kocation |Masra s cnuring plans of Sakogna
e WL TAL nns
Tooiing idenioation [res 1o

Eilank cutting amd firs? draw operation

=__E7;L

| .
I .
[

-7- Pleace Bt all the paris

wesd with thic tood

-B- Placs part all the detalic f
desorbng thic opsration

-B- Can ba meore than one tool per
up-:-r.:‘llun ciap
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PPAP Reguirements: J—
Al thru A11 Tenneco specific requirements TENNECO

A7.Manufacturing Review Form (obsolete)
This specific requirement has been replaced by APQP Kick Off Protocol and Technical
Review. Nothing is required in this section (section A7 of TITAN PPAP C-folder).

A8.Process Change Notification
Supplier is requested to submit Tenneco Signed Process Change Notification when
PPAP is due to a Process Change (section A8 of TITAN PPAP C-folder).

A9.Conflict of Minerals

This element is refering to Section 1502 of the Dodd-Frank Wall Street Reform and
Consumer Protection Act. Question regarding usage of conflict minerals (tantalum, tin,
gold or tungsten) originating in the Democratic Republic of the Congo and certain
adjoining countries. Details regarding this point can be found in chapter 9.2 of TSM
(section A9 of TITAN PPAP C-folder).

A10.Subcontractors/Suppliers PPAP Packages
Supplier has to uploaded PSW(s) (and other documention, if requested by Tenneco)
for each sub component of the final assembly (section A10 of TITAN PPAP C-folder)

A11.0ther Specified Requirement
If there is any other customer/region/plant specific requirement it should be uploaded
into this folder (e.g. CQI standards — section A1l of TITAN PPAP C-folder).
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PPAP Requirements “TENNECO™

If you still have some doubts and need more
Information please contact with respective
Tenneco PPAP coordinator.
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