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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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General Business - Tenneco Confidential

PURPOSE AND SCOPE

« Purpose: Explanation of Tenneco Supplier’'s PPAP Requirements.

« Scope: Tenneco PPAP & relevant documentation.

« Each PPAP element will be explained in detail:

1.

© NOo Ok N

Design Records

Engineering Change Documents

Customer Engineering Approval

Design FMEA (dEMEA)

Process Flow Diagram (PED)

Process FMEA (pFMEA)

Control Plan (CP)

Measurment Systems Analysis Studies (MSA)

TENNECO
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General Business - Tenneco Confidential

PURPOSE AND SCOPE CONTINUED TENNECO

- Each PPAP element will be explained in detail:
9. 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. if applicable, Records of Compliance with Customer-Specific Requirements (CQl’s)
18. Part Submission Warrant (PSW)/Bulk Material Checklist

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 4



General Business - Tenneco Confidential

TENNECO SPECIFIC REQUIREMENTS TENNECO

Tenneco addtional requirements to be fullfiled for PPAP submission. (Identified by Tenneco Purchasing). These
requirements are listed below:

— Al.Launch Containment Plan

— A2.Capacity Verification (as required)

— A3.APQOP Tracker

— A4.IMDS Documentation

— Ab.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)

— Al10.Subcontractors/Suppliers PPAP

— Al1.0ther Specified Requirement (as required)

Detailed information about each item can be found @ https://www.tenneco.com/suppliers or by contacting the
respective plant representative or Supplier Development Specialist.

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 5
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General Business - Tenneco Confidential

ABBREVIATIONS AND TERMS TENNECO

A2LA — American Association for Laboratory Accreditation

AIAG — Automotive Industry Action Group

APQP — Advanced Product Quality Planning

CC — Critical Characteristic

CP — Control Plan

Cpk — The capability index for a stable process - sigma is based on subgroup variation
CQI — Continuous Quality Improvement (examples CQI-15 Welding. CQI-12 Coating)
FMEA — Failure Mode and Effect Analysis

GRR — Gauge Repeatability & Reproducibility

ISO/IEC 17025:2005 — General requirements for the competence of testing and calibration laboratories

MSA — Measurement System Analysis
PCN — Process Change Notification

PFD - Process Flow Diagram

PPAP - Production Part Approval Process
Ppk — The performance index — sigma is based on total variation
PTC — Pass Through Characteristics
RFQ — Request for Quote

RPN — Risk Priority Number

SC - Significant Characteristic

SDE - Supplier Development Engineer
TSM — Tenneco Supplier Manual

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 6



General Business - Tenneco Confidential

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
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General Business - Tenneco Confidential

PPAP SUBMISSION LEVEL TENNECO

Retentions/Submission Requirements - Table 4.2 (from AIAG PPAP Fourth Edition hand book)
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General Business - Tenneco Confidential

SUPPLIER PPAP RESPONSE IN TITAN TENNECO

1.

After receiving ePPAP Requests from Tenneco, suppliers are required to log into the TITAN portal, using TITAN
Supplier User-ID for PPAP Coordinator, starting with a VM or VX, and review carefully the following:

a) PPAP Request details and PPAP c-folder documents related to the PPAP
b) Ensure last 2D & 3D data are downloaded from the ePPAP request

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 requires an answer
to all asterisked * questions in TITAN. Response to these questions acknowledges acceptance to the PPAP
request.

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

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

To get to the “Final Submit” button, supplier must respond at level 5 to all questions under the “Questions” tab. A
“Submit” without the word “Final” in it is only a partial submit.

Suppliers are required to have all documents uploaded into TITAN and PPAP Samples at Tenneco Plant no later
than the PPAP due date. Acceptable samples can be delivered prior to completed documentation in Titan, with
goal of Documentation and samples both submitted no later than due date to the Tenneco Plant.
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General Business - Tenneco Confidential

PPAP STATUS AFTER TENNECO REVIEW TENNECO

Approved/Accepted

 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 quantities.
« If an interim approval is due to Supplier PPAP issues, then 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/Accepted” within

agreed time frame.

Returned

|t 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/Accepted” within agreed time frame.

* In case of any question related to PPAP Approval Status, please contact the PPAP approver of the assigned
Tenneco plant

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 10



General Business - Tenneco Confidential

1.DESIGN RECORDS TENNECO

1. Fully “ballooned” drawing (all dimensions, notes, specs and tables) must be submitted as part of a PPAP for every submission
level where Dimensional Results are required.

2. Where Customer Specific Requirements are noted, a statement needs to be provided confirming that their product conforms to
that Customer Specific Requirements

All balloons must match with numbers used in Dimensional Results report.
Check, if the drawing number and revision level match with what is in the ePPAP Request.
Make sure that on the drawing “production release” stamp is present.

Upload ballooned drawing in Section 1a of the APQP folder. If Sections 1b and 1c are not applicable upload a blank document
stating “N/A”. Examples below:
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General Business - Tenneco Confidential

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

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 12



General Business - Tenneco Confidential

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

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 13



General Business - Tenneco Confidential

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.
2.

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

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.

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

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.

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.

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®.

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

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 14



General Business - Tenneco Confidential

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.

7.
8.
(same step numbers, names and processes) is confirmed.

PFD should be uploaded into section 5 of TITAN PPAP C- folder

Each step in the process, (receiving of raw material, part manufacturing, inspections and checks, assembly,
packaging, shipping).
If there are any production steps done externally (outsourced operations).

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)

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

Part number and revision level should match the latest drawing. im_mmm}mhmt L = ‘ =
Link between PFMEA, Process Flow and Control Plan I e
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General Business - Tenneco Confidential

5.PROCES FLOW DIAGRAM (PFD) (CONTINUED)

* This is an example of a PFD.

TENNECO

PROCESS FLOW DIAGRAM PACE_1 OF 1

« Content and flow is important. S —— . —
PART DESCRIPTION: e PREPARED BY: [o——]
H . FRINT SEVEION AND DATE: B 2116015 . 0T N MBER: [Py
» Supplier can use their own format. % oorramcn. T I e —
SO‘;F:' =) I @& | A | = CPERATION CHARACTERISTICS MEMs | PRODUCT CHARACTERISTICS | MEMs | PROCESS CHARACTERSTCS
-/- RECEWE STEEL COIL i CORRECT MATERIAL FLE MATERIAL CERTIACATION
('—-_- MOVE COK STER TO STORAGE VIA HLO
) STORE CCOIL UNTIL PEADY FOR PRODULCTION
MOVE COR TO PRCOUCTION
\‘ VERFY TOWL 1 CORFECT MATERIAL
S LOAD COlL 1 |srock HicknEss
- ﬁ"\ :‘Pg::;f:m PC73661
1 INPROCESS INSFECTION 1 STOCK THIKCKNESS
FEATURE SCE FEATURE
2 |emancrssiPs
207 |JOATUM A SIZE
202 |DATLM BEND TRM PROFLE
203 |DATUM C POSITON
204 |DATLM C DEAMETER
205 |DATUM T END TRIM PROFILE
205 |DATUM C LOCALEED FLATNESS
207 |SADDLE BRACEKET WELD GAP
SPMULATION
208 |SHOEBOX MAX GAFP
207 [SHOEBOX SURFACE FROFLRE (MAX)
3 |MENIMIUM MATERIAL THCKNESS
4 |SUTT JONT NOTCH WIDTH
s |excesswesurAs
s |sputs
7 |cosMeEnc perFecTs
S ’ | " | WASH
[ W [FROCESS INSFECTION s |oo pETa DEBRIS
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General Business - Tenneco Confidential

6.PROCESS FMEA(PFMEA) TENNECO

Supplier shall develop a process FMEA in accordance with, and compliant to, customer-specified requirments.
Requirements:

1. pFMEA must be done according to AIAG & VDA FMEA Handbook per Customer Specific Requirements in terms
of severity, detection and occurance ratings (the latest version available at www.aiag.org).

2. If available at the supplier, the rankings must be equal to or higher than the Tenneco dFMEA severity rankings
for particular items from the drawing.

3. Refer to Tenneco Supplier Requirement Manual section 5.10 for more information such as Critical and Pass
Through Characteristics.

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

5. The link between PFMEA, Process Flow and Control Plan (same step numbers, names and processes) is
confirmed.

6. PFMEA should be uploaded into section 6 of TITAN PPAP C-folder.

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 |

i 70 — walding of the nut ¢ I e e

[}

T
Shec [ Rework |
check Contral Plan

Ok MNumber l
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General Business - Tenneco Confidential

6.PROCESS FMEA(PFMEA) - PER AIAG FORMAT

Example of pFMEA below:

TENNECO

Page_1 of 23
POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS
(PROCESS FMEA)
FMEA Number I
Item: === Process Responsibility DEPARTMENT PROCESS ENGINEER Prepared By T ——
Model Year(s\Wehicle(s): NA Key Date N/A FMEA Date (Orig.) 1-Juk14 (Rew) (Rew) &-Dac-14
Core Team: Reference Flowing Form
Action Results
C (o] 2
z < B i rren 52
Eclectut Polaytie} : Czl es!:l(z]) / S:Jo;sls e (P::'or;eeszs 7 i Recommended ERapONtaNy
Oo# Op Name Requirement Failure Effect(s) of a iy c P St & Tarpet £ S le) D R
Mods Fadure z M;ech_amsm(s) Ccmzols_ i Comro_ls el N Action(s} Comgletion Date Actions = - S o
s [ Failure Prevention R Detection c Taken v . i N
Optional H
Referenca &
RECEIVE CORRECT INCORRECT PREMATURE FAILURE, UNABLE MISLABELED COIL SUPPLIER PROCESS 2 [sUPPLER PROVIDED 3 | 80 |[NONE
INCOMING  [MATERIAL MATERIAL TC PRODUCE PART TO PRINT CONTROLS, COMPUTERIZED STEEL CERTIFICATION
COIL STEEL TRACKING SYSTEM
FROM
SUPPLIER
NCORRECT STEEL (MATERIAL [SUPPLIER PROCESS 2 |suPPLER PROVIDED 8 | 20 [none
PROPERTIES) SHIFPED FROM  [CONTROLS, COMPUTERIZED STEEL CERTIFICATION,
SUPPLIER TRACKING SYSTEM, STEEL CERT VERIFICATION
CERTIFICATION VERIFICATION
PROGRAM
VERIFY CORRECT INCORRECT PREMATURE FAILURE, UNABLE PAISLABELED CCOIL, LABELS SUPPLIER PROCESS 2 |veriImcamon 1O 3 | 80 [nonE
STAGED COIL [JATERIAL MATERIAL TC PROCUCE PART TC PRINT IWITCHED AFTER RECEIPT CONTROLS, COMPUTERZED ROUTED MATERIAL,
(OPERATOR) TRACKING SYSTEM CONTROL PLAN
INSPECTION
NCORRECT STEEL {MATERIAL [SUPPLIER PROCESS 2 |suPPUER PROVIDED 3 | 80 [none
PROPERTIES) SHIPPED FROM  |CONTROLS, COMPUTERIZED STEEL CERTIFICATION,
SUPPLIER TRACKING SYSTEM, STEEL CERT VERIFICATION
CERTIFICATION VERIFICATION
PROGRAM
NCORRECT COILLOADED  [SUPPLIER'S COIL 2 |contRoLPLAM, CHECK | 7 | 70 [nonE
DENTIFICATION TAGS SHEET, IN PROCESS
INSPECTION

© 2019 Tenneco, Inc. | Data Classification:
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General Business - Tenneco Confidential

6.PROCESS FMEA(PFMEA)

Example of pFMEA below:

— PER AIAG AND VDA

TENNECO

vl 4] (v
! |PLANNING AND PREPARATION (STEP 1)
! Company Name Acme Automotive Subject PX%123 Manual Column Assembly
| | Manufacturing Location Plant 6, Saginaw, Michigan PFMEA Start Date 19-Mar-2018 PFMEA ID Number 654321
+ Customer Name Jackson Industry PFMEA Revision Date 25-5ep-2018 Process Responsibly B Black
3 |Model Year(s)/Program(s) 2020PX123 Cross Functional Team See Team List Confidentlally Level Confidential
|’ STRUCTURE ANALYSIS (STEP 2) FUNCTION ANALYSIS (STEP 3) FAILURE ANALYSIS (STEP 4) R
1. Process ltem System, 2 2. Process Step Name of 3. Process Work | 1. Function of the Process Item Function of | 2. Function of the Process | 3. Function of the Process 1. Failure Effects (FE) to the Next Higher # | 2. Failure Mode (FM) of the | 3. Failure Cause (FC) of the | Current Prevention Control @ =
Subsytem, Part Element or |Process Focus Element Element 4M Type | System, Subsystem, Part Element or Process Step and Product Work Element and Process Element and/or End User :‘_5_ Focus Element Work Element (PC) of FC ] 5
Name of Process Step Characteristic (Quantitative Characteristic 2 E
Station value is option) -'E é
Nc B 8
; - - - - - - v [N - - - - -
Electric Motor Assy Line 30 |Sintered Bearing Press-in Man Supplier Plant|Assembly of shaft into pole | Press in sintered bearing to | Machine presses sintered |Supplier Plant|Clearnace too small to 8 Axial position of sintered machine stops before Force adjusted aacordingto| 5
Process housing assembly acieve axial position in pole bearing into the pole assemble shaft without bearing is not reached reaching final position data sheet
I housing to max gap per houising seat until the potential damage
Electric Motor Assy Line 30 |Sintered Bearing Press-in Machine Ship-to Plant |Assemby of motor to vehicle print defined axial position ship-to Plant |Assembly of motor to door
Process door requires additional
0 insertion force with
Electric Motar Assy Line 30 |Sintered Bearing Press-in End User  |Window raises and lowers End User |comfort closing time too
1 Process long
2 8 |Awial position of sintered machine stops before Force adjusted aacordingto | 5
3
4
5
]
7
[

© 2019 Tenneco, Inc. | Data Classification:

11/8/2024

19



General Business - Tenneco Confidential

7.CONTROL PLAN(CP)

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.
2.

© 0 N o U

10. Control Plan is uploaded into section 7 of TITAN PPAP C-folder.

Link the operation numbers between Process Flow Chart and PFMEA.

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).

Controls must be clearly defined (what, how, by what, when/how often will be measured and where records will
be stored). Pre-production Control Plans (Safe Launch), must be developed which include characteristics
inspection method, and exit criteria.

If the Control Plan has a link to a work instructions, this works instruction needs to be submitted together with
the Control Plan. Statements like “control in accordance with internal procedure” is not acceptable.

Control Plan must reflect all special characteristics as defined on the drawing.
Part number and revision level should match with the latest drawing and refer to Tenneco part information.
Welding quality verification shall be included as applicable.

TENNECO

Any planned rework must be part of the control plan. | e :
Annual Revalidation should be a part of the Control Plan.

i 0 - welding of the nut [ |  CEEEEER ‘ b
= T ] =r
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General Business - Tenneco Confidential

7.CONTROL PLAN(CP) TENNECO

Example of Control Plan below:

Cy
=
o
=
—=
-
CONTROL PLAN e
() Page of
oo B Sa k= La ]
[1Probipe [ Pretan et L] Prodsctios o fIf Safe Launch is induded in Pre-Launch or Produdtion Cortrol Plan, chedk both boses)
Contral Plan Rumber @ |HE'5.-' ComtactPhone @, Date ':Oﬁg@ Doate: (Fw.)
Part HRumbenlLatest Change Lewel @ Customer Engineering Approval'Diate (1 f Fi.'eqd_j@
Part HameD escript on @ SupplierPant ApprosalDate Customer Chality ApprosalDate (I f Fi'eqd_)@
SupplenPlant @ SLppIerCude@ Orher ApprosalDate (1T Radd.) @ Other ApprosalDate (17 Heqd_)@
MACHME
PART! |PROCESS MAME! DEWCE, CHARACTERISTICS SPECIAL ME THODS FE ACTIOR PLAM
PROZESS OPERATIOR G, TOOLS CHY=. |PRODUUCT/PROCESS | EWALLATIONY EB.&-MF’LE ChT-E Y
HRUMWBE R DESCRIPTION FORMF G | MO | PRODUCT |IPROCESS| CLASS SPECIFICATIOM ME ASLFEMERT | SIZE |FREQ. | SORTROL ACTION FESPORSIELE
TOLERAMNMCE TE CHMICLUE MIE THOD
(14) D (15) (17 D (1) (20} 1) (22) (24} (25) (=5 )
o
L=
—F
=
=
=
)
=
-
b1
-
L
[=7
=
=
o
—F
—
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General Business - Tenneco Confidential

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: All
measurement and test equipment called out on the Control Plan must have Gage R & R completed.

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):
<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. Acceptance criteria:

« Kappa value >0.75 - acceptable
« Kappa value <0.75 - not acceptable and improvement plan needed
4. Evidence of parts used (photos uploaded) and physical parts to be maintained for 3 months.
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 photos of gauge should be part of PPAP (see section16 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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General Business - Tenneco Confidential

8.MEASUREMENT SYSTEM ANALYSIS

Example of MSA study generated with CAQ software:

Stat| Groph Editor Tools Window Help Assistant Gage R&R (ANOVA) Report for Data
Bcsmivie B Q@R EBROBE NHSEHLIB[AIFEhE YL 2 Reported by K. Karisson
Regression v . Gage name: 123654 Tolerance: 9.8 -109
E Sl XIAR TOON = L0 Date of study: 12 Now. 2015 Misc:
= ANOVA »
DOE D Session
7 Control Charts Components of Variation Data by Parts
160 % Gontabuon 110
/ | Quality Taols E# Run Chart.. Studyvar
Reliability/Survival ¥ ||[ir  Pareto Chart... E
20 105
' Multivariate »| 33 Cause-and-Effect.. 2
Time Series 3
= 4% Individual Distribution Identification... o 100
Tables » o = = 1 2 i 4 5 7 s R
= @ Johnson Transformation... e =3 S Fanepar o
Nonparametrics 3
menp Capability Analysis v R Chart by Operators
Equivalence Tests b o 1 2 Data by Operators
Capability Sixpack 3 ] + K 110
Power and Sample Size b D 004 \\ R
Tolerance Intervals... 2 |
2 oo - - FAYAN R-0,0175 105
£ S [ [a——
Gage Stud QA =
| Gag y ‘ Type 1 Gage Study. = & o o
L\;" 1 2 3 45 6 7 8 91012 3 45467 & 910
%3 Create Attribute Agrecient Analysis Worksheet... M Create Gage R&R Study Worksheet... Parts e
i i
2 =
3 P 4 3 Attribute Agreement Analysis... E= GageRun Chart... 4 Xbar Chart by Operators Operators
(@l Acceptance Sampling by Attributes.. Gage Linearity and Bias Study.. PP | El Parts = Operators Interaction
M — =
Acceptance Sampling by Variables y| % GageR&R Study (Crossed]... k- e Sreen
- M4 Gage R&R Study (Mested)... = 1as5 | = & ==
Multi-Vari Chart... Ms Gage RER Study (Expanded)... g ] £ s
Symmetry Plot... A | ES
s ; 100
[f] Attribute Gage Study (Analytic Method)... i3 3 i éTEswiiid i @0 e
Parts 1 2 3 a 5 L3 7 a a 10
Parts
Gage R&R Study for Data Gage R&R Study for Data
Variation Report Summary Report
Reproducibility — Operator by Part Interaction -
Look for abnarmal points or patterns. Test-Retest Ranges (Repeatability) ‘Can you adequately assess process performance? Study Information
Operators and Parts with larger ranges have less consistency. % 10% 0% T00%
Mumber of parts in study 10
- - Number of operators in study =
108 L VSF_ No MNumber of replicates =
The measurement system variation equalk 4.1%% of the process {Replicates Number of times each operator measured each part)
106 0036 wariation The process variation is estimated from the parts in the
study.
.
10.4 & Comments
= 0.024
:/. Can you sort good parts from bad? General rules used to determine the capability of the system:
qnz T — e <10%5- acceptable
0012 - - 109 - 30%: marginal
>20%- unacceptable
10.0 Yes No
1 2 2 4 5 L3 7 2 9 10 o - . Examine the bar chan showing the sources of variation. If the total
Parts : The measurement system variation equals 6.7% of the toclerance. gage waria (|§>n =y narc{erpta ble. lock at repeatability and
1 2 1 2 3 4 5 3 7 8 9 10 {= to guide P nts
Operators Parts » Test-Retest component (Repestabilitys The varistion that occurs
ity i =5 when the same person measures the same item multiple times. This
Lﬁgﬂ:ggml?f:;fc; ME", El, equals 96,89 of the measurement vanation and i 4.0% of the total
== Bt Variation by Source wariation in the process.
Source StDew Wariation *Tolerance » Operator component [Reprodudbilitylc The waristion that ocours
Total Gage 0012 411 6,68 when differe nt pecople measure the same item. This equals 25.2% of
1075 Repeatability 0012 ECTS 6,46 the measurement variation and is LO% of the total variation in the
Reproducibility 0,003 104 1,69 process.
Operator 0,003 104 1,69
areT Part-to-Part 0,295 ®92 16243
Study Variation 0,298 100,00 16256
1025 Tolerance [upper spec - lower spec): 1,1
The Operator by Part interaction was nat statistically significant and was
removed from the table.
10,00
i E
Operators Tl G Repaat Reprod
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9.DIMENSIONAL RESULTS TENNECO

Supplier should be able to provide evidence that all measurements/test have been done in accordance with the Control Plan and
results indicate compliance with specified requirments.

Elements to be checked:

1.

S

The Dimensional Results must correlate with ballooned drawing including all characteristics, specifications, notes and all
tables.

Each data point must indicate an evaluation result. Example: “in spec/out of spec”, “ok/nok” and/or “pass/fail”.
Must use appropriate measuring tools, refer AIAG guideline “The rule of tens”.

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

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

Base for the measurements is 2D drawing and table callouts.
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O9.DIMENSIONAL RESULTS - CONTINUED TENNECO

7. The submitted PPAP Samples must be measured and numbered per the dimensional layourt,
. minimum number of parts laid out per the PPAP Request

. or 1 per cavity of multiple cavity tools.

8. Datum system for CMM must be defined, measurement 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
Diameter

€l
@ 112,53 200

FOR B.3 MIN., LONG

/ [elsLcalimls]

1B &MM @112.530 +£0.500

2B MM & [ 3150000 [ AGD [E] True Position
3 Y Coordinate
4 Z Coordinate
5 Max ~[2.000 | AW |B[CH | Vector (Profile)
5 Min S zo00[a@ [B][C@] Vector (Profile)

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024
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O9.DIMENSIONAL RESULTS TENNECO

Example of Dimensional Results below:

Production Part Approval
Dimensional Test Results
Page 1
ORGANIZATION: | ] PART NUMBER: E
ISUPPLIEFWENDOR CODE: PART NAME:
NAME OF INSPECTION FACILITY: [ ] DESIGN RECORD CHANGE LEVEL: A 021615
ENGINEERING CHANGE DOCUMENTS:
SPECIFICATION / Qry. NOT
ITEM DIMENSION / SPECIFICATION LIMITS TEST DATE |TESTED ORGANIZATION MEASUREMENT RESULTS (DATA) OK OK

1B_6MM Diameter 0.500 -0.500 18-Aug-2016 6 112.127 112.281 112.253 112.215 112.223 112.224 X
2B_6MM True Position 1.500 18-Aug-2016 6 0.554 0.457 0.671 0.738 0.458 0.636 X

3 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 -27.805 -27.753 -27.795 | Basic
5 Max Vector (Profile) 1.000 -1.000 18-Aug-2016 6 0.742 0.821 0.827 0.821 0.797 0.849 X

5 Min Vector (Profile) 1.000 -1.000 18-Aug-2016 6 -0.259 -0.359 0.043 0.039 -0.342 0.043 X

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

6 Min Vector (Profile) 0.500 -0.500 18-Aug-2016 6 0.114 0.135 -0.051 -0.067 -0.096 -0.058 X

7 Max Vector (Profile) 0.500 -0.500 18-Aug-2016 6 0.489 0.493 0.488 0.483 0.489 0.499 X

7 Min Vector (Profile) 0.500 -0.500 18-Aug-2016 6 -0.472 -0.477 -0.473 -0.467 -0.476 -0.466 X

8 Max Vector (Profile) 0.500 -0.500 18-Aug-2016 6 0.233 0.329 0.370 0.403 0.281 0.338 X

8 Min Vector (Profile) 0.500 -0.500 18-Aug-2016 6 -0.355 -0.416 -0.007 0.013 -0.269 -0.008 X

9 4 Y Coordinate 18-Aug-2016 6 -43.036 -43.071 -43.179 -43.127 -43.051 -43.252 Basic
10 (1525645 | x-BASIC X Coordinate 18-Aug-2016 6 152.266 152.289 152.126 152.120 152.317 152.114 | Basic
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O9.DIMENSIONAL RESULTS TENNECO

Supplier should provide a measurement strategy and upload with the dimensional results into the C-folder.

Minimum information needed:
1. Measuring System:
1. Taktile
2. Contactless
3. CMM (Coordinate-measuring machine)
4. Mobil Measuring equipment ( Measuring arm, e.g. FARO, Romer, etc)
5. Other
2. Orientation of Part for Measurement: Parts are clampled only if print states — with Part Restrained.
1. A picture of the part showing the component in its measurement orientation.
2. Additional information to support the clamping.
|.  (constraints must not distort the form of the part)
II.  (light magnets or light spring loaded clamps may be used)
3. Alignment of the Component:
I.  Alignment acc. which reference system
ll. Best Fit
lll. Other
I\VV.  Amount of points taken per measurement
V. Method of calculation for the results (e.g. average, minimum, maximum, .. etc)

4. Software:
.  Which software was used and with which revision level.
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10.RECORDS OF MATERIAL / PERFORMANCE TEST RESULTS TENNECO

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

Elements to be checked:
1. Part number and revision should match the drawing (for all submitted documents)
2. Material certificate must be in English or bilingual and according EN 10204 3.1

3. Material certificate must contain the chemical composition and mechanical properties of the material as per
drawing and clearly identify the mill source.

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

5. Material certifications and results for product validation
1. Welding joints on the components weld seam metallography reports shall be attached

2. All Weld seams shall be numbered and for each a report shall be attached, specification with limit and
assessment OK/ NOK shall be included

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

6. Examples of Material Certificate and Material test results attached: next slide...
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10.RECORDS OF MATERIAL / PERFORMANCE TEST RESULTS

TENNECO
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Production Part Approval Page 1 of 1 Pages
Material Test Results
DAIMLERCHRYSLER G}E@ )
ORGANIZATION: PART NUMBER: |
SUPPLIER / VENDOR CODE: ART NAME:
MATERIAL SUPPLIER: DESIGN RECORD CHANGE LEVEL: A 27-Jan-15
*CUSTOMER SPECIFIED SUPPLIER / VENDOR CODE: ENGINEERING CHANGE DOCUMENTS:
¥ source aporoval iz red, inciude e Suppler (Source) & Customes 3zzigned code. NAME of LABORATORY: AK Steel Corporation
4 SPECIFICATION/ | TEST ary. NOT
MATERIAL SPEC. NO. / REV / DATE P pate | TesTED | SUPPLIER TEST RESULTS (DATA) [ OK | "o
43988 per
GMW3161M-ST-S-X2CrTi17
C|  0.030 Max 8122018 1 0.0082 X
Mn) 1.00 Max 81122018 1 0.3100 X
P 0.040 Max /1212016 1 0.0250 X
S| 0.030 Max 811212016 1 0.0013 X
Si 1.00 Max 8/1212018 1 0.3400 X
Cr| 16.00-20.00 [ sn22018 1 17.4100 X
Ni 0.500 Max 8/1212018 1 0.1700 X
Mo — 811212016 1 — X
Al — 811212018 1 0.0120 X
N 0.040 Max 811212018 1 0.0087 X
Ch — 8122018 1 0.0220 X
U
] I PP 0.3500 X
Min
Tensile Strength| 415 MPa Min | &122018 465.5 MPa X
Yield Strength| 205 - 345 Mpa | 811212018 1 2945 MPa X
Elongation Percentage 30% Min 811212018 1 32.60% X
[ Blanket of are for any test results.
SIGNATURE TIILE DATE

© 2019 Tenneco, Inc. | Data Classification:
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10. RECORDS OF MATERIAL / REACH & ROHS TENNECO

If required with the PPAP request, Supplier needs to provide in each PPAP the compliance confirmation for
REACH & RoHS, uploaded into section 10 of TITAN PPAP APQP-folder.

Tenneco and its suppliers are actively working towards compliance with European Union (EU) Regulation No. 1907/2006 concerning REACH
(Registration, Evaluation, Authorization and Restriction of Chemicals), and EU Directive 2002/95/EC, 2011/65/EU, 2015/863 regarding RoHS
(Restriction of use of Certain Hazardous Substances, “RoHS Recast”) in Electrical and Electronic Equipment.

RoHS & REACH requirements apply to some products of certain of our OE Customers.
This means that suppliers that provide certain parts, components, assemblies and products will continue to be asked for part chemical content information.

As per our Tenneco Supplier Requirements Manual, Section 9. Regulatory Product Compliance

Suppliers are obligated to ensure that products supplied meet all regulations applicable to the suppliers' manufacture and sale of these products. The
Tenneco Supplier Manual also requires that suppliers provide Tenneco with all the information and documentation necessary for Tenneco to comply with
applicable regulations, including REACH and RoHS.

Tenneco is informing you to upload information related to your company's products and EU RoHS
(Restriction of Hazardous Substances "RoHS Recast") Directive 2002/95/EC, 2011/65/EU, 2015/863 and EUREACH
(Registration, Evaluation, Authorization and Restriction of Chemicals) Regulation No. 1907/2006.

ROHS:

Please use the RoHS compliance overview templates (link sheet) to confirm compliance with the RoHS regulations for the components on
part number level that you deliver to Tenneco.

REACH: To confirm compliance with the REACH regulations please provide a copy of the REACH compliance certificate.
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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 the right to require initial process capability on other characteristics.

Elements to be checked:

1.

B

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.

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 performed, and P-value must be greater than 0.05.
Raw data should be available for each study.
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

If process acceptance criteria are not meet for one or more characteristics containment (e.g. 100% inspection) and action plan
IS required.

Each cavity of a multiple cavity mold or multiple tool process, must have its own capability study.
All relevant documents should be uploaded into section 11 of TITAN PPAP C-folder.
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11.INTIAL PROCESS STUDIES

TENNECO

;B IRV

Basic Statistics

Regression 4
ANOVA »
DOE »
Control Charts 4
Quality Tools ']
Reliability/Survival ~ »
Multivariate 4
Time Series »
Tables »
Nonparametrics 4
Equivalence Tests 4

Power and Sample Size »

.| Stat| Graph Editor Tools Window Help Assistant

1| [@=

f

1) B 3 5

~| X|Q‘l§ k TOON o L]
Sn

l’l‘ Run Chart...
[E Pareto Chart,
> Cause-and-Effect...
% Individual Distribution Identification..
@, Johnson Transformation...
il

Capability Analysis »

Capability Sixpack M| E Normal..

N
ﬂ Tolerance Intervals... l»@ Bl Between/Within..
£ Nonnormal...
Gage Study 4
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Process Capability Sixpack Report for F

IChart
1 4 7 10 13 16 19 22 25 28

Moving Range Chart

f\/\Af\/\/\

1 4 7 10 13 16 19 22 25 28

Last 25 Observations

. * - L
- M ) *
.
-
[ ® — — — — — & e .Y
. - -
- - . . -
- -
10 15 20 25 30
Observation

UCL=5,1811

X=4,9945

LCL=4,8079

uCL=0,2293

MR=0,0702

LCL=0

Capability Histogram

LsL

4,64 4,72 480 488 496 504 512 520

Normal Prob Plot
AD: 0,307, P: 0,542

—— Overall
- = = Within

Specifications
LSL 465
UsSL 5.25

48 49 5.0 51
Capability Plot
Within Overal Overall
StDev  0,06220 StDev 0,05518
cp 161 A—
cpk 137
PPM 20,04 Within
At
Specs
—_—

Capability Analysis for F
Report Card

Check Status Description

Stability n

Number of

Subgroups o when collected over a long enough period of time.

Normality u

Amount
of Data

accurate.

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

You have 30 subgroups. For a capability analysis, this is usually enough to capture the different sources of process variation
Your data passed the normality test. As long as you have enough data, the capability estimates should be reasonably

The total number of cbservations is less than 100. You may not have enough data to obtain reasonably precise capability
A estimates. The precision of the estimates decreases as the number of observations becomes smaller.
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12.QUALIFIED LABORATORY DOCUMENTATION TENNECO

 |f 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.

 |f an external lab is used, the supplier should send a copy of the outside lab certification and the scope of
accreditation (must be 1ISO 17025/A2LA certified or regional equivalent).

* All relevant documents should be submitted into section 12 of TITIAN PPAP C-folder.
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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. If AAR is not required, then upload sheet with statement indicating N/A (Not
applicable)

* AAR is typically applied for parts with color, grain or surface appearance requirements. (Typically, exhaust
components require an AAR report for polish/chrome/painted decorative exhaust tips that is signed-off by the
customer).

« 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.

 |f 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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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 the Supplier Resource Center (www.Tenneco/Suppliers.com)

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

2N T A

Customer Responsible Person (name/phone/email)

Into section 14 of TITAN PPAP C-folder supplier should upload shipment tracking
information such as UPS; DHL; FedEx; etc. tracking numbers.
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15.MASTER SAMPLE

» Supplier should retain master sample from the PPAP run.

TENNECO

* The master sample shall be identified as such, and a picture of master sample with identification tag should be

provided in TITAN PPAP C-folder 15.

* 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.

S

The part is identified as a Master Sample

Tenneco part number, revision level and part name
Project name and Customer

Date when manufactured

Equipment # and/or process used

Date of Supplier PPAP Warrant signed off

MASTER
SAMPLE

(Example label)

SIGNED =

DAIS- ¢

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024
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16.CHECKING AIDS TENNECO

» This PPAP element is used in order to certify that all aspects of these Part Specific checking aids comply with
product requirements/specifications for testing as stated by the drawing. This includes mylar templates used in
verifying the part dimensions.

Elements to be checked/uploaded:
Procedure or description how the checking aid or control gage is used should be submitted here.

All used gauges should agree with part dimensional requirements.

Gage master samples are visually color-coded as PASS (Green) or FAIL (Red)
MSA should be conducted for all gauges used according to Control Plan
Gauge Drawing and/or Gauge 3D Model

Gauge Certification by approved lab

N o O h DR

Picture of Part in Gauge

 List of control gauges with supportive documentation (calibration record within past year, gage
instructions and photos) should be uploaded into section 16 of TITAN PPAP C-folder - “Checking Aids”’
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16.CHECKING AIDS TENNECO

Example of checking aid and gauge instruction:

ruowgrapn A

GAGE INSTRUCTIONS P C73660/ 61 EStCrE;::ltlli size of the sensor _port hole m the PC73661 with the 29.0/29.5mm Go/No-
Department 36 OPERATIONIO| o Fins (hotograph A Number
b. Mate the PC73660 to the PC73661, and locate the assembly to the fixture.

GAGE ID: PC73660/615ST1 (Photograph B, Number 1)

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

Photograph A Photograph B
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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.) and/or Tenneco.

Tenneco requires Special process CQl completed audits to be uploaded. CQl’s should be within a year of
last audit. For sub-supplier CQl’s they can be entered here or in the sub-supplier ppap package but must
be included in each ppap that lists them in the flow of material.

If there are any other customer/region/plant specific requirements, they should be uploaded into this folder (e.g.
CQI standards — section 17 of TITAN PPAP C-folder).

If none are in current process, upload a blank document stating, “Not required/Not applicable”.

Not required/
Not applicable
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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.

* |f information is not required, then enter N/A.

» Weight recorded in kg and four decimal places.

« Purchase Order number will be the Scheduling Agreement Number for Tenneco.

» For “’Customer Name/Division” state “TENNECO”. (Do not add the specific plant)

» Electronic signatures are acceptable.

* 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.
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18.PART SUBMISSION WARRANT

TENNECO

Part Submission Warrant

Part Name  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

List all authorized engineering changes not yet incorporated in the

drawing but already applicable for the part s
& 7 Enter number which can be found

weightin

Additional Engineering Changes Dated Enter Eng Changes dates

kilograms to four

Safety and/or Government Regulation Ll Yes| | No Purchase Order No. _ " Weight (kg)9ecimal places
. . If requested enter number jYes inqicateq by drqwing, ofhierise ‘No: If requested enter eng change level
Checking Aid No. of each checking aids Checking Aid Engineering Change Level e Dated
ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
Your Company Name Name of the Customer
Organization Name & Supplier/Vendor Code Customer Name/Division
Company Street Address Enter Your Buyer's Name
Street Address Buyer/Buyer Code
City State ZIP Country What Vehicles is this used on?
City Region Postal Code Country Application
MATERIALS REPORTING Choose proper answer based on available information
Has customer-required Substances of Concern information been reported? [ ] Yes [] No W n/a

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

Choose proper answer based on available information

Are polymeric parts identified with appropriate ISO marking codes? E Yes E No D n/a

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024
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18.PART SUBMISSION WARRANT TENNECO

IREASON FOR SUBMISSION (Check at least one) check the appropriate box or boxes. For bulk materials addtionally check "Other" and write "bulk material"

| | Initial Submission Change to Optional Construction or Material
}—j Engineering Change(s) : Supplier or Material Source Change

| ] Tooling: Transfer, Replacement, Refurbishment, or additional : Change in Part Processing

| | Correction of Discrepancy | Parts Produced at Additional Location

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

IREQUESTED SUBMISSION LEVEL (Check one) First identify and then check appropriate submission level requested by Tenneco
| evel 1 - Warrant only (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,

| Level 3 - Warrant with product samples and complete supporting data submitted to customer.
D | evel 4 - Warrant and other requirements as defined hy customer.

I: Level 5 - Warrant with product samples and complete supporting data reviewed at organization's manufacturing location.

SUBMISSION RESULTS Check boxes for elements which are a part of PPAP submission
Theresults for L | dimensional measurements | |  material and functional tests | |  appearance criteria | | statistical process package

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

Mold / Cavity / Production Process Il|t1 production will be done from more than one mold/cavity/production are needed
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18.PART SUBMISSION WARRANT TENNECO

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 certify 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? D Yes E No | | nfa Checkproper answer based on actual situation
o . . Supplier representative signature to confirm that all required documents are submitted

Orgamzatlon Authorized S'gnature and correct. Additionaly: date of signing, print name, title, phone and fax number, email. 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

Print Name Customer Tracking Number (optional)
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18.PART SUBMISSION WARRANT — FOR EUROPE & SPECIFIC CUSTOMER

THIS DRAVING AND THE INTELLECTUAL PROPERTY RIGHTS THEREIN ARE THE PROPERTY OF TENNECO GMEH, EDENKOBEN.

THE REPRODUCTION, DISTRIBUTION AND UTH.IZATION OF THIS DOCUMENT AS VELL AS THE COMMUNICATION OF ITS CONTENTS TO
OTHERS WITHOUT EXPRESS AUTHORIZATION IS PROHIBITED. OFFENDERS WILL BE HELD LIABLE FOR THE PAYMENT OF DAMAGES. ALL
RICGHTS RESERYED IN THE EVENT OF THE GRANT OF A PATENT. UTILITY MODEL OR DESIGN.

R0 System: Koie: St Arojection. Sire: Tolarorce Arirciple:
CATIA VS RIS 11 1/2 £31© |A0 | TOLERANCING IS0 8015
Epine Tips: Goreroi Toleacss:
fENAU_T 190 13920 - FF
Qstoser froject Nme: DIN 6330 - m
X07 190 2768 - K
Motorial Copasition: 190 8062-3 - OCTG 12 - RMA B (FWG H)
1.4301 X50rNi 18-10
Dimarsion:
T 2 3,0 I @& :
Srface Mainting / Coating: Mn\
TEHEDD Notar-ial Dsscriplion: = \f@ ‘\?/ A‘«;smf:
HYDROFORYED PIFE S V o Q) A
W 8ian;
TUEE. HYDROFORVE = YR 18053350« (N — &
— 18)) © WAM\S?MAQB‘J (B0 OOII B
TE"”EGG ook 4 i Rplecss: TN Nterial Nater: | gevisian: | S
- CONFIBNTIAL - Mal ik Mesche 1 82462911

21

22

23 24

Issued on: 27—NOV—-2017

Specific Customer

John Deere

I

Revision Date

Revision level
Engineer change level

TENNECO
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18.PART SUBMISSION WARRANT - FOR NORTH AMERICA ONLY TENNECO

TS DAARING D THE INTELLECTUIML PROPERTY SITMIN AFE CONF ICENTIAL AND PROPHIETARY TO TEWNMELD INC., WAy O B USED DR
PN SPECIFIC PURPOSES FOR MMIOH 1T WS DEEN SUPPLIED AND wUtT BC RETURNED LPON PEOUEST, w0 OFTWER USE 1S ORI TTED wi ot
| PRIOR 02| TTDN CONSENT OF TDNECO INC,
[ pd | [ i | ) [2 CAY System: !r.dw Swast h;ct':c:t Scawe | loderorce h--t-ofq;
TET] ORAWING REVISIONS || Peat; il L O I e o209
ECM NO. |  DESIGNER |  ENGINEER YYYY-MM-DD| | |SENERAL NOTORS Gosol ine
Custamer Mo ect Nawe!
DIR 52161691 00 n YexX H
mterof ke
W, Theaane, 0 433 55 PER 6M SPEC GUN3IBIN-ST-5-X2CrTi17 2D Orowing is naster supported by 30 CAD
{ - INITIAL RELEASE @
30161034 KIM-CSM B. HERWAT 08AUG2017 C—— S g e | S {‘—*FQ \\7”
— ~ |7:0.Bmm 0.277 Bl ),
(A ) SECTION C [34] WAS 35, 2X 21 WAS 2X 19.6 e Fot g 7 CRE Tt =S
"t 1
SECTION D [34] WAS 34.9, 2X 21.1 WAS 2X 19.8 NGO ke a1 Dencr i roni 2 e i
) o| | OUTLET HEAT SHIELD - R (%);b&mm 0 Q i
- 4 y o g
A00ED []1@1[ATE]C] 2 PLACES A\ BBaE O . o
2019-03- {orm \\L20)a 0118/ © tamerr' 52161691 UBO 001 A
30197964 | R, SINKEVITCH o HERIAT (201903 18] | | epmruremg g:t\w\\-sﬂ‘mﬁw — _(Seecints 2101601 180 0L
fiobert ) ~
- CONVIDENTIAL: | Abprover Brett Hersol 824 6930 A

| | |
[ Issued mz.-lasm-zom -

1

Revision Date
(Production Release)

Revision Level for
Engineering Change
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18. FOLDER 18 - FOR NORTH AMERICA ONLY

PPAP Checklist can be downloaded from PPAP Template in the PPAP Request.

Upload copy of this Checklist signed by supplier management. Reference Supplier Requirements Manual section 5.23.

L ] L ] L ] - -
Tenneco Global PPAP Upload Guide and Verification Checklist ...
Part Number: P / Platf Review Date:
Revision: regram atform: Supplier Name:
PPAP Level:
PPAP Request #: PPAP Due Date:
Tenneco
PPAP , , _
ltem PPAP Felder Content Form/Format of Input o Action Required / Notes *0k?
Guideline
- - pages | - -
Upload T Ball dD i TR d
1A Design Records of Saleable Product pload & copy © i a-oone raw:n-g of recor ) 11
Insure that Drawing is correct revision level, matching PPAP request.
Attach that ds:
1B For Proprietary Components/Details ach 2 pa%e at reads ) " " 11
1b for Proprietary Components/Details - Note # 3 "N/A".
Attach that ds:
ic For All other Components/Details 2€h @ page that reads ) Y Y 11
1c for all other Components/Details - Note # 3 "N/A".
Attach that ds:
2 Engineering Change Documents ach @ p-age . atreads " " 12
2 for Engineering Change Documents - Note # 3 "N/A".
Upload a copy of Control Plan approved by Engineering if required, as
lled out i int notes for Engi ing A I.
3 Customer Engineering Approval called ou -m print notes for Engineering Approva - - 13
If not required, attach a page that reads - Customer Engineering
Approval - N/A".
a Design FMEA (DFMEA) Upload-Supplier DI.:MEA it sup[:.ulier is Design Responsiblti. ) 14
If supplier not design Responsible upload page DFMEA- "N/A".
Upload P Fl Di .
5 Process Flow Diagrams (PFD) pload Frocess How |a.gram 15-16
Must have same Operation Flow as PFMEA & CP.
Upload P FMEA.
6 Process FMEA (PFMEA) pload rrocess ) ) 17, 18, 19
Must have same Operation Flow linked to PFD & CP.
Upload Launch Control Plan and Production Control Plan.
7 Control Plan {CP) Launch Control Plan to contain Safe Launch requirements 20, 21
Must have same Operation Flow linked to PFD & CP.

TENNECO
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TENNECO SPECIFIC REQUIREMENTS TENNECO

Tenneco addtional requirements for PPAP submission. These requirements are listed below:
— Al.Launch Containment Plan
— A2.Capacity Verification (as required)
— A3.APQOP Tracker
— A4.IMDS Documentation
— Ab.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)
— Al10.Subcontractors/Suppliers PPAP
— Al1l1.0ther Specified Reguirement (as required)

Detailed information about each item can be found at https://www.tenneco.com/suppliers or by contacting the
respective plant representative or Supplier Development Specialist.
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A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELD

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
Launch Containment will continue for a minimum of 90 days after initial shipment and no less than 10 shipments

(low volume) after SOP (at discretion of Tenneco facility). For link to Launch Containment form see Supplier
Resource Center .

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 Al of TITAN PPAP C- folder.
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Al. LAUNCH CONTAINMENT TENNECO

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

The Launch Containment label can be found in the Supplier Resource Center (www.Tenneco.com).
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A2. CAPACITY VERIFICATION 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

The supplier has to demonstrate that the installed capacity of the supplier is sufficient to support the weekly
maximum capacity requirement by using the available production time.

Tenneco reserves the right to be present during these trial runs to withess and evaluate results.
Tenneco requires a working standard as follow:

 LCR = Least Capacity Rate = Estimated Annual Volume divided by 48 weeks

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

When Capacity Verification is performed by supplier as self assessment it should be uploaded into section A2 of
TITAN PPAP C-folder.

The Tenneco Capacity Verification Template can be found in document package of the ePPAP request under
Tenneco PPAP/APQP Document Templates or on the Supplier Resource Center.
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A3. APQP TRACKER TENNECO

Not required for PPAP, but should be used after Nomination until PPAP submission

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.
The APQP Tracker is included in the zip file with the PPAP request or can be found in the https://www.tenneco.com/suppliers

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:
Overall status “GREEN” means PPAP

preparation is on time

“YELLOW?” status means there are delays in orewng o s et

= | =os 3572 | s Reviston dafe | e | SSca=o

individual PPAP & APQP elements, but such - —— : Spar P

Supplier Kick-Off

Tenneco Contact informason APQP Overan Status

delays are recoverable s P
“‘RED” status indicates PPAP is not expected P cject Timing Infomstion” P Requremens

| erototypeparts | offTociparts | oOff Procsss parts | PPAP | sop eoam Tye | AIAG
Quantity | | | e | 3
Due date| | | | | =oAs snow

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

APQP Msestones Sttus
P Step 1 Step 2 Step 3 Step 4

Whenever updated or modified APQP tracker should be O

(1) Design Vensication

uploaded into section A3 of TITAN PPAP C-folder. e e ——

(3) Manuisciuring Process Alapping

Srogram Need

Date Commnea Ciose Dane
=

(4) Sub Conracior APGRIPPAS
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A4. IMDS DOCUMENTATION TENNECO

A4. IMDS Documentation

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

Tenneco IMDS / CAMDS Company ID Numbers
Tenneco Business Unit APAC EMEA India North America

Clean Air: | 222667 222668 222668 222669

Shanghai Tenneco Exhaust: | CA_3_4704
Lingchuan (Chongging) Exhaust: | CA_3_12977
Tenneco China CA_3_21014
(Dalian) Exhaust System: | CA_3_27281
Forsun (Tianjin) Auto Parts: | CA_3_76052
Chengdu Forsun Auto Parts: | CA_3_74893
Automotive Industry (Guangzhou): | CA_3_21636
(Suzhou) Emission System: | CA_3_88846
FAW Forsun (Changchun) Auto Parts CA_3_34343

The components data must be uploaded into IMDS database using the correct Tenneco Company ID number as soon as
off tool parts are available, at least 2 weeks before ppap submission to be sure the MDS (Material Data Sheet) approved
report is available on time.

Elements to be checked:

1. Verify the MDS report is uploaded into TITAN C-folder.

2. Verify the MDS report is checked by Tenneco for correct part number.

3. Verify the MDS is approved (MDS status “accepted”) by Tenneco Clean Air.

4. Verify the same MDS ID number is included on PSW.

Tenneco Approved MDS report should be uploaded into section A4 of TITAN PPAP C-folder.
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A5.PACKAGING PLAN PROPOSAL 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 (coordinated by PPAP reviewer). The signed off form must be uploaded into the c-folder. You
should email an excel copy to the receiving plant before the due date for plant approval.

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 TENNECO Supplier Requirements Manual.

All relevant docments should be uploaded into section A5 of TITIAN PPAP C-folder.
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A5.PACKAGING PLAN PROPOSAL TENNECO

A5.Packaging Plan Proposal
Examples of Packaging Plan Proposal:

B e [2. Packaging Volumes
Packaging Proposal Form TENNECO = m—f;ngm Gk — -~
Corporate Logistics Width Inoh 15
Commodity Targeted Tenneco SBU Height Inch 8
: . tok __ {Volume cubic Inch 0 0.00000288|
Steel Stampings & Tubing Emmision Control 0 [zzPaller
Related project: Length Inch 48
Sub-commodity Width mm 45
Stampinas GM SGE Height mm 5
ping Volume m*® 0 0.00001206
Lt ot Update: [oste Approved | [] [23 Overall Handling Unit (see Fig.1)
| POS 40 7.1 Baizicn | 1 [Revision dase: | 01 April 2007} Length mm 48
PACKAGING PROPOSAL CHECKLIST Width mm 45
¥ S Tenneco's proposal or Tenneco Height mm 38
Standard U Atternative Packaging | unit | existing Packaging Please Compiete Proposal Below | Acceptance Volume m 0 0.00008208|
1. Pa i on [ [2&1abeling
O ha ier Part Descripti see Requirements in: Supplier Packaging Manual
Part Description OUTER CLAMSHELL (F) 0 |28 Shipping Location Information
Tennaco Part Number 82238216 Zip or Postal Code & City: | 49507 GRAND RAPIDS, Ml |
Supplier Part Number PC73660 Country: _ | USA : |
Final Tennaco Plant Destination TENNECO MARSHALL Figure 1: Packaging Unit & Handling Unit dimensions 2.8 Foto of Packaging Proposal:
A Quanti .000 (| )
0O 1;”;: L)1 e Packaging Uni Handling Uni
Part Waight sach | | 1.2]
[0 [1.3 Packaging weight, material, integrity
Packaging group Small Load Container (NA)
Type / Name PLASTIC TOTE Height
Tennaco Packaging Code P7
Packaging Unit weight (amg
Packaging Unit material [u]
Internal Dunnage weight
Internal Dunnage material .
Internal Corrosion Protectio -
Weight (empty Paliet) Pleas fill in all yellow fileds!
Pallot material o ming Handling & Packaging Requirements see: Supplier Packaging Manual at www.lasupplier.com
Number of @!S per Packa zation: | —
Number of Handling Units p — —
Number of Packaging Units &Ie\.l e
Complete Handling Unit weiyrn S o7 -
How are Packaging Units securad 1o paliel? PLASTICWRAP e Appg;g: A
Is packaging assumed to be raturnable? YES ;
2, Packaging Volumes
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AS5.PACKAGING PLAN PROPOSAL TENNECO

A5.Packaging Plan Proposal

Example of label below (VDA format):

" Yy -Fenix-Software e mm——
anei?xxﬁh'aﬂ-e 4711 Fostfach 123456
12345 Musterdorf Tel. 999999
Lisksrschain-Hr. / Advice acte ne. IH) 1) Liabad | Bt ks
2531 752 my-VDA-Label, Musterplatz, 12345 Musterdorf
I L0 A P rinll iwiaing Mo
370 KG 400 KG 1

Sach-Hr. Forsds | Past na [P

765-HGD89-123
T

[ Fualmareges | Cuantitg (0] {10] Bpsmbchuramg Lislsrung Leisung i@ [escriphion
1 40 Geblaese

{11 1) Sl b Liaforast ! Soppler pat res. [335)

.IIIII 0-123B10-0
LA A A

Lispligrgrign-Hir ¢ Suppliar rsa [N

4638141 T
WA [T

258175201 oisosir | aesarexs
LRIV IR I m

{171 rovy-WTDA-Latad, B rssepdaie . 13385 Mosiendard ﬂmmmumtm
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A5.PACKAGING PLAN PROPOSAL

A5.Packaging Plan Proposal FOR NA CA PLANTS NEW PROCESS AND FORM

TENNECO

P k ) P | F TENNE C U Tenneco Returnable Packaging Options
WARNING: DO NOT gIANGgE THE EXIIS?TING INFORMATION ON THE Standard | Temeco bize (Outsie) , Mamfctuer
= ) ) E— ) Weights/Restrictions Totes/Layer | Layers/Unit | Manufacturer Color
FORM. INPUT ONLY THE INFORMATION REQUIRED (in *YELLOW fields). Pack D LxWxD Model
155 12% 7.5 Tote Green Processing 1215-07
—~ , First Option P3 Hand Held Tote Tare Weight: 2.51 Ibs 12 5 Buckhor SW151208 Grey
: Commod Targeted T $BU
Supplier. ommadty E:iei;on :::::: 350, Grs. Wet. Capaiy Monoflo | NRSOL215-07CS
SUPPLIER RESPONSIELE PERSCN: Sekel W Optonal With 512505 Tote ) Green Processing
P Sub-commodity Plantand PKG | P4 Hand Held Tote Tare Weight 3.47 [bs 12 4 Buckhor SW151210 Grey
Photee: . * ENG. Approval* 35lb. Grs. Wt. Capacity Monoflo | NRSO1215-09CS
amal: Supolier : Select My 15275 Tote Green Processing 24157
Date of proposak Latest Update: ‘DateApQrwed: (-Jan-1900 First Option P7 Hand Held Tote Tare Weight: 4.11 Ibs b 5 Buckhorn SW241508 Grey
TEN Document n° \ PG_40_71  |Resision 3 Revision date: 30 September 2019 35lb. Grs. Wt. Capacity Monoflo | NRSO2415-07CS
PACKAGING PROPOSAL CHECKLIST Optional *With Wx15%9.5" Tote Green Processing
' . Tenneco's proposal or Tenneco Plontand PXG | P8 Hand Held Tote Tare Weight: 5.3 b 6 4 Buckhorn SW241510 Grey
Please Complete Proposal Below —
Stendard 0 Atemalv Packaghg unit existing Packaging P P Acceptance ENG. dpproval* 35lb. Grs. Wet, Capacity Monoflo | NRSO2415-09 C§
1.PackagingIPartir.1formaﬁon _ Optional *ith Ux15% 145" Tote Green Processing
(A Suppllgr _Pm Description Plant and PKG P9 Hand Held Tote Tare Weight: 6.87 [bs 6 3 Buckhorn SW241515 Grey
Par Destrpton ENG. Approval* 331b. Grs. Wt Capacity Monoflo | NRS 2415-14CS
Tenne_m Pert Number ] WxI5x 115" Tote Green Processing 2141511
E_”p“’“f' Pa”NF‘]"’“ble[f] — — FirstOption | P14 Hand Held Tote Tare Weight: .4 Is 6 3 Buckiom | SWMISLL | Gry
inal Tenneco Plant Destination elect :
35lb. Grs. Wgt. C NRS02415-11 C§
Annual Quantity s. Wet. Capacity Monoflo
2Pt |
Part Weight each | 1B | \ | .o .o | Tenneco Size (Outside) y - \ Manufacturer
; Weights/Restrict Totes/Layer | Layers/Unit | Manufacturer Color
12 Pckaging weght, nateril, iegrty M D LxWiD eights/Restrictions otes/Layer | Layers/Unit | Manufacturer Model olor
Packaging goup Fﬁ Green Pro. 4345 n
Type / Name Select ted for R 18450622
Tannarn Parkaning Cnda ‘ Salart | Requ Lﬁ)l iy stets” Straicht Wall Foam Pallat (s Canacitie 7 000 Ths N/A L N/A Buckhom PVA8450622 P
b .. | STD. PKG. Catalog EXTVENDORS " EXT Vendor Part Master | Part 1 Enter Number) | Part 1(ALT) | Part2 [EnterNu . (3) : « { » .| STD. PKG, Catalog EXT VENDORS | EXT Vendor Part Master | Part 1 (Enter Number) | Part 1(ALT) | Part2 (Enter Nui.. (3) ¢
dy |
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A5.PACKAGING PLAN PROPOSAL

TENNECO

Ab5.Packaging Plan Proposal FOR NA CA PLANTS — NEW PROCESS AND FORM

Packaging Plan Proposal and Critical Elements

1) Initial proposal form template will be provided to “select” suppliers before sourcing

2) The newly formatted packaging proposal form includes two tabs for every part number supplied for a
particular program and plant (Standard and Alternate).

3) For ALL part numbers awarded, all initial packaging proposal form line items must be filled out entirely for
both all standard and alternative proposed packaging (i.e. returnable, expendable, Tenneco Owned
Container or CHEP).

4) Tenneco preferred standard packaging configuration is always returnable (specifically hand held totes) for
all applicable part sizes. Hand Held Totes are specified in the Tenneco Returnable Container Catalog.

5) Parts exceeding 23" in length are considered bulk items which require an approved expendable container
or Tenneco owned bulk packaging (large collapsible container). Approved expendable containers are to be
used as an alternative container only; not to be used unless approved by receiving Tenneco Plant.

6) A packaging proposal form for alternative packaging must also include standard cost for all approved
alternative packaging proposals based on IMC Container costs.

a) All Packaging proposal forms must include estimate of pack density, including part protection.
i) The number of parts per Packaging Unit
ii) The Number of Handling Units per Layer
iii) The Number of Packaging Units per Handling Unit

7) Tabs listing carryover parts MUST be shaded in BLACK regardless of prior packaging proposal requests

8) Proposal forms must be completed prior to sourcing nomination. Where applicable, i.e. for overseas
suppliers, complete one form for shipment from manufacture location to North American warehouse and
a second form from your North American warehouse to Tenneco plant. Select “reply to all” to insure
buyer, Plant Material Manager and Tenneco Packaging Engineer receive your completed forms; dates to
be specified on initial request email for supplier packaging proposal form.

9) The naming convention in the subject heading in the initial packaging proposal form request cannot be
changed by the supplier and must remain uniform throughout the process; [Supplier Name (Supplier
Vendor Code)_Program Name_OEM Customer Name — Packaging Proposal Form for Tenneco Plant
Name.xlsm]

10) Tenneco reserves the right to provide supplier counter proposal to initial packaging proposals from the
supplier. This includes changes to pack specification to supplier proposed packaging or changes to supplier
proposed container. Changes in cost per part must be submitted to Tenneco with 48hrs. In instances
where Tenneco proposes changes to expendable packaging, the supplier has 72hrs to submit cost
variances from original proposal. Packaging cost changes exceeding 2% must include detailed rationale for
favorable or unfavorable cost changes.

11) PPAPs are not to be finalized until all standard packaging proposal forms and alternative packaging
proposal forms are approved. Both standard and alternative packaging proposal forms must be approved
by ALL plant MP&L using the parts

12) Once Standard and Alternative Packaging Proposal form approved, the supplier may then upload into
TITAN as part of PPAP package for all applicable parts. Note: The Supplier is responsible for confirming an
approved packaging proposal form for all the parts awarded in the final RFQ.

13) In instances where the supplier fails to adhere to the packaging procedures listed above, any associated
cost that directly or indirectly impacting Tenneco will be considered a supplier non-conformance resulting
supplier responsibility and supplier cost.
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A6.VENDOR TOOLING REGISTRATION FORM 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 section 6 of TENNECO Supplier Requirements Manual.

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.

The Vendor Tooling Registration template can be found on the Supplier Resource Center.
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A6.VENDOR TOOLING REGISTRATION FORM

A6.Vendor Tooling Registration Form

Example of VTRF :

Purcohasse Order oopy

Tennaco Egenkobean

Purohase order numbar

TOoOlnNg purchase onder N*4500551755 /05022

Tennsoo product p'n

I:G?SEB

|Froo: Seackat 3 v 4 .43542

|Msvstacmuring plans of Sologns

|r=x 101777000

L R

Summary
Vendor Name [rsace 2010
Vendor Address 2K
2O s
2HOOTTK .
Projeoct info SATIN NAT

INCK

TEN 201005

=SSOt o0

Slank ouming and firsT draw oparstion

o—

-7- Ploace Bct ol tho parts
wced with thic tood

-8- Pleace put all the dotalic /
deocoribing thic operation

' -8- Can be more than one tool per
operation ctep

TENNECO
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A7 THROUGH A10 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)

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 60



General Business - Tenneco Confidential

Al1l1.0OTHER SPECIFIED REQUIREMENT TENNECO

A1l1.0Other Specified Requirement

If the supplier delivers an assembly to Tenneco, all parts included in the assembly must be part of the Bill of
Material.

Bill of material must contain at least:

» Positions Number as per drawing;

Part Description as per drawing;

Tenneco Part Number(s) as per drawing;

Material Grade as per drawing or Tenneco accepted equivalent;

Values for gross and net weight must be determined by weighing the components, in kg and four decimal places.

Note — EU suppliers utilize the template provided by Tenneco.
Note — EU suppliers must provide bill of material of the part(s) delivered to Tenneco.

In most cases this section will be left blank. However, a single page document should be uploaded into PPAP

submission stating, “Not required/Not applicable”.
Not required/
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BOM EXAMPLE (TOP HALF)

TENNECO

Werkstoffstuckliste /
Bill of materials

fer o T

o o 4 T

FLE 8

Elade-

Lieferant! S

Projekt I Frogjecr-

Produktionsstandort! Srodecrion siee]

ePPAP Mummer § =80 mermdier:

Kundel fesfamer-

Teilebezeichnungl! Faraame -

Sachnummer! Farrmamfer

Zeichnungsnummern! Srawing e -

Stand, Datumf Srafos £ffafe-

Angaben allgemein
Information general

Fusitzliche Angaben [Falls gefordert]
Additional Information [if requested

Part nwmber (Sub} dssembly Tenneco

Benennung ZB und Einzeteil Tenneco (4);

Materialbezeichnung altemativer Wakstoff (5)"
4 irial Grade Alternative Material (5]

Materialbezeichnung gem. Zeichnung (53

=
= S
= ==, =, E —
= = - = - W g
& = 3 EF = = 2
S = o ] = g =
= = = 2 8 = = &=
= _ = T = m = =) . =
s E oS z3 z g §|8 2l &
ik o £ d @ E % = = =
o =] =] —_ ] = =
] @ = = ] - n | E = = g
— —_ (Y] w u‘; o = @ = = — = =
- = — — B - = = o = || = x = =
- o o o @ = o= o = o|.2 ] = o
= = E E = T S E & = £| = = £ z
@ = E E E o ] S = = o S = z =
s 5| 2 = Z - 2 o = s 2 © 2
R=] a T o9 = = o @ - =
= = = . = o T g = ES =
= [+] m Pl I m L] - h - W - =3 - = - o - - - - -
o [+ 7] £ (7] o K [ L oo =
L
) Dir EM
0 2599425 Shfc'::q;*r‘er 100&5-2 08371 05175
1452126
L
) DI ER
10 ge5aadzEz Shue i Me'*[‘E" 10085-2 0.5452 03781
FF 1452126
© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 62




General Business - Tenneco Confidential

BOM EXAMPLE (BOTTOM HALF) TENNECO

Bestatigung Lieferant / Confirmation by supplier

Hame: Tel ! Phone: Bemerkungen ! Comiments:
Abteilung / Departiment: Fax
Datum / Date: E-Mail / Email- Freigabe / Approval:

Legende/explanation:

(1) Die Positionsnummer muss dieselbe wie in der Zeichnung sein.

(1) The positionnumber must be the same as in the drawing.

(2) Hierist die Materialnummer des Zusammenbaus anzugeben zB. 82599421

{2} Here you have to fill the part number of the (sub)- assembly e.g. 82599421

(3) Hier sind die Sachnummern der Einzelteile anzugeben z.B. 82599423 82599422

{3) Here you have to fill in the part numbers of the single components e.g. 82599423, 82599422

(4) Hier ist die Bezeichnung des ZB Bauteils sowie die Bezeichnung der Einzelteile gem. Zeichnung einzutragen z.B. £B Mischerschalen, Mischerschale oben, Mischerschale unten.
(4} Here you hawve to fill the part describtion for the (sub)- assembly as well for the single components acc. Drawing e.g. Shell Mixer Assy, Schell Mixer upper, Shell Mixer Lower.
(5) Hier ist die Materialbezeichnung einzugeben die auf der Zeichnung angegeben istzB. DIMN EM 10088-2 1.4521 2B

(5) Here you have to fill in the material describtion acc. Drawing e.g.DIN EN 10088-2 1.4521 2B

(6) Hier ist die Materialbezeichnung einzugeben, wenn ein von Tenneco freigebener alternativer Werrkstoff verwendet wird ZB. (AlS]) 444, (JIS) SUS 444

{6) Here you have to fill in the marerial describtion if a Tenneco released alternative Marerial is used e.g. (AISI) 444, (NI5) SUS 444

(*) Es darf nur der Werkstoff angeben werden, der tats&chlich verwendet wird.

(") Only the material that is actually used may be specified.

(7) Figeverfahren zB. Kleben, Schweilken gem. £Zeichnung

(7} Joining technology e.g. glueing, welding acc. Drawing

(8) Hierist das Brutto Gewichtin kg der Einzelteile und des ZB einzutragen. Dieses Gewicht ist durch wiegen zu ermitteln.

(8)Here you have to fill the gross weight in kg of the single components and the (sub)- assyembly. The weight shouwld be determined by weighing.

(9) Hier ist das Metto Gewicht in kg der Einzelteile und des ZB einzutragen. Dieses Gewicht ist durch wiegen zu ermitteln.

{9)Here you have to fill the net weight in kg of the single components and the {sub)- assyembly. The weight should be determined by weighing.
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PPAP REQUIREMENTS TENNECO

If you still have any doubts or concerns, and need more information, please contact your respective Tenneco
Plant PPAP coordinator or Buyer, in NA you may also contact your Supplier Development Specialist.

© 2019 Tenneco, Inc. | Data Classification: 11/8/2024 64



General Business - Tenneco Confidential

CUSTOMER SPECIFICS REQUIREMENTS — FORD- REF FOLDERS TENNECO
18-A2

For NA Ford Programs

PSW - Use the Ford phased PSW format current revision- correct template included in with
TITAN PPAP request.

The format will have areas to input - APW / MPW & APPC / MPPC - values that are carried
over from the Ford Capacity Form.

Capacity Analysis — Use the Ford Capacity Form current revision must be used - correct

template included in with TITAN PPAP request. APW = total volume divided by 47.2 weeks.

The Run@Rate called out should be in sync with the APW / MPW & APPC / MPPC values
and the cycle times that are reported on the capacity Ford capacity analysis.

Attribute studies for Ford product requires a 50-piece study with 3 Operators and 3 Trials.

For Europe if not defined, then the Tenneco Forms are used.
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CSR FORD PSW- FOLDER 18

Sedect One’
) Phase 1 L Phase 2

CPteses LI Inrim (Non-FeAF) | PPAP Submission Warrant @

PART INFORMATICON

Customer Part Name Customer Part Number

Shown on Drawing Nurnber Organization Part Mumber

Enginaaring Changs Lewe| Daed
Additional Engineering Changes Daed
Salety and'or Govemment Asgulation E Yes ] No Purchase Order Number Weight (ka}
Checking Aid Number (Checking Aid Enginsering Change Lewve Dated

OBGANEATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Crgarezation Name and Supplier vendor Lode ustomer Name D iscn

Simet Addess

Buryer Suyer Code
e e gan Postal code Toaniry Tpicaton

Ty
MATERIALS REPORTING
Has custos imd of Concerm infoemat

—

‘Submitied by IMDS or other customer format
{If subenited bry IMDS, amer Module ID no_, version and daie ransmitied)

MAm polymenic parts idsntiied with appropriate 150 marking codes? IU e QMo dna
(Check &t least one)
U Initial submissian Ll Tooling: Transfer, Renlacement, Refurbishment, or additional L Supplier or Maberial Source Change
O  Engineering Change(s) O  Todling Inactive = than 1 yesr
O  Comection of Discrepancy O Change to Optional Construction er Material
LI Oeher - pleace specify
REQUESTED SUBMISSION LEVEL {Select one)

O  Changein Part Processing
O Ferts produced at Additional Locatian

1 Lewed 1 - Warrant anily (and for destignated appesrance fems, an Appesance Agproval Report) submitted to astomer

0 Lewed 3 - Warrant with product samples and complete supporting data submitted & customer.

4 Leved § - Warrant with product samples snd complete supporting data reviewed et supplier's manufacturing ocation.
SUBMISSION RESULTS

The msuits for D dimensional messuremests, O msterial and functional tests O eppesrance criteria O ststistical procsss package

Theze maults meet all design requimments | O Yes 0 No (If "No™ - Explanation Reguired)

Mold / Cawity | Production Process
DECLARATION
affim shat

e by this warrant ass reprasentatics of our parts which were made by a procsss which mests all Production Past Approval Process
chuding all Ford spacifc requimments. | furdher affim fhat these sampbs wers produced at the production rae

ol 1 9 production strams. | also oertify that docume msd evidbnos of such compliance is on fle and is avadable for mview

| nave nated any exceptions from fiis deskration below.

EXPLANA
Orgarization Aushorizad Signaturs Print Name Date
ﬂ e N
Is eash Customer Tool propery tagged and nurmbered? Grem Ghe Uns
Source of the Program Approval requirements ] Detai/ Date| I
Program Approval [<PAs] Requirments a1 = |
¥ Program Approval (<Fills) requineme ris ars not met, indicate date when the requimments wil be met Dae
Saurce of the mvised mouirements afer <Pis | Diotad/ Dae ]
: P — e |
Kihe fer <P are not met, incicate date when the rquirsments wil be mat Dae
Deme: g Capacity Syssem [GCP or MCPV] as Purchased Pa -ADaciy
Erter capaciy commitment (PPC) based on Capasity Aralysis  APPC| MEFG Dae
Repart “Predicied Good Parts per Week” and date of anaysis
Interim Status
Phased PPAP [q et (JRejecma [ InEWm | ({to be completed by the Organization)
WaImant Staus Acosped Enginearing
Dake Mame| i
&-mail Alart or Alert Report
Dake | Mame| Desoription
&-mail e
o e PP Requisments)

o o ™ [FrT———y—

SN copy of Fis OGO 3hal G &
‘Suppilars location whiks ta part Is achg

Castomear Tracking Numbar [cptional]

TENNECO

 Ford Phased PSW Format

with APWF/MPW & APPC/MPPC Values from Ford Capacity
Analysis for NA Ford Programs (Next Page)
INSTRUCTIONS:

- All fields of this form are to be completed: either enter the appropriate value or
enter N/A ("not applicable®)

- Pay attention to detail, all areas must be filled out and correct

- Complete the form by either typing (preferred) or clearly printing the required
information.

SPECIFIC POINTS TO NOTE WHEN COMPLETING THIS FORM
NOTE: If you have questions - contact your Tenneco SDS or Program Buyer for Clarificaton

- This is a Phased PSW -
- Select the correct Phase at the top of the PSW Form

Phases @ Phasel O Phase2 O Phase3 O Interim (Non-PPAP)

- Complete PSW per instructions above.

- Enter the APW / MPW & APPC / MPPV Values from Capacity Analysis in the
appropriate location -Green Bordered areas shown to the left
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CSR FORD CAPACITY- FOLDER A2 TENNECO

A. New Mool Required OEE (Overall Effe:
A1) Suppliar & Pan Informaticn

- | Ford Capacity Template — Capacity Planning Page

: Full format includes: Correct Revision Level is available in PPAP Request — Tenneco
A4) Planned Depanmental Operafing Patterm Fromen 1 Fromas M\xﬁmB From 4 Foommaem & Fromem b Fromas? Froms & Template F||e

& Mat Avadlable Time for All Cusiomers. AW Plar | WPW P | APW P | WP P | & [ S Pl | APW Fan | W Pl | APW Pan | GPW P | AW Pan | WPW Pan | APW Pl | WPW Pln | APW P | BPW Pae
Pocem dascrplion (i= vaiua sneem ordes]

=y -+ - — Introduction Page

e [raindabal]

Dl‘l nﬂ-ne-ol: narunng nc mors than € days perwesk

I
Dodiceted or Bhamd Fromo
1 Allocwior Pamant (msiomsbealy dacleyed] | | I | | | | |

el e e s S et "t et s s e s s e et — Capacity Planning Page

Piar: Grwng v Py | W o iz certi )

e “‘"':“‘”“ "‘*"":““ *"'"":'""' —— *”“":“"‘ “"':“‘”“ "“"“:““ *"'"“:'”“' — Shared Loading Page (s)

>£"§:::_:“ e TS T T mlm}v\mm - — Phase 0 PPAP (Run @ Rate) Page
— Phase 3 PPAP (Cap Ver) Page

Foolnmoome
Eé 3

7

?

i

]

£

e

Hasl Oy e T 1 Todd o Machion faciogci)

P e —— A N
8 ol ideicnl parts prdiorn d par Tool o Machion Cyci A ¥

W lchal Gy Tarm [mncipmt) [KY 17 - : E = A N : =
Thescrtical Farts pur sk at 100% OEE [Gx 36007 M) - 1 - | -~ | - I . - - - B = =
om0 417 T T T T T T IN L T

Barmaet of arts mewcrbnd (- Bragh o)

e SPECIFIC POINTS TO NOTE WHEN COMPLETING THIS FORM

4 wm mmz:.—xg

i.;:;;ﬁiﬂm I B e s e B NOTE: If you have any questions - contact your Tenneco SDS or Program Buyer
— %ﬁ- for Clarificaton
:..;“;.:“:“:Ed“g:;;;mﬁa"'J L | \\' - Review Introduction Page prior to beginning
T N then complete the following starting in order.
ir_“’;%:;.n:sw = 1/ Complete Capacity Planning page first.
e i ) ' ) ' ' AN 2/ Complete Historical Mfg Performance Page
S mZ.mE:f_ﬁL:“Tmm'Emmlﬂmwm' ' ' ' ' \\ 3/ Complete 1 individual Shared Loading page for each operation

g o s e e e e e e e identified on Capacity planning page.
soenp e L e T e ee— 4/ Complete Phase 0 or Phase 3 as required for Phase stage.
= iz When completed with Capacity Analysis transfer the
- e - APW [ MPW & APPC / MPPV Values to the Ford Phase PSW form,

e e g p—— Values found in Green bordered section of form at left,
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"CUSTOMER "SPECIFIC REQUIREMENTS - DAIMLER TRUCKS &

TENNECO

MERCEDES-BENZ PROGRAMS FOLDER 17

Beurteilung: Serienreifer Prozess / Assessment: Series released process

Sachnummer ¢
Part number:

Lieferant # Supplier:l

Benennung
Diesignation:

Farbe ! Color:l

CF-Stand:
OIF Status:

For DAIMLER Trucks & Mercedes-Benz

Konstruktionsstand / Design status:

worgestellt ! presented:l

akbuellf current:

programs

Maschinen /
Anlagen |
Vorrichtungen

in Ordnung {grin}
OK (green)
Serie am Produktionsstandort
wom Lft. abgenommen;

bedingt in Ordnung {gelb}

conditionally OK (yellow)
Serie am Produktionsstandort

wom L. nioch nicht abgenommen;

Maschi higkeit nachg

Series approved by supplier

Maschinenfhigheit noch nicht nach-
gewiesen, aber keine Qualitits-

htin Ordnung {rot)
not OK (red)
Serie nicht am Produktions-
standort

oder
Gualititsh

beeintr dchtigungen
inder Serie zu erwarten

Series at production site,

igungen U erwarten

Series not at production site,
or quality deterioration

Nicht anwendbar
Not applicable

Bemerkung
Comment

» Self assessment sheets for product and
process shall be submitted with PPAP

Ma?'_' I.I'I es/ at production site, not yet releazed from suplier; maching to b epected
Facilities / machine ¢ apability demonstrated capability not yet prawven, but na quali
Fixtures deterioration to be expected for series
r r r
Verkettung / Serie Qualitatsbeeintr ichtigungen zu
Logistik aber keine Gualititsbeeintrdchtigungen in der erwarten
Serie zu erwarten
Chaining / Series Not series, but Quality deterioration to be
logistics no quality deterioration ezpected
to be expected For series
r r r r
Taktzeit | Serientaktzeit Serientaktzeit Serientaktzeit
Stiickzahl ohne Sondermakinabmen errgichbar mit Sondermatinahmen mit Sondermakinabmen nicht erreichbar
Froduction cycle time Production cycle time Production cycle time
wia special actions achiewable with special actions with special actions
Cycle time | iz ok achievable
Quantity
r r r r
Alle Serienwerkzeuge I Mindestens ein Satz Serienwerkzeuge Keine Serienwerkzeuge
Kavitdten abgenommen abgenommen
All series production tools { Atleazt one set of series production No series production tools
cavities approved tool approved
r r r r
Alle Fertigungslinien Eine Fertigungslinie Keine Serienfertigungslinie
abgenommen abgenommen
All production lines approved One production line approved Mo standard production line
I I r r
Personal Gesamtes Serienpersonal Ausgew3hltes Serienpersonal Kein Serienpersonal
geschult geschult Arbeits- und Prijfanweisungen
Arbeits- und Priifanweisungen Arbeits- und Priifanweisungen unvollzst3ndig
wollstindig wollstindig
All staff trained, work f test All standard production staff No standard production staff
CinEE inztructions comolete trained. work { test instructions complete | seork { test instructions not comelete
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"CUSTOMER "SPECIFIC REQUIREMENTS - DAIMLER TRUCKS &
MERCEDES-BENZ PROGRAMS FOLDER 17

For Daimler Trucks & Mercedes Programs

« Test equipment list

Priifmittelliste (produktspezifisch) QJ/F-Stand: Datum:
Test equipment list (product specific) Q/F-Status: Date:
Lieferant / Produktionsstandort: Kunde:
Supplier/ Production site: Customer:
Kennummer / DUNS-Code: Kennummer:
1D / DUNS-Code: 102
Berichis-Nr. / Report MNo.: Berichts-Nr./ Report no.:
Index:

Index:

Benennung / Designation:
Sachnummer / Part no.:
Zeichnungsnummer:

Benennung / Designation:
Sachnummer / Part no.:
Zeichnungsnummer:

TENNECO

Drawing no.: Drawing no.:
Stand / Datum: Stand / Datum:
Status / Date: Status / Date:
Ref Nr: PMO - Nummer Benennung Prifmittel-Standort Uberwachungspflicht |Kalibrierintervall letzte Kalibrierung Kalibrierdienstleister Freigabestatus
Ref. No.: Test equipment Designation Test equipment location Control obligation Calibration interval |Last calibration Calibration service Approval status
control no.
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