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WHAT IS PPAP AND WHEN IS IT REQUIRED? TENNECO

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

Suppliers may be requested for PPAP submission based on the following but not limited to:
New Part/Product or New Tool

Engineering Changes to design records,

Tooling Transfer, Replacement, Refurbishment

Correction of Discrepancy

Material change

Sub-supplier change

Change in Part Processing

Material Source Change

Supplier Manufacturing location change
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PURPOSE AND SCOPE

» Purpose: Explanation of Tenneco Supplier's PPAP Requirements.

« Scope: Tenneco PPAP & relevant documentation.

« Each PPAP element will be explained in detail:

1.

© NO A WD

Design Records

Engineering Change Documents

Customer Engineering Approval

Desigh FMEA (dEMEA)

Process Flow Diagram (PED)

Process FMEA (pEMEA)

Control Plan (CP)

Measurment Systems Analysis Studies (MSA)

TENNECO
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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. Records of Compliane with Customer-Specific Reqguirements
18. Part Submission Warrant (PSW)/Bulk Material Checklist
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TENNECO SPECIFIC REQUIREMENTS TENNECO

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

Al.Launch Containment Plan

A2.Capacity Verification (as required)

A3.APOP Tracker

A4.IMDS Documentation

A5.Packaging Plan Proposal

A6.Vendor Tooling Regqistration Form

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

Al1l.0Other 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.
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ABBREVIATIONS AND TERMS

AIAG — Automotive Industry Action Group
PPAP - Production Part Approval Process
APQP — Advanced Product Quality Planning
TSM — Tenneco Supplier Manual

GRR — Gauge Repeatability & Reproducibility
MSA — Measurement System Analysis

CP — Control Plan

PFD — Process Flow Diagram

FMEA — Failure Mode and Effect Analysis
RPN — Risk Priority Number

RFQ — Request for Quote

SDE - Supplier Development Engineer
SQE — Supplier Quality Engineer

PCN — Process Change Notification

CC — Critical Characteristic

SC - Significant Characteristic

PTC — Pass Through Characteristics

Cpk — The capability index for a stable process - sigma is based on subgroup variation

Ppk — The performance index — sigma is based on total variation

ISO/IEC 17025:2005 — General requirements for the competence of testing and calibration laboratories
A2LA — American Association for Laboratory Acccreditation

TENNECO
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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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PPAP SUBMISSION LEVEL TENNECO

Retentions/Submission Requirements - Table 4.2 (from AIAG PPAP Fourth Edition hand book)
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SUPPLIER PPAP RESPONSE IN TITAN TENNECO

1.

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

a) PPAP Request details and PPAP c-folder documents related to the PPAP
b) Tenneco Global and/or Regional Terms and Conditions
c) Tenneco Standard PPAP/APQP Process Guidelines and Requirements

Initial Response (First PPAP Response) is required within 3 working days after receiving the ePPAP Request.
Tooling PO will not be issued to supplier until this initial response is submitted. This response is to answer the
questions in TITAN “PPAP Request overall Status” and “Overall Status Red or Yellow due to”. Response to these
guestions 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 assessed as 100% complete, suppliers are required to submit the completed
documentation by uploading it electronically into the corresponding PPAP c-folder.

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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PPAP STATUS AFTER TENNECO REVIEW TENNECO

Approved

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

Interim Approval
« Permits the shipment of material for production requirements on a limited time period or guantities.
« 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” 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” within agreed time frame.

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023 10



PPAP REQUIREMENTS:
1.DESIGN RECORDS

TENNECO

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

Dimensional Results are required.

2. 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 drawing number and revision level are the latest available.

o ok~ w

stating “N/A”. Examples below:

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
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PPAP REQUIREMENTS:

2.ENGINEERING CHANGE DOCUMENTS TENNECO

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

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

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

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

Example below:

Not required/
Not applicable

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023 12



PPAP REQUIREMENTS: _
3.CUSTOMER ENGINEERING APPROVAL TENNELD

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
iInto 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
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PPAP REQUIREMENTS:

4. DESIGN FMEA (DFMEA) TENNECO

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

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

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

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

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

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

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

7. Elements from this paragraph should be uploaded into section 4 of TITAN PPAP C-folder.
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PPAP REQUIREMENTS:
5.PROCES FLOW DIAGRAM (PFD)

Process Flow Diagram is a way to visualize a process and must meet specified customer needs. After
review, it should be clear what the process includes:

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

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

3. If there are any abnormal handling processess such as rework, offline activities (measurement,
iInspection, handling) and scrapping.

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

5. In which step of production processess are put together, sub-assembly or the addition of materials
occurs (e.g. the welding nut #2 is added on during welding)

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

TENNECO

Through Characteristics (PTC). | . —
7. Part number and revision level should match the latest drawing. zsmneien ElI
8. Link between PEMEA, Process Flow and Control Plan “ S| weeneeene
(same step numbers, names and processes) is confirmed. T

aaaaaaaa

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

10 Weldimgof the nut 82
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PPAP REQUIREMENTS:

5.PROCES FLOW DIAGRAM (PFD) (CONTINUED)

* This is an example of a PFD.
« Content and flow is important.
« Supplier can use their own format.

TENNECO

PROCESS FLOW DIAGRAM PAGE_1_OF
PART NUM2ER: [fo =] DATE 20-Fab-14
PART DESCFIPTION 3 PREPARED BY: [o——————]
FRINT REVEION AND DATE: B 216015 I T NUVBER: [Py
& COPERATION @ MOVE A STORAGE B INSPECT
S&E‘:‘ ’ | (3 I A | B OPERATION CHARACTERISTICS TEMs PRODUCT CHARACTERISTICS ITEMS PROCESS CHARACTERSSTICS
z RECENVE STEEL COIL CORRECT MATERIAL FLE MATERIAL CERTIFICATION
.<’ = MOVE COK STERL TO STORAGE VIA HLO
) STORE CCOIL UNTIL READY FOR PRODUCTION
MOVE COlL TO PRODUCTION
‘\ VERFY COL CORRECT MATERIAL
’»""--“ LOAD COlL STOCK THICKNESS
10 K_ TRANSFER
~] 2-CUT WITH PC734661
3 INPROCESS INSPECTION 1 |[STOCK THICKNESS
FEATURE SCE FEATURE
2 |esanchsses
207 |DATUM A SZE
202 |DATLM B END TRM PROFLE
206 |DATLM C POSTON
204 |DATUM C DIAMETER
205 |DATUM C END TRIM PROFILE
206 |DATUM C LOCALEED RLATNESS
207 |SADDLE BRACKET WELD GAP
SPAULATION
206 |SHOEBOX MAX GAP
207 |SHOEBOX SURFACE FROFLE (MAX]
3 |[MINMUM MATERIAL THCKNESS
4 BUTT JOINT NOTCH WIDTH
f 5 |excesswesusas
6 |SPUTS
7 |COSMETIC DEFECTS
5 e i
[ W [FROCESSINSFECTION e |oLDETa DEBRS

© 2019 Tenneco, Inc. | Data Classification:

7/21/2023

16



PPAP REQUIREMENTS:

TENNECO

6.PROCES FMEA(PFMEA)

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

1.

Q.

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

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

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

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

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

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

Part number and revision level should match with the latest drawing. Items with highest RPN/severity level must
be covered with actions.

Link between PFMEA, Process Flow and Control Plan
(same step numbers, names and processes) is confirmed.
PFMEA should be uploaded into section 6 of TITAN PPAP C-folder.

PFMEA

ssssssssssssssss

Welding o

Loutral Ban,
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PPAP REQUIREMENTS:
6.PROCES FMEA(PFMEA

Example of pFMEA below:

TENNECO

Page_1 of 22
POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS
(PROCESS FMEA)
FMEA Number T
Itemn: — Process Responsibility DEPARTMENT PROCESS ENGINEER Prepared By I ———
Model Year(s)\Wehicle(s): NA Key Date N/A FMEA Date (Orig.) 31-Jub14 (Rev.) (Rew) &-Dac-14
Core Team: Reference Flowing Form
Action Resulls
c o D
= £ Potential 2
o Potential Potantial § |1 e g:’o';’:s c g:’o";:‘s &6 | Responsibaily
Op Name Requirement Failure Effect(s) of e | a i c p |Recommended & Targat R s o o | R
Moda Fature z E Machanism(s) Controls = Controls e N Action(s) c tion Actions
. [péFailure Prevention , |Detection c ompletion Dete Taken 8 £ o S
Optional 1 v c t
Referenca #
RECEIVE CORRECT INCORRECT PREMATURE FAILURE, UNABLE | 5 MISLABELED COIL SUPPLIER PROCESS 2 |[suPPUER PROVIDED 3 | 80 [NONE
INCOMING  [MATERIAL IMATERIAL TO PRODUCE PART TGO PRINT CONTROLS, COMPUTERIZED STEEL CERTIFICATION
COIL STEEL TRACKING SYSTEM
FROM
SUPPLIER
5 NCORRECT STEEL (MATERIAL [SUPPLIER PROCESS 2 |[suPPLER PROVIDED 8 | 80 |noNE
PROPERTIES) SHIPPED FROM  [CONTROLS, COMPUTERIZED STEEL CERTIFICATION,
SUPPLIER TRACKING SYSTEM, STEEL CERT VERIFICATION
CERTIFICATION VERIFICATION
PROGRAM
VERIFY CORRECT INCORRECT PREMATURE FAILURE, UNABLE | 5 MISLABELED CCIL, LABELS SUPPLIER PROCESS 2 |VERIFCATION TO 38 | 80 |nuoNE
STAGED COIL [MATERIAL MATERIAL TO PROCUCE PART TG PRINT SWITCHED AFTER RECEIPT CONTROLS, COMPUTERZED ROUTED MATERIAL,
(OPERATOR) TRACKING SYSTEM CONTROL PLAN
INSPECTION
5 NCORRECT STEEL (MATERIAL [SUPPLIER PROCESS 2 [susPuER PROVIDED 38 | 80 |nuoNE
PROPERTIES) SHIPPED FROM  |CONTROLS, COMPUTERIZED STEEL CERTIFICATION,
SUPPLIER TRACKING SYSTEM, STEEL CERT VERIFICATION
CERTIFICATION VERIFICATION
PROGRAM
5 NCORRECT COIL LOADED  [SUPPLIER'S COIL 2 |conTRoLPLAN, CHECK | 7 | 70 |[nONE
DENTIFICATION TAGS SHEET, IN PROCESS
INSPECTION

© 2019 Tenneco, Inc. | Data Classification:
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PPAP REQUIREMENTS:
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. One-to-one match of the operation numbers between Process Flow Chart and PFMEA.

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

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

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

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

TENNECO

6. Control Plan reflects all special and PTC characteristics defined on the drawing.

7. Part number and revision level should match with the latest drawing and refer to Tenneco part information.
8. Welding quality verification shall be included as applicable

9. Any planned rework must be part of the control plan. Y AR — R —

| 70 — welding of the nut = | ZmeEsE. o DIEEEEEC P
=

i Humber

10. Annual Revalidation should be a part of the Control Plan.
11. Control Plan is uploaded into section 7 of TITAN PPAP C-folder.

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023 19



PPAP REQUIREMENTS:
7.CONTROL PLAN(CP)

Example of Control Plan below:

TENNECO

SET-UP SHEET

AND AFTER ANY
MACHINE

ADN1IICT A ITC

I ot
l' Prototype l GP-12 | l Pre-launch I X I Production Key Contact at launch/Phons Date (Orig.) Revised Bv: Date {Rev.)
Control Pian Number PC73658 I | 731/2014 ) 412016
Part Number/Print Revision and Date Core Customer Engneering ApprovalDate (f Req'd)
| | Al 2ieis  Team Reference Flowing Form BUA
Part Name/Description Supplied Plant ApprovalDate Customer Qualty Approval’Date (If Req'd)
—— A A
SupplerPlant Supplier Code Other ApprovalDate (if Required) IOther Approval Date (if Req'd)
_ _ NSA /A
N
Characteristics Methods
Part/ 3 Specisl
B ams Mach Denice
Process e & o : e : Char. Product / Process Evaluation Sample Reaction Plan
Number Operation Descrption Jig, Tools for Mig. | n, Product Process Class A, Measurement Control Method
) Specification / Tolerance x
Technique Size Freq.
1 INSPECT INCOMING COIL 1 CORRECT MATERIAL SS5FOS717875-43% REVIEW MATERIAL ONCE EACH COIL, IF A VENDOR TAG COIL"REJECT', MOVE COILTO
STEEL FROM SUPFPUER CERTIFICATION MATERIAL ISSUE RESPOMNSIBILITY REJECT MATERIAL AREA, NOTIFY
OCCURS PURCHASING
é VERIFY STAGED COIL 1 CORRECT MATERIAL 43955 (Dinl 1.4510) VISUAL - STEEL TAG |ONCE EACH CCiL INSPECTION SHEET STOP PRODUCTION, CONTAIN PARTS,
(CFERATOR) (PRINT CALL OUT) GMWS3161M-ST-5-X2CrTi17|TO ROUTER NOTIFY TEAM LEADER
2 CORRECT MATERIAL SSFOS717875-43% VISUAL - VERIFY TO |ONCE EACH COIL VULCAMN LABEL SCAN |STOP PRODUCTICH, CONTAIN PARTS,
{AS SEEN ONM STEEL ROUTER FOR SYSTEM NOTIFY TEAM LEADER
TAG) MATERIAL CALL CUT
10 TRAMSFER 2-OUT WITH SETUP OF SEE SETUP INSTRUCTIONS | VERIFY TO EACH SETUP FIRST PIECE ADJUST AND RESET MACHINE
PC73658 MACHINE PARAMETERS ON APPROVAL
SETUP INSTRUCTION
A LEAD CHECK INCH 0.050 / 0.065 MICROMETER ONCE {4 RECORD AT SET-UP, INSPECTION SHEET ADJUST AND RESET MACHINE,
LOCATION | BEGINNING OF SHIFT VALIDATE FIRST PIECES
s} ArND AFTER ANY
MACHINE
AD LISTAMELITS
B FEED INCH (PRES 337 - 7.83) VISUAL ONCE RECORD AT SET-UP, INSPECTIORN SHEET ADJUST AND RESET MACHINE,
DISTANCE [PRESS 333 - 7.80) BEGINNING OF SHIFT VALIDATE FIRST MECES
(PITCH) PRESS AMND AFTER ANY
id Sma ] 3T ld DAL HIIE
c SENSCR MUSTBE COH/CFF WITH VISUAL ONCE RECCRD AT SET-UP, INSPECTION SHEET ADJUST AND RESET MACHINE,
SETTINGS CORRECT WINDOWS PER BEGINNING OF SHIFT VALIDATE FIRST PIECES

© 2019 Tenneco, Inc. | Data Classification:
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PPAP REQUIREMENTS:
8.MEASUREMENT SYSTEM ANALYSIS

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
Elements to be checked:
« Studies performed on all gages used on SC/CC features (as minimum, including on-line gages and testers)
* Work instruction for gauge and picture of gauge should be part of PPAP see chapter 17 Checking Aids
« Raw data available for each study - All studies should be uploaded into section 8 of TITAN PPAP C-folder.

TENNECO
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21



PPAP REQUIREMENTS:
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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PPAP REQUIREMENTS:

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

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

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 measurments is 2D drawing.

a kN
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PPAP REQUIREMENTS:
O9.DIMENSIONAL RESULTS - CONTINUED

TENNECO

6. The submitted PPAP Samples must be measured and numbered per the dimensional

layout,
*  minimum number of parts laid out per the PPAP Request
« or 1 per cavity of multiple cavity tools.

7. All the supported documents as datum system for CMM, measurment strategy (best fit
not allowed), sketches, inspection points must accompany the Dimensional Reports

and should be uploaded into section 9 of TITAN PPAP C-folder.

]
@ 112.53 o
FOR BE.3 MIM. LONG
TR

@112.530 +0.500

ITEM DIMENSION / SPECIFICATION

Diameter

(& 1B_6MM

" 2B_6MM & [@1.50000 [add [B]

True Position

¥ Coordinate

£ Coordinate

~|zoooam|B|cE

Vector (Profile)

~|zooo|am|B]cw

Vector (Profile)

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023

24



PPAP REQUIREMENTS:
O9.DIMENSIONAL RESULTS

Example of Dimensional Results below:

TENNECO

Production Part Approval
Dimensional Test Results

Page 1
ORGANIZATION: | ] PART NUMBER: E
ISUPPLIEH’VENDOH 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 CK

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 71.33 71.338 71.354 -71.356 -71.341 71.353 Basic

4 Z Coordinate 18-Aug-2016 6 2774 -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 -0.25 -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 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 3 152.2 152.289 152.126 152.120 152.317 152.114 | Basic
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PPAP REQUIREMENTS:
O9.DIMENSIONAL RESULTS

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:
|.  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)

TENNECO

4. Software:
. Which software was used and with which revision level.
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PPAP REQUIREMENTS:

10.RECORDS OF MATERIAL / PERFORMANCE TEST RESULTS  "ENNV-CU

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

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

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

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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PPAP REQUIREMENTS:

10.RECORDS OF MATERIAL / PERFORMANCE TEST RESULTS

TENNECO

EoASLS — (OWREND e o BRI Production Part Approval Page 1 of 1 Pages
(COLLALDO-ABRAHM A
Acciaierie g, HSFECTION CERTIRCATE-CERTINGAT DE FECEFTION Material Test Results
@ EN 13204, 3.1.8. DAIMLERCHRYSLER @}E@ .
v fb runa . [ORGANIZATION: PART NUMBER: |
E u apa P : . — |SUPPLIER / VENDOR CODE: ART NAME:
2 YACERD, (R — Vsl e Scterma. 28 r A A — Ty R T T MATERIAL SUPPLIER: DESIGN RECORD CHANGE LEVEL: A 27-Jan-15
— N R S St iem . OW U T2 "CUSTOMER SPECIFIED SUPPLIER / VENDOR CODE: ENGINEERING CHANGE DOCUMENTS:
== 2, 1 CS0 N R ST _;___ =y ¥ zource approval iz req'd, inciude tne Suppiler (Scurce) & Customer azzigned code. NAME of LABORATORY: AK Steel Corporation
B i MATERIAL SPEC.NO./REV/DATE | SPECIFICATION/ | TEST | QTY. | ;o0 1eq 1esT RESULTS (DATA) | OK [ NOT
s W ALBRIUNS LK LTD e e N0/ REVY LMITS DATE | TESTED {DATA) oK
e ACCIAMERIE WAL BRIUKA &5 e i tans: [ MO | — e 43955 per
= gty S = GMW3161M-ST-5-X2CrTi17
[ - oo S g o AE_ATED T4 - Wy
, A 3ER11,5 TASLE 24 S S Fonda SaE N
St VA e doaE T AT ALES OaiC T ot e C| 0030Max [snaz0e| 1 0.0082 X
S ) SECHPTA S BT 00 S "%!ﬂ'::im it > Mn 1.00 Max 81212018 1 0.3100 X
_— KICANIMI TIEE P b, L) Y P[ 0040Max__[enzz01| 1 0.0250 X
S - A TR AT %
UL i 1 5 * S| 0.030 Max 8122018 1 0.0013 X
e AP sl b — - S| 100Max__ [ema26] 1 03400 X
e — " - — — pr— Cr|_16.00-2000 |[snzzom| 1 17.4100 X
e _— = | = = Ni__0500Max__|enazom| 1 0.1700 X
R — apyrey Mo = 8122016 1 -— X
ELLE - = LOBTTS DFESAND Al — 2122016 1 0.0120 X
" ” L ] [ HE) N|__0040Max__|emz20m8| 1 0.0087 X
e . O cren Mhadtomecs - e e B St Bl Ch — 81122018 1 0.0220 X
S e o - e e ] 020+ #(C*N)
SETATITTI T , e s— g R sz 1 0.3500 X
i I[ o M LEn ——— g [ o= or— =1
. == =4 'f..-.:_ PR AR —— == ——— —_ | e ] ,
ST — - — . X o ensile Strength| 415 MPaMin | sn2201| 1 465.5 MPa X
i ey i SRV o i s . - B i Yield Strength| 205 - 345 Mpa | &12:2018 1 294.5 MPa X
L L L e ] " | ams —| Elongation Percentage]  30%Min | enzz0m| 1 3260% X
e T - ! 3
*"l-" - g I R [ Blanket o e or any test resuls. I
A 16 L = 78 san £ | T2 e SIGNATURE TILE DATE
! |
fowets  MDBTTG S S -
e i T T - - | - |
el |1 o 13 T A o r o) | | ——
[ (] e | Cr [ ™ a ] ™ |
s0v8 GBS [1.38 1715 [1e0a [2os 0000 Q08 oor 1 o B, -
e . 1 s=NALBRUNA UK LTD,
it i 4 = WAL B UK LTV = ——= =
i 150 G ARATE
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PPAP REQUIREMENTS:

10. RECORDS OF MATERIAL / REACH & ROHS TENNELO

If required by customer: (see Section from Tenneco Global Supplier Manual below)
« Supplier 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 Manual, Section 9.2.1 & 9.2.2 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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PPAP REQUIREMENTS:

TENNECO

11.INITIAL PROCESS STUDIES

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 performerd 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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PPAP REQUIREMENTS:
11.INTIAL PROCESS STUDIES

TENNECO

.| Stat| Graph Editor Tools Window Help Assistant

8 Basic Statistics »ki®0 Ejgg’r%@@]?ﬁ%lElﬂ%ﬁﬂfi;
e Regression 4 S
’ = | XX R TOON o L4
2 ANOVA b z | I N\ )
DOE > Session
Nl Control Charts 4
\(__ Quality Tools M| b# Run Chart..
Reliability/Survival ~ » [E Pareto Chart...
Multivariate »| >> Cause-and-Effect...
: . ¢
Time Sefics P Individual Distribution Identification...
Tabl 4
Tables ﬂl Johnson Transformation...
Nonparametrics 4 522 :
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ﬁ Tolerance Intervals... W Bl Between/Within...
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=
2 |
- |
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2
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2 o1 /\\
3 + /\ MR=00702
0.0 LCL=0 L
1 4 7 10 13 16 18 22 25 28 48 49 50 51
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=1 - - . Within Overal Overall
. . StDev 0.06220 StDev 0,05518
. . hd cp 161 e
g - Cpk 137
ss0 . v - _* | PPM 20,04 Within
= <. L.
. ¢ . . . hd +—
- -
49 - Specs
10 15 20 25 30
Observation
Capability Analysis for F
o Report Card
Check Status Description

Stability n
Number of
Subgroups
Normality n
Amount

of Data A

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
when collected over a long enough period of time.

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

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

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

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

* All relevant documents should be submitted into section 12 of TITIAN PPAP C-folder.
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PPAP REQUIREMENTS:

13.APPEARANCE APPROVAL REPORT (AAR) TENNELD

» 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.

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023 33



PPAP REQUIREMENTS:

14.SAMPLE PRODUCT PARTS (PPAP SAMPLES) TENNELD

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

* These samples must be defined as PPAP samples on all shipping documents. The PPAP sample label must be placed on the
container near the part number label. PPAP samples must arrive at the Tenneco facility on or before PPAP due date.
« PPAP sample label (can be found in Tenneco Supplier Manual, section 4.3.2.15):

Each sample part must have a tag with following information listed below:
The part is identified as a PPAP Sample Part

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

Date when manufactured

Supplier Name/Location

Customer Responsible Person (name/phone/email)

oO0hkwhE

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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PPAP REQUIREMENTS:
15.MASTER SAMPLE

Supplier should retain master sample from the PPAP run.

TENNECO

* The master sample shall be identified as such, and shall show the customer approval date on the sample (picture

of master sample with identification tag should be provided in this folder).

Tenneco.

Master sample part must have a tag with following
information listed below:

1.

ok ow

The part is identified as a Master Sample

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

Date when manufactured

Date of PPAP Warrant signed off

Into section 15 of TITAN PPAP C-folder supplier should
upload picture of the Master Sample, including label.

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

MASTER
SAMPLE

SIGNED _ R e

(Example label)

© 2019 Tenneco, Inc. | Data Classification: 7/21/2023
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PPAP REQUIREMENTS:
16.CHECKING AIDS

» 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.

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 Print

Gauge Certification by approved lab

Picture of Part in Gauge

NOo Ok DR

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

TENNECO
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PPAP REQUIREMENTS:
16.CHECKING AIDS

TENNECO

Example of checking aid and gauge instruction:

GAGE INSTRUCTIONS PC73660/61
Department 36 OPERATION 10
GAGE ID: PC73660/61£#ST1

1. Gage Components: Three Stab Pins with Lock Pins. Two Go/INo-Go Feelers. One

Go/No-Go Pilug. One Check Block. One Scribe, and One Flat Feeler.

Phot h A
2. Instructions: A

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

b. Mate the PC73660 to the PC73661. and locate the assembly to the fixture.
(Photograph B. Number 2)

Photograph B
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PPAP REQUIREMENTS:

17.COMPLIANCE WITH CUSTOMER-SPECIFIC REQUIREMENTS  TENNELD

» 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.

* |f none are called out, upload a blank document saying “Not required/Not applicable”.

Not required/
Not applicable
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PPAP REQUIREMENTS:
18.PART SUBMISSION WARRANT

TENNECO

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

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

Weight recorded in kg and four decimal places.

For “’Customer Name/Division” state “TENNECQO”. (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 detalils.
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PPAP REQUIREMENTS: TENNECO

18.PART SUBMISSION WARRANT

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 weightin

drawing but already applicable for the part
Safety and/or Government Regulation Ll Yes | | No Purchase Order No.

Additional Engineering Changes Dated Enter Eng Changes dates

on PO

- kilograms to four
Enter number which can be found Weight (kg)dedmal places

If requested enter eng change level Dated

. ) If requested enter number: ' Yes' if indicated by drawing, otherwise "No"
Checking Aid No. . :
and date of it

of each checking aids Checking Aid Engineering Change Level

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 | ] 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 [: No D n/a
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PPAP REQUIREMENTS:

TENNECO

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.

a

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
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PPAP REQUIREMENTS:

TENNECO
18.PART SUBMISSION WARRANT — FOR NORTH AMERICA ONLY
THIS DAANING AND THE INTELLECTUAL PROPERTY RITMIN ARE CONF ICENTIAL AND PROPRIETARY TO TEWELDD INC., WAy OOLY BE USED MR
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PPAP REQUIREMENTS:

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
rl Engineering Change(s) " | Supplier or Material Source Change

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

.

—J

D 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 | |  dimensional measurements | |  material and functional tests | |  appearance criteria | | statistical process package

These results meet all drawing and specification requirements: D YeE NO (If "NO" - Explanation Required) If you check "No" explanation

Mold / Cavity / Production Process Illfn production will be done from more than one mold/cavity/production are needed
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PPAP REQUIREMENTS: _
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 C 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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PPAP REQUIREMENTS: TENNECO
18.PART SUBMISSION WARRANT - EXAMPLE OF PPAP VERIFICATION
CHECKLIST - DOWNLOAD FROM SUPPLIER INFORMATION PAGE OF

TENNECO.COM
https: //www tenneco. Com/suppllers

A B F

Tenneco Global PPAP Upload Guide and Verification Checkllst

Part Number: Review Date:
Program / Platform:

Revision: Supplier Name:
PPAP Level:
PPAP Request #: PPAP Due Date:
* Page . i * %
Item PPAP Folder Content Form/Format of Input N Action Required. ok?
o. ?

. Upload a copy of Ballooned Drawing of Record
1A Design Records of Saleable Product L. L. 11
Insure that Drawing in correct revision level.

i . Attach a page that reads:
1B For Proprietary Components/Details . . " " 11
1b for Proprietary Components/Details - Note # 3 "N/A

i Attach a page that reads:
ic For All other Components/Details . " " 11
1c for all other Components/Details - Note # 3 "N/

. . Attach a page that reads:
2 Engineering Change Documents . . " " 12
2 for Engineering Change Documents - Note # 3 "N/

Upload a copy of Control Plan approved by Engineering if required, as
lled out in print notes for Engineering A .

3 Customer Engineering Approval called ou |.n print notes for Engineering Approva . - 13

If not required, attach a page that reads - Customer Engineering

Approval - N/A"

. Upload Supplier DFMEA if supplier is Design Responsible.
4 Design FMIEEA (DFMEA) . . . 14
If supplier not design Responsible upload page DFMEA- "N/A"

i Upload Process Flow Diagram. _
5 Process Flow Diagrams (PFD) . 15, 16
Must have same Operation Flow as PFMEA & CP

Upload Process FMEA.
6 Process FMIEA (PFMEA) . . 17. 18
Must have same Operation Flow linked to PFD & CP

Upload Launch Contral Plan and Production Control Plan.
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PPAP REQUIREMENTS:

A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELD

Al.Launch Containment Plan

A2.Capacity Verification (as required)

A3.APQOP Tracker

A4.IMDS Documentation

A5.Packaging Plan Proposal

A6.Vendor Tooling Reqistration Form

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

All.0Other Specified Requirement (as required)

Detailed information about each item can be found in Tenneco Enterprise Supplier Manual or by contacting
respective plant representative or SDE.
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PPAP REQUIREMENTS: _
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
(see chapter 4.2.3.1 of TSM).

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).

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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PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

e Al. Launch Containment

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

fLEVEL |l CERTIFIED

Supplier:
1 Launch Containment Part #:
0 MRR #:
Description :
CERTIFIED FOR:
RECENWED DATE
ASN #: SHIP DATE:

CERTIFIED STOCK

TENNECO
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PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A2.Capacity Verification

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

TENNECO

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

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

Tenneco requires a working standard as follow:

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

 LCR = Least Capacity Rate = Estimated Annual Volume divided by 240 days
« MCR = Maximum Capacity Rate = LCR x 120%, plus any additional capacity that may be required

The Capacity Verification Form can be found in PPAP request under Tenneco PPAP/APQP Document Templates.

When Capacity Verification is performed by supplier as self assessment it should be uploaded into section A2 of
TITAN PPAP C-folder.
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PPAP REQUIREMENTS: _
A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELD

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 and in the Tenneco Supplier Requirements Manual.
Review the Guidelines on the APQP Tracker Form.

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

Supplier APQP Tracking Sheet

“YELLOW" status means there are delays in = — S —
individual PPAP & APQP elements, but such Sm— — e
delays are recoverable — = eSS

“RED” status indicates PPAP is not expected L e L L
to be on time and delays are not recoverable e TR T o

Whenever updated or modified APQP tracker should be S
uploaded into section A3 of TITAN PPAP C-folder. e
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PPAP REQUIREMENTS:

A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELO

A4.IMDS Documentation

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

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

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

Elements to be checked:

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

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

3. The MDS is approved (MDS status ,accepted®) by Tenneco Clean Airr.
4. If the same MDS ID number is written on PSW.

MDS report should be uploaded into section A4 of TITAN PPAP C-folder.
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PPAP REQUIREMENTS:

A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELD

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.

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

Packaging proposal must include picture of the container showing how parts will be shipped during production.
Further details can be found in section 7.0 of TSM.

All relevant docments should be uploaded into section A5 of TITIAN PPAP C-folder.
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PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A5.Packaging Plan Proposal

Examples of Packaging Plan Proposal:

TENNECO

|2, Packaging Volumes
y R——— (J [21 Packaging Unit
Packaging Proposal Form TENNECO e - -
Corporate Logistics Hoight Inch 8
supplier J Commodity Targeted Tenneco SBU Volume Gubic Inch 0.00000288
Steel Stampings & Tubing Emmision Control U [22Pallet
: Length Inch 48
Related project: Width mm 45
Sub-commodity Height mm 3
Stampings MG Volume m’ 0.00001206]
[] [23 Overall Handling Unit (see Fig.1)
Dat of proposal: Latost Update [oate Approved | Tength — e
e [ Pes7i  |mewsien [ 1 I dsto [ Ll b Width mm ]
PACKAGING PROPOSAL CHECKLIST Reight mm 38
¥ 5 Tenneco's proposal or Tenneco v 3 00008208
Standard L] Atternative Packaging | unit | existing Packaging Please Compiete Proposal Below | Acceptance 0 ’j{n‘zﬁ!! o -
?j - s Do on see Requiraments in: Supplier Packaging Manual
A% gty Sy (] |25 Supplier Shipping Location information
Pt Deecriplion L 2 Zip or Postal Codo & City: [ 49507 GRAND RAPIDS. MI [
Tennaco Part Number 82238216 Country: [ USA |
Suppiier Part Number PC73660 Figure 1: Packaging Unit & Handling Unit dimensions 2.6 Foto of Packaging Proposal:
Final Tennaco Plant Destination TENNECO MARSHALL =
Annual Quantity 303.000 (Domestic) Packaging Uni Handling Unit
[ [3:2Part Weight
Part Weight sach [ s ] | 1.2
[ [1.3 Packaging weight, material, integrity
Packaging group Small Load Container (NA)
Type / Name PLASTIC TOTE
Tenneco Packaging Code P7
Packaging Unit weight (empty Box) lbs 5.5
Packaging Unit material PLASTIC
Internal Dunnage weight lbs 16
Internal Dunnage material PLASTIC LID
Internal Corrosion Protaction if required NA Ploas fill in all yeliow Tieds!
Woight '-‘-’,mP‘V Pallet) bs 4 for additional info concarning Handling & Packaging Reguirements see: Supplier Packaging Manual at www.tasupplier.com
Paliet material PLASTIC !
Number of parts per Packaging Unit 20 o1 Submitial Authorization:
Number of Handing Urits per Layer 5 Supehor Subanita mmnglneii S——
Number of Packaging Units per Handling Unit 24 =
Complete Handling Unit weight lbs 637 Tenneco coval:
How ara Packaging Units secured to paliet? PLASTIC WRAP Appoate;}
Is packaging assumed to be raturnable? YES
2, Packaging Volumes
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PPAP REQUIREMENTS:

Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A5.Packaging Plan Proposal

Example of label below (VDA format):

113 Warenampdings: /
my-Fe nix-suftwa
Phoenix-StraBe 4711

12345 Musterdorf

{1 fblacieuials - Lageaet -
Postfach 123456
Tel. 999999

Lislsrachein-ba / Sohdcs rofe ns SN

2531?52

3T KG

1 1 Sapppllint il
my- "I.FDA Label, Musterplatz, 12345 Muﬁterdurf

R e B T v T

400 KG

Sach-Hr. Forsds | Past na [P

765-HGD89-123
T

140

{10 Basedchrang Lislsnung Ledslong i Deacripiic
Geblaese

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

0-123B10-0

Lispligrgrign-Hir ¢ Suppliar rsa [N

4638141

| 5 RN A R0 A
" 6099012 e

{15] Pacisiioi-rr | Sasial e (5]

Arrdierorepitarel Kosntroktess | E

N A43.275 XL

D' 150-111"

2531?5201

{171 rovy-WTDA-Latad, B rssepdaie . 13385 Mosiendard

W mrhm'am-tm

TENNECO

© 2019 Tenneco, Inc. | Data Classification:

7/21/2023

54



PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

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
v , First Option P3 Hand Held Tote Tare Weight: 2.51 Ibs 12 5 Buckhor SW151208 Grey
Supplir. Commodity ;:i?::nt:::;‘: Bl 35, Gr. Wyt Capaiy Monofle | NRSOI2IS-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 ] 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 Wxl15w95" 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. PackagingIPartipformaﬁon _ 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 Ibs 6 3 Buckiom | SWMISLL | Gry
inal Tenneco Plant Destination elect :
35lb. Grs. Wgt. C NRS02415-11 C§
Annual Quantity S gl
2Pt |
Part Weight each B ] \ | .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
Tonnern Packaninn Code ‘ Salert | Requ Lﬁ)l iy el Siraioht Wall Foam Pallet (s Canacitie 7 000 Ths N/A | N/A Buekhom PAg430622 HE
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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PPAP REQUIREMENTS:

TENNECO

Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A5.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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PPAP REQUIREMENTS:

A1 THRU A1l TENNECO SPECIFIC REQUIREMENTS TENNELD

A6.Vendor Tooling Registration Form

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

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

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

Further details can be found in chapter 5.3 of TSM.

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

A6.Vendor Tooling Registration Form

Example of VTRF :

Summary
Vandor Name [rsacmi 2090 Purohsse Ordsr oopy
Vendor Address 20K

2O

200K

Projeoct info

SATIN NAT

Tennaco Egenkobean

Purohase order numbar

TOoOlnNg purchase onder N*4500551755 /05022 y

Tennsoo product p'n

I:G?SEB

Desoripiion

|Froo: Seackat 3 v 4 .43542

|Msvstacmuring plans of Sologns

- EFTTTERNSLT e

INCK

TEN 201005

Ar of Toois

=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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PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A7.Manufacturing Review Form (obsolete) N/A Form

TENNECO

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.
Questions regarding usage of conflict minerals (tantalum, tin, gold or tungsten) originating in the Democratic
Republic of the Congo and certain adjoining countries. For a CMRT template or details regarding conflict
materials, reference section 8 of the Supplier Requirements Manual for Tenneco. Upload a copy of your
company’s Conflict Mineral Statement or complete and upload the CMRT template, found at
http://www.responsiblemineralsinitiative.org/conflict-minerals-reporting-template/

Al10.Subcontractors/Suppliers PPAP Packages

Supplier has to uploaded PSW(s) (and other documention, if requested by Tenneco) for each subcomponent of
the final assembly (section A10 of TITAN PPAP C-folder)
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PPAP REQUIREMENTS:
Al THRU A1l TENNECO SPECIFIC REQUIREMENTS

A1l1.0Other Specified Requirement
Supplier must provide bill of material of the part(s) delivered to Tenneco.

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

» Values for gross and net weight must be determined by weighing the components.

TENNECO

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;
» Gross Weight single components in kg and four decimal places;
* Net Weight single components in kg and four decimal places;

Note — Utilize the template in TITAN

If there are any other customer/region/plant specific requirements, they should be uploaded into this folder (e.g.
CQI standards — section A1l of TITAN PPAP C-folder).
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PPAP REQUIREMENTS:
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
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PPAP REQUIREMENTS:
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

f you still have any doubts or concerns, and need more information,
Dlease contact your respective Tenneco Plant PPAP coordinator or
Program Buyer, iIn NA you may also contact your Supplier Development
Specialist.
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CUSTOMER SPECIFICS REQUIREMENTS - CSR TENNECO

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. Reference page 62.

Capacity Analysis — Use the Ford Capacity Form current revision must be used - correct
template included in with TITAN PPAP request.

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. Reference
page 63.

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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CUSTOMER SPECIFICS REQUIREMENTS - CSR TENNECO

fﬁ::m::?z Ophases LI Interim (Non-FoAR) | PPAP'Sunbmission Warrant @ ° FO rd Ph ased PSW Form at

Shown on Drawing Nurnber Organization Part Mumber

o it - — with APWF/MPW & APPC/MPPC Values from Ford Capacity

Checking Aid Number (Checking Aid Enginsering Change Lewve Dated

SR R e Analysis for NA Ford Programs (Next Page)
= — _ T INSTRUCTIONS:

Ty
MATERIALS REPORTING
Has custos imd

S - Ty T - All fields of this form are to be completed: either enter the appropriate value or

(Check 21 least one} " . c
L Initel submission Ll Tosling: Transfer, Ruplacement, Refirbishment, or sdtional Ll Supplier or Materiel Source Change t NIA ( t p pl bl )
0 Dprgoe D Todngimear - o i1 G o enter not applicable
O  Comection of Discrepancy O  Change to Optisnal Construction or Matesial O Perts produced &t Additicnal Location
LI Ceher - plesse specy
REQUESTED SUBMISSION LEVEL {Selact one)

Lo i e ) - Pay attention to detail, all areas must be filled out and correct

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

SBMSSOUSEHTS s B ot 5 amoies 5 s e - Complete the form by either typing (preferred) or clearly printing the required
revamdnauidl ULt information.

DECLARATION

| affen hat the sampies rpremsnisd by this wasmant ase reprasertaties of ous parta which wars made by & process which mests al Praduction Past Approval Procsss

Manusa 41 Edition raquimmans inchiding ol Ford-speciic raquiemenis. | hurfer affim fiat thes samples were produced at the production ra

T o e v o TR o B e e SPECIFIC POINTS TO NOTE WHEN COMPLETING THIS FORM
I have oted any excep iz dsckation below.

EXPLANA

Organization A uthorzed Signature Print Name Date

L — S — NOTE: If you have questions - contact your Tenneco SDS or Program Buyer for Clarificaton
s sach Customer Tool property agped and numbersd? Gre G Qs

Ssura o the rogram Approval eqremeris — AT |

Program Appeoval [<PA] Raguimmenss a1 MW [ - ThiS IS a. PhaS ed PSW - Ph ases ® Phase 1 O Phase 2 O Phase 3 [ Interim (NOH—DPAP)

¥ Program Approval (<P requiremne rts are not met, indicate date when the requirments will be met Dae
S 12w i - | | - Select the correct Phase at the top of the PSW Form
ey e - Complete PSW per instructions above.
l\?a:a:mﬂsgluz U Approved  GJ Rejected O ,:‘::T:d {lobe. comp:::nl:ys:r;:l::rganhalim]
- e — - Enter the APW / MPW & APPC / MPPV Values from Capacity Analysis in the
S m = e — appropriate location -Green Bordered areas shown to the left

Tha eginal copy of

i COCUROIE St ST & 0 Latir aper aza formeat
‘Suppilars location whiks ta part Is achg

Customer Tracking Number {cponal]
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CUSTOMER SPECIFICS REQUIREMENTS - CSR

A. New Mool Required OEE (Overall

A1) Suppliar & Pan Informaticn

TENNECO

Ford Capacity Template — Capacity Planning Page

Dl‘l nﬂ-mk narunng nc mors than € days perwesk

A4) Planned De partmenial Operating Patem
& Mat Available Time for All Cusiomars
o]

P i v e

wic. (rindadt]
D or G Proceen

s sbcally diachayod]
n. e iu'l'lrulh:\.n ] [E° I (D el 1]
Plannod Mimces por Changeovar (nio B card# )
Parr oo Py Wonk s i i

Fromss 4 Proogss &

Process &

AW P | WP P | AW Pan | W P

W Paw | W P | A

) Required Good Faria ! Woak
Parcant of parts scemd
Feqd Cood Pans  'Woek 10 Suppon: N Promss

= xb:lg;l_:n:'wmanm)-

ooyl e sowe loms of ach proo ml -
[ vy | o i |
Sy s P - -

W P

= o e ] ot o | %

) Required OEE (overl Eg mmemmmml
kasi Gy Tirmm e T o Machim {mcioycin )
# o Tk o Machorma m zaradnl
# o amtical pota proemd s Tod or Machivn Cycin
Yot e Cycha T (mmciran] [H1 [L7W]

Theomiical Farts mr ek ot 100% OEE [Gz 26007 M)
Raquimd OEE [/ F)

| S T e — p—
Can prom o= krrl'wc“n g & ook,
szmempiora? e SENPRH) - (55 + [GRERGIM) < Pl

. Flauaiog br Av siakiliy & RlﬁlnmEHc-rI:r-
e P - L1028 HH + WAl + (G ot CAMI] 7 F

4 wm mmz:.—xg

Esiar any offnr asmrmpions for darficaion
[t ST

W P

] vt v | e |

A7) Shared Process - Total Allocation Plan

Lisl reeranca Surrogata Froom (- Bamping Pam 8121

¥

W

¥ Gt Coch ko Survopess Fozen
v 5 G

z Awm:umunss

U Towl % Alocaen fom T Loaceg Pa St [ J | [ | | [ [ AN | | [
B Suppler med OEE [Overall Efe ~ Histonical Pe formance AN
B1) Historizal Perfermance (from Historical Mg Parformance Summary ) \
[ —— \
Beppliar A ¥
Fnppinc locain A N
A N

Full format includes: Correct Revision Level is available in PPAP Request
Template File.

Introduction Page

Capacity Planning Page

Shared Loading Page (s)

Phase 0 PPAP (Run @ Rate) Page
Phase 3 PPAP (Cap Ver) Page

— Tenneco

SPECIFIC POINTS TO NOTE WHEN COMPLETING THIS FORM

NOTE: If you have any questions - contact your Tenneco SDS or Program Buyer
for Clarificaton

Review Introduction Page prior to beginning
then complete the following starting in order.

1/ Complete Capacity Planning page first.

2/ Complete Historical Mfg Performance Page

3/ Complete 1 individual Shared Loading page for each operation
identified on Capacity planning page.

Estor ary offmr s cation -
F:.Mnhrlnmdl\imﬁumFm e ) \
B2 Frogss Spaciic Waakly Fan Esamas [F *Z] - [ - - [ - - [ - - | - I I -1 - N -
C. Gap Analysis - Required OEE vs. Demonstrated OEE; Predictad Good Parts | Week \
o Deipea]
e e D] ] ) e ) e e e e e ) e C T C
apac 2u [ [ [ [ [ [ [
P chicind Sood Parts mrmk | Baram | M irum =T ] R CLE MW moret e v meree 4303
2 i Capmcity
B
3
CommErmt (ASPCMERC) ™
moTEE e
» o
g
B
=
e = e = i =
PR o S S o E o SRR : a5 -
| TEn OPERATION WANASERERT AT T AL FORSTATEE
Varsion S &
_ u Approvad
Aurhcrirad FepR seniacve Name | Thie Emal @ Ehe Enginger STA LLE Suparsiscy
Fajced
& 2018 Ford Molor Company
Sinamm Tan Fhomn Mumin Elgraiura Tan Sipraum Dan
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4/ Complete Phase 0 or Phase 3 as required for Phase stage.

When completed with Capacity Analysis transfer the
APW /| MPW & APPC / MPPV Values to the Ford Phase PSW form,
Values found in Green bordered section of form at left,
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CUSTOMER SPECIFIC REQUIREMENTS - CSR

DAIMLER

Beourteilung: Serienreifer Prozess | Assessment: Series released process

DATMLER

Beurteilung: Serienreifes Teil / Seli-assessment productien standard

TENNECO

For DAIMLER programs

Sachnummer /| | Banennung/ Sachnummer ‘ ‘ Benannung /
Part number: 82920870 Designation: ASSY Bracket DPF OUTLET Part number] 82320870 Designation: ASSY Brackat DPF OUTLET
Lieferant/| Farba/
Liafarant /| Farba/ - ‘ ‘ . [ J S | f ' ' I t h t f
Supplier Paul Hafnar GmbH Color:
Supplier: Paul Hafnegr GmbH | Calor: eP e asseSS e n S e e S O r
Konswukioessnd D s product and process shall be
Konstruktionsstand / Design status: r :
vorgastalt/ ‘ aktuell/ . .
e — : submitted with PPAP
presentad: na currant: D
Bei Elektronikkomponenten / For electronic devices:
Bei Elektronikkomponenten / For electronic devices: Hardwarastand ‘ ‘ Softwarastand ‘
Hardwara status| n'a Software status: nia
Hardwarastand /| na Softwarestand / 0i "
Hardware stafus: Softwars status: na _|agnc§aslan ! ,
Diagnosis status]| n'a
Diagnosestand / |
Diagnasis status: na bedingt in Ordnung (gelb)
conditionally OK (yellow)
Werkzeuge Seriemw erkzeug Serlemwerizeug Keln Serienwerkzeug
bedingt in Ordnung (gelb) abgencmmean optimien
conditionally OK [yellow) Tools Siandard 1on 100is Siandard progucs I andard
Naschinen/ Serie am Produktionsstandort Serie am Produkfionssiandort Setie nicht am Produktions- ke —letel s S
f vom L. abgenommen; und keine Cualitatsbeeintrachtigungen standort oder CQualitats-
Anla_gan ! Fahigkait nachgewiesan in dar Sene zu envatan beaintrachtigungen zu arwartan B ]
Verrichtungen Mab Maklich 0. Mafiich LO, Maftlich n,i0.
Saries approved by suppl Series at production site, Series not at production site, Kaing Mech arbeil il Nachareit durch Liefernt oder unkritische
Machines / &t production sita, o quakty deterioration o quaity datarioration Dimension R L)
Facilities / EETRI T s o be expectad Dime Nsicnally 0K Dimensionally OK, Dimensionally nos OK
% C reaar reveak by suppder of nad crifical dim ensicns Ok
Fixtures E' El r {&cion auth orzatian)
Verkattung Senie Nicht Serie, aber (Qualitatsbeeinirachtigungenzu [J O
Logistik heine Quektatsbesinirachtigungen in der erwarien —
ogisti e Oberflicha Strukur ) Gerade noch akzeptabel Groge Abweichung { Fehler bzw.
Farbe/Narbung keime Exviel|statian EtspACht Grenzm uster Daimbsr nicht zu beustailen
Interlinking Series ot series, but Quality deferiaration to be EEne
logistics o qualiy deteriaration expected Suface/Structure oK Just acceptable Large deviations | defects of not
1o be expectad for saries Color/'Grain N0 Sunk spets comespands i Daimbar boundary sample assmsabld
nawaviness
(] O
Takizeit/ Senentaktzsit Serentakisit Serentaktzait ] O
Stiickzahl chne SondermzEnahmen daverhaft emeichbar mit mit SondermaBnahmen nicht Werkstoff Sarlevwrkstot Kain Seriehwerkeloll oder anders Kiin Serienwmkstof
SondermaBnahmen erraichbar DEL srfllit Vararbatung oder DEL nicht arfullt DEL nicht erililt | nachgewiesen
Material AbwaicheriaLibs Begt vir, Kein ader
Cycle time / Production cycle time Production cycle time Production cycle time unvollsténdiges Meterlaldatentiat / IMDS
Quantity win specisl actions is parmanently achievahla with special actions Production o . _
p e E 5 material, production material of olher proceasing o production masral
with special actions i= not achievable T, met or DBL ot e, S
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CUSTOMER SPECIFIC REQUIREMENTS - CSR

For Daimler Programs

« Test equipment list

TENNECO

Prifmittelliste (produktspezifisch) Stand: Datum:
Test equipment list (product specific) Status: Date:
Lieferant / Produktionsstandort: Kunde:

Supplier/ Production site: Customer:

kKennummer /! DUMS-Code: Kennumimer:

1D/ DUMNS-Code: D

Berichts-Mr. / Repaort Mo Berichts-Mr./ Report no.:

Index: Index:

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

Benennung / Designation:
Sachnummer/Partno.:
Zeichnungsnummer:

Dirawing no.: Drawing no.:

Stand / Datum: Stand / Datum:

Status / Date: Status [ Date:

Ref. Mr.: PMLU - Wummer Benennung Uberwachungspflicht [Kalibrierintervall letzte Kalibrierung Kalibrierdienstleister Freigabestatus
Ref. Ma.: Test equipment Dresignation Control obligation Calibration interval |Last calibration Calibration sernvice Approval status

contral no.
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