
Part Name

Shown on Drawing No.

Engineering Change Level

Additional Engineering Changes

Safety and/or Government Regulation

Checking Aid No.

SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Supplier Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

City State Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "No" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I 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.  I further affirm that these samples were produced at the production rate of 10000 / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

Is each Customer Tool properly tagged and numbered?

Supplier Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name

March 2006 CFG-1001 Optional: customer tracking number: #

Customer Tracking Number (optional)

19-Mar-15

Alice Lossie 269-668-3393 269-668-7143

Quality Engineer Alice.Lossie@westerndp.com

Postal Code

IMDS -504617055

Assembly

EXPLANATION / 
COMMENTS:

Customer requested 

Western Diversified Plastics / 609123190 Nursan

53150 N. Main St.

Mattawan MI 49071 USA Various

Purchase Order No. Na Weight (kg) 0.0581

Na Checking Aid Engineering Change Level Na Dated Na

S1  Ford Release AELE E 12035198 323 Dated 28-Feb-2015

Na Dated Na

PART SUBMISSION WARRANT
34 W/M Hybrid Sealed Connector Assembly   Customer Part Number FU5T-14A624-CC(000)

FU5T-14A624-CC   Supplier Part Number 60013512A01C(000)

Yes No

Yes No Not Applicable

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material
Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change
Change in Part Processing

Other - please specify below
Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by 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.

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

Yes

dimensional measurements material and functional tests appearance criteria statistical process package
Yes No

Yes No n/a

Approved Rejected Other

Yes No Not Applicable

PDP24-F01 4th Revision Date 7/19/06   (APQP Pack)



Part Name

Shown on Drawing No.

Engineering Change Level

Additional Engineering Changes

Safety and/or Government Regulation

Checking Aid No.

SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Supplier Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

City State Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "No" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I 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.  I further affirm that these samples were produced at the production rate of 10000 / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

Is each Customer Tool properly tagged and numbered?

Supplier Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name

March 2006 CFG-1001 Optional: customer tracking number: #

Customer Tracking Number (optional)

19-Mar-15

Alice Lossie 269-668-3393 269-668-7143

Quality Engineer Alice.Lossie@westerndp.com

Postal Code

IMDS -527369793

Assembly

EXPLANATION / 
COMMENTS:

Customer requested 

Western Diversified Plastics / 609123190 Nursan

53150 N. Main St.

Mattawan MI 49071 USA Various

Purchase Order No. Na Weight (kg) 0.0581

Na Checking Aid Engineering Change Level Na Dated Na

S1  Ford Release AELE E 12035198 323 Dated 28-Feb-2015

Na Dated Na

PART SUBMISSION WARRANT
34 W/M Hybrid Sealed Connector Assembly   Customer Part Number FU5T-14A624-CC(179)

FU5T-14A624-CC   Supplier Part Number 60013512A01C(179)

Yes No

Yes No Not Applicable

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material
Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change
Change in Part Processing

Other - please specify below
Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by 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.

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

Yes

dimensional measurements material and functional tests appearance criteria statistical process package
Yes No

Yes No n/a

Approved Rejected Other

Yes No Not Applicable

PDP24-F01 4th Revision Date 7/19/06   (APQP Pack)



Part Name

Shown on Drawing No.

Engineering Change Level

Additional Engineering Changes

Safety and/or Government Regulation

Checking Aid No.

SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Supplier Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

City State Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "No" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I 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.  I further affirm that these samples were produced at the production rate of 10000 / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

Is each Customer Tool properly tagged and numbered?

Supplier Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name

March 2006 CFG-1001 Optional: customer tracking number: #

Customer Tracking Number (optional)

19-Mar-15

Alice Lossie 269-668-3393 269-668-7143

Quality Engineer Alice.Lossie@westerndp.com

Postal Code

IMDS -527369793

Assembly

EXPLANATION / 
COMMENTS:

Customer requested 

Western Diversified Plastics / 609123190 Nursan

53150 N. Main St.

Mattawan MI 49071 USA Various

Purchase Order No. Na Weight (kg) 0.0581

Na Checking Aid Engineering Change Level Na Dated Na

S1  Ford Release AELE E 12035198 323 Dated 28-Feb-2015

Na Dated Na

PART SUBMISSION WARRANT
34 W/M Hybrid Sealed Connector Assembly   Customer Part Number FU5T-14A624-CC(210)

FU5T-14A624-CC   Supplier Part Number 60013512A01C(210)

Yes No

Yes No Not Applicable

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material
Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change
Change in Part Processing

Other - please specify below
Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by 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.

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

Yes

dimensional measurements material and functional tests appearance criteria statistical process package
Yes No

Yes No n/a

Approved Rejected Other

Yes No Not Applicable

PDP24-F01 4th Revision Date 7/19/06   (APQP Pack)



Part Name

Shown on Drawing No.

Engineering Change Level

Additional Engineering Changes

Safety and/or Government Regulation

Checking Aid No.

SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Supplier Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

City State Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "No" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I 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.  I further affirm that these samples were produced at the production rate of 10000 / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

Is each Customer Tool properly tagged and numbered?

Supplier Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name

March 2006 CFG-1001 Optional: customer tracking number: #

Customer Tracking Number (optional)

19-Mar-15

Alice Lossie 269-668-3393 269-668-7143

Quality Engineer Alice.Lossie@westerndp.com

Postal Code

IMDS -527369815

Assembly

EXPLANATION / 
COMMENTS:

Customer requested 

Western Diversified Plastics / 609123190 Nursan

53150 N. Main St.

Mattawan MI 49071 USA Various

Purchase Order No. Na Weight (kg) 0.0581

Na Checking Aid Engineering Change Level Na Dated Na

S1  Ford Release AELE E 12035198 323 Dated 28-Feb-2015

Na Dated Na

PART SUBMISSION WARRANT
34 W/M Hybrid Sealed Connector Assembly   Customer Part Number FU5T-14A624-CC(211)

FU5T-14A624-CC   Supplier Part Number 60013512A01C(211)

Yes No

Yes No Not Applicable

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material
Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change
Change in Part Processing

Other - please specify below
Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by 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.

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

Yes

dimensional measurements material and functional tests appearance criteria statistical process package
Yes No

Yes No n/a

Approved Rejected Other

Yes No Not Applicable

PDP24-F01 4th Revision Date 7/19/06   (APQP Pack)



Part Name

Shown on Drawing No.

Engineering Change Level

Additional Engineering Changes

Safety and/or Government Regulation

Checking Aid No.

SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Supplier Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

City State Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "No" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I 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.  I further affirm that these samples were produced at the production rate of 10000 / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

Is each Customer Tool properly tagged and numbered?

Supplier Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name

March 2006 CFG-1001 Optional: customer tracking number: #

Customer Tracking Number (optional)

19-Mar-15

Alice Lossie 269-668-3393 269-668-7143

Quality Engineer Alice.Lossie@westerndp.com

Postal Code

IMDS -527369828

Assembly

EXPLANATION / 
COMMENTS:

Customer requested 

Western Diversified Plastics / 609123190 Nursan

53150 N. Main St.

Mattawan MI 49071 USA Various

Purchase Order No. Na Weight (kg) 0.0581

Na Checking Aid Engineering Change Level Na Dated Na

S1  Ford Release AELE E 12035198 323 Dated 28-Feb-2015

Na Dated Na

PART SUBMISSION WARRANT
34 W/M Hybrid Sealed Connector Assembly   Customer Part Number FU5T-14A624-CC(331)

FU5T-14A624-CC   Supplier Part Number 60013512A01C(331)

Yes No

Yes No Not Applicable

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material
Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change
Change in Part Processing

Other - please specify below
Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by 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.

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

Yes

dimensional measurements material and functional tests appearance criteria statistical process package
Yes No

Yes No n/a

Approved Rejected Other

Yes No Not Applicable

PDP24-F01 4th Revision Date 7/19/06   (APQP Pack)



PROCESS FLOW DIAGRAM 53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
Fax: (269) 668-4694

Date (Org) 8/17/2007 Date Rev. 10/14/2014
Prepared By
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Containment for Initial Startup Production

Process Flow #
Item / Part #
Program / Part Name

Alice Lossie 
3512-01
3512x-01-001C(xxx), all versions
34 W/M Hybrid Conn Asmy

100% Auto Inspection of Assembly

First Article Inspection
In Process Inspection

Packaging and Labeling

Operation Description / Key Product Characteristics

100% Auto Inspection of Assembly

Receiving Inspection
Receive Purchase Component

Assemble Components (Sub Assembly / Molded & Purchased)
First Article Inspection

Final Audit Inspection

Ship the parts to customer
Annual Layout
Annual Product Validation per DVP&R

In Process Inspection

Packaging and Labeling
Final Audit Inspection
Store Parts In-House 

100 % Visual Inspection of the assembly

Assemble Components (Final Assembly / Sub Assy & Molded)

Doc#: PDP05-F03 
Revision Date: 10/04/2014
(PFD) Printed Copies are for

 Reference Only. Page 1 of 1



POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
Fax: (269) 668-4694

FMEA Number: 

ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

Incorrect material composition 
for the application specified

Premature failures of the part 
design due to the material 
properties

5 Error in raw material 
handling or processing at 
supplier.

2 1. Suppliers are ISO 9001 
certified at minimum.  
2. See supplier PFMEA.
3. Training of the Receiving 
Inspector to the work 
Instructions.

1.  Supplier submits PPAP to 
WDP.
2. Supplier submits Certificate 
of Compliance with each 
shipment.
3. Materials labels are scanned 
into the DTR for Verification.

6 60 TBD  

Molded Grommet defective Assembly non functional 5 See individual Supplier 
pFMEA for this component

2 1. See Supplier Audit of this 
Supplier verifying the Supplier 
Controls.
2. Material Handling training to 
the MWI208 Warehouse 
receiving and Quality 
procedures and Work 
Instructions.

1. See individual Control Plan 
for this component.
2. Material Certification of 
Compliance from the Supplier.
3. Materials labels are scanned 
into the DTR for Verification.

5 50 TBD  

Molded Interfacial Seal 
defective

Assembly non functional 5 See individual Supplier 
pFMEA for this component

2 1. See Supplier Audit of this 
Supplier verifying the Supplier 
Controls.
2. Material Handling training to 
the MWI208 Warehouse 
receiving and Quality 
procedures and Work 
Instructions.

1. See individual Control Plan 
for this component.
2. Material Certification of 
Compliance from the Supplier.
3. Materials labels are scanned 
into the DTR for Verification.

5 50 TBD  

Internal Molded Components 
defective
(Connector Shell)
(Grommet Cover)
(Spacer)

Assembly non functional 5 See individual pFMEA for 
this component

2 1.Quallity Management System 
at WDP to assure conformance 
to Specifications.
2. Associates  training to the 
procedures and Work 
Instructions.

1. See individual Control Plan 
for this component.
2. Material inspection 
Compliance in the WDP 
Database.

5 50 Review per CAR 
WDP1226 and 
WDP1231 for 
incorrect Latchfingers 
in the hard shell.

Brenda Lewman
10/2/2014
Marge Gest
10/14/2014

Requiested CA from 
the toll source 
received 10/02/2014 
Reworked all the 
inserts to the updated 
design. No changes 
to the RPN. - ST

 

Incorrect material composition 
received for the application.

Premature failures of the part 
design due to the material 
properties

5 1. Wrong material 
composition shipped by 
material supplier.
2. Mislabeling internally.

2 1. Procedure QWI0022 
Receiving Inspection  
procedure defines the 
Receiving inspection process.

3. Quality inspector training to 
execute the control plan.
4.  Supplier's internal controls

1. Materials certification 
documentation with the 
shipment.
2. Receiving Inspection per 
Control Plan documented in the 
database.
3. Melt index test per control 
plan.

5 50  

Purchased material that will not 
comply with the print 
specifications

1. Dimensional inconsistency
2. Physical properties 
inadequate for design 
requirements 
3. Part incomplete or deformed

5 1. Machine parameters set 
up incorrectly on the 
machine 
2. Supplier Tooling 
Failures 
3. Supplier Machine 
Failures 
4. Supplier Operational 
failures

3 1. See Supplier Audit of this 
Supplier verifying the Supplier 
Controls.
2. Material Handling training to 
the MWI208 Warehouse 
receiving and Quality 
procedures and Work 
Instructions.

1. Receiving inspection 
QWI0022 Receiving Inspection 
by Quality documented in the 
database.
2. Receiving Inspection testing 
per the Control Plan.
3. 

6 90 Add Keyence 
Measurement Device 
to the Control Plan.

Ted Luebke
10/12/2014

Added the Keyence 
to Plant #5 and 
trained the inspectors 
to use.

5 3 4 60

Spacer missing 1. Open circuit in the finished 
application
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine misfed  
2. Part detection sensor 
failure

2 1. Master sample error proof 
verification  
2. Machine logic does not cycle 
without part presence 
detection.
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

3 24 TBD  

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

Receiving-Purchase Materials

Process 10

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

Receiving Inspection

Process 20

Assembly of spacer to connector 
Automated Assembly

Process 30

8/17/2007

Doc#: PDP15-F01
Revision Date: 10/04/2014
(FMEA) Printed Copies are for

 Reference Only. Page 1 of 9



POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
Fax: (269) 668-4694

FMEA Number: 

ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Spacer misoriented 1. Open circuit in the finished 
application
2. Customer Rejection
3. Product Verification Sorting

5 1. Machine misfed  
2. Part detection sensor 
failure

1 1. Part design allows spacer 
assembly symmetrical 180°    
2. Fixtures have been Pokey-
Yoke to assemble to the locked 
position and proper orientation
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database 
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

1 5 TBD  

Spacer damaged / broken 1. Not capture the terminals
2. Customer Rejection
3. Product Verification Sorting

5 1. Machine misfed  
2. Molding issues

3 1. Camera is in line to verify 
that spacers are not broken.
2. Fixtures and cylinder stoke 
have been designed to 
assemble to locked position - 
positive stop in equipment.
3. Inspector and Operator 
Training to the procedures.
Receiving inspection process.
4. Individual control plan 
/FMEA to verify the molding 
process to make sure 
components are not broken or 
damaged in the molding 
process.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database 
documented in the database.
2. 100% machine inspection 
after assembly.  
3. In-Process Inspection by 
floor operator.
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.

5 75 TBD  

Spacer fully engaged from 
prestaged position (seated)

1. Requires wire harness 
assembler to pull spacer out to 
prestage position prior to 
assembling terminals
2. Customer Rejection
3. Product Verification Sorting

3 1. Machine cylinder over 
stroke

5 1. Cylinder stroke position 
sensor  
2. Fixtures and cylinder stoke 
have been designed to 
assemble to locked position - 
positive stop in equipment.
3. Inspector and Operator 
Training to the procedures.

1. 100% machine inspection 
after assembly. (Camera)
2. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

5 75 TBD  

Grommet missing 1. Connector leak causing open 
circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine misfed  
2. Part detection sensor 
failure

3 1. Master sample error proof 
verification  
2. Machine logic does not cycle 
without part presence 
detection.
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

3 36 Review per CAR 
WDP0569 for 
missing Grommet

Alice Lossie
2/10/2012

Reviewed the PM 
records and 100% 
Verified product.

 

Grommet miss orientated 1. Connector leak causing open 
circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine misfed  
2. Part detection sensor 
failure

1 1. Part design allows grommet 
assembly symmetrical 180°    
2. Fixtures have been Pokey-
Yoke to assemble to the proper 
orientation
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.

1 4 TBD  

Assembly of Grommet to 
connector Automated Assembly
Process 30

Doc#: PDP15-F01
Revision Date: 10/04/2014
(FMEA) Printed Copies are for

 Reference Only. Page 2 of 9



POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
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ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Grommet Underfilled / Torn 1. Connector leak causing open 
circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Underfilled / Damaged 
Grommet received from 
supplier
2. Grommet damaged 
during assembly

2 1. Cylinder stroke position 
sensor  
2. Supplier process controls
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

3 24 TBD  

Grommet dimensionally 
unstable

1. Connector leak causing open 
circuit
2. Customer Rejection
3. Product Verification Sorting

5 1. Grommet dimensionally 
undersized / oversized 
received from supplier
2. Grommet nonfunctional 
as designed in the 
assembly.
3. Peg holes will not line 
up with the cover.

3 1. Training of the receiving 
inspector to conduct 
inspections to the Control Plan.
2. Supplier process controls
3. In process Testing for 
sealing.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. Supplier PPAP back to WDP 
with inspection data.
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 90 TBD  

Inspection process does not 
detect defects

1. Customer Rejection, see 
molding and or assembly 
process for specifics
2. Verification Sorting of all 
product.

5 1. Inspection Instructions 
not adequate 
2. Inspection instructions 
not followed 
3. Operator error

2 1. Inspection instructions 
reviewed by multiple levels of 
management  
2. Inspector and Operator 
Training to the procedures.  
3. Internal auditing of the 
process per procedure QWI025 
Internal Audit Instructions.

1.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.
2. Control plan in the WDP 
database.

6 60 TBD  
 

See First Article Inspection and 
Control plan in the WDP 
Database

See First Article Inspection and 
Control plan in the WDP 
Database

5 See First Article Inspection 
and Control plan in the 
WDP Database

2 See First Article Inspection and 
Control plan in the WDP 
Database

See First Article Inspection and 
Control plan in the WDP 
Database

7 70 TBD  
 

Parts mis-assembled (wrong or 
missing components)

1. Cause loss of designed 
functionality

7 1. Vision system not 
detecting mis-assembled 
parts

1 1. Training on setup of 
equipment.  
2. Computer controlled system.  
3. Use of master samples to 
verify vision system.
4. Inspector and Operator 
Training to the procedures.

1. In station Sensor Inspection 
for defects  
2.  First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
3. In Process inspection  
4. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

2 14 TBD  
 

Fractures or cracks in the 
assembly

1. Potentially damaging wires 
causing open or short circuit 
2. Results in parts crushed 
and/or deformed during storage 
or shipment 
3. Will not mate to mating 
part(s) 
4. Loss of assembly integrity

6 1. Operator not following 
packaging instructions 
2. Over/Under packaged 
carton quantity

2 1. Packaging plan operating 
procedures  
2. Packaging set up 
documentation per job 
instructions  
3. Operator training with 
packaging plan

1. In Process inspection 
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
3. 3000 Mile Shake and Drop 
Test Conducted by Packaging 
company.

6 72 TBD  
 

First Article Inspection
Process 40

100% inspection of Assembly
Automated Assembly
Process 60

In Process Inspection

Process 50

Packaging Verification
Process 70
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POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
Fax: (269) 668-4694

FMEA Number: 

ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Mixed parts (polarities, colors, 
etc.) in the package

1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

4 1. Packages sitting open 
and unsealed 
2. Operators not cleaning 
out job setups from run to 
run

3 1. Packaging plan  
2. Operator training of their 
instructions

1.  First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
2. In Process inspection  
3. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 72 TBD  
 

Trapped debris or contaminates 
from the molding process in the 
shipping container

1. Open or short circuit 
2. Loss of assembly integrity
3. Verification Sorting

4 1. Packages sitting open 
for long periods allow 
debris and contaminates 
to accumulate 
2. Operator not following 
packaging instructions

2 1. Packaging plan / instructions  
2. Operator training of their 
instructions  
3. Housekeeping

1. In Process inspection 
documented in  the database.
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 48 TBD  
 

Incorrect Label 1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

2 1. Operator not following 
packaging instructions

3 1. Packaging plan / instructions 
in DTR database.
2. Housekeeping and Line 
clearance from previous run.
3. Inspector and Operator 
Training to the inspection and 
scanning procedures.

1. In Process inspection by 
Quality documented in the 
Database.  
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database. 
3. Scanners used at the Final 
audit station and in Shipping.

6 36 TBD  
 

Incorrect carton count 1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

2 1. Count operation not 
setup properly.
2. Calibration error in 
counting equipment.

2 1. Scale count - scales are 
calibrated and procedure for 
performing operation.  
2. Machine count, dependent 
on limit switches and 
programming logic.
3. Training to procedure 
QWI012 Using Scale at Final 
Audit 

1. Visual appearance of full 
box.
2. Periodic product / process 
audit.

7 28 TBD  
 

Inspection process not 
completed

1. Potential nonconforming part 
will be produced
2. Customer rejection 
3. Potential customer 
manufacturer shut down
4. Verification Sorting

5 1. Inspection instructions 
not followed 
2. Inspector error

2 1. Internal auditing process per 
the procedure QMP05 Internal 
Audit
2. Final Audit inspection per 
QWI016 Final Audit Inspection 
and Scanning Instruction
3. Customer specifications 
developed during the Product 
Development process and is 
approved by the customer at 
PPAP.
4.  Inspector training of 
QWI016 Final Audit inspection 
and Scanning Instruction

1.  Product is deemed "not 
produced" until final label is 
scanned to go to warehouse 
per QWI016 Final Audit 
Inspection and Scanning 
Instruction
2. Specifications from the 
Control plan documented in the 
WDP Database

5 50 TBD  Final Audit Inspection

Process 80
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POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
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FMEA Number: 

ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Inspection process not effective 1. Potential nonconforming part 
will be produced
2. Customer rejection 
3. Potential customer 
manufacturer shut down
4. Verification Sorting

5 1. Inspection Instructions 
not adequate
2. Inspection instructions 
not completed correctly
3. Inspector error

2 1. Inspection instructions 
reviewed by multiple levels of 
management  
2. Inspector training of QWI016 
Final Audit inspection and 
Scanning Instruction.
3. Internal auditing process per 
the procedure QMP05 Internal 
Audit

1.  Product Development 
Process (PDP)
2.  Non-conforming pictures in 
WDP Database
3. Alerts in WDP Database, 
when required

3 30 TBD  

•Wrong product stored •Product 
stored in wrong location

•Product non-functional for the 
customers application 
•Potential customer Mfg. shut 
down •Customer dissatisfaction

4 •Mis-labeled cartons 
•Operator not following 
label instructions 

2 1. Confirmation of line 
clearance from previous run 
per QWI010 First &  Last 
Article Inspection Instructions
2. Operator training per 
MWI004-F001I Molding 
Inspection instructions.
3.  Operator training per 
MWI004 - LABEL - ID and USE

1. Final Audit inspection 
instructions per QWI016 Final 
Audit Inspection and Scanning 
Instruction
2.  Label Verification Master 
used by operator

3 24  

Cover missing 1. Wire harness  Potential loss 
of grommet - Connector leak 
causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine misfed  
2. Part detection sensor 
failure

2 1. Master sample error proof 
verification  
2. Machine logic does not cycle 
without part presence 
detection.
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine inspection 
after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

2 16 TBD  

Cover misoriented 1. Wire harness Potential loss 
of grommet - Connector leak 
causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine misfed  
2. Part detection sensor 
failure

2 1. Part design allows Grommet 
Cover assembly symmetrical 
180°    
2. Fixtures have been Pokey-
Yoke to assemble in proper 
orientation
3. Inspector and Operator 
Training to the procedures.

1. Design Error-proofed so the 
cover can only be oriented 1 
way.
2. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
3. 100% machine inspection 
after assembly.  
4.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.

2 16 Add sensor to check 
for backward cover.

SE / SM
6/3/2013

WDP0882 / 0884 
Added another 
sensor to catch 
backward covers.  
6/3/2013
No changes to RPN
AL

 
 

Wrong Cover Pin Configuration 
(Orientation)

1. Wire harness Potential 
cutting of wires - Connector 
leak causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Punch machine set up 
wrong.  
2. Operator error 
3. Vision system failure

3 1. Operator set up instructions  
2. Inspector and Operator 
Training to the procedures. 
3. Verification test parts

1. Operator in process 
inspection  
2. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
3. 100% machine vision system 
inspection after assembly.  
4.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 72 Add Fixture to check 
pin configuration

Alice Lossie
08/3/2012

WDP0676 AL       
Systemic for 
WDP0700 added 
fixture FW-0128    to 
check pin 
configuration  AL
No changes to RPN

 
 

Assembly of Grommet Cover to 
connector Automated Assembly
Process 100

Store Parts
 In-House

Process 90
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POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)
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ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME
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CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Cover not fully engaged 
(seated)

1. Wire harness Potential 
cutting of wires - Connector 
leak causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine cylinder under 
stroke

2 1. Cylinder stroke position 
sensor  
2. Fixtures and cylinder stoke 
have been designed to 
assemble to locked position - 
positive stop in equipment.
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine vision system 
inspection after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
4 Machine PM maintenance to 
maintain optimal function.

2 16 TBD  
 

Cover pegs broken and / or 
bent

1. Wire harness Potential 
cutting of wires - Connector 
leak causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine cylinder 
malfunction.
2. Molding ejection 
process not stable.
Grommet not 
dimensionally stable.

2 1. Cylinder stroke position 
sensor  
2. Fixtures and cylinder stoke 
have been designed to 
assemble to locked position - 
positive stop in equipment.
3. Inspector and Operator 
Training to the procedures.
Receiving inspection process.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine vision system 
inspection after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
4 Machine PM maintenance to 
maintain optimal function.

2 16 Reviewed CAR WDP 
0632 for Bent Cover 
pegs.

Alice lossie
06/15/2012

No changes required  
 

Cover peg holes not punched 
clean. (Chads)

1. Wire harness Potential 
cutting of wires - Connector 
leak causing open circuit
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine cylinder punch 
malfunction.
2. Molding ejection 
process not stable.
Cover not dimensionally 
stable.

2 1. Cylinder stroke position 
sensor  
2. Fixtures and cylinder stoke 
have been designed to 
assemble to locked position - 
positive stop in equipment.
3. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. 100% machine vision system 
inspection after assembly.  
3.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
4 Machine PM maintenance to 
maintain optimal function.

2 16 TBD  
 

Cover station cylinders 
becoming too weak to pick up 
the covers.

1. Will not grip the cover 
properly.
2. Customer Rejection
3. Product Verification Sorting

4 1. Machine cylinder 
malfunction.
2. Cover will misalign and 
not seat properly on the 
connector.

3 1. Inspector and Operator 
Training to the procedures.
2. Predictive Maintenance 
scheduled weekly.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database.
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
3. Machine PM maintenance to 
maintain optimal function.

6 72 TBD  
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POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)
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Mattawan, MI – 49071
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ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01
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CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Inspection process does not 
detect defects

1. Customer Rejection, see 
molding and or assembly 
process for specifics
2. Verification Sorting of all 
product.

5 1. Inspection Instructions 
not adequate 
2. Inspection instructions 
not followed 
3. Operator error

2 1. Inspection instructions 
reviewed by multiple levels of 
management  
2. Inspector and Operator 
Training to the procedures.  
3. Internal auditing of the 
process per procedure QWI025 
Internal Audit Instructions.

1.  Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.
2. Control plan in the WDP 
database.

6 60 TBD  
 

See First Article Inspection and 
Control plan in the WDP 
Database

See First Article Inspection and 
Control plan in the WDP 
Database

5 See First Article Inspection 
and Control plan in the 
WDP Database

2 See First Article Inspection and 
Control plan in the WDP 
Database

See First Article Inspection and 
Control plan in the WDP 
Database

7 70 TBD  
 

Parts mis-assembled (wrong or 
missing components)

1. Cause loss of designed 
functionality

7 1. Vision system not 
detecting mis-assembled 
parts

1 1. Training on setup of 
equipment.  
2. Computer controlled system.  
3. Use of master samples to 
verify vision system.
4. Inspector and Operator 
Training to the procedures.

1. In station Sensor Inspection 
for defects  
2.  First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
3. In Process inspection  
4. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

2 14 TBD  
 

Fractures or cracks in the 
assembly

1. Potentially damaging wires 
causing open or short circuit 
2. Results in parts crushed 
and/or deformed during storage 
or shipment 
3. Will not mate to mating 
part(s) 
4. Loss of assembly integrity

6 1. Operator not following 
packaging instructions 
2. Over/Under packaged 
carton quantity

2 1. Packaging plan operating 
procedures  
2. Packaging set up 
documentation per job 
instructions  
3. Operator training with 
packaging plan

1. In Process inspection 
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..
3. 3000 Mile Shake and Drop 
Test Conducted by Packaging 
company.

6 72 TBD  
 

Mixed parts (polarities, colors, 
etc.) in the package

1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

4 1. Packages sitting open 
and unsealed 
2. Operators not cleaning 
out job setups from run to 
run

3 1. Packaging plan  
2. Operator training of their 
instructions

1.  First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
2. In Process inspection  
3. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 72 TBD  
 

Trapped debris or contaminates 
from the molding process in the 
shipping container

1. Open or short circuit 
2. Loss of assembly integrity
3. Verification Sorting

4 1. Packages sitting open 
for long periods allow 
debris and contaminates 
to accumulate 
2. Operator not following 
packaging instructions

2 1. Packaging plan / instructions  
2. Operator training of their 
instructions  
3. Housekeeping

1. In Process inspection 
documented in  the database.
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 48 TBD  
 

First Article Inspection
Process 110

In Process Inspection

Process 120

100% inspection of Assembly
Automated Assembly
Process 130

Packaging Verification
Process 140
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PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V
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A
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S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
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C
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T
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O
C
C

Current Controls
D
E
T

R
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RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

Incorrect Label 1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

2 1. Operator not following 
packaging instructions

3 1. Packaging plan / instructions 
in DTR database.
2. Housekeeping and Line 
clearance from previous run.
3. Inspector and Operator 
Training to the inspection and 
scanning procedures.

1. In Process inspection by 
Quality documented in the 
Database.  
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database. 
3. Scanners used at the Final 
audit station and in Shipping.

6 36 TBD  
 

Incorrect carton count 1. Customer rejection 
2. Potential customer 
manufacturer shut down
3. Verification Sorting

2 1. Count operation not 
setup properly.
2. Calibration error in 
counting equipment.

2 1. Scale count - scales are 
calibrated and procedure for 
performing operation.  
2. Machine count, dependent 
on limit switches and 
programming logic.
3. Training to procedure 
QWI012 Using Scale at Final 
Audit 

1. Visual appearance of full 
box.
2. Periodic product / process 
audit.

7 28 TBD  
 

Inspection process not 
completed

1. Potential nonconforming part 
will be produced
2. Customer rejection 
3. Potential customer 
manufacturer shut down
4. Verification Sorting

5 1. Inspection instructions 
not followed 
2. Inspector error

2 1. Internal auditing process per 
the procedure QMP05 Internal 
Audit
2. Final Audit inspection per 
QWI016 Final Audit Inspection 
and Scanning Instruction
3. Customer specifications 
developed during the Product 
Development process and is 
approved by the customer at 
PPAP.
4.  Inspector training of 
QWI016 Final Audit inspection 
and Scanning Instruction

1.  Product is deemed "not 
produced" until final label is 
scanned to go to warehouse 
per QWI016 Final Audit 
Inspection and Scanning 
Instruction
2. Specifications from the 
Control plan documented in the 
WDP Database

5 50 TBD  

Inspection process not effective 1. Potential nonconforming part 
will be produced
2. Customer rejection 
3. Potential customer 
manufacturer shut down
4. Verification Sorting

5 1. Inspection Instructions 
not adequate
2. Inspection instructions 
not completed correctly
3. Inspector error

2 1. Inspection instructions 
reviewed by multiple levels of 
management  
2. Inspector training of QWI016 
Final Audit inspection and 
Scanning Instruction.
3. Internal auditing process per 
the procedure QMP05 Internal 
Audit

1.  Product Development 
Process (PDP)
2.  Non-conforming pictures in 
WDP Database
3. Alerts in WDP Database, 
when required

3 30 TBD  

1. Lack of discipline of the 
inspector to process control 
plan

1. Customer rejection 
2. Potential customer 
manufacturing shut down
3. Verification Sorting

5 1. Operator not following 
proper instructions 
2. Human Error

2 1. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
2. In Process inspection and 
documented in the database.
3. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database.

6 60 TBD  
 

100% Visual Inspection of 
Product
Process 160

Final Audit Inspection

Process 150

Doc#: PDP15-F01
Revision Date: 10/04/2014
(FMEA) Printed Copies are for

 Reference Only. Page 8 of 9



POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS

(Process FMEA)

53150 North Main St.
Mattawan, MI – 49071

Phone: (269) 668-3393
Fax: (269) 668-4694

FMEA Number: 

ITEM: Process Responsibility: WDP Mfg. Engineering Prepared by:

MODEL YEAR(s) / PROGRAM(s) Key Date: 8/17/2007 FMEA Date (Orig):

FMEA Date (Rev):

3512-01

3512x-01-001C(xxx), all versions Alice Lossie - QE / Steven Taylor - ME

34 W/M Hybrid Conn Asmy

CORE TEAM: Alice Lossie - QE / Primo Garcia / Mfg. Eng. Mgr. /  Mike Davidson - PM / Ed Webb - Plant Superintendent / Christy Sackrider - Quality Supervisor 10/14/2014

PROCESS 
FUNCTION

POTENTIAL FAILURE MODE
POTENTIAL EFFECTS OF 

FAILURE

S
E
V

C
L
A
S
S

POTENTIAL CAUSE(S)/ 
MECHANISM OF FAILURE

REQUIREMENTS

O
C
C

D
E
T

R
P
N

O
C
C

Current Controls
D
E
T

R
P
N

RECOMMENDED 
ACTION(S)

RESPONSIBILITY 
&TARGET 

COMPLETION DATE

ACTION RESULTS

CURRENT DESIGN /
PROCESS CONTROL PREVENTION

CURRENT DESIGN /
PROCESS CONTROL DETECTION

ACTION TAKEN
S
E
V

8/17/2007

1. Visual Inspection not 100% 
effective

1. Customer rejection 
2. Potential customer 
manufacturing shut down
3. Verification Sorting

5 1. Operator not following 
proper instructions 
2. Human Error

2 1. Inspector and Operator 
Training to the procedures.

1. First article inspection 
QWI0010 First and Last Piece 
Inspection by Quality 
documented in the database. 
2. In Process inspection  
3. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..

6 60 TBD  
 

•Wrong product shipped to 
customer 

1. Product non-functional for 
the customers application 
2. Potential customer Mfg. shut 
down 
3. Customer dissatisfaction
4. Verification re-sorting

4 1. Mis-labeled cartons 
2. Operator not following 
label instructions 
3. Improper shipping 
instructions

2 1. Packaging Plan  developed 
by Manufacturing Engineering 
in the PDP process.
2. Packaging Instructions  
3. Operator training with 
shipping instructions 
4. Bar Code ERP system for 
shipping

1. Bar code ERP system  
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..  
3. Operator label verification

3 24 TBD  
 

•Product shipped to wrong 
customer

1. Product non-functional for 
the customers application 
2. Potential customer Mfg. shut 
down 
3. Customer dissatisfaction
4. Verification re-sorting

4 1. Mis-labeled cartons 
2. Operator not following 
label instructions 
3. Improper shipping 
instructions

2 1. Packaging Plan  developed 
by Manufacturing Engineering 
in the PDP process.
2. Packaging Instructions  
3. Operator training with 
shipping instructions 
4. Bar Code ERP system for 
shipping

1. Bar code ERP system  
2. Final Audit inspection 
QWI0022 Final Audit 
Inspection  & Scanning 
Instruction by Quality 
documented in the database..  
3. Operator label verification

3 24 TBD  
 

Shipping

Process 170

Doc#: PDP15-F01
Revision Date: 10/04/2014
(FMEA) Printed Copies are for
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Step Process Name
No. Operation / Description

Part Number Rev. Engineering Number

ProductionPre-Launch

Rev.

Part Name / Description

Alice Lossie 269.668.3393 08/17/2007 10/10/2014

Supplier / Plant

WDP

Supplier Code

609123190

Core Team

A. Lossie, P. Garcia, E. Webb, M.Davidson, C. Sackrider

Customer Engineering Approval / Date (If Req'd)

Quality Engineering

Quality Control

Customer Quality Approval / Date (If Req'd)

Other Approval / Date (If Req'd)

Characteristics
Machine, Device,

Jig, or Tool for
Manufacturing Product Process

Special
Char.
Class.

Methods

Control Method
SampleEvaluation

Measurement
Technique

Product/Process
Specification/

Tolerance Freq.Size

Key Contact / Phone Date (Orig.) Date (Rev.)

Reaction Plan

34 W M Hybrid Shell (Blk)          

Master on Computer - Printed Copies for Reference Only

Control Plan
Western Diversified Plastics

Page 1 of 4

Job Number 60013512A01C(000)Part3512A   

3512-01 Rev C

Assembly

Process
No.

GP-12

10 Receiving Supplier Purchased 
Grommet  

3512-51-001, 
3512-51-002

Verify PPAP is on file 
and not more than 1 

year old

Supplier Database - 
Purchased 

Components

Each Lot / Each 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request PPAP From 

Supplier

1

10 Receiving Supplier Purchased 
Grommet  

3512-51-001, 
3512-51-002

Inspect for any 
defects, underill, 
flash, tears, etc.

Visual Sampling 
Plan AQL 1 / 

See 
Measuring 

Guide

Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request RMA & 8D 

From Supplier

2

10 Receiving Supplier Purchased 
Grommet  

3512-51-001, 
3512-51-002

Verify parts have 
sufficient silicone

Visual / Verify Not 
Dry

Sampling 
Plan AQL 1 / 

See 
Measuring 

Guide

Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request RMA & 8D 

From Supplier

3

10 Receiving Supplier Purchased 
Grommet 

3512-51-001, 
3512-51-002

Dimension- Outside 
Length 51.10 +.70 / 

-.0 mm

Keyence Measuring 
Device / Measuring 

Guide

10 Parts Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request RMA & 8D 

From Supplier

4

10 Receiving Supplier Purchased 
Grommet 

3512-51-001, 
3512-51-002

Dimension- Outside 
Width 26.60 +.50 / 

-.0 mm

Keyence Measuring 
Device / Measuring 

Guide

10 Parts Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

5

10 Receiving Supplier Purchased 
Grommet 

3512-51-001

Dimension -(26) Hole 
Diameter .90 +/- 0.10 

mm

Keyence Measuring 
Device / Measuring 

Guide

10 Parts Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request RMA & 8D 

From Supplier

6

10 Receiving Supplier Purchased 
Grommet 

3512-51-002

Dimension- (26) Hole 
Diameter .70 +/- .10 

mm

Keyence Measuring 
Device / Measuring 

Guide

10 Parts Each Lot / 
Shipment

QWI022 / Receiving 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Request RMA & 8D 

From Supplier

7

10 Receiving Supplier Purchased 
Grommet 

3512-51-001, 
3512-51-002 

Place OK TO USE on 
acceptable cartons

Use OK TO USE 
stamp

Each 
Acceptable 

Carton

Each carton per 
shipment

Pass / Fail Re-inspect cartons with no label8

20 Automated Assembly Sub Assembly 
Machine Station #1

Assembly Step 
#1 (1-30)

Shell Placement Fiber Optice Eye 
Station #1

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

9

20 Automated Assembly Sub Assembly 
Machine Station #2

Assembly Step 
#2 (1-30)

Spacer Placement Vision System 
Station #3

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

10

20 Automated Assembly Sub Assembly 
Machine Station #3

Assembly Step 
#3 (1-30)

Grommet Placement Vision System 
Station #5

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

11

20 Automated Assembly Sub Assembly 
Machine Station #6

Assembly Step 
#4 (1-30)

Eject Good Part Into 
Production Carton / 

Eject Bad Part Reject 
Bin

Vision System 
Stations #3 & #5

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

12



X

Step Process Name
No. Operation / Description

Part Number Rev. Engineering Number

ProductionPre-Launch

Rev.

Part Name / Description

Alice Lossie 269.668.3393 08/17/2007 10/10/2014

Supplier / Plant

WDP

Supplier Code

609123190

Core Team

A. Lossie, P. Garcia, E. Webb, M.Davidson, C. Sackrider

Customer Engineering Approval / Date (If Req'd)

Quality Engineering

Quality Control

Customer Quality Approval / Date (If Req'd)

Other Approval / Date (If Req'd)

Characteristics
Machine, Device,

Jig, or Tool for
Manufacturing Product Process

Special
Char.
Class.

Methods

Control Method
SampleEvaluation

Measurement
Technique

Product/Process
Specification/

Tolerance Freq.Size

Key Contact / Phone Date (Orig.) Date (Rev.)

Reaction Plan

34 W M Hybrid Shell (Blk)          

Master on Computer - Printed Copies for Reference Only

Control Plan
Western Diversified Plastics

Page 2 of 4

Job Number 60013512A01C(000)Part3512A   

3512-01 Rev C

Assembly

Process
No.

GP-12

30 First / Last Piece 
Inspection

Automated 
Assembly

Sub Assembly 
(1-30)

All Control Plan 
In-Process Inspection 

steps listed

See steps listed 2 Parts At start up QWI010 First/Last 
Article

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

13

40 100% Inspection 
Automated Assembly

Automated 
Assembly

Sub Assembly 
(1-30)

Verify No Missing 
Components & Proper 

Component 
Placement

Vision System 
Stations # 3, & 5

Each 
Assembly

Each Cycle Verification Test 
Parts Beginning Of 

Each Shift

Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

14

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Proper assembly Visual Parts From 
Production Carton

10 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

15

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Verify Correct Spacer 
Is Being Used For 
The Part Number 

Running

Visual Spacers & 
Labels To Label 
Verification Card

All Cartons 
By Machine

Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

16

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Verify No Molding 
Defects, underfill, 

flash, burn, warp, etc.

Visual Parts From 
Assembly Hoppers

25 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

17

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Verify No Purchased 
Component Defects, 

Flash, Underfill, 
Tears, etc.

Visual Parts From 
Assembly Hoppers

25 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

18

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Verify Operator Is 
Following Instructions 

& Aware Of Any 
Alerts

Verbally Verify With 
The Operator

Each 
Operator

At start up / 
Once A Shift

QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

19

50 In-Process Inspection Automated 
Assembly

Sub Assembly 
(1-30)

Carton Identification / 
Proper Label

Visual All Labels At 
Point Of Use

At start up / 
Once A Shift

QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

20

60 Manufacturing 
Packaging Verification

Automated 
Assembly

Sub Assembly 
(1-30)

Carton Identification / 
Proper Label

Visual Each Label Each  Carton MWI004 Label ID & 
Use

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

21

70 Final Audit Automated 
Assembly

Sub Assembly 
(1-30)

Proper assembly Visual / Final Audit 
Graphic

25 Parts Each  Carton QWI016 
Final Audt Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

22

70 Final Audit Automated 
Assembly

Sub Assembly 
(1-30)

Verify No Molding 
Defects, underfill, 

flash, burn, warp, etc.

Visual 25 Parts Each  Carton QWI016 
Final Audt Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

23

70 Final Audit Automated 
Assembly

Sub Assembly 
(1-30)

Verify No Purchased 
Component Defects, 

Flash, Underfill, 
Tears, etc

Visual 25 Parts Each  Carton QWI016 
Final Audt Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

24

70 Final Audit Automated 
Assembly

Sub Assembly 
(1-30)

Carton Identification / 
Proper Label

Visual Each Label Each  Carton QWI016 Final Audit 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

25

80 Store In-House Automated 
Assembly

Sub Assembly 
(1-30)

Sub Assembly Scanning System Each Carton Each  Skid MWI209 Scanning 
From Plant To 

Warehouse Location

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

26



X

Step Process Name
No. Operation / Description

Part Number Rev. Engineering Number

ProductionPre-Launch

Rev.

Part Name / Description

Alice Lossie 269.668.3393 08/17/2007 10/10/2014

Supplier / Plant

WDP

Supplier Code

609123190

Core Team

A. Lossie, P. Garcia, E. Webb, M.Davidson, C. Sackrider

Customer Engineering Approval / Date (If Req'd)

Quality Engineering

Quality Control

Customer Quality Approval / Date (If Req'd)

Other Approval / Date (If Req'd)

Characteristics
Machine, Device,

Jig, or Tool for
Manufacturing Product Process

Special
Char.
Class.

Methods

Control Method
SampleEvaluation

Measurement
Technique

Product/Process
Specification/

Tolerance Freq.Size

Key Contact / Phone Date (Orig.) Date (Rev.)

Reaction Plan

34 W M Hybrid Shell (Blk)          

Master on Computer - Printed Copies for Reference Only

Control Plan
Western Diversified Plastics

Page 3 of 4

Job Number 60013512A01C(000)Part3512A   

3512-01 Rev C

Assembly

Process
No.

GP-12

90 Automated Assembly Assembly Machine 
Station #1

Assembly Step 
#1 (1-29)

Place Cover Fiber Optice Eye 
Station #1

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Leak Tester

27

90 Automated Assembly Assembly Machine 
Station #2

Assembly Step 
#2 (1-29)

Punch Cover Vision System #3 Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

28

90 Automated Assembly Assembly Machine 
Station #3

Assembly Step 
#3 (1-29)

Verify Cover Vision System #3 Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

29

90 Automated Assembly Assembly Machine 
Station #4

Assembly Step 
#4 (1-29)

Lazer Cover Part 
Number

Visual Inspection At 
Start Up / Train 

Computer

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

30

90 Automated Assembly Assembly Machine 
Station # 5

Assembly Step 
#5 (1-29)

Place Cover On Shell Vision System 
Station #3

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

31

90 Automated Assembly Assembly Machine 
Station #6

Assembly Step 
#6 (1-29)

Eject Good Part 
Production Carton / 

Eject Bad Part Reject 
Bin

Vision System 
Station #3

Each Part Each Assembly Operator Instructions Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

32

100 First / Last Piece 
Inspection

Automated 
Assembly

Final Assembly 
(1-29) 

All Control Plan 
In-Process Inspection 

steps listed

Visual 2 Parts At start up QWI010 First / Last 
Article

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

33

100 First / Last Piece 
Inspection

Automated 
Assembly

Final Assembly 
(1-29)

Verify Correct Cover 
Pin Configuration

Set Up Fixture 
FW-0128 Using Pin 
Configuration Sheet

2 Parts At start up QWI010 First/Last 
Article

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

34

110 100% Inspection 
Automated Assembly

Automated 
Assembly

Final Assembly 
(1-29)

Verify No Missing, 
Mis-seated, Correct 
Pin Configuration

Vision System 
Station #3 

Each Part Each Assembly Verification Test 
Parts Beginning Of 

Each Shift

Reject Per QWI001 / Notify 
Supervisor / Re-Program / 

Re-Qualify Vision Syst

35

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29) 

Proper assembly Visual Parts From 
Production Carton 

25 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

36

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29) 

Verify No Defects On 
The Molded 

Components, Flash, 
Underfill, etc.

Visual Parts From 
Assembly Hoppers 

25 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

37

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29)

Verify No Defects On 
The Purchased 

Components, Flash, 
Underfill, Tears, etc

Visual Parts From 
Assembly Hopper 

25 Parts Every 4 hours QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

38

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29) 

Verify Correct Cover 
Pin Configuration

Fixture FW-0128 1 part Every Other Full 
Carton

QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

39

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29) 

Verify Operator Is 
Following Instructions 

& Aware Of Any 
Alerts

Verbally Verify With 
The Operator

Each 
Operator

At start up / 
Once A Shift

QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

40



X
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No. Operation / Description

Part Number Rev. Engineering Number

ProductionPre-Launch

Rev.

Part Name / Description

Alice Lossie 269.668.3393 08/17/2007 10/10/2014

Supplier / Plant

WDP

Supplier Code

609123190

Core Team

A. Lossie, P. Garcia, E. Webb, M.Davidson, C. Sackrider

Customer Engineering Approval / Date (If Req'd)

Quality Engineering

Quality Control

Customer Quality Approval / Date (If Req'd)

Other Approval / Date (If Req'd)

Characteristics
Machine, Device,

Jig, or Tool for
Manufacturing Product Process

Special
Char.
Class.

Methods

Control Method
SampleEvaluation

Measurement
Technique

Product/Process
Specification/

Tolerance Freq.Size

Key Contact / Phone Date (Orig.) Date (Rev.)

Reaction Plan

34 W M Hybrid Shell (Blk)          

Master on Computer - Printed Copies for Reference Only

Control Plan
Western Diversified Plastics

Page 4 of 4

Job Number 60013512A01C(000)Part3512A   

3512-01 Rev C

Assembly

Process
No.

GP-12

120 In-Process Inspection Automated 
Assembly

Final Assembly 
(1-29) 

Carton Identification / 
Proper Label 

Visual All Labels At 
Point Of Use

At start up / 
Once A Shift

QWI026 
In-Process 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

41

130 Manufacturing 
Verification

Automated 
Assembly

Final Assembly 
(1-29) 

Carton Identification / 
Proper Label 

Visual Each Label Each  Carton MWI004 Label ID & 
Use

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

42

140 Final Audit Automated 
Assembly

Final Assembly 
(1-29) 

Proper assembly Visual / Final Audit 
Graphics

25 Parts Each  Carton QWI016 Final Audit 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

43

140 Final Audit Automated 
Assembly

Final Assembly 
(1-29) 

Verify No Molding 
Defects, Flash, 

Underfill, Burn, Warp, 
etc.

Visual 25 Parts Each  Carton QWI016 Final Audit 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

44

140 Final Audit Automated 
Assembly

Final Assembly 
(1-29) 

Verify No Purchased 
Component Defects, 

Flash, Underfill, 
Plugged Holes, etc

Visual 25 Parts Each  Carton QWI016 Final Audit 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

45

140 Final Audit Automated 
Assembly

Final Assembly 
(1-29) 

Carton Identification / 
Proper Label 

Visual Each Label Each  Carton QWI016 Final Audit 
Inspection

Reject Per QWI001 / Notify 
Supervisor / Re-Print Labels

46

150 Shipping Automated 
Assembly

Final Assembly 
(1-29) 

Load matches 
shipper

Shipping Document Visual 100% Each Shipment MWI201 Scanning 
Product For 
Shipment

Reject Per QWI001 / Notify 
Supervisor / Adjust Process

47

160 Preventative 
Maintenance

Automated 
Assembly

Final Assembly 
(1-29)

Perform PM MWI503 When Cycles Are 
Reached / 

Assembly Light 
Blinking

MWI503 Assembly 
Machine Preventitive 
Maintenance Tasks
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This assembly is processed on automated assembly equipment.  The process includes the 
use of machine vision which verifies each step of the assembly process.  The equipment 
is verified each shift to ensure it’s continues to detect any defects.  Because of the nature 
of the process we do not have a CPK or Gage study for this assembly. 
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W-No. W-3512 Run Date 10/20/14 Material
Part No. See below Print No. FU5T-14A624-CC Insp. Date 10/24/14

Part Name 34-Way Male Hybrid Revision / Date L2 (AELE-E-12035198-309) 10/07/14 Insp. By Robert StJohn
Assembly

Dim. Tol. ± Lo Lim Hi Lim 1 2 3 4 5

FU5T-14A624-CC, 60013512A01C (A-Pol)
1 (84.0) --- --- --- 84.02 84.00 83.98 84.03 84.02
2 (45.4) --- --- --- 45.51 45.56 45.53 45.54 45.55
3 (67.5) --- --- --- 67.53 67.52 67.50 67.53 67.51
4 (66.1) --- --- --- 66.21 66.19 66.17 66.22 66.20
5 (3.7) --- --- --- 3.64 3.64 3.63 3.64 3.63
6 (35.5) --- --- --- 34.81 34.83 34.82 34.80 34.81
7 Material ID Note... --- --- --- Conforms Conforms Conforms Conforms Conforms
8 R0.3 Max --- 0.00 0.30 0.30 0.30 0.30 0.30 0.30
9 R0.5 0.3 0.20 0.80 0.50 0.50 0.50 0.50 0.50
10 Parts Free of Imperfection --- --- --- Conforms Conforms Conforms Conforms Conforms

FU5T-14A624-DC, 60013512B01C (B-Pol)
1 (84.0) --- --- --- 84.00 83.99 83.99 83.97 83.98
2 (45.4) --- --- --- 45.53 45.52 45.49 45.48 45.50

Dimensional Layout Inspection Report

Sample Number
Specification

2 (45.4) 45.53 45.52 45.49 45.48 45.50
3 (67.5) --- --- --- 67.52 67.52 67.47 67.46 67.48
4 (66.1) --- --- --- 66.21 66.20 66.19 66.18 66.20
5 (3.7) --- --- --- 3.65 3.63 3.63 3.66 3.65
6 (35.5) --- --- --- 34.80 34.83 34.82 34.81 34.80
7 Material ID Note... --- --- --- Conforms Conforms Conforms Conforms Conforms
8 R0.3 Max --- 0.00 0.30 0.30 0.30 0.30 0.30 0.30
9 R0.5 0.3 0.20 0.80 0.50 0.50 0.50 0.50 0.50
10 Parts Free of Imperfection --- --- --- Conforms Conforms Conforms Conforms Conforms

FU5T-14A624-BC, 60013512C01C (C-Pol)
1 (84.0) --- --- --- 83.97 83.99 84.02 84.01 84.00
2 (45.4) --- --- --- 45.54 45.50 45.53 45.54 45.52
3 (67.5) --- --- --- 67.54 67.52 67.51 67.56 67.53
4 (66.1) --- --- --- 66.20 66.19 66.22 66.21 66.23
5 (3.7) --- --- --- 3.62 3.59 3.63 3.61 3.62
6 (35.5) --- --- --- 34.81 34.83 34.80 34.82 34.80
7 Material ID Note... --- --- --- Conforms Conforms Conforms Conforms Conforms
8 R0.3 Max --- 0.00 0.30 0.30 0.30 0.30 0.30 0.30
9 R0.5 0.3 0.20 0.80 0.50 0.50 0.50 0.50 0.50
10 Parts Free of Imperfection --- --- --- Conforms Conforms Conforms Conforms Conforms

PDP21-F02 Revision Date 04/13/2012 Printed copies are for reference only Page 1 of 2



W-No. W-3512 Run Date 10/20/14 Material
Part No. See below Print No. FU5T-14A624-CC Insp. Date 10/24/14

Part Name 34-Way Male Hybrid Revision / Date L2 (AELE-E-12035198-309) 10/07/14 Insp. By Robert StJohn
Assembly

Dim. Tol. ± Lo Lim Hi Lim 1 2 3 4 5

Dimensional Layout Inspection Report

Sample Number
Specification

HU5T-14A624-AB, 60013512D01B (D-Pol)
1 (84.0) --- --- --- 83.95 83.97 84.00 83.99 84.01
2 (45.4) --- --- --- 45.47 45.48 45.50 45.50 45.53
3 (67.5) --- --- --- 67.48 67.50 67.53 67.49 67.49
4 (66.1) --- --- --- 66.16 66.17 66.21 66.19 66.21
5 (3.7) --- --- --- 3.58 3.59 3.61 3.60 3.62
6 (35.5) --- --- --- 34.81 34.83 34.80 34.81 34.80
7 Material ID Note... --- --- --- Conforms Conforms Conforms Conforms Conforms
8 R0.3 Max --- 0.00 0.30 0.30 0.30 0.30 0.30 0.30
9 R0.5 0.3 0.20 0.80 0.50 0.50 0.50 0.50 0.50
10 Parts Free of Imperfection --- --- --- Conforms Conforms Conforms Conforms Conforms

PDP21-F02 Revision Date 04/13/2012 Printed copies are for reference only Page 2 of 2









Layout Rev Level
Note: Print revisions after current layout were part number related. Does not effect
dimensional data. 

Note: This print shows the location of the ballooned dimensions.
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                                                                                                    LETTER OF CERTIFICATION

      5899.4                       MAT-009-BLK-VIR                            4617653-001             VALOX         K4560    BK1066

      CV8N29                                                SABIC IP - MT VERNON                          09/17/14

                                                                           WSK-M4D725-A2

     It is hereby certified that the product indicated above
     conforms to the specification listed herein for the                   FORD
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.

     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     MELT VOLUME RATE           ISO 1133                27.3-53.7 CC/10 MIN                                            45.1  CC/10 MIN
     GLASS PERCENT                                      26.6-32.2 %                            30.1 %
     ASH CONTENT - ISO          ISO 3451/2              26.6-32.2 %                            30.1 %

                                                                                     DATE OF LAST AUDIT: 02/14

        PRODUCT AUDIT DATA(COMPLIANT WITH ASTM/ISO CONDITIONING REQUIREMENTS):

     CHARPY IMPACT @ 23 C       ISO 179                 1.9 K-J/METER 2 MINIMUM                                        17.1  K-J/METER 2
     DENSITY                    ISO 1183                1.47-1.51 G/CC                                                 1.49  G/CC
                         WATER BATH 23 +/- 2 C
     HEAT DEFLECTION 1.82MPA    ISO 75                  193 DEG C MINIMUM                       406 DEG F               208  DEG C
     TENSILE STRENGTH @BREAK    ISO 527                 84.0 MPA MINIMUM                     19,203 PSI               132.4  MPA
     TENSILE MODULUS            ISO R527                8,446 MPA MINIMUM                 1,250,970 PSI               8,625  MPA

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268



                                                                                                    CERTIFICATE OF COMPLIANCE

      5899.4                       MAT-009-BLK-VIR                            4617653-001             VALOX         K4560    BK1066

      CV8N29                                                SABIC IP - MT VERNON                          09/17/14

     It is hereby certified that the product indicated above
     conforms to our standard internal specifications for the
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.

     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     MELT VOLUME RATE           ISO 1133                27.3-53.7 CC/10 MIN                                            45.1  CC/10 MIN
     GLASS PERCENT                                      28.0-32.0 %                            30.1 %

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268



                                                                                                    LETTER OF CERTIFICATION

      4893.15                      MAT-003-NAT-VIR                            4618117-001             VALOX         508      1001

      CV8M29                                                SABIC IP - MT VERNON                          09/02/14

                                                                           GMP.PBT.009

     It is hereby certified that the product indicated above
     conforms to the specification listed herein for the                   GENERAL MOTORS
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.

     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     GLASS PERCENT                                      28.0-32.0 %                            29.7 %
     MELT FLOW INDEX            ASTM D1238              8.0-13.0 G/10 MIN                                              10.7  G/10 MIN

                                                                                     DATE OF LAST AUDIT: 02/14

        PRODUCT AUDIT DATA(COMPLIANT WITH ASTM/ISO CONDITIONING REQUIREMENTS):

     CHARPY IMPACT @ 23 C       ISO 179                 10.1 K-J/METER 2 MINIMUM                                       11.5  K-J/METER 2
     DENSITY                    ISO 1183                1.44-1.54 G/CC                                                 1.48  G/CC
                         WATER BATH 23 +/- 2 C
     HEAT DEFLECTION 1.82MPA    ISO 75                  143-192 DEG C                           304 DEG F               151  DEG C
     TENSILE STRENGTH @BREAK    ISO 527                 93.0-145.0 MPA                       17,187 PSI               118.5  MPA
     TENSILE MODULUS            ISO R527                8,154-10,885 MPA                  1,304,345 PSI               8,993  MPA

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268



                                                                                                    LETTER OF CERTIFICATION

      4893.15                      MAT-003-NAT-VIR                            4618117-001             VALOX         508      1001

      CV8M29                                                SABIC IP - MT VERNON                          09/02/14

                                                                           MS-DB400

     It is hereby certified that the product indicated above
     conforms to the specification listed herein for the                   DIAMLER/CHRYSLER
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.                                    CPN2892-BK1066 & CPN2896-Non-matched color
                                                                           ASTM D5927-03 TPES 051 G30
     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     GLASS PERCENT                                      28.0-32.0 %                            29.7 %

                                                                                     DATE OF LAST AUDIT: 02/14

        PRODUCT AUDIT DATA(COMPLIANT WITH ASTM/ISO CONDITIONING REQUIREMENTS):

     CHARPY IMPACT @ 23 C       ISO 179                 6.0 K-J/METER 2 MINIMUM                                        11.5  K-J/METER 2
     DENSITY                    ISO 1183                1.46-1.54 G/CC                                                 1.48  G/CC
                         WATER BATH 23 +/- 2 C
     HEAT DEFLECTION 1.82MPA    ISO 75                  140 DEG C MINIMUM                       304 DEG F               151  DEG C
     TENSILE STRENGTH @BREAK    ISO 527                 95.0 MPA MINIMUM                     17,187 PSI               118.5  MPA
     TENSILE MODULUS            ISO R527                8,000 MPA MINIMUM                 1,304,345 PSI               8,993  MPA

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268



                                                                                                    LETTER OF CERTIFICATION

      4893.15                      MAT-003-NAT-VIR                            4618117-001             VALOX         508      1001

      CV8M29                                                SABIC IP - MT VERNON                          09/02/14

                                                                           WSK-M4D790-A

     It is hereby certified that the product indicated above
     conforms to the specification listed herein for the                   FORD
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.

     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     GLASS PERCENT                                      28.0-32.0 %                            29.7 %
     MELT FLOW INDEX            ASTM D1238              7.5-14.0 G/10 MIN                                              10.7  G/10 MIN

                                                                                     DATE OF LAST AUDIT: 02/14

        PRODUCT AUDIT DATA(COMPLIANT WITH ASTM/ISO CONDITIONING REQUIREMENTS):

     IZOD IMPACT @ -40C         ISO 180                 3.40 K-J/METER 2 MINIMUM               0.99 FT-LB/IN           6.60  K-J/METER 2
     IZOD IMPACT @ 23C          ISO 180                 4.40 K-J/METER 2 MINIMUM               1.17 FT-LB/IN           7.80  K-J/METER 2
     DENSITY                    ISO 1183                1.47-1.53 G/CC                                                 1.48  G/CC
                         WATER BATH 23 +/- 2 C
     FLEXURAL MODULUS - ISO     ISO 178                 841,000 PSI MINIMUM               1,129,405 PSI               7.789  GPA
     HEAT DEFLECTION 1.82MPA    ISO 75                  145 DEG C MINIMUM                       304 DEG F               151  DEG C
     TENSILE STRENGTH @BREAK    ISO 527                 95.0 MPA MINIMUM                     17,187 PSI               118.5  MPA

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268



                                                                                                    CERTIFICATE OF COMPLIANCE

      4893.15                      MAT-003-NAT-VIR                            4618117-001             VALOX         508      1001

      CV8M29                                                SABIC IP - MT VERNON                          09/02/14

     It is hereby certified that the product indicated above
     conforms to our standard internal specifications for the
     designated material. This certification is subject to our
     standard conditions of sale applying to products
     sold by SABIC Innovative Plastics.

     This document shall not be reproduced except in full
     without written approval.

     TEST                       REFERENCE        REV    REQUIREMENT                            (ENGLISH)                (METRIC)

        LOT DATA(CONDITIONING TIME MAY BE SHORTER THAN ASTM/ISO REQUIREMENTS):

     MELT VOLUME RATE           ISO 1133                6.0-9.7 CC/10 MIN                                               8.0  CC/10 MIN
     GLASS PERCENT                                      28.0-32.0 %                            29.7 %

                                                                                     DATE OF LAST AUDIT: 07/14

        PRODUCT AUDIT DATA(COMPLIANT WITH ASTM/ISO CONDITIONING REQUIREMENTS):

     NOTCHED IZOD (RT)          ASTM D256               1.3 FT-LB/IN MINIMUM                    8.0 FT-LB/IN            428  J/M
     SPECIFIC GRAVITY           ASTM D792               INFORMATION ONLY                       1.49

                        ADDITIONAL SPECIFICATION COMMENTS:

                         WOODIE PUNTNEY                                    JESSICA ZIRKELBACH

                                                                                                 CUST FAX NUMBER: 2694887374
               SABIC INNOVATIVE PLASTICS                                        BONNIE NICHOLS
                                                                                WESTERN DIVERSIFIED PLAST
                                                                                53150 NORTH MAIN STREET
               1-800-PLASTIC                                                    MATTAWAN     MI 49071

  REGISTERED TO ISO9001:2008      CERT # FM93268
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 

SABIC INNOVATIVE PLASTICS MT VERNON, LLC1 
MC & AT 

1 Lexan Lane, Building 1 
Mount Vernon, IN  47620 

Kim Bailey          Phone: (812) 831-5213 
 

MECHANICAL 
 

Valid To:  July 31, 2015 Certificate Number:  0956.01 
 
In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to this 
laboratory to perform the following tests on plastics: 
 
Test Method(s):  Test Name: 

 
ASTM D256; ISO 180  Pendulum Impact Resistance (Notched Izod) 

 
ISO 179-1  Charpy Impact 

 
ASTM D618  Conditioning of Plastic Specimens 

 
ASTM D638; ISO 527-1, 2  Tensile Properties 

 
ASTM D648; ISO 75-1, 2  Deflection Temperature Under Flexural Load 

 
ASTM D1525; ISO 306  Vicat Softening Temperature 

 
ASTM D790; ISO 178  Flexural Properties 

 
ASTM D792; ISO 1183-1 (Method A)  Density and Specific Gravity (Relative Density) by 

Displacement 
 

ASTM D1238; ISO 1133  Flow Rates of Thermoplastics by Extrusion Plastometer 
 

ASTM D3418; ISO 11357-1, 2, 3  Transition Temperatures of Polymers by Thermal Analysis 
 

ASTM D3763  High-Speed Puncture Properties 
 

ASTM D5630 (Procedure B)  Ash Content 
 

ASTM E168  Practice for General Techniques of Infrared Qualitative 
Analysis 
 

ASTM E831; ISO 11359-1, 2  Linear Thermal Expansion by TMA 
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1This accreditation covers testing performed at the main laboratory listed above, and the following satellite 

laboratory listed below: 

 

SABIC INNOVATIVE PLASTICS LLC 
Ultem QA Lab 

1 Lexan Lane, Building 62 
Mount Vernon, IN  47620-9367 

Jon Zwingelberg     Phone: (812) 831-4714 
 

Test Method(s):  Test Name: 
 

ASTM D256 Pendulum Impact Resistance (Notched Izod) 
 

ASTM D618  Conditioning of Plastic Specimens 
 

ASTM D638  Tensile Properties  
 

ASTM D648  Deflection Temperature Under Flexural Load 
 

ASTM D790 Flexural Properties 
 

ASTM D792 Density and Specific Gravity (Relative Density) by 
Displacement 
 

ASTM D1238  Flow Rates of Thermoplastics by Extrusion Plastometer 
 

ASTM D5630 (Procedure B)  Ash Content 
 

 

Test Method(s):  Test Name: 
 

ISO 11358  Thermogravimetry (TG) of Polymers 
 

ISO 3795  Flammability 



 
 
 
 
 
 
 
 
 
 
 
 

A2LA has accredited 

SABIC INNOVATIVE PLASTICS 
MT VERNON, LLC 

Mount Vernon, IN   
for technical competence in the field of 

 Mechanical Testing 
  

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General Requirements for  
the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the  

operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009). 
 

  Presented this 15th day of July 2013. 
 
 

 _______________________ 
  President & CEO 
  For the Accreditation Council 
  Certificate Number  0956.01 
  Valid to July 31, 2015 

    
 

For the tests to which this accreditation applies, please refer to the laboratory’s Mechanical Scope of Accreditation.
 



Certificate of Registration
QUALITY MANAGEMENT SYSTEM - ISO 9001:2008

This is to certify that: Sabic Innovative Plastics LLC
One Lexan Lane
Mount Vernon
Indiana
47620-9364
USA

Holds Certificate No: FM 93268

and operates a Quality Management System which complies with the requirements of ISO 9001:2008 for the
following scope:

The design and development of new or modified processes and thermoplastic products, the
manufacture and supply of commercialized thermoplastic resins and compounds produced at
the Mt. Vernon Sabic site sold under the following trade names: Lexan, Cycoloy, Valox, Xenoy,
Ultem, Xylex and Extem. Each of these products/resins are produced in various colors and
various properties and are supplied against internal and/or customer agreed specifications.

For and on behalf of BSI:
Gary Fenton, Global Assurance Director

Originally registered: 01/19/2005 Latest Issue: 11/13/2013 Expiry Date: 12/12/2016

Page: 1 of 1

This certificate remains the property of BSI and shall be returned immediately upon request.
An electronic certificate can be authenticated online. Printed copies can be validated at www.bsigroup.com/ClientDirectory
To be read in conjunction with the scope above or the attached appendix.
Information and Contact: BSI, Kitemark Court, Davy Avenue, Knowlhill, Milton Keynes MK5 8PP. Tel: + 44 845 080 9000
BSI Assurance UK Limited, registered in England under number 7805321 at 389 Chiswick High Road, London W4 4AL, UK.
A Member of the BSI Group of Companies.

https://pgplus.bsigroup.com/CertificateValidation/CertificateValidator.aspx?CertificateNumber=FM+93268&ReIssueDate=13%2f11%2f2013&Template=inc












Page1 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

PV 3 4 12/14/2012 4/20/2013

Max 7.49
Max 9.33

Min 4.45
Min 4.98

Ave 5.95
Ave  6.11

DV / PV 3

2 4/24/2013

Max 8.08
Max 10.35

Min  5.62
Min  5.81

Ave 6.59
Ave  7.42 2

12/14/2012
4/24/2013

   

Max 7.29
Max 11.71

Min 3.33
Min 5.23

Ave 4.59
Ave 6.97 2 4/20/2013

Max 5.80
Max 7.75

Min 4.05
Min 4.98

Ave 4.78
Ave 6.68 2 4/20/2013

Max 7.56
Max  7.98 

 
 Min 4.04
Min  4.55

 
Ave 5.76
Ave  5.80 

Proto 3 3   7/11/14
 Per 14-061
1.5 Male Min  (Progress loaded)
1.5 Male Max (Progress loaded)

Rev 9/26/14

D-2. Insertion Force
Maximum Insertion Force for a 

terminal is 30 N

Group D -Mechanical Test Flow Chart 5.9.5

Pass Periodic Testing - N/A

Since Grommet specific Deviate to 2pc ea.

1.5F Min Wire 12-171
2.8F Min Wire 12-171

D-1. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breaking

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

1.5F Min Wire (Progressively loaded)12-171
2.8F Min Wire (Progressively loaded)12-171

1.5M Min Wire12-171
2.8M Min Wire12-171

1.5M Min Wire (Progressively loaded)12-171
2.8M Min Wire (Progressively loaded)12-171

Design Verification Plan and Report

Remarks

SAE/USCAR-2 
Visual Inspection 5.1.8

SAE/USCAR-2
Terminal to Connector 

Insertion / Extraction 5.4.1

Mechanical Test 
SAE/USCAR-2 R 5/04
Terminal to Connector 
Insertion/Extraction 5.4.1

SAE/USCAR-2 
Visual Inspection 5.1.8

7184 Rev 1, 01/23/07 FAP03-149



Page2 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

 

DV / PV 3 4 12/14/2012
4/24/13 / 
7/11/14

Group G -Mechanical Test Connector to Connector Mating / Un-mating

Post Insertion/removal from grommet inspection 
indicated grommets were not damaged during 
servicing.

Pass

Neither the conductor nor the 
terminal may buckle during 

testing

 

D-4. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breaking

Pass 

The forward stop must withstand 
a push-through force of 50 N or 

the column strength of the 
largest applicable conductor 
size, whichever is smallest

SAE/USCAR-2
Visual Inspection 5.1.8

SAE/USCAR-2
Connector  to Connector 

Mating / Un-mating 5.4.2 & 5.4.3

SAE/USCAR-2
Visual Inspection 5.1.8

Mechanical Test 
SAE/USCAR-2 R 5/04
Connector to Connector Mating / Un-
mating 5.4.2 & 5.4.3
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Page3 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

Proto
15 

connector 
assembly.

15  7/11/2014

Max 73.1 Min  49.67 Ave 67.2 Proto
15 

connector 
assembly.

15  7/11/2014

Proto
15 

connector 
assembly.

15  7/11/2014

Proto
15 

connector 
assembly.

15  7/11/2014

Proto 10 (each) 10  7/10/2014

G-1. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breaking

Pass  

G-2.a) Connector-to Connector 
Mating Force

Mating (engage) force must 
meet 75N Max and/or 

SAE/USCAR-25

G-2.b) Connector-to Connector 
Mating Force Curve 
SAE/USCAR Figure 5.4.2.3

Mating Force vs. Insertion 
Distance Graph

Per 14-061

Pass  

G-4. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their

Pass   
Post mating inspeciton did not indicate male 

blade contact with female spacer.

Group E -Mechanical Test Misc. Component Engage/Disengage

E-1. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their

Pass  

E-2. Misc. Component 
Engage/Disengage

Per 14-061

SAE/USCAR-2
Visual Inspection 5.1.8

SAE/USCAR-2
Misc. Component Engage/Disengage 5.4.5

SAE/USCAR-2
Visual Inspection 5.1.8

Mechanical Test 
SAE/USCAR-2 R 5/04
Misc. Component 
Engage/Disengage 5.4.5
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Page4 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

Max  47.9 Min  39.4 Ave  43.4 Proto 10 10   

Max  42.5 Min  31.9 Ave  37.9 10 10  7/10/2014

Max 37.89 Min 21.90 Ave 27.44 10 10   

Max  40.9 Min  25.3 Ave  29.95 10 10   

Max  132.4 Min  112.2 Ave  121.0 10 10

 

 

10 (each) 10  7/11/2014

Proto 5 (each) 5  7/14/2014

Male Assy :  per 14-061
E-2.h TPA/PLR  Engage (Pre-set 
to Lock)

15 N Min (w/out terminals)

E-2.i TPA/PLR Disengage (Lock 
to preset)

60 N Max 18 N Min after initial 
removal

E-2.j TPA/PLR Disengage 
(Remove)

25 N Min

E-2.g TPA/PLR Engage (insert to 
Lock)

60 N Max (w/terminals installed)

E-2.j TPA/PLR Disengage 
(Remove)

25 N Min

E-3. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breaking

Pass 

Group J -Mechanical Test Cavity Damage

J-1. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their

Pass  
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Page5 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

Pass Proto 5 5  7/14/2014

   

Proto   

Max 120.31  Min  100.22 Ave  111.13 5 5  7/14/2014 Male Assy per 14-061

Max  Min Ave  5  N/A 2.8 Cav not affected

Proto 5 (each) 5  7/14/2014

Group Q,R,S,T,U - Sealed Connector System Environmental Test Flow Chart 5.9.7

J-3. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their

Pass 

J-2 Cavity Damage Condition Step
88N Applied to Male

J-2.b Extraction Force - 
With Primary and Secondary 
Locks - Before Moisture

 

1.5 - 1.8 = 85 N Min

2.8 - 3.0 = 90 N Min

Sealed Connector System Environmental

SAE/USCAR-2 Fluid Resistance
SAE/USCAR-2 Temp/Humidity- Submersion

SAE/USCAR-2 Temp/Humidity- PV Leak
SAE/USCAR-2 High Temperature Exposure- Submersion

SAE/USCAR-2 High Temp Exposure- PV Leak 

SAE/USCAR-2
Visual Inspection 5.1.8

SAE/USCAR-2 
Connector Cycling 5.1.7 (10x)

SAE/USCAR-2
Isolation Resistance 5.5.1

SAE/USCAR-2
Temp/Humidity - Submersion

SAE/USCAR-2
Temp/Humidity - PV Leak

SAE/USCAR-2
High Temp Exposure -

Submersion

SAE/USCAR-2
High Temp Exposure - PV Leak

SAE/USCAR-2 SAE/USCAR-2 SAE/USCAR-2 SAE/USCAR-2

SAE/USCAR-2
Isolation Resistance 5.5.1
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Page6 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

DV / PV 48   

Periodic testing-N/A

Parts meet material performance for fluid 
resistance.  See results based on W-3148

Pass

Q,R,S,T,U-1. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without brea

SAE/USCAR-2
Fluid Resistance 5.6.4

1) Gasoline
2) Diesel Fuel
3) Engine Oil
4) Ethanol
5) Power Steering Fluid
6) Automatic Transmission SAE/USCAR-2

Isolation Resistance 5.5.1

SAE/USCAR-2
Submersion 5.6.5

SAE/USCAR-2
Terminal-Connector Extraction Force 

5.4.1

SAE/USCAR-2
Visual Inspection 5.1.8

SAE/USCAR-2
Isolation Resistance 5.5.1

SAE/USCAR-2
Pressure/Vacuum Leak 5.6.6

SAE/USCAR-2
Submersion 5.6.5

SAE/USCAR-2
Pressure/Vacuum Leak 5.6.6

SAE/USCAR-2
Isolation Resistance 5.5.1

SAE/USCAR-2
Isolation Resistance 5.5.1

SAE/USCAR-2
Isolation Resistance 5.5.1

SAE/USCAR-2
Terminal-Connector Extraction 

Force 5.4.1
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Page7 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

Min  Max Avg 

PV 10 (connector  

 

PV 20  1/25/2013 4/20/2013

PV 20  

 

1/25/2013 4/20/2013

DV / PV
20 

(connector)
20 1/25/2013 5/6/2013

PV 10 10 1/25/2013 5/9/2013

PV 10 10 1/25/2013 5/9/2013

R-7. Submersion 5.6.5

There should be no trace of fluid 
ingress in any connector at the 

conclusion of this test & Isolation 
Resistance.

Q-2. Isolation Resistance 5.5.1

R-4. Temperature/Humidity 
Submersion (Test Flow)

R-8. Isolation Resistance 5.5.1

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 

Pass IR>500Mohms

*Use min wire,  10 Positions install/remove 
terminal, 

Pass

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)

Connector Conditioning only

R,S,T,U-2. Connector Cycling 
5.1.7 Test SAE/USCAR-2 Connector Conditioning only 

(10x)

Connector Conditioning only

R,S,T,U-3. Isolation Resistance 
5.5.1

Pass

*Use min wire,  10 Positions install/remove 
terminal, 
Follow by all Max and 1 min wire

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)
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Page8 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

PV 20 20 1/25/2013 5/9/2013

PV 20 20  1/25/2013 5/6/2013

PV 10 10

 

1/25/2013 5/9/2013

PV 10 10 1/25/2013 5/9/2013

PV 20 20 1/25/2013 5/9/2013

PV 20 20 1/25/2013 3/29/2013

Pass IR>500Mohms

Pass

Post exposure grommet inspection 5/21/13
Min Fem: Damage  ranged from 0 to 3.
Min Male: Damage ranged from 0 to 3
Max Fem: Damage ranged from 1 to 4
Max Male: Damage ranged from 0 to 4

Use Min wire First, 
Follow by Max and one min

S-8. Isolation Resistance 5.5.1

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)

T-4. High Temperature 
Exposure Submersion (Test 
Flow) Connector Conditioning only

S-10. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.
& When disconnecting the 
samples, use care not to allow 
any residual solution to enter the 
interior of any connector half. 
Careful examination is required 
to 

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breakage

Pressure = There must be no 
loss in the applied pressure and 
no bubbles visible exiting any 
test samples
Vacuum = see Isolation 
Resistance

Connector Conditioning only
S-7. Pressure/Vacuum Leak 
5.6.6

R-10. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.

S-4. Temperature/Humidity PV 

Pass >16psi

Pass

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breakage

Use Min wire First, 
 

'*Use min wire,  10 Positions install/remove 
terminal, Use vac bleed down test for vac
2nd Group use all Max and 1 Min,

Post exposure grommet inspection, See PV 
exposure below
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Page9 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

PV 10 10 1/25/2013 5/13/2013

PV 10 10 1/25/2013 5/13/2013

PV 20 20 1/25/2013 5/13/2013

PV 20 20 1/25/2013

3/29/2013

PV
10 

(connector)
10 1/25/2013 5/13/2013U-6. Isolation Resistance 5.5.1

Use Min wire First, 
Follow by Max and one min

Connector Conditioning only

U-4. High Temperature 
Exposure PV Leak (Test Flow)

Pass IR>500Mohms

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)

*Use min wire,  10 Positions install/remove 
terminal, 
2nd Group use all Max and 1 Min,Pass

T-6. Isolation Resistance 5.5.1

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)

T-7. Submersion 5.6.5

There should be no trace of fluid 
ingress in any connector at the 

conclusion of this test & Isolation 
Resistance.

Pass IR>500Mohms

S-10. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.
& When disconnecting the 
samples, use care not to allow 
any residual solution to enter the 
interior of any connector half. 
Careful examination is required 
to 

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breakage

Pass
Post exposure grommet inspection is currently 
in process
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Page10 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

PV
10 

(connector)
10 1/25/2013 5/13/2013

PV
10 

(connector)
10 1/25/2013 5/13/2013

PV
10 

(connector)
10 12/14/2012 4/1/2013

PV
10 

(connector)
10 12/14/2012 4/1/2013

Rev 11/30/12 DVP&R specific to 0.70mm Grommet hole dia. on 1.5mm terminal positions to support 0.35mm2 Delphi Global wire 1.20 dia Min. MMA

Rev. 12/10/12 DVP&R updated to include Max wire for Sealing MMA

U-7. Pressure/Vacuum Leak 
5.6.6 

U-9. Visual Inspection - 
SAE/USCAR-2 5.1.8 To 
document the physical 
appearance of test samples.
& When disconnecting the 
samples, use care not to allow 
any residual solution to enter the 
interior of any connector half. 
Careful examination is required 
to d

*Use min wire,  10 Positions install/remove 
terminal, Use vac bleed down test for vac. 
2nd Group use all Max and 1 Min,Pass >16psi

Pressure = There must be no 
loss in the applied pressure and 
no bubbles visible exiting any 

test samples
Vacuum = see Isolation 

Resistance

The connectors assemblies must 
not show , with the aid of 10X 
magnification, any evidence of 

deterioration, cracks, 
deformities, etc, that could affect 
their functionality or distort their 
appearance. Connector locking 

mechanism must function 
without breaking

Pressure = There must be no 
loss in the applied pressure and 
no bubbles visible exiting any 

test samples
Vacuum = see Isolation 

Resistance

Applicable wire range for 1.5 mm Molex terminal 1.20 to 2.34 mm (0.35mm2 to 16awg M1L123)
Applicable wire range for 2.8 mm FCI terminal 1.90 to 4.10 mm
Class III connector  (-40 to 125 deg C)

Post exposure grommet inspection 5/21/13
Min Fem: Damage  ranged from 0 to 4.
Min Male: Damage ranged from 2 to 4
Max Fem: Damage ranged from 1 to 4
Max Male: Damage ranged from 0 to 4

*Use min wire,  10 Positions install/remove 
terminal, Use vac bleed down test for vac.
2nd Group use all Max and 1 Min,

U-8. Isolation Resistance 5.5.1

Resistance between every 
combination of two adjacent 
terminals must exceed 100 

Mohm at 500 VDC (Includes 
terminals that may be separated 
by one or move vacant terminal 

cavities)

Pass IR>500Mohms

Pass >16psi
U-7. Pressure/Vacuum Leak 

5.6.6 (Stand Alone) with 72hr 
Exposure

Pass

7184 Rev 1, 01/23/07 FAP03-149



Page11 of 11Generic Sealed Connector

Date: 
System Assembly Program Design Engineer

CPSC 18.01.07 connectors Cross Carline Mike Salanta

Concurred
Subsystem Component: Latest Design Level
Connectors Assembly 34 way M/F sealed hybrid (DV- Prototype)  (PV-Production)

Design Sample Size Statistical Test Timing
Test Name/Source Acceptance Criteria Test Results Level Accept. Criteria*

Tested Required Tested Required Actual Sched. Actual

Rev 9/26/14

FU5T-14A464-AVb (A Pol) FU5T-14A464-AUB (B Pol), FU5T-
14A464-YB (C Pol), HU5T-14A464-CA(DPOL) /
 FU5T-14A624-CB (A Pol) FU5T-14A624-DB (B Pol), FU5T-
14A624-BB (C Pol), HU5T-14A624-AA(DPOL)

3508A-01-001B (A Pol) 3508B-01-001B (B Pol), 3508C-01-
001B, 3508-01-001A(D pol) / 3512A-01-001C (A Pol), 3512B-
01-001C (B Pol),  3512C-01-001C (C Pol), 3512-01-001A(D 
pol) 
9U5T-14N003-KA (Wire Dress M/F)

Design Verification Plan and Report

Remarks

Rev: 10/14/13  Updated DVP&R with C polarizations MMA

Rev: 5/17/13 Updated DVP&R with results per 12-171 MMA
REV: 5/23/13 Updated DVP&R with post exposure grommet damage information per 12-171 MMA

Rev: 9/26/14 Updated DVP&R with D polarization & Male TPA alignment enhancement per 14-060 MMA

Rev: 6/17/13 Updated DVP&R with new Ford PN for A, B, polarizations MMA

7184 Rev 1, 01/23/07 FAP03-149



 

 
In the issuance of this certificate, Intertek assumes no liability to any party other than to the Client, and then only in accordance with the agreed upon Certification Agreement.  This certificate’s 
validity is subject to the organization maintaining their system in accordance with Intertek’s requirements for systems certification.  Validity may be confirmed via email at 
certificate.validation@intertek.com or by scanning the code to the right with a Smartphone. 
 
The certificate remains the property of Intertek, to whom it must be returned upon request. 
 
CT-ISO/TS 16949:2009-eng-01.apr.14                                                                                                  Page 1 of 2 
 

 
 
 
 
 
 
 
 
 
 
 

 

WESTERN DIVERSIFIED PLASTICS, LLCWESTERN DIVERSIFIED PLASTICS, LLCWESTERN DIVERSIFIED PLASTICS, LLCWESTERN DIVERSIFIED PLASTICS, LLC    
    

53150 North Main Street, Mattawan, MI, 49071, USA53150 North Main Street, Mattawan, MI, 49071, USA53150 North Main Street, Mattawan, MI, 49071, USA53150 North Main Street, Mattawan, MI, 49071, USA    
    

          
 
 
 
 
  
 

Design and Manufacture of Plastic Components and Assemblies 
 

Permissible exclusions include: None 
 

   
 
 

 
 
 
 
 

Certificate of RegistrationCertificate of RegistrationCertificate of RegistrationCertificate of Registration 

This is to certify that the quality management system of 

has been assessed and registered by Intertek as conforming to the requirements of 
 

ISO/TS 16949:2009ISO/TS 16949:2009ISO/TS 16949:2009ISO/TS 16949:2009    
The quality management system is applicable to 

IATF Certificate Number:IATF Certificate Number:IATF Certificate Number:IATF Certificate Number: 
Certificate Number: 
Certificate Issue Date: 
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1.0 INTERNAL TEST LAB SCOPE 
 

Field of 
Test 

Products 
or Items 
Tested 

Specified Tests 
or Properties 

Measured 

Specification, 
Standard, or Method 

Used 

 
Equipment / Range 

Mechanical 

 
Electrical and 
Mechanical 
Components 

 
Force -  

Tension & 
Compression 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
WDP PS-001 

 
Instron 3342 
Instron 3366 
Up to 10KN 

Mechanical 

 
Electrical and 
Mechanical 
Components 

 
 

Torque 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

WDP PS-001 

 
Jetco ED-2501 

Stanley E23lb-16 
.5 to 28.2Nm 

Mechanical 

 
 

Electrical and 
Mechanical 
Components 

 
Environmental 

Exposure – 
Temperature, 

Humidity 
Salt Fog 

Dust 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
SAE/USCAR-20 

CETP 00.00L-412 
WDP PS-001 

 
Humboldt H30135E 
Thermotron SM-32 
Thermotron SE-600 
Singleton SCCH 22 

ESPEC EDC-27 
Fluke 54 T/C Monitor 

-40C to 500C 

Mechanical 

 
Electrical and 
Mechanical 
Components 

 
Environmental 

Exposure -  
Vibration – Sine, 
Random, Sine on 

Random, & Transient. 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
SAE/USCAR-20 

WDP PS-001 

 
Thermotron DSX-8000 Vib 

8000 force lb  
Endevco 7251A Accel 

±500g max 
 

Mechanical 

 
Electrical and 
Mechanical 
Components 

 
Environmental 

Exposure - 
Thermal Shock 

 

 
ES-5L1T-14A067-AA 

 ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
SAE/USCAR-20 

WDP PS-001 

 
Thermotron ATS-320 
Fluke 54 T/C Meter 

-60C to 175C 

Mechanical 

 
Electrical and 
Mechanical 
Components 

 
Sealing Integrity 

 
Ford Connector SDS 

SAE/USCAR-2 
PS-344 6.6.1 

 

 
Fluke PV 350 transducer 

29.9 in Hg to 350 psi 
Omega FMA1818  
Mass Flow Meter 
0 to 5 SLPM air 

 Stopwatch - 1/100th sec 

Temperature 

 
Electrical 

Components 

 
Thermal Imaging 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 

WDP PS-001 

 
FLIR T620 

Up to 500°C 

Sound 

 
Mechanical 
Components 

 
Sound Level 

Audible noise 

 
Ford Connector SDS 

SAE/USCAR-2 
 

 
Extech 407768 

dB A&C scale to 140dB 
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Field of 
Test 

Products 
or Items 
Tested 

Specified Tests 
or Properties 

Measured 

Specification, 
Standard, or Method 

Used 

 
Equipment / Range 

AC Electrical 
Electrical and 
Mechanical 
Components 

Dielectric  ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 

WDP PS-001 

Vitrek V63 
100V to 5KV AC 

Dimensional 

 
Electrical and 
Mechanical 
Components 

 
General Inspection 
Distance / Length 

Height/Width 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
SAE/USCAR-20 

 
Mitutoyo CD 8” CSX 

DC Electrical 

 
Electrical and 
Mechanical 
Components 

 
Insulation Resistance 
Dielectric Resistance 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 

SAE/USCAR-2 
WDP PS-001 

 
Vitrek V63 

IR from 1 to 10Gohm 
Dielectric 100V to 6KV DC 

 

DC Electrical 

 
Electrical and 
Mechanical 
Components 

 
Amperage 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 
SAE/USCAR-2, 20 

WDP PS-001 

 
Fluke 289 

Extech 380941 
Fluke 287 

.01 micro  to 200A DC 

DC Electrical 

 
Electrical and 
Mechanical 
Components 

 
Voltage 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 
SAE/USCAR-2, 20 

WDP PS-001 

 
Fluke 289 
Fluke 287 

HP 44701A 
Rigol DS1104Z 

1 micro to 1000 Volts DC 

DC Electrical 

 
Electrical and 
Mechanical 
Components 

 
Resistance 

 
ES-5L1T-14A067-AA 
ES-GU5T-14A067-AA 
Ford Connector SDS 
SAE/USCAR-2, 20 

WDP PS-001 

 
Keithley 580 

10micro to 200Kohm 

Mechanical /  
DC Electrical 

 
Electrical and 
Mechanical 
Components 

 
Combined 

Environment 
Durability/Life Test 

 
Various as Listed Above 

 
Various as Listed Above 

 
 
1.1  WDP test lab performs testing relative to the internal scope using the Test Request, DVP&R, 

and the Test Specification.   
 
1.2  Capabilities may include tests related to the test technologies listed which utilize equipment 

and properties listed. 
 
1.3  Any required conditions, or deviations, are communicated to the customer as identified in the 

Test data sheet and/or DVP&R.  
 




