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PART SUBMISSION WARRANT

PatName TRMNL - EYLT TYP LEFT HAND

cust. Part Number HU5T-14463-GA

1F1T-14463-BA

Shown on Drawing No.

Org. Part Number

881128-Y48

J

Engineering Drawing Change Level

paed 2022/04/27

NA

Additional Engineering Changes

Safety and/or Government Regulation

[Jves

ORGANIZATION MANUFACTURING INFORMATION

No  Purchase Order No.

Checking Aid No. G-2264,65,G-70,G-51 Checking Aid Engineering Change Level

Dated NA
N/A weight (kg) 0.005175
REL,A,B Dated 4/98,8/04,10/20

CUSTOMER SUBMITTAL INFORMATION

Lear Corporation Duns # 361518970 NURSAN
Organization Name & Supplier/Vendor Code Customer Name/Division
1110 Woodmere Avenue Gulcin Akbas
Street Address Buyer/Buyer Code
Traverse City, Michigan 49686 USA Ford
City Region Postal Code Country Application
MATERIALS REPORTING
Has customer-required Substances of Concern information been reported? Yes I:l No l:l n/a

IMDS ID# 935394471/1  Date Created: 10/3/2022

Submitted by IMDS or other customer format:

IMDS Accepted Date: Not yet browsed

Are polymeric parts identified with appropriate ISO marking codes”: n/a

I:l Yes I:l No

REASON FOR SUBMISSION (Check at least one)
Initial Submission

Change to Optional Construction or Material

Engineering Change(s) Supplier or Material Source Change

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

|:| Correction of Discrepancy Parts Produced at Additional Location
|:| Tooling Inactive > than 1 year Other - please specify below

pooon

REQUESTED SUBMISSION LEVEL (Check one)

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.
Level 2 - Warrant with product samples and limited supporting data submitted to customer.
Level 3 - Warrant with product samples and complete supporting data submitted to customer.

Level 4 - Warrant and other requirements as defined by customer.

OOxdd

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

SUBMISSION RESULTS

The results for IZlmateriaI and functional tests

Yes

Izldimensional measurements

slatistical process package

I:Iappearance criteria
These results meet all design record requirements: |:| NO (If "NO" - Explanation Required)

P12701

Mold / Cavity / Production Process

DECLARATION

| affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all Production Part Approval Process Manual 4th Edition
Requirements. | further affirm that these samples were produced at the production rate of 74,592 / 8 hours. 1 also certify that documented evidence of such compliance is
on file and available for review. | have noted any deviations from this declaration below.

EXPLANATION/COMMENTS:

Is each Customer Tool properly tagged and numbered?

I:I Yes
Diana L. Kantz

|:| No IZI n/a

Digitally signed by Diana L. Kantz

Organization Authorized Signature Date: 2022.10.10 14:42:06 -04'00'

pate 10/10/2022

Print Name Diana L. Kantz

Phone No.  (231)995-7223 FAX No.
Tite _Senior Quality Engineer E-mail - dkantz@lear.com
FOR CUSTOMER USE ONLY (IF APPLICABLE)
Part Warrant Disposition: |:| Approved I:l Rejected I:l Other
Customer Signature Date

Print Name Customer tracking number (optional)

March

e CFG-1001
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CERTIFICATE OF TEST

Customer: LEAR CORPORATION

1110 WOODMERE AVE

PLANT 134

TRAVERSE CITY, Ml 49686
Customer Part No: 10-0320-TE-02.125-140

Description: C19435 .032 H040

Specification:

RMS 2000 Rev FK

Customer PO No: 13417476
PMX Order No:
PMX Bill of Lading: 00305152
Pallet | Tag No.:

130918-9

833856 | NAD3EA-AH

Chemical Composition (Wt %)

Test Date 04/25/22

Method (See below**)

Element Cu Fe P Zn Pb

Spec Min. 97.0000 21000 0.0150 0.0700 0.0000 0.0000

Spec Max. 97.8350 2.6000 0.1500 0.2000 0.0100 0.0015

Actual 97.4354 24296 0.0292 0.1490 0.0029 0.0007

Dimensions Units/Scale  Spec. Min. Spec. Max. Actual

Thickness in .031 .033 .0323

Width in 2.12 2.13 PASS

Mechanical Properties Test Date 08/21/22

Method Units/Scale  Spec. Min. Spec. Max. Actual

Tensile Strength ASTM-E8-16a ksi 60.0 70.0 63.0

Yield Strength ksi

Elongation %

Hardness 1

Hardness 2

Grain Size mm

Other Tests Test Date 09/07/22

Method Units/Scale  Spec. Min. Spec. Max. Actual

C Coating Type 1 Matte-Sn
C Ctg. Top Thk. 1 ASTM-B568-98(2014) Microinc 150 300 159.44
C Ctg. Bot. Thk. 1 ASTM-B568-98(2014) Microinc 150 300 159.44
C Coating Type 2 Cu-Underplate
C Ctg. Top Thk. 2 Microinc 50 50
C Ctg. Bot. Thk. 2 Microinc 50 50

We certify that these test results were obtained from samples of the material lots identified above. The test procedures and material production conform to
chemical and mechanical requirements of applicable customer and ASTM specifications. This document may not be reproduced, except in full, without the
written approval of PMX Industries, Inc. **Chemistry is analyzed according to methods ASTM-E1621 and/or ASTM-E-1251. Country of Melt and MFG:USA

boston—

09/08/22

Mary Ifaske Laboratory Supervisor Date
INDUSTRIES, INC. 5300 WiLLowW CREEK DRIVE SW, CEDAR RAPIDS, IA 52404-4303
TEL: 319/368-7700 FAX: 319/368-7701 E-MAIL: Mary.Pasker@ipmx.com
ISO 9001:2015 REGISTERED
Revision: 0 Page 1 of 1





		in/mm-thick:  in 

		in/mm-width1:  in 

		width1-min:   2.12

		is-spec: 

		gauge-min:   .031

		gauge-max:   .033

		grain-min: 

		grain-max: 

		hardness2-max[1]: 

		hardness2-min[1]: 

		hardness-min[1]: 

		hardness-max[1]: 

		elong-max: 

		elong-min: 

		yield-min: 

		yield-max: 

		tensile-max:  70.0

		tensile-min:  60.0



		width1-max:   2.13

		width1-actual: PASS

		instron: 

		thick: .0323

		hard-scale-1: 

		hard-scale-2: 

		grain: 

		hardness-2: 

		hardness1: 

		elong: 

		yield: 

		tensile:  63.0



		custaddr: 

		name: LEAR CORPORATION

		address: 1110 WOODMERE AVE

		citystate: TRAVERSE CITY, MI  49686

		address2: PLANT 134



		coitem: 

		spec-num: 10-0320-TE-02.125-140

		cust-po: 13417476



		item: 

		description: C19435 .032 H040



		coil-id: 833856 | N4D3EA-AH

		cert-date: RMS 2000 Rev FK

		pmxorder: 130918-9

		BOL: 00305152

		1-min: 97.0000

		1-max: 97.8350

		1-act: 97.4354

		ele-1: Cu

		date-chem: 04/25/22

		method-chem:  (See below**)

		2-act:  2.4296

		2-max:  2.6000

		2-min:  2.1000

		ele-2: Fe

		ele-3: P

		3-min:  0.0150

		3-max:  0.1500

		3-act:  0.0292

		ele-4: Zn

		4-min:  0.0700

		4-max:  0.2000

		4-act:  0.1490

		ele-5: Pb

		5-min:  0.0000

		5-max:  0.0100

		5-act:  0.0029

		ele-6: Te

		6-min:  0.0000

		6-max:  0.0015

		6-act:  0.0007

		ele-7: 

		7-min: 

		7-max: 

		7-act: 

		ele-8: 

		8-min: 

		8-max: 

		8-act: 

		ele-9: 

		9-min: 

		9-max: 

		9-act: 

		ele-10: 

		10-min: 

		10-max: 

		10-act: 

		ele-11: 

		11-min: 

		11-max: 

		11-act: 

		ele-12: 

		12-min: 

		12-max: 

		12-act: 

		ele-13: 

		13-min: 

		13-max: 

		13-act: 

		sig-date: 09/08/22

		method-tensile: ASTM-E8-16a

		method-yield: 

		method-elongation: 

		method-hard1: 

		method-hard2: 

		method-grain: 

		date-instron: 08/21/22

		sptest1: C Coating Type 1

		sptest2: C Ctg. Top Thk. 1

		sptest3: C Ctg. Bot. Thk. 1

		sptest4: C Coating Type 2

		sptest5: C Ctg. Top Thk. 2

		sptest6: C Ctg. Bot. Thk. 2

		sptest7: 

		test1-scale: 

		test2-scale: Microinc

		test3-scale: Microinc

		test4-scale: 

		test5-scale: Microinc

		test6-scale: Microinc

		test7-scale: 

		test1-method: Matte-Sn

		test2-method: ASTM-B568-98(2014)

		test3-method: ASTM-B568-98(2014)

		test4-method: Cu-Underplate

		test5-method: 

		test6-method: 

		test7-method: 

		test1-min: 

		test2-min: 150

		test3-min: 150

		test4-min: 

		test5-min: 50

		test6-min: 50

		test7-min: 

		test1-max: 

		test2-max: 300

		test3-max: 300

		test4-max: 

		test5-max: 

		test6-max: 

		test7-max: 

		test1-actual: 

		test2-actual: 159.44

		test3-actual: 159.44

		test4-actual: 

		test5-actual: 50

		test6-actual: 50

		test7-actual: 

		sptest8: 

		test8-scale: 

		test8-method: 

		test8-min: 

		test8-max: 

		test8-actual: 

		sptest9: 

		test9-scale: 

		test9-method: 

		test9-min: 

		test9-max: 

		test9-actual: 

		date-instron-2: 09/07/22

		14-min: 

		15-min: 

		16-min: 

		ele-14: 

		ele-15: 

		ele-16: 

		14-max: 

		15-max: 

		16-max: 

		14-act: 

		15-act: 

		16-act: 

		scale-tensile: ksi

		scale-yield: ksi

		rev-nbr: 0

		tensile-ref: 

		yield-ref: 

		elong-ref: 

		hard1-ref: 

		hard2-ref: 

		grain-ref: 

		sptest10: 

		test10-method: 

		test10-scale: 

		test10-min: 

		test10-max: 

		test10-actual: 

		sptest11: 

		test11-method: 

		test11-scale: 

		test11-min: 

		test11-max: 

		test11-actual: 

		sptest12: 

		test12-method: 

		test12-scale: 

		test12-min: 

		test12-max: 

		test12-actual: 

		sptest13: 

		test13-method: 

		test13-scale: 

		test13-min: 

		test13-max: 

		test13-actual: 

		sptest14: 

		test14-method: 

		test14-scale: 

		test14-min: 

		test14-max: 

		test14-actual: 

		sptest15: 

		test15-method: 

		test15-scale: 

		test15-min: 

		test15-max: 

		test15-actual: 
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TERMINAL INFORMATION LTRS REVISIONS
Ford Supplier . . Greased Base Plating Plating Copper Total Material Material Max Ambient Conductor Insulation Vibration
Part No Part No Descripfion TRC(s) Y/N Material Material Thickness | Weight | Weight Thickness Hardness Temperature Min/Max C(CSA Min/Max 0D Class ORIGINATOR CHECKER ENGR APP MATL APP
2F1T-144L63-CA | 880928-BL8 TRMNL-EYLT TYP LEFT HAND N C194000 CU PRETIN L.75 | 0.813%0.025 1457 2.82/6.27 L.8/7.4 A1 RELEASE 1F1T-14463-BA AND
2F1T-14463-AA 881028-BL8 TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L.7L 0.813+0.025 145°C 2.25/L.98 3.10/4L .45 NQéJT(1??§§6$§7F§§oPFSSECEB%%/woxze
1F1T-14L63-BA 881128-BL8 TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L.72 0.8130.025 145°C 2.08/L .64 L.2/5.8 — ~
3L8T-14463-CA | 8B81328-B4LS TRMNL-EYLT TYP LEFT HAND N C194000 CU PRETIN L.52 | 0.8130.025 145°C 1.4L2/3.665 3.4L/4 .3 M.PORTER [ D.KULKARNI [ MING LI XXX
1F1T-14463-CA 881428-BL8 TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L.52 0.8130.025 145°C 0.89/1.97 2.15/3.0 REMOVED REVISIONS B THRU H
2F1T-14LL63-BA 881828-BL8 TRMNL-EYLT TYP LEFT HAND N C194000 CU PRETIN A A 0.813+0.025 145°C 0.39/0.85 1.6/2.1 J1 3.3 WAS 3.4
8L8T-14L4L63-BA | 881828-Y48 TRMNL-EYLT TYP LEFT HAND N C194000 CU | PRETIN L L7 | 0.813:0.025 145 0.39/0.85 1.6/2.1 > AELE-E-11793537-307 2022/04727
HUST-14L463-JA 880928-YL48 TRMNL-EYLT TYP LEFT HAND N C194000 CU PRETIN L .75 0.813+0.025 145°C 2.82/6.27 L.8/7F.L S.RAHMAN |G.BIDDINGER M.BECKLEY XXX
HUST-14463-HA 881028-YL8 TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L. 7k 0.8130.025 145°C 2.25/L4.98 3.10/4 .45
HUST-14463-GA 881128-YL48 TRMNL-EYLT TYP LEFT HAND N C194000 CU PRETIN L.72 0.813+0.025 145°C 2.08/L.64 4L.2/5.8 é5<”PeTP '%,q Iew
HUST-14463-KA 881328-YL8 TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L.52 0.8130.025 145°C 1.4L2/3.65 3.3/L4.3 cate: ;
HUST-14463-FA 881L28-YLS TRMNL-EYLT TYP LEFT HAND N (194000 CU PRETIN L.52 0.813+0.025 145°C 0.89/1.97 2.15/3.0
TERMINAL CRIMP & GRIP REFERENCE TABLE <::>
Conductor Crimp | Insulation Crimp Applicable
Lear WIRE TYPE / WIRE Mefric Strip Info Info Wire Seals NOTES/
FORD PART NO. Bart Number SPEFIFIEATION <176 (nm2) Length | C.C.W. | C.C.H. | C.W. | C.H. £ ORD VAL IDATION \V | E:M/ A
(Design Intent) (mm) (MM) (MM) (MM) (MM) PART NUMBER SOURCE
(¢0.10) | (+0.05) | (#0.10) | (#0.10) SEE ES_E7EB-14474-EA FOR
2F1T-144L63-CA 880928-BL8 12418 5.05 3.15 8.00 3.90 NA 10. 11, 13. 14. AND 18 GAGE
2F1T-144L63-AA 881028-BL8 10 L.80 3.40 5.40 L .95 NA
2F1T-14463-AA 881028-BL8 12 L .85 3.25 5.40 L. L0 N A &__ __{f 0~4i)<:)
1F1T-14463-BA 881128-BL8 146+ 14 L.60 3.15 6.20 L.LO NA —
1F1T-14L63-BA 881128-BL8 12420 L.60 2.95 6.20 L.LO NA M) f ; 15 L6
1TF1T-14L63-BA 881128-BL8 14+16 L.60 3.065 6.20 L, 25 NA ﬂ 15.10
T-14L63-CA 1 -BL ESB-M1L120-A 16+1 L1 ) . . N A
3L8 63-C 881328-BL8 ks 6+18 0 2.50 6.00 3.50 (1.75 ) 2WWC> <> CN$MJ3H@|
1F1T-14L63-CA 881428-BL8 14 L.10 2.75 L.30 3.80 NA <:>
ESB-M1L123-A 3,15 — = (0.4L0 X 45°) 4LX
2F1T-14LL63-BA 881828-BL8 OR 18 3.75 2.30 3.40 2.80 NA — 7.50 ’
3L8T-14L63-CA 881328-BL8 ES_AUST-1A34L8-A | 20+20 3.85 2.50 6.00 2.95 N A @ - 18 75 —= /’_\\
8L8T-144L63-BA 881828-YLS 18 3.75 2.30 3.40 2.80 N A + 5"@ ,/ *\
HUST-14463-JA | 880928-YL8 12416 | 1.5+4.0, 6.0 5.05 3.05 8.00 L .25 NA (::) (::) — - 1" .
HUST-14463-HA 881028-YLS 12 L.0 L .85 3.25 5.40 L.LO N A + G° /' \
HUST-14463-GA 881128-YLS 1+ 14 2.5+41.5 L.60 3.15 6.20 L.LO N A — 0° ; \
HUST-14463-KA 881328-YLS <) 16+18 | 2.5, 1.5+1.0 L.10 2.60 6.00 3.50 NA ‘ ‘ F\ .
HUST-144L63-FA | 881L28-YL8 14 1.5 L. 10 2.75 L. 30 3.80 NA '\JLKI S — 7 0:)
——— D[ 1 ‘\ /
SHEET METAL DESIGN FOR _ _ _ _ _ _ _ _ _ _ _ @17-% o0 3[e)@® ‘\ //
! 8L8T-14LL63-BA (M6 OR 1/L" STUD) | | 17 . L1 I : 0 23@ . J/
0. 90 @ ANTI-ROTATION TAB QPTION 15.05 0.05 \\\ i
@710 7550 aﬁ—}oo r8v00 | SAME AS PRIMARY VIEW EXCEPT AS SHOWN 14,92 0 7 —
' | $10.25]06[8]@s) '
J 21,50 H ®
13.00 - ¢ L 10318 VIEW A
L S ' 13.4 =@ 10750 @ 574 | @ SCALE: L:1
ANTI-ROTATION TAB 8 65 —
@ @ ® | ¢ 210 5@l IIEI®
J £0.05 A —= K +0.05 ( —= (e 7.0 0 Y 0]
— 1 A / /I
€8 (D) | I RNV~ I APPROVED
‘ ¢ @R 1.2 MAX 8.24 ) 7.50@ By MICHAEL PORTER at 11:12 am, Jun 07, 2022
Y P !
@G—— - ! ! H ' ] I E ;.__JI
R e 2x () @ R "F' 2 O ~
SEC. A-A SEC. B-B ! & B

SCALE - L - SCALE : L 5}'07 Q

S s 1 LEAR
| ! d

ONLY N ®

(29 FLAT BLANK = 15.50 (9 GA. ONLY)  FLAT BLANK = 17.02 (9 GA.

i i CORPORATI ON
A LEAR CORPORATION AUTOMOTIVE SYSTEMS
j ’*C—’ NOTES: UNLESS OTHERIWSE SPECIFIED +1-2L8-LLF-1500
—( 1. Eé@T,Mg?E,CBT\?EEMJ?JQS ELECTRICAL CONNECTION SYSTEM DESIGN SPECIFICATION (SDS) 157 TELEGRAPH ROAD
(8) (D) 2. PART MUST CONFORM TO ES-F80B-14AL6L-AA (TESTS 5.2.2., 6.4.3. 6.4.4L, 6.6.4, SOUTHE IELD. M1 48033
6.6.1. 6.6.2., 6.3.4, 6.3.3)
i TESTS PERFORMED: 5.2.2 - BEND RESISTANCE, SEC. 6.2.2 ENG APP THURST APP DATE 20210726
222 - \ETBAR\%%{CD],LSENGAGE AND TORQUE ENGAGE/DISENGAGE GSDB CODE | SUPPLIER PART NUMBER
@ 6.6.4L - SALT FOG RESISTANCE CHARTED
SEC. A-A SEC. B-B o R I UMD TY CYCLING REFERENCE M6 SONIC WELD EYELET TERMINAL
6.3.4 - 1008 HOUR CURRENT CYCLING MUST CONFORM TO: RESTRICTED SUBSTANCE MANAGEMENT STANDARD
SCALE: 4:1 SCALE: L1 ©) 6.3.3 - MAXIMUM CURRENT RATING WSS-M99P9999-A1 TO SAFEGUARD HEALTH, SAFETY AND THE ENVIRONMENT
CRIP TYPE | b Ty N L I i e e L e ORAFTED IN ACCORDANCE WITH FORD MOTOR 3RD ANGLE PROJ
GR | YPE | THICKNESS: 0.813+0.025 COMPANY ENGINEERING CAD AND DRAFTING -@- -DIMENS IONS ARE
I?QEESNTEES 6EU(L)(L)0HAF;8 (()SEFF)VSI STANDARDS VERSION IN MILLIMETERS
FINISH: WSB-M1P11-B PRE-TIN PLATE EXCEPT THK. IS 3.8/8.9 MICROMETERS CAD TYPE | CAD LOC. [CAD FILE DTMC
ANTIROTATION lGRIP | GRIP L. FORD MOTOR COMPANY APPROVAL REQUIRED FOR ALL SOURCING AND TOOLING OF THIS PART K-CATIAS TCe 1F1T7-14463-BA-J.CATDrawing IS MASTER
FORD P/N LEAR P/N TAB Tvee | cone |27 K J H G i E D C B A" 5. FOR ENGINEERING APPROVED SOURCE SEE ENGINEERING RELEASE
T RTYYERTS ETYET I er . S T T e 5 6. ENGINEERING APPROVAL OF SAMPLE FROM EACH SUPPLIER IS REQUIRED PRIOR TO HUST-14463-KA|[PLANT CODEfLINE CODE [OPER. NO.| BT. NO. STATION SIZE
- - - : : : - AUTHORIZATION OF PART PRODUCTION
HUST-14463-JA | 880928-Y48 YES X 9 |7.11]049|0.33] 2.9 ] 1.5 1.8 | 0.9 | 6.6 | 9.4 | 6.9 | 7.0 7. CHANGES IN DESIGN COMPOSITION OR PROCESSING FROM THE PART PREVIQUSLY ® HUST-14463-JA PLEN/TA — N/A DEP?/ANO DENS/IAGN SE‘:\?E SHTN/?
- - - APPROVED FOR PART PRODUCTION REQUIRES PRIOR ENGINEERING APPROVAL HUST - 14463-F A . NO.
HUST-14463-FA | 881428-Y48 YES ' LS 2.0 | 5.8 | 5.9 ] 5.4 8. GENERAL TOLERANCES: #0.3 ALL ONE PLACE, #0.15 ALL TWO PLACE N A coct | s RAHMAN A T
HUST-144L63-GA 881128-YL8 YES ! 11 7.11 - - - - - - 6.8 8.1 6.4 6.4 DIMENSIONS +3° ALL ANGULAR DIMENSIONS HUS5T-14463-GA . .
HUST-1LL63-HA | 881028-YL8 YES | 10 | 711 == | oo | oo | - | -cc T === 7.0 7.4 | 7.5 | 6.4 GDo,. 0.25 MAXIMUM RADIUS PERMISSIBLE ON EDGES AND FILLETS SHOWN SHARP @Hu5T_14A63_HA TITLE/PART NAME
8L8T-144L63-BA 881828-YL8 YES [ 18 7.11 -—— -—— -— -—- -—- -—— L,2 5.0 5.0 L .5
T P @SOURCE IDENTIFICATION MARK, GRIP CODE AND PRODUCTION DATE CODE MUST BE PERMANENTLY 8L8T-14463-BA TRMNL-EYLT TYP LEFT HAND
JL8T-14463-CA | B81328-B48 ND | 3 My ---y---1---1---4y---|---15816.9152]5.2 APPLIED ON THE PART WITH 1.0 LETTER SIZE FROM THE BOTTOM TO THE TOP OF THE 3LBT-14463-CA
2F1T-1LL63-CA | 880928-BL8 NO X 9 [7.11]0.s9]0.33 2.9 [ 1.5 [ 1.8 [ 0.9 6.6 | 9.4 ]6.9] 7.0 CHARACTER AND LEGIBLE WHEREVER PACKAGE SIZE PERMITS OR OTHER AGREEMENTS ARE MADE
F1T-14463-BA | 881826-BL48 NO | % 17011 - - | - | - - - 1221350l =s0l 25 11. AWING CONFORMS TO AVP-(TL01/T486)-001 REV. A 16/FEB/99 2F1T-14463-CA DRAylFNTG/TPAR’ITAZOGB oA N/ A
12. [G] DENOTES GAGE DESIGN. GAGE DESIGNS MUST HAVE SIGNED ENGINEERING Y E1T-1LL63-BA _ _
EHZZE:;? 221:52222 :g ||| 1‘1* ; 11 22 Zj EZ 22 APPROVAL PRIOR TO CONSTRUCTION AND WILL BE A CONDITION OF FINAL PART APPROVAL T Tiiesin
- - - me | e | eee | mee e [ : : . : 13. PARTS MUST MATE WITH 1F1T-14462-%%, 2F1T-14L4L62-%%, OR 3L8T-1L4L6E2 - *x - - @
2F1T-14463-AA | 881028-BL8 NO | 10 | 7.11 ] -- S N T R (N I A I - A YF1T-1LLE3-AA FORD MOTOR COMPANY
17 16 15 14 13 172 17 10 9 8 Ji 6 5 Ly 3 7 1

COPIES ARE UNCONTROLLED
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TERMINAL CRIMP TOOLING REFERENCE TABLE (For Reference Only) - - - - - -
WIRE Lear Conductor Crimp Tooling Reference Dimensions Insulation Crimp Tooling Reference Dimensions | VIEW OF ASSEMBLY WITHOUT VIEW OF ASSEMBLY WITH
SIZE FORD PART NO. Part Number (mm.) B (mm.) C (mm.) D (mm.) E (mm.) [ F (mm.) J (mm.) K (mm.) L (mm.) M (mm.) N (mm.) [ P (mm. ANTI-ROTATION TAB OPTION ANTT-ROTATION TAB OPTION
.025) | (#0.025) (ref) (#0.025) (ref) (#0.05) | (#0.025) | (+0.025) (ref) (£0.025) (ref) (£0.05)
12418 | 2F1T-14463-CA | 880928-BL8 L .85 1.30 3.09 L.97 0.53 L5k 8.00 2.15 3.69 7.91 0.79 7.19 RH TERMINAL INAL
10 2F1T-144L63-AA 881028-BL8 L.65 1.25 2.90 L.77 0.52 L.36 5.20 1.39 3.75 5.27 0.58 L.81
12 2F1T-14L63-AA 881028-BL8 L.65 1.25 2.90 L.77 0.52 L.36 5.20 1.39 3.75 5.27 0.58 L.81 LH TERMINAL LH TERMINAL
1h+14 | 1F1T-14L63-BA 881128-BL8 L. L5 1.19 2.33 L.56 0.50 L.17 6.22 1.67 3.21 6.30 0.66 5.73
12+20 | 1F1T-14463-BA 881128-B4L8 L. L5 1.19 2.33 L.56 0.50 L.17 6.22 1.67 3.21 6.30 0.66 5.73
14+16 | 1F1T-14L63-BA 881128-BL8 L. L5 1.19 2.33 L.56 0.50 L.17 6.22 1.67 3.21 6.30 0.66 5.73
16+18 | 3L8T-144L63-CA 881328-B4L8 3.95 1.06 2.08 L.00 0.48 3.67 6.00 1.61 2.50 5.81 0.63 5.29
14 1F1T-14463-CA 881428-BL8 3.95 1.06 2.08 L.00 0.48 3.67 L.22 1.13 3.07 L.34 0.51 3.98
18 2F1T-144L63-BA 881828-BL8 3.65 0.98 1.93 3.69 0.45 3.39 3.30 0.88 2. 43 3.38 0.43 3.11
20+20 | 3L8T-14L63-CA 881328-BL8 3.75 1.01 2.L5 3.8L 0.45 3.52 6.00 1.61 2.50 5.81 0.63 5.29
18 8L8T-144L63-BA 881828-YL8 3.65 0.98 1.93 3.69 0.45 3.39 3.30 0.88 2. 43 3.38 0.43 3.11
12+16 | HUST-14463-JA 880928-YL8 L .85 1.30 3.09 L.97 0.53 L .54 8.00 2.15 3.69 7.91 0.79 7.19
12 HUST-14463-HA 881028-YL8 L.65 1.25 2.90 L.77 0.52 L.36 5.20 1.39 3.75 5.27 0.58 L.81
16+14 | HUST-14463-GA 881128-YL8 L.LS 1.19 2.33 L.56 0.50 L.17 6.22 1.67 3.21 6.30 0.66 5.73
16+18 | HUST-14463-KA 881328-YLS 3.95 1.06 2.08 L.00 0.48 3.67 6.00 1.61 2.50 5.81 0.63 5.29 - - - - - -
14 HUST-14463-FA 881428-YL8 3.95 1.06 2.08 4.00 0.48 3.67 L.22 1.13 3.07 L. 34 0.51 3.98 VIEW OF ASSEMBLY WITHOUT VIEW OF ASSEMBLY WITH
| ANTI-ROTATION TAB OPTION | ANTI-ROTATION TAB OPTION
RH TERMINAL RH TERMINAL
Conductor Crimper lnsulation Crimper
—= A — LH TERMINAL LH TERMINAL
L r R "B’ TYPE (2) jD ’* L r R 'K' TYPE (2) jM ’*
[T € TYP (2) AV REQuIRED TYPE (2) LT N'TYP (2) \Y/ AEavireD Ty
| |
| "R F’ | "R P’
|
|
TS L4 63-BA Y s
CAD FILE @
1F1T-14463-BA-J.CATDrawing FORD MOTOR COMPANY
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Accredited Laboratory

ASAHI KASEI PLASTICS NORTH AMERICA, INC.
Fowlerville, Ml

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 15t day of March 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 0863.01

Valid to April 30, 2023

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





Accredited Laboratory

BASF CORPORATION
Wyandotte, M

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 18th day of August 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 0890.01

Valid to July 31, 2023

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





Accredited Laboratory

DUPONT MOBILITY & MATERIALS
Wilmington, DE

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 13th day of July 2022.

Mr. Trace Mclinturff, Vice President, Accreditation Services
For the Accreditation Council

Certificate Number 0061.01

Valid to August 31, 2024

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





CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Fox Valley Metrology, Ltd.

3114 Medalist Drive
Oshkosh, WI 54902
(and satellite locations as shown on the scope)

Fulfills the requirements of

ISO/IEC 17025:2017

and national standards

ANSI/NCSL 7.540-1-1994 (R2002) and
ANSI/NCSL 7.540.3-2006 (R2013)
In the fields of

CALIBRATION AND DIMENSIONAL MEASUREMENT

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

R

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 15 June 2023
Certificate Number: ACT-1272

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
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 April 2017).





Accredited Laboratory

AZ2LA has accredited

GRAND RAPIDS METROLOGY

Grand Rapids, M

for technical competence in the field of
Calibration

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017 General
requirements for the competence of testing and calibration laboratories. This laboratory also meets the requirements of ANSI/NCSL
Z540-1-1994 and R205 - Specific Requirements: Calibration Laboratory Accreditation Program. 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 April 2017).

Presented this 18th day of November 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 1489.01

Valid to October 31, 2023

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





Accredited Laboratory

A2LA has accredited

INSPEC, INC.

Canton, Ml

for technical competence in the field of

Calibration

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meets the
requirements of ANSI/NCSL 2540-1-1994 and R205 - Specific Requirements: Calibration Laboratory Accreditation

Program. 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 April 2017).

Presented this 19th day of July 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 3466.01

Valid to July 31, 2023

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





Accredited Laboratory

A2LA has accredited

PPG INDUSTRIAL ELECTROCOAT PERFORMANCE
TESTING LABORATORY

Springdale, PA

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 13th day of June 2022.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 1391.01

Valid to February 29, 2024

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

SOLVAY SPECIALTY POLYMERS USA, LLC
Alpharetta, GA

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 8t day of June 2022.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 0288.01

Valid to July 31, 2024
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For the tests to which this accreditation applies, please refer to the laboratory’s Mechanical Scope of Accreditation.





Accredited Laboratory

AZ2LA has accredited

TECHNICAL CALIBRATION LABS

Naples, FL

for technical competence in the field of
Calibration

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meets the requirements of
R205 - Specific Requirements: Calibration Laboratory Accreditation Program. 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 April 2017).

Presented this 12th day of November 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 2912.01

Valid to December 31, 2023

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





Accredited Laboratory

A2LA has accredited

TOLEDO TRANSDUCERS, INC.

Holland, OH

for tfechnical competence in the field of

Calibration

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017 General
requirements for the competence of testing and calibration laboratories. This laboratory also meets the requirements of ANSI/NCSL
2540-1-1994 and R205 - Specific Requirements: Calibration Laboratory Accreditation Program. This accreditation demonstrates
tfechnical competence for a defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 3¢ day of September 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 1379.01

Valid to August 31, 2023

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





CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Ticona LLC

Celanese Engineered Materials

4610 Theurer Blvd.
Winona, MN 55987

Fulfills the requirements of

ISO/IEC 17025:2017

In the field of
TESTING

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

TR

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 09 October 2023
Certificate Number: 1144.03-1

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communique dated April 2017).



http://www.anab.org/



Accredited Laboratory

WASHINGTON PENN
Washington, PA

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
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 April 2017).

Presented this 15t day of December 2021.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 0867.01

Valid to October 31, 2023

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





		A2LA Accreditation and Lab Scope Introduction 

		Asahi Kasei Plastics N.A. Inc.                        ISO/IEC 17025:2017 Certification (Scope on File)  

		BASF Corporation                                           ISO/IEC 17025:2017 Certification (Scope on File)

		Dupont  Mobility & Materials                         ISO/IEC 17025:2017 Certification (Scope on file)

		Fox Valley Metrology Ltd.                             ISO/IEC 17025:2017 Certification (Scope on File) 

		Grand Rapids Metrology                               ISO/IEC 17025:2017 Certification (Scope on File)

		Inspec Inc.                                                      ISO/IEC 17025:2017 Certification (Scope on File) 

		PPG Industrial Electrocoat Performance Testing Laboratory                                         ISO/IEC 17025:2017 Certification (Scope on File)

		Solvay Specialty Polymers USA L.L.C.          ISO/IEC 17025:2017 Certification (Scope on File) 

		Technical Calibration Labs                             ISO/IEC 17025:2017 Certification (Scope on File)

		Toledo Tranducers, Inc.                                  ISO/IEC 17025:2017 Certification (Scope on File)  

		Ticona LLC. Celanese Engineered Materials   ISO/IEC 17025:2017Certification (Scope on File)

		Washington Penn Plastic Co. INC.                ISO/IEC 17025:2017 Certification (Scope on File)








Lear Corporation Traverse City, MI.
SAMPLE SUBMISSION

For part: 881128-Y48-12701

Customer Part #

Printed: 9/29/2022

Die Number Part Number
P-127-01 881128-Y48 PPAP
CHARACTERISTIC ENGINEERING SPECIFICATIONS
Detent Hgt. 0.590 to 0.850 Metric, Target - 0.720
Comment:
Count: 100 Distribution type: Skewed Right
Average: 0.68230 Process Performance: PPK= 7.27
Sigma: 0.00423 Process Capability: CPK= 8.80
Skewness: 1.264 Extreme values: Lowest= 0.680 Highest= 0.690
Kurtosis: -0.406 Number of observations off scale: Below= 0 Above= 0
6 sigma limits: 0.65692 to 0.70768 Observations beyond specification: Below LSL= 0.0000% Above USL= 0.0000%
Predicted % out of specification: Below LSL= 0.0000% Above USL= 0.0000%
Z values: Z-LSL= 21.82 Z-USL= 39.65
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UCLX= 0.68755 UCLR= 0.01643 Sigma hat (R/d2) = 0.00350 Process Capability: CPK= 8.80
Avg X = 0.68230 AvgR = 0.00720 Sigma = 0.00423 Process Performance: PPK= 7.27
LCLX=  0.67705 LCLR=  0.00000 0% of points in mid 1/3 of control limits
Metric
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DATE: 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712 0712
TIME: 0814 0816 0817 0818 0819 0820 0821 0821 0822 0823 0823 0824 0824 0826 0826 0827 0828 0833 0833 0834 0835 0836 0837 0837 0838
SAMP#1: 690 680 680 680 680 680 680 680 680 680 680 690 680 680 680 690 680 680 690 680 690 690 680 690 680
SAMP#2: 680 690 680 680 680 680 680 680 680 680 680 680 690 680 680 680 680 680 680 680 680 680 680 680 680
SAMP#3: 680 680 680 690 690 690 680 680 680 680 680 690 680 680 690 680 680 680 680 680 680 680 680 680 680
SAMP#4.: 680 690 680 680 680 680 680 690 690 680 680 680 680 690 690 680 680 690 690 690 680 690 680 680 680
AVG: 683 685 680 683 683 683 680 683 683 680 680 685 683 683 685 683 680 683 685 683 683 685 680 683 680
RANGE: 10 10 0 10 10 10 0 10 10 0 0 10 10 10 10 10 0 10 10 10 10 10 0 10 0

NOTE: DATA HAS BEEN MULTIPLIED BY 1000 THEN TRUNCATED TO 4 DIGITS FOR PRINTING.CALCULATIONS ARE DONE USING FULL PRECISION.
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FMEA & Control Plan Files Process

1. Generic PEMEA - This covers all the basic Stamping Process.

2. PEMEA - Part Specific, covers only the Inspection Process that will be defined on the Control Plan / Inspection Record.
Support form for the Generic FMEA. - Covers process function "50" only.

* Process Potential and SPC items are defined for the specific part identified.

3. Generic Control Plan - This covers all the required fields shown in AIAG.
* It will reference the part specific control plan, which is the Inspection Record.

4. Inspection Record - This is software package that we input our inspection verifications.

* The space on this form is limited - please see the Definitions Page for code details.
* Support form for the Generic Control Plan.

Acronyms:

CP Control Plan

FISH/C&E/Aplan  Fishbone - Cause and Effect Action Plan

FPI First Piece Inspection

Job Status Parameter defined and any special instructions, posted at the press for each production run.
IR Inspection Record

Mat'l Material

PS CP Part Specific Control Plan, which is the Inspection Record

Walk thru Operator review of the parts and process

G:\QUALITY\Electronic PPAP\0. Electronic PPAP Tools\Generic Forms\FMEA & Control Plan Files Process.xls





FMEA / Control Plan Alternate Process
* Alternate method is to be noted on Control plan / Job Status / Work instruction, and approved by Management.
+ Management is to define / instruct alternate work instructions and method to ensure the product meets the requirements as noted below.

Alternate Process Controls:

Process Defined

1 Blue Print

2 Electronic Control Plan

3 Electronic SPC

Smart Scope
5 Comparator
6 Micrometer
7 Caliper

a8 Pocket Gage
9 Plug Gage

10 Pin Gage

11  Vision System

Alternate

Scanned Blue Print

Paper Control Plan

Record data in note section of the control plan.

If another unit is not available - Comparator

If another unit is not available - Smart Scope / Caliper / Micrometer.

If another unit is not available - Smart Scope / Comparator / Caliper.

If another unit is not available - Smart Scope / Comparator /
Micrometer.

Smart Scope / Comparator / Micrometer / Caliper.

Pin Gage

Smart Scope / Comparator

Smart Scope / Comparator / Micrometer / Caliper.

LEAR.
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LEAR PROPRIETARY AND CONFIDENTIAL The information contained herein is the exclusive property of Lear Corporation
This data shall not be disseminated or republished without the prior written consent of Lear Corporation.
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Woodmere Stamping Potential Failure Mode and Effects Analysis (Process FMEA)

Page:1of 7

PREPARED BY: Engineering

PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA

MODEL YEAR / VEHICLE LINE: N/A

SCHEDULED PRODUCTION RELEASE: N/A

Plant Manager: Teresa Rose
ORIGINAL PFMEA Date: 11/29/2006
REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031
C Actions Results
. S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E S P Recommended Resp. & Target Actions Taken
Failure ; (¢] Action(s) Comp. Date
V| s Failure C T N S|O[D| R
S E(C|E| P
VIC|T| N
10 - receive / process order Never received order Missed delivery 3 Electronic failure 1|Software validation, I.E. EDI. EDI Error Report 8 24 NONE
Program
APQP / Program Management / Daily Management
Management Meeting review of Review Customer |Program Monthly PM
Order received, part Parts ordered too soon Customer request and production Customer order sent to daily order Order timing & BOM|Management/ |meeting taking
number not active Missed delivery 3 Launch timing 5[schedule. discrepancy list by QAD 7 105 submission. ongoing place 3| 5| 7| 105
At portal receipt of EDI review if its a
Customer or part # not New Customer location new location and needs to be set-up for
set-up for EDI. ASN not issued. 3 not added to system. 5|ASN's. Customer verification of ASN receipt. 7 105 NONE
produce wrong part
10a - Order correct part number [number inventory/delivery 3 cross reference error 1|valid QAD cross reference Customer receive wrong product 9 27 NONE
QAD Reports
Over Scheduling
10b - Facility capacity inadequate capacity missed delivery 3 over scheduling 2|daily production meetings Overtime Usage 8 48 NONE
Visual (Customer order Shipper
Pres / Assembly Machine / Take-up
system clerical error / counters
10c - order quantity Incorrect qty. missed delivery 3 standard order qty. 2|P.0. / Customer communication. Manufacturing Order (M.O.) Verification | 8 48 NONE
20 - receive mat'l components
in plant
Raw Material: Visual Inspection as
received
wrong cert. received Certification: Complete electronic record
wrong material / verification error Components: Inspection record specific NONE
20a - certification verification component out of spec. parts 7 failed inspection 2|receiving procedures (10-23) to component 8 112| (barcode match)
mat'l handling error inventory storage segregation; Bar-coding Material & Warehouse
20b - placed in location wrong location missed delivery 3 Scanning error 1|procedure (15-04) location 8 24 NONE
30 - tooling change over
Check list in Die Set-up Procedure (9- Update LF PM LF PM Checklist
failure to replace worn skill of tooling prep personnel / PM 12) Checklist (Ref. PR |Complete details for rails,
30a - tooling prep inadequate tooling prep [out of spec. parts 4 tooling 4|Database PM Database 8 128 191376 12/20/19 and guides. 4| 4| 8| 128
Check list in Die Set-up Procedure (9-
4 wrong tooling 3|change over kit utilization 12) 8 96 NONE
Check list in Die Set-up Procedure (9- 168
4 Active training (ongoing). | 4|Change over tool kit/ training checklist. |12) 7 NONE






LEAR.

CORFPORATION

Woodmere Stamping Potential Failure Mode and Effects Analysis (Process FMEA)

Page:2 of 7

PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)

PREPARED BY: Engineering

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA

MODEL YEAR / VEHICLE LINE: N/A

SCHEDULED PRODUCTION RELEASE: N/A

Plant Manager: Teresa Rose
ORIGINAL PFMEA Date: 11/29/2006
REV. Date: 08/17/2021

REV. No.: 031
C Actions Results
) S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E P Recommended Resp. & Target Actions Taken
Failure ; Action(s) Comp. Date
V[ s Failure C T N S|O[D| R
S E(C|E| P
VIC|T| N
Failure to review Die Set-up Procedure (9-12)
inspection record for Dimensional layout defined in 02-10
4 dimensions . 2 APQP / PPAP procedure. 8 64 NONE
missed delivery / plant failure to acknowledge
30b - part status verification part status not verified |efficiency 3 quality system 4|set-up procedure (09-12) Quality software (I.E. IndySoft) 7 84 NONE
40 - job set-up
Die / Assembly
failure to obtain first piece NONE
40a - equipment set-up inadequate set-up approval 4 wrong take-up settings 2|match to job status (09-10) visual 7 56
4 spm setting 2|MO / match to job status (09-10) visual 8 64 NONE
4 wrong lubricant/coolant 2|match to job status (09-10) visual 8 64 NONE
Inadequate progression set to progression / defined on die print /
4 setting 3|job status visual 8 96 NONE
4 wrong ram setting 2|set-up procedure (09-12) visual 8 64 NONE
Add new design
Air system
10/30/18 (press
72 & 73), and Slug
Re-design Retention tool on
pneumatic controls the Ultra Sonic
for air blow off to  [Maintenance 12/6/18 PR
4 inadequate blow off 3|Design review visual 8 96 use regulator  |12/2018 177740. 4| 2| 8| 64
Removed manual |Quality Mng Vision Systems
4 vision system setting 2|VS procedure (Poka Yoke List) set-up verification 8 64| by pass option. |11/2017 updated. 3| 1] 8| 24
Revise inspection
method to vision
system where
applicable On going
Provided locating
Review die set-up pins for die
4 tooling alignment 1|Design review visual 8 32| onpress 29 tools |Eng./10/2017 |alignment. 4| 1| 6| 24
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PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)

PREPARED BY: Engineering

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA

MODEL YEAR / VEHICLE LINE: N/A

SCHEDULED PRODUCTION RELEASE: N/A

Plant Manager: Teresa Rose
ORIGINAL PFMEA Date: 11/29/2006
REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031
C Actions Results
) S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E S P Recommended Resp. & Target Actions Taken
Failure ; o Action(s) Comp. Date
V[ s Failure C T N S|O[D| R
S E|C|E| P
VIC|T[ N
4 packaging 2[MO / match to job status (09-10) visual 8 64 NONE
4 incorrect chute 1|Skilled tool personal visual 8 32 NONE
4 incorrect shut height 2|defined on tool print visual 8 64 NONE
4 grease missing 3|match to job status (09-10) / instruction |walk thru 8 96 NONE
wrong tooling or missing
4 equipment 2|match to job status (09-10) / instruction  |visual 8 64 NONE
missing / wrong product
4 controls 2|match to job status (09-10) / instruction  |visual 8 64 NONE
4 missing operator gage 2|match to job status (09-10) / instruction |visual 8 64 NONE
4 product orientation 3|match to job status (09-10) visual 8 96 NONE
wrong material / QAD -Barcoded M.O. must match
4 component 2|material specification System error message / visual 7 56 NONE
Verify actual 1st box quantity matches
4 Wrong counter setting 3 counter and label 8 96 NONE
50 - inspection
Inspection 50 Incorrect Verification of [Customer rejects 8 Improper significant 2 9Ll I None
Process - Electrical failure characteristics of part/ (LEAR SPECIFICATION) -
- Improper function terminal. STOP LIGHT CHART:
: | |TEMP. COMP. RESISTANCE MATERIAL SPECIFICATION |
TEMPERATURE 020 /025 / 30 / 40 AMP: 080707 9
(74-0118-00-01.240-120)
XBAR & R ITEMS: 50/60 AMP / 40LT / SHUNT: 080706
INSERTION FORCE CAV. 1 (60-0118-00-01.240-120)
TEMP. COMP. RESISTANCE ALLOY:
OLIN 19025: 20/ 25/ 30 / 40 AMP
PROCESS POTENTIAL STUDY:
INSERTION FORCE CAV. 1 & 2 OLIN 151: 50 / 60 AMP / SHUNT /
040LT
EXTRACTION FORCE CAV. 1 &2
TEMP. COMP. RESISTANCE THICKNESS: .0118 +/-.0004 in.
WIDTH: 1.240 +/-.004 in.
PRINT NUMBER: REV. TENSILE: 19025: 63,000-76,000 PSI
920-470-000 V] 151: 43,000-51,000 PSI ||
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PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA) OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA Plant Manager: Teresa Rose
PREPARED BY: Engineering MODEL YEAR / VEHICLE LINE: N/A ORIGINAL PFMEA Date: 11/29/2006
ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh. SCHEDULED PRODUCTION RELEASE: N/A REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031

Actions Results
Potential o D

Potential Effect(s) of
Failure

Recommended Resp. & Target

Process Function (ltem) Potential Failure Mode Action(s) Comp. Date

Cause(s)/mechanism(s) of| C [ Current Process Controls (Prevention) | Current Process Controls (Detection) | E
Failure C T

Actions Taken

m
Onu>rro
zZU®m

<mn

[eNeNe)

- mo

ZUTXD

ANNUAL CERTIFICATION DIMENSIONAL REQUIREMENTS
WHEN APPLICABLE

CPK INSERTION FORCE CAV. 1

CPK INSERTION FORCE CAV. 2

CPK EXTRACTION FORCE CAV. 1 & 2
TEMPERATURE

CPK TEMP. COMP. RESISTANCE

ST LOCK EMBOSS LOCATION 285 2x
ST LOCK EMBOSS HEIGHT .032 2x
CONTACT GAP .026-.014 2x ([G])
ST BODY HEIGHT .120 2x

ST BODY WIDTH .303 2x

BODY FOLD HEIGHT .132 2x
OVERALL LENGTH 1.186
EMBOSS HEIGHT .038 2x
EMBOSS HEIGHT .036 2x
ELEMENT DIAMETER 0.61 2x
ELEMENT LOCATION 593 2x
PILOT HOLE DIAMETER .100
ELEMENT SLOT WIDTH 2x

TOP BODY LENGTH .335
ELEMENT WEB WIDTH 2x (100%

m\l\lm\lmmmmmm\lmmmmmmlml

INLINE INSP. / PARTIAL FEATURE
DETECTION) 5

G-169 GO GAGE

AMPERAGE & TOOL STAMPS
FRONT BODY COIN

BODY CORNER NOTCHES

NO BURR AT LOCK EMBOSS
COIN CENTRAL TO ELEMENT
INTERLEAF REQUIRED
CARDBOARD COLLAR REQUIRED

© © ©©©© O

CPK DENOTES 1.33 MIN. CPK
ST DENOTES PROCESS PERFORMANCE ITEM

4 die / tooling failure 2|die prep (PM) inspection record 8 0
50b - Correct material spec. wrong mat'l spec. out of spec. parts 7 wrong mat'l issued 2|require vendor certification barcode verification 6 84 NONE

QAD -Barcoded M.O. must match
7 scanning error 2|material specification System error message / visual 5 70
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Woodmere Stamping Potential Failure Mode and Effects Analysis (Process FMEA)
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PREPARED BY: Engineering

PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA

MODEL YEAR / VEHICLE LINE: N/A

SCHEDULED PRODUCTION RELEASE: N/A

Plant Manager: Teresa Rose

ORIGINAL PFMEA Date: 11/29/2006

REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031
C Actions Results
) S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E P Recommended Resp. & Target Actions Taken
Failure ’ Action(s) Comp. Date
V[ s Failure C T N S|O[D| R
S E(C|E| P
VIC|T| N
improper part Non
50c - Correct part characteristics [characteristics out of spec. parts 4 die / tooling failure 6|die prep and part specific PFMEA inspection record / stoplight chart 7 168 ©
Added containment
any non-compliance or tracking on Job  |Quality Mng / All Job Status
50d - Proper containment launch non-compliance 4 containment not initiated 5|part status verification quality manager review / APQP 7 140 Status. June 2017 forms updated. 4| 2| 6| 48
product not placed in
product not disposed /  [non-compliant product properly marked bin / process defined in Suspect and/or Non-
rendered unusable used 4 container 2|Scrap bins identified (i.e. Red Bins) conforming Product procedure (13-01) 7 56 NONE
50e - Compliant dimensional
layout failed dimensions out of spec. parts 6 die / tooling failure 2|part specific control plan, and prints IndySoft system 5 60 NONE
Follow documented alternate options.
Improper inspection Alternate method noted on Control plan / |(I.E. Urgent Hold , In-Process Inspection
equipment measurement error 4 wrong equipment used 2|Job Status / Work instruction and Audit Testing procedure with list) 7 56 NONE
60 - stamping / assembly
60a - walk thru no walk thru Incorrect process / parts 6 operator error 3|walk thru procedure, & final insp. job status log 8 144 NONE
(LPA)
coil change process / operator
60b - coil change inadequate coil change [jams and out of spec. parts | 4 operator error 9|procedures auto shut down / inspection record 4 144 NONE
plating wrong side part [non conforming parts 6 operator error 3|Visual standard at press Visual standard at press 8 144 NONE
Red bucket procedure
match to job status, and M.O. (op.
60c - packaging incorrect packaging part performance 4 operator error 3|procedure) visual 8 96 NONE
wrong label ship wrong parts 1 supervisor/inspector error [ 5|Supervisor issuance of label with M.O. |visual 7 35 NONE
missing label ship incorrect parts / gtys 4 operator error 3|Inspection / shipping scanning visual 6 72 NONE
damaged parts part performance 4 Winding inadequate 3|Set-up process visual 7 84 None
Loose piece die exit to
4 packing 6|Set-up process visual & Part out sensor 7 168 NONE
60d - scanning labels wrong information information 3 damaged label 4|Inventory audits inventory control 7 84 NONE
Inventory audits & Scanning acceptance
3 missed scanning 5|by QAD. inventory control 7 105 NONE






LEAR.

CORFPORATION

Woodmere Stamping Potential Failure Mode and Effects Analysis (Process FMEA)

Page:6 of 7

PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)

PREPARED BY: Engineering

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA

MODEL YEAR / VEHICLE LINE: N/A

SCHEDULED PRODUCTION RELEASE: N/A

Plant Manager: Teresa Rose
ORIGINAL PFMEA Date: 11/29/2006
REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031
C Actions Results
) S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E P Recommended Resp. & Target Actions Taken
Failure ’ Action(s) Comp. Date
V[ s Failure C T N S|O[D| R
S E(C|E| P
VIC|T| N
70 - internal secondary
operations
Requirement listed on M.O., Job Status,
and Visual Inspection per IndySoft
70b - rewind incorrect orientation customer rejects 3 operator error 4|operator instructions (PSCP) 8 96 NONE
mixed part numbers customer rejects 4 operator error 4|operator instructions Barcode product verification 7 112 NONE
Damaged parts customer rejects 4 operator error 4|operator instructions Visual 6 96 NONE
Not fixing non- Failure to rework / re-
70c - rework non-conforming conforming condition customer rejects 3 inspect. 2|Specific rework procedure / instructions  Part specific work instructions 8 48 NONE
Product not identified as re
3 work 2|Specific Containment procedures Current control plan 8 48 NONE
Not fixing non- Failure to repair / re-
70d -repair non-conforming conforming condition customer rejects 3 inspect. 2|Specific Containment procedures Part specific work instructions 8 48 NONE
Product not identified as re
3 work 2|Containment procedures Current control plan 8 48 NONE
Customer receipt of Failure to document
reworked or repaired rework / repair of product Suspect and/or Nonconforming Product
Approval not obtained  [product. 4 with Customer 2|procedure (13-01) Customer approved plan 8 64 NONE
Part specific work instructions, visual
70e -part packaging incorrect packaging part performance 4 operator error 3|Packaging per work instructions. aids, Inspection per IndySoft (PSCP) 8 96 NONE
wrong label ship wrong parts 1 supervisor/inspector 5([Picklist scanning visual/inventory control 7 35 NONE
error/scanning error
missing label ship incorrect qtys 4 operator error 4[Scanning label. visual 6 96 NONE
incorrect quantity customer downtime 4 packed incorrect qty. 5[Packaging per work instructions. counters 7 140 NONE
Contamination customer rejects 4 foreign substance 2|Visual aid/ protective equip. process visual / audit 7 56 NONE
stamping / packaging
Part damage customer rejects 4 process 6|packaging instructions / visual aides visual 8 192 NONE
Inadequate packaging
4 design 2|Using surrogate packaging design Visual 8 64 NONE
Per part specific control plan
70f- assembly processes failure to run process customer rejects 5 non-conforming 4|assembly work instructions (PS CP) 6 120 NONE
QAD label (- 1)
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PROCESS NAME: Manufacturing Process Generic (also see part specific PFMEA)
PREPARED BY: Engineering

OUTSIDE SUPPLIERS AFFECTED: noted in PFMEA
MODEL YEAR / VEHICLE LINE: N/A

Plant Manager: Teresa Rose
ORIGINAL PFMEA Date: 11/29/2006

ENGINEERING: Jim Brewer, Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh.

SCHEDULED PRODUCTION RELEASE: N/A

REV. Date: 08/17/2021

CORE TEAM: J. Brewer, M. Porter, J.Moutsatson, S. Jankewicz, S. Balogh, D. Allen, D. Kantz, & M. Rindlisbacher REV. No.: 031
C Actions Results
) S L Potential o D R
Process Function (ltem) Potential Failure Mode Potential !Effect(s) of E| A |Cause(s)/mechanism(s) of| C| Current Process Controls (Prevention) | Current Process Controls (Detection) | E P Recommended Resp. & Target Actions Taken
Failure ’ Action(s) Comp. Date
V[ s Failure C T N S|O[D| R
S E(C|E| P
VIC|T| N
80 - external secondary
operations
product print spec. certification and Visual / Rec. Procedure & Sub Supplier
80a - heat treatment out of spec. part performance 4 heat treat process 2|approved supplier. Certification 8 64 NONE
certification to ps-1000 and approved Visual / Rec. Procedure & Sub Supplier
80b - plating / coating out of spec. part performance 4 plating / coating process 2|supplier Certification 8 64 NONE
Visual / Rec. Procedure & Sub Supplier
incorrect part qty. customer downtime 4 plating / coating process 2|approved supplier Certification 8 64 NONE
approved supplier / Customer approval
80c - final packaging inadequate packaging |packaging performance 4 supplier quality process 2|packaging form (PPAP) Sub Supplier PPAP / Controls 7 56 NONE
inadequate external
80d - outside finished goods process part performance 4 supplier quality process 2|approved supplier Sub Supplier PPAP / Controls 7 56 NONE
wrong label customer reject 4 scanning error 2|status tag verification Visual & Sub Supplier Certification 7 56 NONE
90 - shipping
inventory storage & segregation. Bar-coding system
90a - storage wrong location missed delivery 4 operator error 2|Procedure 15-04. Material & Warehouse location audits 8 64 NONE
incomplete shipping Bar-coding system
90b - shipping preparation preparation missed delivery 4 operator error 2|shipping procedure (03-01) Material & Warehouse location audits 8 64 NONE
Bar-coding system
missing or incorrect Customer Specific Instructions.
90c - labeling label customer rejects 3 operator/scanning error 4[scanning process Visual 8 96 NONE
3 incorrect master label 4|Bar coding system. Visual 8 96 NONE
Signed Lear Packing List
90d - ship product not on truck missed delivery 4 operator error 2|Contract Review procedure (03-01) Visual 8 64 NONE
damaged product customer reject 4 Carrier handling 5|approved carrier / packaging design visual 8 160 NONE
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Control Plan Category

O Prototype

O Pre-Launch

@ Production

Key Contact
Engineering Department

Date (Orig)

6/17/2004

Date (Revision)

08/17/2021

Control Plan Number

Generic Stamped Terminal

Key Contact Phone

231-947-0160

Customer Engineering Approval (If Req'd)

Date (If Req'd)

Part Number
Stamped Terminal

Revision:

13

Supplier / Plant Approval / Date

Customer Quality Approval (If Req'd)

Date (If Req'd)

Part Name / Description

Stamped Terminal

Other supplier approval by (If Req'd)

Other Approval (If Req'd)

Date (If req'd)

Supplier / Plant

Lear Corporation / Traverse City

Supplier Code

Other Approval Date (If Req'd)

Core team Members

Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh, Jim Brewer, Dax Allen, Teresa Rose.

References used in the Control Plan:

1. Job Status; Instruction Sheet posted at the production press for each manufacturing order.
2. Part Specific Control Plan (PS CP) - this is the Software Inspection Record that is used for data entry, it has a definitions page for the codes used on the inspection record.
The software did not contain all the fields required by AIAG so the Generic Control plan will reference you to the PS CP, which is the Inspection Record.

3. QAD; software package that we utilize for bill of materials, inventory, processing general product information.
4. Manufacturing Order (M.O.) is our tracking process with description and parameters for each production order - this is posted at the press or assembly station during the run.
5. Procedures that define the process are listed in parentheses below.

Characteristics Methods
Part/ Prot.:ess Nam.e l. Machine, Device, Jig, No. Product Process P'::::::itfilc:::i(:iels ° NIIEevaasI::Irt:lr;rI\t Control Method Reaction Plan
Proc # | Operation description Tools For Mfg. Tolerance Technique
60 Stamping / 60a Walk Thru Job Status (09- |Visual Job Status Log. Correct process and
Assembly 02) contain.
Littelfuse only Amperage Visual charting |Visual color control Correct process and
Additional Stoplight chart for contain.
Resistance resistance
Verification verification
60b Coil or Skid Material Barcode Material: Matching specifications in Correct process and
Change Specification scanned, & QAD. contain Op-P-02
Verification. Visual Job Status specific.
document Operator procedure 9-02, including Red
verification. Bucket process.

\USMITRA-FP01\Groups\QUALITY\Engineering\FMEA - Control Plan - Flow Chart\Generic Control Plan Rev 08-17-21
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Control Plan Category

Key Contact

Date (Orig)

Date (Revision)

O Prototype (O Pre-Launch @) Production Engineering Department 6/17/2004 08/17/2021
Control Plan Number Key Contact Phone Customer Engineering Approval (If Req'd) Date (If Req'd)
Generic Stamped Terminal 231-947-0160
Part Number Revision: Supplier / Plant Approval / Date Customer Quality Approval (If Req'd) Date (If Req'd)
Stamped Terminal 13
Part Name / Description Other supplier approval by (If Req'd) Other Approval (If Req'd) Date (If req'd)

Stamped Terminal

Supplier / Plant Supplier Code

Lear Corporation / Traverse City

Other Approval Date (If Req'd)

Core team Members

Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh, Jim Brewer, Dax Allen, Teresa Rose.

References used in the Control Plan:

1. Job Status; Instruction Sheet posted at the production press for each manufacturing order.
2. Part Specific Control Plan (PS CP) - this is the Software Inspection Record that is used for data entry, it has a definitions page for the codes used on the inspection record.
The software did not contain all the fields required by AIAG so the Generic Control plan will reference you to the PS CP, which is the Inspection Record.

3. QAD; software package that we utilize for bill of materials, inventory, processing general product information.
4. Manufacturing Order (M.O.) is our tracking process with description and parameters for each production order - this is posted at the press or assembly station during the run.

5. Procedures that define the process are listed in parentheses below.

Characteristics Methods
. . . Product / Process Evaluation /
Part/ Prot.:ess Nam.e l. Machine, Device, Jig, No. Product Process Specification / Measurement Control Method Reaction Plan
Proc # | Operation description Tools For Mfg. Tolerance Technique
60c Packaging Acceptable to Job [M.O., Job Visual and Match to Job Status. Correct process and
Status (09-02) /  |Status. contain.
Part specific
Packaging
Instructions.
60d Scanning Labels  |QAD System. Barcode Scanning acceptance by QAD. Correct process and
scanning. contain.
70 Internal Secondary 70b Rewind Per Packaging Requirement listed on M.O., Job Status, |Correct process and
Operations Specification (09- and Visual inspection per IndySoft contain.
10 & 11) PSCP.
Posted rewind instructions.
70c Rework Per re-work Part specific work instructions. Correct process and
instruction - part contain.
specific.

\USMITRA-FP01\Groups\QUALITY\Engineering\FMEA - Control Plan - Flow Chart\Generic Control Plan Rev 08-17-21
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Lear's Generic Control Plan

3of4

Control Plan Category

O Prototype O Pre-Launch @ Production

Key Contact

Engineering Department

Date (Orig)

6/17/2004

Date (Revision)

08/17/2021

Control Plan Number

Generic Stamped Terminal

Key Contact Phone

231-947-0160

Customer Engineering Approval (If Req'd)

Date (If Req'd)

Part Number
Stamped Terminal

Revision:

13

Supplier / Plant Approval / Date

Customer Quality Approval (If Req'd)

Date (If Req'd)

Part Name / Description

Stamped Terminal

Other supplier approval by (If Req'd)

Other Approval (If Req'd)

Date (If req'd)

Supplier / Plant

Lear Corporation / Traverse City

Supplier Code

Other Approval Date (If Req'd)

Core team Members

Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh, Jim Brewer, Dax Allen, Teresa Rose.

References used in the Control Plan:

1. Job Status; Instruction Sheet posted at the production press for each manufacturing order.
2. Part Specific Control Plan (PS CP) - this is the Software Inspection Record that is used for data entry, it has a definitions page for the codes used on the inspection record.
The software did not contain all the fields required by AIAG so the Generic Control plan will reference you to the PS CP, which is the Inspection Record.

3. QAD; software package that we utilize for bill of materials, inventory, processing general product information.
4. Manufacturing Order (M.O.) is our tracking process with description and parameters for each production order - this is posted at the press or assembly station during the run.

5. Procedures that define the process are listed in parentheses below.

Characteristics Methods
. . . Product / Process Evaluation /
Part/ Prot.:ess Nam.a I. Machine, Device, Jig, No. Product Process Specification / Measurement Control Method Reaction Plan
Proc # | Operation description Tools For Mfg. .
Tolerance Technique
70d Repair non- Repair Part specific work instructions. Correct process and
conforming instructions - part contain.
specific.
70e Packaging Packaging per Part specific work instructions, visual Correct process and
work instructions. aids, Inspection per IndySoft PSCP.. contain.
70f assembly process |process per assembly work instructions / control plan |Correct process and
procedure contain.
80a Heat Treat Per product print. Visual & Sub Supplier Certification. Correct process and
(10-24) contain.

\USMITRA-FP01\Groups\QUALITY\Engineering\FMEA - Control Plan - Flow Chart\Generic Control Plan Rev 08-17-21
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Control Plan Category

Key Contact

Date (Orig)

Date (Revision)

Stamped Terminal

O Prototype (O Pre-Launch @) Production Engineering Department 6/17/2004 08/17/2021
Control Plan Number Key Contact Phone Customer Engineering Approval (If Req'd) Date (If Req'd)
Generic Stamped Terminal 231-947-0160
Part Number Revision: Supplier / Plant Approval / Date Customer Quality Approval (If Req'd) Date (If Req'd)
Stamped Terminal 13
Part Name / Description Other supplier approval by (If Req'd) Other Approval (If Req'd) Date (If req'd)

Supplier / Plant

Lear Corporation / Traverse City

Supplier Code

Other Approval Date (If Req'd)

Core team Members

Mike Porter, Steve Jankewicz, Jordan Moutsatson, Steve Balogh, Jim Brewer, Dax Allen, Teresa Rose.

References used in the Control Plan:

1. Job Status; Instruction Sheet posted at the production press for each manufacturing order.
2. Part Specific Control Plan (PS CP) - this is the Software Inspection Record that is used for data entry, it has a definitions page for the codes used on the inspection record.
The software did not contain all the fields required by AIAG so the Generic Control plan will reference you to the PS CP, which is the Inspection Record.

3. QAD; software package that we utilize for bill of materials, inventory, processing general product information.
4. Manufacturing Order (M.O.) is our tracking process with description and parameters for each production order - this is posted at the press or assembly station during the run.
5. Procedures that define the process are listed in parentheses below.

01, & 15-06).

Visual. Contract Review Procedure (03-
01)

Characteristics Methods
Part/ Prot.:ess Nam.e l. Machine, Device, Jig, No. Product Process P'::::::itfilc:::i(:iels ° NIIEevaasI::Irt:lr;rI\t Control Method Reaction Plan
Proc # | Operation description Tools For Mfg. Tolerance Technique
80 External 80b Plating / Coating |Per PS-1000 & Visual & Sub Supplier Certification. Correct process and
Secondary Product Print. (10- contain.
Operations. 24)
80c Packaging Per instructions. Sub Supplier PPAP / Controls. Correct process and
contain.
80d Outside finished Per product print. Sub Supplier PPAP / Controls. Correct process and
goods. contain.
90a Storage Located in Plant Bar-coding system. Correct Process.
(Procedure 15- Material & Warehouse location audits.
04).
90 Shipping 90b Shipping Per Customer Bar-coding system. Correct Process.
Preparation (03-  |Pick List (QAD) Visual.
01)
90c Labeling Correctly labeled Bar coding system. Correct process and
product. Customer Specific Instructions. contain.
Visual. Shipping Procedure (15-01)
90d Ship Product (0- |Load on truck. Signed Lear Packing List. Correct Process.

\USMITRA-FP01\Groups\QUALITY\Engineering\FMEA - Control Plan - Flow Chart\Generic Control Plan Rev 08-17-21
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Inspection Record Definitions
Woodmere Plant, Traverse City, Ml

Special Characteristic

DMND = O Chrysler Diamond, GM Fit/Function

PENT = O Chrysler Pentagon

SHLD = D Chrysler Shield (Safety)
S/IC = SIC Ford Significant Characteristic

FCC = v Ford Critical Characteristic (Safety)

GMSC = GM Safety Compliance

GP12 = Early Production Containment

Control Method

X/R = XR Items per Statistical Process Procedure 4.20
CERT = Vendor Certification

IR = Inspection Record

MPCP = Inspection Record

S/L = Stop Light Chart

Reaction Plan

CP = CORRECT PROCESS (ldentify Cause and Adjust)
RL = Reject Lot (Quarantine Suspect Product Per
Nonconformance Containment Procedure)

CT = CORRECT TOOL (Identify Cause and Adjust)

RC = REJECT EACH CONTAINER (Quarantine Suspect
Product Per Nonconformance Containment Procedure)

RU = REJECT UNIT (Quarantine Suspect Product Per
Nonconformance Containment Procedure)

Gage

[G] Denotes Gage

Sample Size

1=1sample

2 =2 samples

3 =3 samples

5 =5 samples

6 = 6 samples

10 = 10 samples

11 = Minimum one per skid

12 = All Parts Visible on Full Reel / or Container
13 = 100%

0 = Certified

Sample Frequency

A = FPI (First Piece Inspection)

Al = Backup M.O. (Manufacturing Order) requires a full First
Piece Inspection

B = IN PROCESS (Minimum Once Per Shift)
- (Optional Audit Check)
B1 = IN PROCESS (Minimum Twice Per Shift)
- (Optional Audit Check)
B2 = IN PROCESS (Minimum Each Material Coil Change)
B3 = IN PROCESS (Minimum Each Reel/Box/Container)
C = AUDIT (Minimum Last Ticket of M.O.)
D = Receiving Inspection
E = Continuous
LC = Launch Control

Optional for all B's "Visual Plus" (Visual Items at a Minimum)
and "Skid Audits".
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operations
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Revision Date: 2/06/2020
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Process Flow Chart

Die prep
evaluation

H

Adjust tooling

Part Status NO >

40 Job Set up

Match to job
status first pc

Lot is Rejected

50
Inspection

Pass visual,material,

dimensional inspection. Reject lot and

contain suspect parts

60 Stamping /
assembly

Meets specifications
after walk thru, coil
changes, label

NO Reject lot and contain
suspect parts

Revision Date: 2/06/2020
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Process Flow Chart

70 Internal and
secondary |€4—
operations

Rework\Repair
acceptable

Assembly

v

Rewind

Packaging YES

Meets specifications after
assembly, rewind
rework,debur and packing

Rework / Repair
operation

80 External
secondary
operations

Meets specifications for heat
treat,plating,molding,packaging or
outside finished goods where

applicable

|

Finished goods
wharehouse

Reject parts

\ 4

Revision Date: 2/06/2020
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Process Flow Chart

Rework /
Repair
acceptable

90 shipping

Meets specifications for
storage,preperation,labeling and
shipping methods.

Rework / Repair
operation

Ship to
Customer

Revision Date: 2/06/2020
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Certification

/ LEAR Corporation
Traverse City, Michigan
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This is to certify that the management system of:

Lear Corporation

1110 Woodmere Avenue, Traverse City, MI, 49686, USA

has been registered by Intertek as conforming to the requirements of:

IATF 16949:2016

The management system is applicable to:

Design and Manufacture of Injection-Molded, Stamped and Assembled
Electrical Components for Electrical Distribution Systems

Permissible exclusions include: None

OF REGISTRATION

IATF Certificate Number
0382709

Certificate Number:
2009-0034i

Certificate Issue Date:
27 January 2021

Certificate Expiry Date:
26 January 2024

Calin Moldovean
President, Business Assurance

Intertek — 4700 Broadmoor, Suite200
Kentwood MI 49512, USA






APPENDIXTO

This is to certify that the quality management system of:

Lear Corporation

1110 Woodmere Avenue, Traverse City, Ml, 49686, USA

has been registered by Intertek as conforming to the requirements of:

IATF 16949:2016

Including the Following Support Functions:

Lear Corp HQ - Management Review,
21557 Telegraph Road, Human Resource,
Southfield, Ml, 48034, USA Engineering, Testing,

Information Technologies,
Purchasing, Product Design,
Sales, Laboratory

Lear Philippines - Engineering, Product Design,
MEPZ Il, Basak Lapu-Lapu Testing

City, 6015 Cebu,

Philippines

intertek

Total Quality. Assured.

IATF Certificate Number
0382709

Certificate Number:
2009-0034i

Certificate Issue Date:
27 January 2021

Certificate Expiry Date:
26 January 2024

Calin Moldovean
President, Business Assurance

Intertek — 4700 Broadmoor, Suite200
Kentwood M1 49512, USA

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-IATF16949-2016-IATF-EN-LT-P-02.aug.17-with appendix Page 2 of 2
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This is to certify that the management system of:

Lear Corporation

Main Site: 21557 Telegraph Road,
Southfield, Michigan 48033 United States

See appendix for additional sites and additional site scopes

has been registered by Intertek as conforming to the requirements of:

I1SO 14001:2015

The management system is applicable to:

The Research, Design, Development, Sales, Purchasing, Engineering and
Testing to Support Manufacturing Sites Including Seating Systems,
Electrical Systems and Trim Plants.

!n the xssuance of thxs cemf“cate, lntertek assurnes no habuhty to any party other than to the chent, and then on!y m accordance wuth the agreed upon Cert:f“wtnon Agreement Thus . '
certificate’s validity is subject to the orgamzat;on maintaining their system in accordance with Interteks requirements for systems cemﬁcatuon Vahdnty may ' be confirmed via email
at certificate; valxdatuon@mtertekcom or by scanmng the code to the nght w‘th a smartphone The certxf cate remams the property of lntertek to whom ;t must be returned upon -
request. ; , , ; . .

Certificate Number:
0062128

Initial Certification Date:
27 October 2016

Date of Certification Decision:
16 October 2019

Issuing Date:
16 October 2019

Valid Until:
26 October 2022

AN
AR 4

"’ ACCREDITED
o i

O MANAGCMINT SYSTDVS
QT'HCA ™ COTTIFICATION BADY

Intertek

L

Calin Moldovean
President, Business Assurance

Intertek Testing Services NA, inc.,
900 Chelmsford Street,

Lowell, MA 01851.

USA.

e i.;,






In the issuance of thvs certsﬁcate, |ntertek assumes no !vabllity to any party other than to the Cllent and then only in accordance wnth the agreed upon Cemfcat:on Agreement Thus
certificate’s validity is subject to the organization maintaining their system in accordance with Interteks requirements for systems certifi ication. Validity may be confirmed via emaﬂ o
at certificate. vahdatton@mtertek com or by scannmg the code to the right witha smartphone The certuf“ cate remams the property of lntertek to whom ut must be retumed upon

request. ; , , ,

_ Total Quality. Assured

This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.
Lear Corporation

1501 E. Bardin Road
Arlington, Texas 76018 United States

Assembly of Automotive Light Truck Seating Systems
Lear Corporation

1200 Woods Chapel Road
Duncan, South Carolina 29334 United States

Assembly of Automotive Seating Systems
Lear Corporation

505 Hoover Street
Farwell, Michigan 48622 United States

The Manufacture of Molded Polyurethane Seating and Interior Trim Pads for the Automotive Industry






This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.
Lear Corporation

2204 Michigan Street
Hammond, IN, USA 46320

Design and Manufacture of Automotive Seating Systems

Lear Corporation

Lear - Hebron

180 N High Street

Hebron, Ohio 43025 United States

The Manufacture of Molded Polyurethane Seating and Interior Trim Pads

Lear Corporation

200 Folmar Parkway
Montgomery, Alabama 36105 United States

Design and Manufacture of Automotive Seating Systems

In the tssuance of this cemﬂcate, lntertek assumes no llabdlty to any party other than to the Chent and then only In accordance wnth the agreed upon Certsfcatnon Agreement Thxs'
 certificate’s validity is subject to the crgamzatron maintaining their system in accordance with Intertells reqmrements for systems certification. Vahdlty may be confirmed via email

at certificate, vahdatuon@mtertek comor by scanmng the code to the nght with a smartphone The certnf‘ cate remains the property of lntertek o whom it must be returned pon

request






This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.

Lear Corporation

325 Industrial Drive
Morristown, Tennessee 37814 United States

Design and Manufacture of Metal Frames and Components

Lear Corporation

Lear Corporation International Distribution Center

2000 Walter Glaub Drive

Plymouth, Indiana 46563 United States

Delivery of Integrated Electrical Distribution Systems, Including Warehousing and Distribution of Finished Goods

Lear Corporation

3000 Research Drive,
Rochester Hills, Michigan 48309 United States

Assembly of Automotive Seating Systems

In the issuance of th|s certaf cate, Intertek assumes no habmty to any party otherthan to the Chent and then only in accordance thh the agreed upon Cemf‘ catron Agreement Thus o ; '
certificate’s validity is subject to the organization maintaining their system in accordance with Intertel's requirements for systems certification. Validity may be confirmed viaemaill.

at certificate.validation@intertek.com or by scanning the codetothe nght with 3 smartphone The certlf cate remains the property of !ntertek to whom »t must be returned upon '

request ; ; ,






. request.

This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.

Lear Corporation

10161 N. Roscommon Road
Roscommon, Michigan 48174 United States

Manufacture and Coating of Stampings and Structures for Automotive Seats
Lear Corporation

6 Meadowcraft Parkway
Selma, Alabama United States

The Manufacture of Molded Polyurethane Seating and interior Trim Pads

Lear Corporation

21557 and 21700 Telegraph Road
Southfield, Michigan 48033 United States

The Research, Design, Development, Sales, Purchasing, Engineering and Testing to Support Manufacturing Sites
Including Seating Systems, Electrical Systems and Trim Plants

m the issuance of thls cemf cate, Intertek assumes no Ilab»hty to any party other than to the Chent, and then only in accordance w:th the agreed upon Certificataon Agreement. Thss‘
certificate’s validity is subject to the organization maintaining their system in accordance w:th InterteKs requirements for systems certification. Validity may be confirmed via email
at certificate.validation@intertek.com or by scanning the code to the nght with a smartphone The certificate remains the property of Intertek, to whom it must be retumed upon






at certificate.validation@intertek.com or
request. o

This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.

Lear Corporation

1110 Woodmere Avenue
Traverse City, Michigan49686 United States

Design and Manufacture of Stamped Terminals for Electrical Distribution Systems
Lear Corporation

255 Edinger Road
Wentzville, Missouri 63385 United States

The Design and Manufacture of Automotive Light Truck Seat Systems
Lear Corporation

Lear Corporation Canada, Ltd.

660 Monarch Avenue

Ajax, Ontario L1S 2G9 Canada

Design, Manufacture and Assembly of Automotive Seating Systems and Components

In the issuance of this certificate, Intertek assﬁmes no liability to any party other than to the Client, and theri phly ‘n'accdrdéhce with tyhek,agre,ed, upon Cértiﬁmtidn Agreemen(, This
certificate’s validity is subject to the organization maintaining their sys;tem in accordance with Interteks requirements for systems certification. Validity may be confirmed via email
by scanning the code to the right with a smartphone. The certificate remains the property of Intertek, to whom it must be returned upon

. pmesotn.






. Total Quality. Assured.

This appendix identifies the locations covered by the management system of:

Lear Corporation

This appendix is linked to the Main Certificate # 0062128 and cannot be shown nor reproduced without it.

Lear Corporation

2001 Forbes Street,
Whitby, Ontario L1N 7V4 Canada

Design, Manufacture and Assembly of Automotive Seat Systems
Lear Corporation

17499 Brookwood Parkway
Vance, Alabama 35490 United States

Design and manufacturing of seating systems.
Lear Corporation

1754 NC 903
Kenansville, North Carolina 28349 United States

Design, manufacture and finishing of automotive textile fabric.

ln the ussuance of th|s cemf“cate, Intertek assumes no Iuabmty to any party other than to the Clrent and then on!y in accordance thh the agreed upon Certrfcation Agreement Thns .

certificate’s validity is subject to the organization maintaining their system in accordance with Interteks requnrements for systems cemfcatuon Vahidity may be confirmed via email

at certificate. vahdatron@mtertek com or by scanmng the code to the right wsth a smartphone The cemfcate remains the property of |ntertek to whom it must be retumed upon .

. request.
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IMDS ID / Version: 935394471 /1 Page: 1/1
User: Walsh, Tim Date: 10/4/22 1:05:10 PM

MDS Report
Substances of assemblies and materials

This report is for internal Automotive industry use only. Distribution to non-Automotive
clients is a violation of the Terms of Use, and is not permitted unless a written permission
was given by DXC Technology. Parsing is not allowed.

1. Company and Product Name

1.1 Supplier Data 1.2 Product Identification
Name [ID]: Lear Corporation [632] Part/ltem No.: HUS5T-14463-GA
DUNS Number; - Description: TRMNL EYLT - Typ Left
Hand
Street/Postal Code: 21557 Telegraph Road Legacy Spare Part: No
Nat./ZipCode/City: US 48086 Southfield, Ml Report No.: -
Supplier Code: 36-151-8970 Date of Report: -
Contact Person: Denessa Descallar Purchase Order No.: -
- Phone: 6332 3407950 Bill of Delivery No.: -
- Fax No.: - Preliminary MDS: No
- E-Mail Address: DDescallar@lear.com Multi Sourced: No
IMDS ID / Version: 935394471 /1
Node ID: 935394471
MDS Status (Change Internally released
Date): (06/23/2020)
Recipient Company (Org  Nursan Elektrik Donanim
Unit) [ID]: Sanayi ve Ticaret A.S.
[18239]
Recipient Status (Change not yet browsed
Date): (10/03/2022)

EntServ Deutschland GmbH —n T~
¥ TECHNOLOGY
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Lear's MSA Studies - Application Matrix for Terminal Types
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Random Example
to Represent Tool
Used

Family Name

Ring Terminal
Box / Blade Recept.

Blade Terminal
Pin Terminal / Recpt.

Bullet Terminal
Bullet/Stud Recept.

Splice
Misc. / Spring Contact / PCB Terminal

Button Contact
Fuse Recept. / Bus Bars / Antennas

Loose Piece / Cover

Blade Recept.
Molded Component

Component

10
11

12
13

As Defined by A2LA & Lab Scope (Reference Calibration Procedure) Reviewed August 3, 2021 by Diana Kantz; Sr. Quality Engineer





Gage Repeatability and Reproducibility Report

Part No. & Name: 01-403-0-0.656-130

Gage Name: BM-4

Date: 9/24/2015

Characteristics: STOCK THICKNESS Gage No: 6037271 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: BALL MICROMETER Tolerance: 0.00200
Result:__PASS Sigma: 6.00
From data sheet: R=  0.00005 Xoer=  0.00000 R= 0.00084
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
iy _ Rx X, =100[ 0.00003 / 0.00027 ]
- = 9.91437%
-~ 0.00005 x  0.5908 Trials | K
2 0.8862 %EV = 100 [EV x SIGMA/TOL]
=  0.00003 i = 100 [0.00003 x 6.00 / 0.00200]
3 0.5908 = 7.93972%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
AV _ \" (Ko X Ko )2 - (BV2/ () =100[ 0.00000 / 0.00027 ]
= 0.00000%
_ 2 2
—\/( 0.00000 X 0.5231 ) -( 0.00003 “/@0x3))
%AV = 100 [AV x SIGMA/TOL]
= 0.00000 Appraisers | 2 3 =100 [0.00000 x 6.00 / 0.00200]
n = parts r = trials K, 0.7071 | 0.5231 = 0.00000%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
R _ 'iEVZ + AV2 =100[ 0.00003 / 0.00027 ]
Parts | K, = 9.91437%
=\/( 0.00003 24  0.00000 2)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.00003 =100 [0.00003 x 6.00 / 0.00200]
3 0.5231 = 7.93972%
Part Variation (PV) 4 0.4467 | %PV =100 [PV/TV]
=100[ 0.00027 / 0.00027 ]
PV = R, x Kj 5 0.4030 = 99.50731%
= 0.00027
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
i = 100 [0.00027 x 6.00 / 0.00200]
Total Variation (TV
() 7 | 03534 = 79.68838%
TV =\[' GRR % + pv? 8 | 03375
- 2 2 -
—\/ ( 0.00003 “+ 000027 °) 9 | 03249 ndc = 141(PV/GRR)
=1.41( 0.00027 / 0.00003 ]
= 0.00027 10 | 0.3146 =  14.00000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.

Page 1 of 2

Created with Gage InSite (R) - www.indysoft.com





Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
AVERAGE
1 2 3 4 5 6 7 8 9 10
HUMPHREY, 1| 0.04040 | 0.03980 | 0.03990 | 0.03995 | 0.03990 | 0.03985 | 0.03995 | 0.03990 | 0.03955 | 0.04025 0.03995
2| 0.04040 | 0.03985 | 0.03990 | 0.03995 | 0.03990 | 0.03985 | 0.03995 | 0.03990 | 0.03950 | 0.04025 0.03995
3| 0.04035 | 0.03985 | 0.03990 | 0.03995 | 0.03985 | 0.03990 | 0.04000 | 0.03990 | 0.03945 | 0.04025 0.03994
Average X=
g 0.04038 | 0.03983 | 0.03990 | 0.03995 | 0.03988 | 0.03987 | 0.03997 | 0.03990 | 0.03950 | 0.04025| <  0.03994
Range =
9 0.00005 | 0.00005 | 0.00000 | 0.00000 | 0.00005 | 0.00005 | 0.00005 | 0.00000 | 0.00010 | 0.00000 Ra 0.00004
WALSH, TIM 1| 0.04035 | 0.03980 | 0.03980 | 0.03985 | 0.03985 | 0.04000 | 0.03990 | 0.04000 | 0.03945 | 0.04035 0.03994
2| 0.04035 | 0.03985 | 0.03980 | 0.03990 | 0.03985 | 0.04000 | 0.03995 | 0.03995 | 0.03950 | 0.04035 0.03995
3| 0.04035 | 0.03980 | 0.03980 | 0.03990 | 0.03990 | 0.03995 | 0.04000 | 0.03995 | 0.03950 | 0.04030 0.03995
Average b
0.04035 | 0.03982 | 0.03980 | 0.03988 | 0.03987 | 0.03998 | 0.03995 | 0.03997 | 0.03948 | 0.04033 0.03994
Range R=
0.00000 [ 0.00005 | 0.00000 | 0.00005 | 0.00005 | 0.00005 | 0.00010 | 0.00005 | 0.00005 | 0.00005 £ 0.00004
MUEHLING, 1| 0.04030 | 0.03980 | 0.03980 | 0.03990 | 0.03990 | 0.04000 | 0.04000 | 0.04000 | 0.03950 | 0.04025 0.03995
2| 0.04030 | 0.03980 | 0.03980 | 0.03995 | 0.03995 | 0.04000 | 0.03995 | 0.03995 | 0.03955 | 0.04030 0.03996
3| 0.04035| 0.03980 | 0.03980 | 0.03985 | 0.03990 | 0.03990 | 0.04005 | 0.03995 | 0.03955 | 0.04030 0.03995
Average e
0.04032 | 0.03980| 0.03980| 0.03990| 0.03992 | 0.03997 | 0.04000 | 0.03997 | 0.03953 | 0.04028 0.03995
Range R-=
0.00005 | 0.00000| 0.00000| 0.00010| 0.00005| 0.00010 | 0.00010 | 0.00005 | 0.00005 | 0.00005 & 0.00006
Y= 0.03995
Part X
0.04035| 0.03982| 0.03983| 0.03991| 0.03989 | 0.03994 | 0.03997 | 0.03994 | 0.03951 | 0.04029 RP 0.00084
([R= o0.00004 ]+[ R,= 0.00004 ]+[R= 0.00006 1])/[# OFAPPRAISERS= 3 ]= R= 0.00005
[Max X = 0.03995 ]-[Min¥= 0.03994 ]=X___=  0.00000
* [ R= 0.0005 ]x[ D~ 258 ]= UCLz= 0.00012

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are
beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute R and the limiting value from the remaining observations.

ame 3. K
Approval Signature: Blane 4 only_

Notes:

Digitally signed by
dkantz@lear.com
DN: cn=dkantz@lear.com

Date: 2016.02.24 15:22:45 -05'00'

CHARACTERISTIC: STOCK THICKNESS

GAGE USED:

BALL MICROMETER

BM-4

Page 2 of 2

Created with Gage InSite (R) - www.indysoft.com





Linearity Results

Company: CALIBRATION Date: 11/2/2015
ID: BM-4 Peformed By: WALSH, TIMOTHY

Linearity Check:  PASSED

= .191 =201
‘ta OIF< Ly )= 201063
Bias Check: PASSED
M: 16337 < tug o= 201063

Digitally signed by

2 dkantz@lear.com
. @m 1 w DN: cn=dkantz@lear.com
Approval Signature: Date: 2016.02.24 15:22:56 -05'00'






Company: CALIBRATION
Gage: BM-4
DatefTime: 11/2/2015 12:59:39 PM

Linearity Study - Graphical Analysis
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Gage Repeatability and Reproducibility Report

Part No. & Name: 650727-B01

Gage Name: CAL-75

Date: 12/10/2013

Characteristics: GRIP HEIGHT Gage No: 13091671 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: CALIPER Tolerance: 0.0300
Result: _PASS Sigma: 6.00
From data sheet: R= 0.0003 p— 0.0005 R=  0.0102
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
iy _ Rx X, =100[ 0.0002 / 0.0032 ]
- = 5.4931%
- 00003 x 05908 Trials | K,
o =
2 08862 | PV =100 [EV x SIGMA/TOL]
= 0.0002 =100 [ 0.0002 x 6.00 / 0.0300 ]
3 0.5908 = 3.5288%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 00002 / 0.0032 ]
= 7.5341%
2
= \/ ( 0.0005 X 0.5231 ) -(  0.0002 2/(10 X3))
%AV = 100 [AV x SIGMA/TOL]
= 0.0002 Appraisers | 2 3 =100 0.0002 x 6.00 / 0.0300 ]
n = parts r = trials K, 0.7071 | 0.5231 = 4.8399%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
R _ 'iEV 2 . ay2 =100[ 0.0003 / 0.0032 ]
Parts | K, = 9.3240%
=\/( 00002 24 00002 %)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.0003 =100 [ 0.0003 x 6.00 / 0.0300 ]
3 0.5231 = 5.9897%
Part Variation (PV) 4 0.4467 | %PV =100 [PV/TV]
=100[ 0.0032 / 0.0032 ]
PV = RP X K_q 5 0.4030 = 99.5644%
= 0.0032
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
- =100 [ 0.0032 x 6.00/ 0.0300 ]
Total Variation (TV) 7 0.3534 - 63.9604%
TV =\[' GRR 2 + PV?2 8 | 03375
- 2 2 -
—\/ (00003 °+ 00032 ) 9 | 03249 ndc = 141(PV/GRR)
=1.41( 0.0032 / 0.0003 ]
=  0.0032 10 | 0.3146 -  14.0000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
2 3 4 5 6 7 8 9 10
HUMPHREY, 1 0.3695 | 0.3695 | 0.3690 | 0.3690 | 0.3695 | 0.3705 | 0.3700 | 0.3600 | 0.3705 0.3687
2 0.3695 | 0.3695 | 0.3690 | 0.3695 | 0.3695 | 0.3705 | 0.3705 | 0.3600 | 0.3705 0.3689
3 0.3700 | 0.3690 | 0.3685 | 0.3705 | 0.3695 | 0.3695 | 0.3695 | 0.3600 | 0.3705 0.3687
Average X=
g 0.3697 | 0.3693 | 0.3688 | 0.3697 | 0.3695 | 0.3702 | 0.3700 | 0.3600 | 0.3705 | < 0.3687
Range RZ  o0.0006
0.0005 | 0.0005 | 0.0005 | 0.0015 | 0.0000 | 0.0010 | 0.0010 | 0.0000 | 0.0000 a .
WALSH, TIM 1 0.3700 | 0.3700 | 0.3690 | 0.3700 | 0.3700 | 0.3700 | 0.3700 | 0.3600 | 0.3700 0.3689
2 0.3700 | 0.3700 | 0.3690 | 0.3700 | 0.3700 | 0.3700 | 0.3700 | 0.3600 | 0.3700 0.3689
3 0.3700 | 0.3700 | 0.3690 | 0.3700 | 0.3700 | 0.3700 | 0.3700 | 0.3590 | 0.3700 0.3688
Average b
0.3700 | 0.3700 | 0.3690 | 0.3700 | 0.3700 | 0.3700 | 0.3700 | 0.3597 | 0.3700 0.3689
Range D=
9 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0010 | 0.0000 R 0.0001
MUEHLING, 1 0.3695 | 0.3695 | 0.3685 | 0.3690 | 0.3695 | 0.3695 | 0.3695 | 0.3595 | 0.3695 0.3684
2 0.3695 | 0.3695 | 0.3690 | 0.3695 | 0.3695 | 0.3700 | 0.3695 | 0.3595 | 0.3690 0.3685
3 0.3695 | 0.3695 | 0.3690 | 0.3690 | 0.3695 | 0.3695 | 0.3695 | 0.3600 | 0.3690 0.3684
Average e
0.3695 | 0.3695 | 0.3688 | 0.3692 | 0.3695 | 0.3697 | 0.3695 | 0.3597 | 0.3692 0.3684
Range R~
0.0000 | 0.0000 | 0.0005 | 0.0005 | 0.0000 | 0.0005 | 0.0000 | 0.0005 | 0.0005 0.0003
Y= 03687
Part X
0.3697 | 0.3696 | 0.3689 | 0.3696 | 0.3697 | 0.3699 | 0.3698 | 0.3598 | 0.3699 F 0.0102
([R= o0.0006 ]+[R ;=  0.0001 ]+[R= 0.0003 ])/[# OF APPRAISERS = 3 ] R= 0.0003
[Max X' = 03689 ]-[MinX= 03684 ]=X___ 0.0005
* [R= Ixl D= 258 ]= UCLz= 0.0008

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

[ Trolal [lignatire:

Notes: CHARACTERISTIC: GRIP HEIGHT

Bliane 3. Kority_

Digitally signed by
dkantz@lear.com
DN: cn=dkantz@lear.com

|Datet 2016.02)2415:2] :15]-05'00"

GAGE USED: CALIPER

CAL-75
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Gage Repeatability and Reproducibility Report

Part No. & Name: 781402-F1200 Gage Name: CAL-75 Date: 11/11/2013
Characteristics: COND. GRIP WIDTH Gage No: 13091671 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: CALIPER Tolerance: 0.60
Result: PASS _ Sigma: 6.00
From data sheet: R= 0.01 p— 0.01 R= 0.30
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
EV _ f:E X K{ =100[ 0.01 / 010 ]
- =  572%
- 001 x 05908 Trals | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.01 =100[ 0.01x6.00/0.60 ]
3 0.5908 = 5.49%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 000 / 010 ]
= 4-790/0
2
=\/( 0.01 X 0.5231 ) - ( 0.01 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.00 Appraisers | 2 3 =100[ 0.00x6.00/0.60 ]
n = parts r = trials K, 0.7071 | 0.5231 =  4.60%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
GRR _ 'iEVZ + AVZ =100 0.01 / 010 ]
Parts | K; = 7.46%
=\/( 0.01 24 000 %
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.01 =100[ 0.01x6.00/0.60 1]
3 0.5231 = 7.16%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.10 / 010 ]
PV = RP X K_q 5 0.4030 = 99-720/0
= 0.10
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
. =100[ 0.10x6.00/0.60 ]
Total Variation (TV) 7 0.3534 _ 95.77%
TV =\[' GRR 2 + PV?2 8 | 03375
2 =
- \" (oot 2+ o102 9 | 03249 ndc = 1.41(PV/GRR)
=141( 010 / 001 ]
= 0.10 10 | 0.3146 - 18.00

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
1 2 3 4 5 6 7 8 9 10
MUEHLING, 1| 4.28 4.29 4.51 4.30 4.29 4.30 4.28 4.30 4.30 4.20 4.31
4.29 4.30 4.52 4.29 4.29 4.29 4.29 4.29 4.30 4.20 4.31
4.29 4.29 4.51 4.29 4.28 4.30 4.30 4.30 4.29 4.21 431
Average X=
g 4.29 4.29 4.51 4.29 4.29 4.30 4.29 4.30 4.30 4.20 a 4.31
Range =
9 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 Ra 0.01
HUMPHREY, 1| 4.29 4.29 4,51 4.29 4.30 4.30 4.29 4.29 4.29 4.22 4.31
2| 4.29 4.29 4.52 4.29 4.30 4.30 4.29 4.29 4.29 4.21 431
3| 4.29 4.29 4.51 4.29 4.30 4.30 4.29 4.29 4.29 4.20 4.31
Average X,=
4.29 4.29 4.51 4.29 4.30 4.30 4.29 4.29 4.29 4.21 b 4.31
Range D=
9 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 R 0.00
WALSH, TII 1| 4.30 4.31 4.52 4.27 4.29 4.30 4.31 4.28 4.29 4.23 4.31
2l 4.30 4.30 4.53 4.28 4.31 4.31 4.33 4.30 4.29 4.22 4.32
3 4.31 4.30 4.52 4.29 4.29 431 4.33 431 4.29 4.22 4.32
Average o
g 4.30 4.30 4.52 4.28 4.30 431 4.32 4.30 4.29 4.22 4.31
Range =
9 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.03 0.00 0.01 R 0.01
Y = 431
Part X
4.29 4.30 4.52 4.29 4.29 4.30 4.30 4.29 4.29 4.21 RP 0.30
((R= 0.01 1+[R = 0.00 1+[R= 0.01 D /[ # OF APPRAISERS = 3 ] R= 0.01
[Max X = 4.31 1-[Min X = 1=Xppr= 0.01
* [ R= 0.01 1x[ Df 2.58 1= UCLz= 0.02

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature:

Bliane 3. Konity_

Digitally signed by
dkantz@lear.com
DN: cn=dkantz@Iear.com
Date: 2016.02.24 15:21:25 -05'00"

Notes: CHARACTERISTIC: CONDUCTOR GRIP WIDTH

GAGE USED:

CALIPER

CAL-75
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Gage Repeatability and Reproducibility Report

Part No. & Name: 521218-BB02

Gage Name: CAL-77

Date: 9/28/2015

Characteristics: TERMINAL LENGTH Gage No: 14003513 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: CALIPER Tolerance: 0.0200
Results:_ PASS Sigma: 6.00
From data sheet: R=  0.0003 Xopr=  0.0001 R=  0.0056
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
= =100 0.0002 0.0018
& - RXK [ / ]
- = 10.5908%
- 00003 x 05908 Trials | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.0002 =100[ 0.0002 x 6.00 / 0.0200 ]
3 0.5908 = 5.5872%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
AV _ \,’ (Kprer X K2 Y- (Bv2/ (1) =100[ 0.0001 / 0.0018 ]
- = 3.4633%
= \/ ( 0.0001 X 0.5231 Y -(  0.0002 2/(10 X3))
%AV = 100 [AV x SIGMA/TOL]
= 0.0001 Appraisers | 2 3 =100 0.0001 x 6.00 / 0.0200 ]
n = parts r = trials K, 0.7071 | 0.5231 = 1.8271%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
GRR _ 'iEV 2 a2 =100[ 0.0002 / 0.0018 ]
Parts | K; = 11.1427%
=\/( 00002 24 00001 %)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.0002 =100 [ 0.0002 x 6.00 / 0.0200 ]
3 0.5231 = 5.8784%
Part Variation (PV) 4 0.4467 %PV = 100 [PV/TV]
=100[ 0.0017 / 0.0018 ]
PV = RP X K_q 5 0.4030 = 99.3773%
= 0.0017
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100[ 0.0017 x 6.00 / 0.0200 ]
Total Variation (TV
() 7 03534 = 52.4266%
TV =\[' GRR 2 + PV?2 8 | 03375
2 =
_ \" (00002 2+ 00017 2 9 | 03049 ndc = 1.41(PV/GRR)
=1.41( 0.0017 / 0.0002 ]
= 0.0018 10 0.3146 = 12.0000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
2 3 4 5 6 7 8 9 10
MUEHLING, 1 0.9260 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9310 | 0.9310 | 0.9310 | 0.9310 0.9306
2 0.9260 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9310 | 0.9315 | 0.9310 | 0.9310 0.9306
3 0.9255 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9310 | 0.9315 | 0.9310 | 0.9310 0.9306
Average X=
g 0.9258 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9310 | 0.9313 | 0.9310 | 0.9310 | < 0.9306
Range R=  0.0002
0.0005 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0005 | 0.0000 | 0.0000 a .
WALSH, TIM 1 0.9260 | 0.9315 | 0.9305 | 0.9310 | 0.9315 | 0.9310 | 0.9315 | 0.9310 | 0.9305 0.9305
2 0.9260 | 0.9310 | 0.9310 | 0.9315 | 0.9315 | 0.9310 | 0.9310 | 0.9305 | 0.9310 0.9306
3 0.9255 | 0.9315 | 0.9310 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9305 | 0.9305 0.9304
Average b
0.9258 | 0.9313 | 0.9308 | 0.9312 | 0.9313 | 0.9310 | 0.9313 | 0.9307 | 0.9307 0.9305
Range D=
9 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0000 | 0.0005 | 0.0005 | 0.0005 R 0.0005
HUMPHREY, 1 0.9260 | 0.9310 | 0.9310 | 0.9310 | 0.9315 | 0.9315 | 0.9315 | 0.9310 | 0.9315 0.9307
2 0.9260 | 0.9310 | 0.9305 | 0.9315 | 0.9315 | 0.9315 | 0.9315 | 0.9310 | 0.9310 0.9306
3 0.9260 | 0.9315 | 0.9300 | 0.9315 | 0.9315 | 0.9310 | 0.9315 | 0.9315 | 0.9310 0.9306
Average e
0.9260 | 0.9312 | 0.9305 | 0.9313 | 0.9315 | 0.9313 | 0.9315 | 0.9312 | 0.9312 0.9306
Range R~
0.0000 | 0.0005 | 0.0010 | 0.0005 | 0.0000 | 0.0005 | 0.0000 | 0.0005 | 0.0005 0.0003
Y= 09306
Part X
0.9259 | 0.9312 | 0.9308 | 0.9312 | 0.9314 | 0.9311 | 0.9314 | 0.9309 | 0.9309 F 0.0056
([R= o0.0002 ]+[R ;=  0.0005 ]+[R= 0.0003 ])/[# OF APPRAISERS = 3 ] R= 0.0003
[Max X' = 09306 ]-[MinX= 09305 ]=X,__ 0.0001
* [ R= Ix[ D= 258 |= UUCLz= 0.0008

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature:

Bliare 1. Konity_

Digitally signed by dkantz@lear.com
DN: cn=dkantz@lear.com
Date: 2016.02.24 15:2/: 6 -05'00"

Notes: CHARACTERISTIC: TERMINAL LENGTH

GAGE USED: CALIPER

CAL-77
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Gage Repeatability and Reproducibility Report

Part No. & Name: E10767500 Gage Name: CAL-74 Date: 11/28/2018
Characteristics: LENGTH SIDE A Gage No: 13091728 Pel"formed By WALSH, TIMOTH
Specifications: Gage Type: CALIPER Tolerance: 0.40
Results:_ PASS Sigma: 6.00
From data sheet: R= 0.00 pa— 0.01 R= 0.12
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
BV _ E x K, =100] 0.00 / 004 ]
: = 7.33%
= 0.00 x 05908 Trials | K,
0 =
5 0.8862 %EV = 100 [EV x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.40 ]
3 0.5908 = 4.12%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
v - \" (Kopgee X K3 - (V2 (1)) =100[ 000 / 004 ]
= 12.04%0
2
=\/( 0.01 X 0.5231 ) - ( 0.00 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.00 Appraisers | 2 3 =100[ 0.00x6.00/0.40 ]
n = parts r = trials K; 0.7071 | 0.5231 = 6.76%0
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2, ay2 =100[ 0.01 / 004 ]
Parts | K; = 14.10%
=\/( 0.00 24 000 %
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.01 =100[ 0.01x6.00/0.40 ]
3 0.5231 = 7.91%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100] 0.04 / 004 ]
PV = R, x Kj; 5 0.4030 - 99.00%
= 0.04
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100[ 0.04x6.00/0.40 ]
Total Variation (TV) 7 0.3534 _ 55.57%
TV =\[' GRR % + PV? 8 | 03375
2 =
=141( 004 / 0.01 ]

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
AVERAGE
1 2 3 4 5 6 7 8 9 10
WALSH, TI? 1| 70.06 70.06 70.06 70.04 69.94 70.05 70.06 70.07 70.06 70.07 70.05
2| 70.07 70.06 70.06 70.04 69.95 70.06 70.07 70.06 70.05 70.07 70.05
3| 70.07 70.06 70.06 70.04 69.95 70.06 70.07 70.07 70.06 70.07 70.05
Average X=
g 70.07 70.06 70.06 70.04 69.95 70.06 70.07 70.07 70.06 70.07 a 70.05
Range =
9 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 Ru 0.01
PIOTROWS| 1| 70.05 70.05 70.05 70.04 69.95 70.05 70.06 70.06 70.06 70.06 70.04
2| 70.06 70.05 70.06 70.04 69.95 70.05 70.06 70.06 70.06 70.06 70.05
3| 70.06 70.06 70.05 70.04 69.94 70.06 70.06 70.06 70.06 70.06 70.05
Average b
70.06 70.05 70.05 70.04 69.95 70.05 70.06 70.06 70.06 70.06 70.04
Range D=
9 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 Rb 0.01
MUEHLING, 1| 70.06 70.05 70.05 70.04 69.94 70.04 70.06 70.05 70.06 70.05 70.04
2| 70.06 70.05 70.05 70.04 69.94 70.04 70.06 70.05 70.06 70.04 70.04
3| 70.07 70.05 70.05 70.04 69.94 70.04 70.06 70.06 70.06 70.05 70.04
Average e
70.06 70.05 70.05 70.04 69.94 70.04 70.06 70.05 70.06 70.05 70.04
Range =
ang 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 RS 0.00
Y= 7004
Part X
70.06 70.05 70.05 70.04 69.94 70.05 70.06 70.06 70.06 70.06 RP 0.12
(R= 001 1+[RF 001 J]+[R= 000  ])/[# OF APPRAISERS = 3 ] R= 0.00
[Max X = 70.05 ]-[Min X = 70.04 ]=XD!FF= 0.01
* [R= 0.00 1x[ D= 258 1= UCLz= 0.01

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute R and the limiting value from the remaining observations.

Approval Signature: com

Notes: CHARACTERISTIC: LENGTH DIMENSION

d kantz @ Iear « Digitally signed by dkantz@Ilear.com

DN: cn=dkantz@lear.com
Date: 2018.11.28 14:37:58 -05'00"

GAGE USED: CALIPER CAL-74
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Linearity Results

Company: CALIBRATION Date: 12/16/2013
ID: CAL-75 Peformed By: WALSH, TIMOTHY
Linearity Check:  PASSED
‘ tl=1s013< b o= 201063
Bias Check: PASSED
M: LOT23 < tug o= 201063

Digitally signed by
= dkantz@lear.com
ama DN: cn=dkantz@lear.com
i @ 1 KM@- Date: 2016.02.24 15:2( 14
Approval Signature: 0500






Company. CALBRATION
Gage: CAL-TS
DatesTime: 121652013 2:34:43 PM

Linearity Study - Graphical Analysis

0.0005 - *

0.0004 -

0.0004

0.0003 -

0.0003 -

0.0002 -

0.0002

0.0001

0.0001 -

0.0000 -

0.0000 K- —rp=r=r=gp-==u.

=0.0001 1






Linearity Results

Company: CALIBRATION Date: 11/2/2015
ID: CAL-77 Peformed By: WALSH, TIMOTHY

Linearity Check:  PASSED

= 1.83934 =201
‘ta BIOBA <t o= 201063
Bias Check: PASSED
‘t b‘: BOB0B < t,o o= 201063

Digitally signed by

d dkantz@lear.com
@m l K% DN: cn=dkantz@lear.com
Approval Signature: Date: 2016.02.24 15:2(:5/1-0500'






Company: CALIBRATION
Gage: CAL-TT
DatefTime: 11/2/2015 12:53.18 PM

Linearity Study - Graphical Analysis
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0.0004
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0.0002
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0.0001
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0.0000 -pE
-0.0001 4
-0.0001 -
-0.0002 -
-0.0002 -
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-0.0004 -
-0.0004 -
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-0.0005 -






Gage Repeatability and Reproducibility Report

Part No. & Name: 100725-UWE09 Inspection RecCOMPARATOR SG-148 Date: 11/3/2015
Characteristics: HOLE LOCATION Gage No: C09269/9269L Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: 16 INCH COMPARATOR Tolerance: 0.60
Results:_PASS Sigma: 6.00
From data sheet: R= 0.00 pa— 0.00 R= 0.13
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
EV _ E X K{ =100[ 0.00 / 004 ]
- = 7.23%
- 000 x 05908 Trials | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.60 ]
3 0.5908 = 2.94%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 000 / 004 ]
5 = 0.00°/o
=\/( 0.00 X 0.5231 ) - ( 0.00 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.00 Appraisers | 2 3 =100[ 0.00x6.00/0.60 ]
n = parts r = trials K, 0.7071 | 0.5231 = 0.00%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2 ay2 =100 000 / 0.04 ]
Parts | K, = 7.23%
= \/ ( 000 %4 000 %
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.60 ]
3 0.5231 = 2.94%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.04 / 004 ]
PV = RP X K_q 5 0.4030 = 99-740/0
= 0.04
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100 0.04 x 6.00 / 0.60
Total Variation (TV) 7 0.3534 _ [40_54%X / ]
TV =\[' GRR % + PV? 8 | 03375
2 =
- \" (000 2+ 004 ) 9 | 03049 ndc = 1.41(PV/GRR)
=141( 004 / 000 ]
= 0.04 10 0.3146 — 19.00

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
PP AVERAGE
1 2 3 4 5 6 7 8 9 10
WALSH, TIM 1| 39.91 40.04 40.04 40.04 40.04 40.05 40.04 40.04 40.03 40.04 40.03
2| 39.91 40.04 40.04 40.04 40.04 40.04 40.04 40.05 40.04 40.04 40.03
3| 39.91 40.04 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.05 40.03
Average X =
g 39.91 40.04 | 40.04 | 40.04 | 40.04 | 40.04 40.04 | 40.04 | 40.04 | 40.04 a 40.03
Range =
9 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.01 0.01 Ra 0.00
DRAPER, D/ 1| 39.92 40.03 40.04 40.04 40.04 40.04 40.04 40.05 40.04 40.04 40.03
2| 39.91 40.04 40.04 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.03
3] 39.91 40.04 40.04 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.03
Average b
39.91 40.04 40.04 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.03
Range D=
9 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 Rb 0.00
MUEHLING, 1 39.91 40.03 40.04 40.03 40.04 40.04 40.04 40.04 40.04 40.05 40.03
2| 39.92 40.04 40.04 40.04 40.04 40.03 40.04 40.04 40.05 40.04 40.03
3 39.92 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.05 40.04 40.03
Average e
39.92 40.03 40.04 40.04 40.04 40.04 40.04 40.04 40.05 40.04 40.03
Range =
9 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.01 RS 0.01
Y= 4003
Part X
39.91 40.04 40.04 40.04 40.04 40.04 40.04 40.04 40.04 40.04 RP 0.13
(R= o000 1+[R= 000 ]+[R= o001 1)/[#OFAPPRAISERS= 3 ] R= 0.00
[Max X¥= 40.03 ]-[MinX= 4003 =X, __ 0.00
* [ R= 0.00 1x[ Df 2.58 1= UCLz= 0.01

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Digitally signed by

Approval Signature:

Bliane 3. Konity_

dkantz@lear.com

DN: cn=dkantz@lear.com
Date: 2016.02.24 15:24:0
050"

Notes: CHARACTERISTICS: LOCATION OF A FEATURE

GAGE USED: OPTICAL COMPARATOR

SG-148
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Linearity Results

Company: CALIBRATION OUTSIDE Date: 11/3/2015
ID: COMPARATOR SG-148 Peformed By: WALSH, TIMOTHY

Linearity Check:  PASSED

= 47461 =201
‘ta 61<  tq gps= 201063
Bias Check: PASSED
M: A7091< tye o= 201063

Digitally signed by

@, 1 K dkantz@lear.com

DN: cn=dkantz@lear.
_ iame d. Ronly 0N oraenngenrcon,
Approval Signature: -0500






Company: CALIBRATION OUTSIDE
Gage: COMPARATOR SG-148 3
DatefTime: 11/32015 12:51:51 FM

Linearity Study - Graphical Analysis

0.0005 - *

0.0004 -

0.0004

0.0003

0.0003 -

0.0002 -

0.0002 -

0.0001 -

0.0001

0.0000

0.0000 -

-0.0001 -

-0.0001 -






Gage Repeatability and Reproducibility Report

Part No. & Name: E00350300 Inspection RecSMART-SCOPE SG-146 Date: 11/20/2014

Characteristics: ~ SPRING LOCATION Gage No: ~ SVL3023982 Performed By: WALSH, TIMOTH]

Specifications: Gage Type: SMARTSCOPE FLASH Tolerance: 0.10

Results:___PASS Sigma: 6.00

From data sheet: R= 0.00 pa— 0.00 R= 0.03
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)

Repeatability - Equipment Variation (EV)

%EV = 100 [EV/TV]
=100[ 0.00 / 0.01 ]

EV = f_a X KI
- = 11.91%
- 000 x 05908 Trials | K,
0 =
2 0.8862 %EV = 100 [EV x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.10 ]
3 0.5908 = 7.06%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
AV =\/(XD!FFX K. - v/ () =100[ 0.00 / 0.01 ]

= 6.72%

=\/( 0.00 X

0.5231 )2- ( 0.00  2/0x3))

%AV = 100 [AV x SIGMA/TOL]

= 0.00 Appraisers | 2 3 =100[ 0.00x6.00/0.10 ]
n = parts r = trials K, 0.7071 | 0.5231 =  3.98%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
GRR ) 'iEVZ N =100[ 000 / 0.01 ]
Parts | K, =  13.67%
= \/ ( 0.00 24 0.00 2)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.10 ]
3 0.5231 =  810%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.01 / 001 ]
= 0.01
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
i =100[ 0.01x6.00/0.10 ]
Total Variation (TV) 7 0.3534 _ 58.72%
TV =\[' GRR % + pv? 8 | 03375
2 =
_ \" (o000 2+ 0.01 ) 9 0.3249 ndc 1.41(PV/GRR)
=141( 001 / 000 ]
= 0.01 10 | 0.3146 = 10.00

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.

Notes: Approved Minimal Tolerance 10 - 20% DLK Reviewed 8/31/2015
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
1 2 3 4 5 6 7 8 9 10
HUMPHREY, 1| 4.60 4.59 4.60 4.60 4,61 4.60 4.60 4.62 4.60 4.61 4.60
2| 4.60 4.59 4.60 4.60 4.61 4.60 4.60 4.62 4.60 4.60 4.60
3| 4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 4.60
Average X=
g 4.60 4.59 4.60 4.60 4.61 4.60 4.60 4.62 4.60 4.60 a 4.60
Range =
9 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 Ra 0.00
MUEHLING, 1| 4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.63 4.60 4,59 4.60
4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 4.60
4.60 4.59 4.60 4.61 4.60 4.60 4.60 4.62 4.60 4.60 4.60
Average X,=
4.60 4,59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 b 4.60
Range D=
9 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 R 0.00
WALSH, TI 1| 4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 4.60
2l  4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 4.60
3] 4.60 4,59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4,59 4.60
Average o
g 4.60 4,59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 4.60
Range =
ang 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 R 0.00
Y = 4.60
Part X
4.60 4.59 4.60 4.60 4.60 4.60 4.60 4.62 4.60 4.60 RP 0.03
((R= 0.00 1+[R = 0.00 1+[R= 0.00 D /[ # OF APPRAISERS = 3 ] R= 0.00
[Max X= 460 ]-[MinX= = X = 0.00
* [ R= 0.00 1x[ Df 2.58 1= UCLz= 0.01

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

[ Trolal [ignatre:

Bliame 1. Konity_

Digitally signed by dkantz@lear.com
DN: cn=dkantz@lear.com

"Dl 0160326 TS24 [0S0

Notes: CHARACTERISTIC: SPRING LOCATION

GAGE USED:

SMARTSCOPE OGP FLASH 302
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Linearity Results

Company: CALIBRATION OUTSIDE Date: 11/2/2015

ID: SMART-SCOPE SG-146 Peformed By: WALSH, TIMOTHY
Linearity Check:  PASSED
=, 1< =2.01
‘ta 9806 tyg, g7 = 201063
Bias Check: PASSED
M: 140802 < b0 o= 201063

Digitally signed by
dkantz@lear.com

@m l K@ DN: cn=dkantz@lear.com

. Date: 2016.02.24 15:25:0
Approval Signature: -05'00"






Company. CALBRATION QUTSIDE
Gage: SMART-SCOPE SG-1456
Date/Time: 11/2/2015 1:45:18 PM

Linearity Study - Graphical Analysis

0.0005 -

0.0004 -

0.0004

0.0003 -

0.0003 -

0.0002 -

0.0002

0.0001

0.0001 -

00000 HF - S e e e

0.0000 -FE

-0.0001 4






Stability Bias Report

Part Company: CALIBRATION
Part Number: 751218-W01
Characteristic: SERRATION DEPTH

Company: CALIBRATION
ID: 1-404

Date: 12/26/2013

PASS
n Mean ? Standard Standard Error
ean, Deviation of Mean
Measured | ;g .0082 .0006 .0002
Value

Reference Value = .0085, alpha = .05, m =5, g = 3, d2* = 2.3788

95% Confidence Interval

t statistic df Slgnlﬁzcan’FItc\i/alue Bias of the Bias
(2-tailed) Lower Upper
Measured Value -2.0883 11.1000 2.1988 -.0003 -.0007 .0000

Approval Signature: @m 4. KM@

Digitally signed by
dkantz@lear.com
DN: cn=dkantz@lear.com

Date: 2016.02.24 15:25:16 -05'00"






Company: CALBRATION
Part: 751218- W01

Char: SERRATION DEPTH 1
Date/Time: 12/26/2013 11:32:16 AM Xbar & R Chart for Etﬂh“lt}f

IJ.I]EIE-E-L

0.0085






Gage Repeatability and Reproducibility Report

Part No. & Name: 781402-F1200 Gage Name: BLM-8 Date: 10/6/2015
Characteristics: RIB HEIGHT Gage No: 2366672 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: BLADE MICROMETER Tolerance: 0.200
Results: PASS Sigma: 6.00
From data sheet: R= 0.001 pa— 0.001 R= 0.063
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
= =100 0.001 0.020
B = RXK, [ / ]
- = 3.534%
- 0001 x 05908 Trials | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.001 =100[ 0.001x6.00/0.200 ]
3 0.5908 =  2117%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 0000 / 0020 ]
= 1.140%
2
= \/( 0.001 X 0.5231 ) - ( 0.001 2/(10 x3))
%AV = 100 [AV x SIGMA/TOL]
= 0.000 Appraisers | 2 3 =100[ 0.000x 6.00/0.200 ]
n = parts r = trials K 2 0.7071 | 0.5231 = 0.683%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2 ay2 =100[ 0.001 / 0.020 ]
Parts | K, = 3.713%
=\/( 0001 24+ 0000 2
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.001 =100[ 0.001x6.00/0.200 ]
3 0.5231 = 2.2250/,
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.020 / 0.020 ]
PV - R, x Kj 5 | 04030 = 99.931%
= 0.020
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100[ 0.020x6.00/0.200 ]
Total Variation (TV) 7 0.3534 _ 59.871%
TV =\[' GRR 2 + pv?2 8 | 03375
2 =
- \" (o001 2+ o002 2 9 | 03049 ndc = 1.41(PV/GRR)
=141( 0020 / 0.001 ]
= 0.020 10 0.3146 — 37.000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
PP AVERAGE
1 2 3 4 5 6 7 8 9 10
WALSH, TI' 1| o0.388 0.388 0.387 0.325 0.388 0.383 0.384 0.388 0.387 0.387 0.381
2| 0.387 0.388 0.388 0.325 0.388 0.382 0.384 0.387 0.388 0.388 0.381
3| 0.387 0.387 0.387 0.324 0.388 0.383 0.382 0.389 0.387 0.388 0.380
Average X =
g 0387 | 0.388 | 0.387 | 0.325 | 0.388 | 0.383 0.383 | 0.388 | 0.387 | 0.388 a 0.380
Range =
9 0.001 0.001 0.001 0.001 0.000 0.001 0.002 0.002 0.001 0.001 Ra 0.001
HUMPHREY, 1| 0.389 0.386 0.387 0.324 0.390 0.380 0.383 0.389 0.387 0.388 0.380
2| 0.388 0.388 0.386 0.326 0.390 0.380 0.384 0.386 0.387 0.389 0.380
3| 0.388 0.388 0.388 0.326 0.389 0.382 0.382 0.387 0.387 0.388 0.381
Average b
0.388 0.387 0.387 0.325 0.390 0.381 0.383 0.387 0.387 0.388 0.380
Range D=
9 0.001 0.002 0.002 0.002 0.001 0.002 0.002 0.003 0.000 0.001 R 0.002
MUEHLING, 1| o0.388 0.388 0.386 0.325 0.389 0.379 0.382 0.387 0.387 0.388 0.380
2| 0.388 0.386 0.386 0.326 0.388 0.379 0.384 0.388 0.388 0.387 0.380
3 o0.388 0.386 0.386 0.326 0.388 0.379 0.384 0.387 0.387 0.387 0.380
Average e
0.388 0.387 0.386 0.326 0.388 0.379 0.383 0.387 0.387 0.387 0.380
Range =
ang 0.000 0.002 0.000 0.001 0.001 0.000 0.002 0.001 0.001 0.001 R 0.001
Y= 0380
Part X
0.388 0.387 0.387 0.325 0.389 0.381 0.383 0.388 0.387 0.388 RP 0.063
((R= 0001 J+[R = 0002 J+[R= 0.001 ])/[ # OF APPRAISERS = 3 ] R= 0.001
[Max X¥= 0380 ]-[MinX= 0380 =X, __= 0.001
* [ R= 0.001 1x[ Df 2.58 1= UCLz= 0.003

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature:

Plane 1. Kosit,_

Digitally signed by dkantz@lear.com
DN: cn=dkantz@Iear.com
Date: 2016.02.24 15:25:12 -05'00'

Notes: CHARISTERISTIC:

RIB HEIGHT

GAGE USED:

BLADE MICROMETER

BLM-8
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Linearity Results

Company: CALIBRATION Date: 11/2/2015
ID: BLM-8 Peformed By: WALSH, TIMOTHY

Linearity Check:  PASSED

= 85662 =201
‘ta BS662 <t o= 201063
Bias Check: PASSED
M: L2509 < tye o= 201063

Digitally signed by

S dkantz@lear.com
@m l K% DN: cn=dkantz@lear.com
Approval Slgnature: Date: 2016.02.24 15:25:44 -05'00"






Company: CALIBRATION
Gage: BLM-28
CatefTime: 11/262015 12:48:11 PK

Linearity Study - Graphical Analysis

0.0001 |
0.0000
0.0000 -
0.0000 -
0.0000 -
0.0000 -
0.0000 -
0.0000 -
0.0000 -

0.0000 -

0.0000 -

0.0000 -






Gage Repeatability and Reproducibility Report

Part No. & Name: .077 + @ PINS

Gage Name: MIC-06

Date: 11/28/2018

Characteristics: PIN DIAMETER Gage No: 1267490 Pel"formed By WALSH, TIMOTH
Specifications: Gage Type: MICROMETER Tolerance: 0.00020
Result: PASS Sigma: 6.00
From data sheet: R= ~ 0.00001 Xoer=  0.00000 R= 000015
Measurement Unit Analysis 9% Total Var. (TV), %o Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
BV _ Rx K, =100[ 0.00001 / 0.00005 ]
: = 14.39063%
- 000001 x  0.5908 Trials | K,
o =
5 0.8862 %EV = 100 [EV x SIGMA/TOL]
= 0.00001 =100 [0.00001 x 6.00 / 0.00020]
3 0.5908 = 20.58445%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
AV _ \" (X per X Ko )2 (V2 () =100[ 0.00000 / 0.00005 ]
= 0.00000%
_ 2 2
—\/( 0.00000 X 0.5231 ) -( 0.00001 “/@0x3))
%AV = 100 [AV x SIGMA/TOL]
= 0.00000 Appraisers | 2 3 =100 [0.00000 x 6.00 / 0.00020]
n = parts r = trials K, 0.7071 | 0.5231 = 0.00000%6
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
GRR _ 'iEV 2 + sz =100[ 0.00001 / 0.00005 ]
Parts | K; = 14.39063%
=\/( 0.00001 24  0.00000 2)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.00001 =100 [0.00001 x 6.00 / 0.00020]
3 0.5231 = 20.58445%
Part Variation (PV) a 0.4467 | %PV =100 [PV/TV]
=100[ 0.00005 / 0.00005 ]
PV = R, x Kj; 5 0.4030 = 98.95913%
= 0.00005
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L. =100 [0.00005 x 6.00 / 0.00020]
Total Variation (TV
(V) 7 0.3534 = 141.55172%
TV =\[' GRR 2 + pv?2 8 | 03375
- 2 2 -
—\/ ( 0.00001 “+ 0.00005 °) 9 | 03249 ndc = 141(PV/GRR)
= 1.41( 0.00005 / 0.00001 ]
= 0.00005 10 0.3146 =  9.00000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
AVERAGE
1 2 3 4 5 6 7 8 9 10
MUEHLING, 1| 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07710 | 0.07705 0.07708
2| 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
3| 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
Average X=
g 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07707 | 0.07705| =  0.07707
Range =
9 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 Ra 0.00001
WALSH, TI 1| 0.07705 | 0.07710 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
2| 0.07705 | 0.07710 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07710 | 0.07705 | 0.07705 0.07708
3| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07710 0.07707
Average b
0.07705 | 0.07708 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07707 | 0.07705 | 0.07707 0.07707
Range R=
0.00000 | 0.00005 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 | 0.00005 B 0.00002
PIOTROWSI 1| 0.07710| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07710 | 0.07705 0.07708
2| 0.07705| 0.07705| 0.07705| 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07710 | 0.07705 | 0.07705 0.07707
3| 0.07710| 0.07705| 0.07705| 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
Average e
0.07708 | 0.07705| 0.07705| 0.07705| 0.07705| 0.07720 | 0.07705| 0.07707 | 0.07707 | 0.07705 0.07707
Range R-=
0.00005 | 0.00000| 0.00000| 0.00000| 0.00000 | 0.00000 | 0.00000| 0.00005| 0.00005 | 0.00000 & 0.00002
Y= 007707
Part X
0.07706 | 0.07706| 0.07705| 0.07707 | 0.07705| 0.07720 | 0.07705| 0.07706 | 0.07706 | 0.07706 £ 0.00015
(IR= o.00001 ]+ [Ef 000002 ]+[R= 000002 1])/[#OFAPPRAISERS= 3 ]= R= 000001
[Max X = 007707 ]-[Min X = 0.07707 ] erz 0.00000
* [ R= o0.00001 ]x[ D4= 2.58 1= UCLz= 0.00003

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are
beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute R and the limiting value from the remaining observations.

Approval Signature:

dkantz@lear.com

Digitally signed by

dkantz@lear.com
DN: cn=dkantz@Ilear.com

Date: 2018.11.28 14:37:09 -05'00'

Notes: CHARACTERISTIC: DIAMETER DIMENSION  GAGE USED: MICROMETER

MIC-06
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Gage Repeatability and Reproducibility Report

Part No. & Name: .077 + @ PINS

Gage Name: MIC-33

Date: 10/27/2015

Characteristics: ~ PIN DIAMETER Gage No: ~ 45238968 Performed By: WALSH, TIMOTH]
Specifications: Gage Type: MICROMETER Tolerance: 0.00020
Results;_ PASS Sigma: 6.00
From data sheet: R=  0.00001 Xoer=  0.00000 R= 0.00015
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
EV _ E X K{ =100[ 0.00000 / 0.00005 ]
- = 8.28071%
= 000001 x 05908 Trals | K,
2 0.8862 %EV = 100 [EV x SIGMA/TOL]
= 0.00000 : =100 [0.00000 x 6.00 / 0.00020]
3 0.5908 = 11.76254%

Reproducibility - Appraiser Variation (AV)

=\/(ID!FFX Koy ev®/ ()

%AV = 100 [AV/TV]
=100[ 0.00000 / 0.00005 ]

AV
= 1.05125%
2
=\/( 0.00000 X 0.5231 ) -(  0.00000 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.00000 Appraisers 2 3 = 100 [0.00000 x 6.00 / 0.00020]
n = parts r = trials K, 0.7071 | 0.5231 = 1.49327%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
GRR ) 'iEVZ N =100[ 0.00000 / 0.00005 ]
Parts K, = 8.34718%
=\/( 0.00000 24  0.00000 2)
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
=  0.00000 = 100 [0.00000 x 6.00 / 0.00020]
3 0.5231 = 11.85695%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.00005 / 0.00005 ]
PV = R, x Kj 5 0.4030 = 99.65101%
=  0.00005
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
i =100 [0.00005 X 6.00 / 0.00020]
Total Variation (TV
(V) 7 0.3534 = 141.55172%
TV =\[' GRR % + pv? 8 | 03375
- 2 2 -
—\/ (000000 “+ 0.00005 ) 9 | 0.3249 ndc = 141(PV/GRR)
=1.41( 0.00005 / 0.00000 ]
= 0.00005 10 | 0.3146 =  16.00000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
PP AVERAGE
1 2 3 4 5 6 7 8 9 10
WALSH, TIM 1| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
2| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
3| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
Average X=
g 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07707 | 0.07720 | 0.07705 | 0.07705 | 0.07705| 0.07705| <  0.07707
Range =
9 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 Ra 0.00001
MUEHLING, 1| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07710 | 0.07705 | 0.07705 0.07707
2| 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
3| 0.07705 | 0.07705 | 0.07705 | 0.07710 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
Average b
0.07705 | 0.07705| 0.07705| 0.07707 | 0.07705 | 0.07720 | 0.07705 | 0.07707 | 0.07705 | 0.07705 0.07707
Range R=
0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 | 0.00000 £ 0.00001
HUMPHREY, 1| 0.07705| 0.07705| 0.07705| 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07710 | 0.07705 0.07707
2| 0.07705| 0.07705| 0.07705 | 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
3| 0.07705| 0.07705| 0.07705| 0.07705 | 0.07705 | 0.07720 | 0.07705 | 0.07705 | 0.07705 | 0.07705 0.07707
Average e
0.07705| 0.07705| 0.07705| 0.07705| 0.07705 | 0.07720 | 0.07705| 0.07705 | 0.07707 | 0.07705 0.07707
Range R-=
0.00000 | 0.00000| 0.00000| 0.00000| 0.00000| 0.00000 | 0.00000 | 0.00000 | 0.00005 | 0.00000 & 0.00001
Y= 0.07707
Part X
0.07705 | 0.07705| 0.07705| 0.07706| 0.07706 | 0.07720 | 0.07705| 0.07706 | 0.07706 | 0.07705 F  0.00015
([R= o0.00001 ]+[ R,= 0.00001 ]+[R= o0.00001 1])/[#OFAPPRAISERS= 3 ]= R= o0.00001
[Max X' = 0.07707 ]-[MinX= 0.07707 ]=X___=  0.00000
* [ R= o0.00001 ]X[ Df 2.58 1= UCLz= 0.00002

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are
beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute R and the limiting value from the remaining observations.

Approval Signature:

Notes:

Bliane 3. Kanity_

Digitally signed by
dkantz@lear.com

DN: cn=dkantz@lear.com

Date: 2016.02.24 15:26:02 -05'00"

CHARACTERISTICS: DIAMETER DIMENSION

GAGE USED: MICROMETER

MIC-33
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Linearity Results

Company: CALIBRATION Date: 11/2/2015
ID: MIC-33 Peformed By: WALSH, TIMOTHY

Linearity Check:  PASSED

= 1.03621 =201
‘ta 03621 <t = 201063
Bias Check: PASSED
M: L6052 < b0 o= 201063

Digitally signed by
. dkantz@lear.com
@m l KM@ DN: cn=dkantz@lear.com
. . Date: 2016.02.24 15:26:15
Approval Signature: -0500°






Company. CALBRATION
Gage: MIC-33
DatefTime: 117202015 9:07:55 AM

Linearity Study - Graphical Analysis

0.0005 -

0.0004 -

0.0004

0.0003 -

0.0003 -

0.0002 -

0.0002

0.0001

0.0001 -

0.0000 W~ T ———_p e .
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-0.0001 4






Stability Bias Report

Part Company: CALIBRATION

Company: CALIBRATION

Date: 12/23/2013

Part Number: 920-414-040-2 ID: FG-101-I
Characteristic: 6TH REMOVAL
PASS
n Mean ? Standard Standard Error
ean, Deviation of Mean
Measured | 5, 2.8110 6353 1160
Value

Reference Value = 2.8000, alpha = .05, m = 3, g = 10, d2* = 1.7157

95% Confidence Interval

t statistic df Slgnlﬁzcan’FItC\i/alue Bias of the Bias
(2-tailed) Lower Upper
Measured Value .0948 18.4000 2.0978 .0110 -.2323 .2543

Approval Signature: @m l KM@_

Digitally signed by
dkantz@lear.com

DN: cn=dkantz@lear.com

Date: 2016.02.24 15:26:2(1-05'00"






Company. CALBRATION
Part: 920-414-040-2

Char: 6TH REMOVAL -
Date/Time: 122372013 3:09:52 PM Xbar & R Chart for Etﬂh“lt}f

E.EUUUL

3.2000 4
3.1000
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o 3

= 29000

L 2 8000

[l
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I:EPJ 2 5000 4
2 5000 -
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Stability Bias Report

Part Company: CALIBRATION OUTSIoEpany: CALIBRATION OUTSIDE Date: 11/8/2013
Part Number: 2B202011F
Characteristic: PEEL TEST

ID: CHATILLION TCD-225

PASS
p Mean ? Standard Standard Error
€an, Deviation of Mean
Measured 75 72.6027 14.6899 1.6962
Value

Reference Value = 72.0000, alpha = .05, m = 3, g = 25, d2* = 1.7019

o 95% Confidence Interval
t statistic df Slgnlﬁzcatn’FItc\i/alue Bias of the Bias
(2-tailed) Lower Upper
Measured Value .3553 45.5750 2.0134 .6027 -2.8126 4.0179
: Digitally signed by
Pane L. Konity 50 con

Approval Signature:

Date: 2016.02.24 15:26:44 -05'00'






Company. CALBRATION QUTSIDE
Part: 2ZB202011F

“har FREL TEST Xbar & R Chart for Stability

Drate/Time: 11/8/2013 12:54:57 PM

82 0000 L--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I-i

50.0000 -
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A%}

L) 68.0000 4
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i 18

0 1.285 257 3.855 5.14 6.424 7.709 8.99410.27911.56412.840 4. 13415 419 6.7041 7. 53851 9.27 320 55821 .84 33.128






Gage Repeatability and Reproducibility Report

Part No. & Name: 3B0YC0201 Gage Name: PM-004 Date: 11/6/2015
Characteristics: MATL THICK @ BEND Gage No: N/A Pel"formed By WALSH, TIMOTH)
Specifications: Gage Type: POINT MICROMETER Tolerance: 0.163
Results:_ PASS Sigma: 6.00
From data sheet: R= 0.004 pa— 0.001 R= 0.072
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
= =100 0.002 0.023
EV = Rx K, [ / ]
- = 10.138%
- 0004 x 05908 Trials | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.002 =100[ 0.002x6.00/0.163 ]
3 0.5908 = 8.443%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 0000 / 0023 ]
- = 0.536%
=\/( 0.001 X 0.5231 ) - ( 0.002 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.000 Appraisers | 2 3 =100[ 0.000x6.00/0.163 ]
n = parts r = trials K 2 0.7071 | 0.5231 = 0.446%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2 ay2 =100[ 0.002 / 0.023 ]
Parts | K; = 10.152%
=\/( 0002 24+ 0000 2
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.002 =100[ 0.002x6.00/0.163 ]
3 0.5231 = 8.455%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.023 / 0.023 ]
PV = RP X K_q 5 0.4030 = 99.483%
= 0.023
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100[ 0.023x6.00/0.163 ]
Total Variation (TV) 7 0.3534 _ 82.853%
TV =\[' GRR % + PV? 8 | 03375
2 =
- \" (o002 2+ o003 ) 9 | 03249 ndc = 1.41(PV/GRR)
=141( 0023 / 0.002 ]
= 0.023 10 0.3146 — 13.000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
2 3 4 5 7 8 9 10
WALSH, TIM 1 2.449 2.450 2.380 2.450 2.446 2.448 2.450 2.450 2.455 2.443
2 2.450 2.449 2.380 2.447 2.446 2.449 2.449 2.439 2.453 2.441
3 2.450 2.452 2.380 2.450 2.452 2.453 2.448 2.452 2.450 2.444
Average X=
g 2.450 2.450 | 2.380 2.449 2.448 2.450 2.449 2.447 2.453 a 2443
Range =
9 0.001 0.003 | 0.000 0.003 | 0.006 0.005 | 0.002 | 0.013 0.005 Ra 0.004
MUEHLING, 1 2.450 2.454 2.379 2.448 2.450 2.447 2.448 2.450 2.450 2.442
2.448 2.449 2.379 2.449 2.452 2.450 2.449 2.446 2.450 2.442
2.454 2.448 2.380 2.449 2.448 2.450 2.447 2.448 2.450 2.443
Average X,=
2.451 2.450 2.379 2.449 2.450 2.449 2.448 2.448 2.450 b 2.442
Range D=
9 0.006 0.006 0.001 0.001 0.004 0.003 0.002 0.004 0.000 R 0.003
CROUCH,D 1 2.453 2.452 2.378 2.451 2.450 2.451 2.449 2.449 2.452 2.444
2 2.450 2.448 2.378 2.451 2.447 2.453 2.450 2.449 2.450 2442
3 2.450 2.450 2.379 2.452 2.450 2.456 2.454 2.456 2.447 2.444
Average o
g 2.451 2.450 2.378 2.451 2.449 2.453 2.451 2.451 2.450 2.443
Range =
9 0.003 0.004 0.001 0.001 0.003 0.005 0.005 0.007 0.005 R 0.004
Y= 2443
Part X
2.450 2.450 2.379 2.450 2.449 2.451 2.449 2.449 2.451 RP 0.072
(R= 0004 ]+[R= 0003 ]+[R= 0004 J)/[#OFAPPRAISERS= 3 ] R=  0.004
[Max X = 2443 ]-[MinX= 2442 [=3%, I
* [R= IxL D= 258 ]= UCLz= 0010

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature:

Plane d. K%

Digitally signed by
dkantz@lear.com
DN: cn=dkantz@lear.com

Date: 2016.02.24 15:2 :02 -05'00"

CHARACTERISTICS: MATERIAL THICKNESS AT BEND

Notes:

GAGE USED: POINT MICROMETER
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Gage Repeatability and Reproducibility Report

Part No. & Name: 2B202011F Gage Name: PM-004 Date: 11/11/2015
Characteristics: STAGE1 TOX THICKNESS Gage No: N/A Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: POINT MICROMETER Tolerance: 0.100
Results:_PASS Sigma: 6.00
From data sheet: R= 0.003 pa— 0.002 R= 0.051
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
EV _ f:E X K{ =100[ 0.001 / 0.016 ]
- = 9153%
- 0003 x 05908 Trials | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.001 =100[ 0.001x6.00/0.100 ]
3 0.5908 =  8.940%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 0001 / 0016 ]
= 5.762%
2
= \/( 0.002 X 0.5231 ) - ( 0.001 2/(10 X3))
%AV = 100 [AV x SIGMA/TOL]
= 0.001 Appraisers | 2 3 =100[ 0.001x6.00/0.100 ]
n = parts r = trials K 2 0.7071 | 0.5231 = 5.627%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2 a2 =100[ 0.002 / 0.016 ]
Parts K, = 10.816%
=\/( 0001 24+ 0001 2
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.002 =100[ 0.002x6.00/0.100 ]
3 0.5231 = 10.563%
Part Variation (PV) 4 0.4467 | %PV =100 [PV/TV]
=100[ 0.016 / 0.016 ]
PV = RP X K_q 5 0.4030 = 99.413%
= 0.016
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
L =100[ 0.016 x6.00/0.100 ]
Total Variation (TV) 7 0.3534 _ 97.094%
TV =\[' GRR % + PV? 8 | 03375
2 =
- \" (o002 2+ oo ) 9 | 03049 ndc = 1.41(PV/GRR)
=141( 0016 / 0.002 ]
= 0016 10 | 0.3146 - 12,000

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
2 5 7 8 9 10
WALSH, TIM 1 0.287 0.282 0.241 0.283 0.287 0.282 0.294 0.283 0.282 0.281
2 0.283 0.285 0.241 0.285 0.286 0.283 0.293 0.288 0.284 0.281
3 0.284 0.284 0.241 0.280 0.283 0.283 0.293 0.285 0.281 0.280
Average X=
g 0.285 | 0.284 0.283 | 0.285 0.283 | 0.293 | 0.285 | 0.282 a 0.281
Range =
9 0.004 | 0.003 | 0.000 0.005 0.004 0.001 0.001 0.005 0.003 Ra 0.003
DRAPER, D/ 1 0.287 0.286 0.242 0.283 0.286 0.284 0.295 0.288 0.288 0.283
2 0.288 0.285 0.243 0.287 0.285 0.285 0.291 0.288 0.287 0.283
3 0.287 0.285 0.283 0.288 0.286 0.292 0.287 0.286 0.282
Average X,=
0.287 0.285 0.284 0.286 0.285 0.293 0.288 0.287 b 0.282
Range D=
9 0.001 0.001 0.004 0.003 0.002 0.004 0.001 0.002 R 0.002
CROUCH,D 1 0.284 0.288 0.283 0.288 0.284 0.294 0.287 0.283 0.282
2 0.283 0.284 0.282 0.287 0.281 0.292 0.284 0.280 0.280
3 0.282 0.284 0.285 0.285 0.282 0.295 0.287 0.283 0.281
Average e
0.283 0.242 0.283 0.287 0.282 0.294 0.286 0.282 0.281
Range =
ang 0.002 0.001 0.003 0.003 0.003 0.003 0.003 0.003 R 0.003
Y= 0281
Part X
0.285 0.285 0.242 0.283 0.286 0.283 0.293 0.286 0.284 RP 0.051
((R= 0,003 J+[R = 0002 J+[R= 0.003 ])/[ # OF APPRAISERS = 3 ] R= 0.003
[Max X = 0.282 ]-[MinX= 1=Xper=
* [R= Ix[ D= 1= UCLz=  0.007

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature:

CHARACTERISTICS: STAGE 1 TOX THICKNESS

Notes:

Plame 3. Koty

DN: cn=dkantz@lear.com
Date: 2016.02.24 15:21:1

GAGE USED: POINT MICROMETER
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Linearity Results

Company: CALIBRATION
ID: PM-004

Linearity Check:

‘ t |= 46476 <
a

Bias Check:

‘t b‘: 91326 <

Date: 11/2/2015
Peformed By: WALSH, TIMOTHY

PASSED

=2.01
t48, 975 01063

PASSED

t48, 975 = 2.01063

Digitally signed by

. dkantz@lear.com
@M 1 K% DN: cn=dkantz@lear.com

Approval Signature:

Date: 2016.02.24 15:21:4
-05'00"






Company: CALIBRATION
Gage: PM-004 10
DatesTime: 11/202015 12:38.52 PM

Linearity Study - Graphical Analysis
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Gage Repeatability and Reproducibility Report

Part No. & Name: 79-236-S-1.925-130 Gage Name: S3-500 Date: 11/2/2015
Characteristics: SURFACE FINISH Gage No: 100050903 Pel"formed By WALSH, TIMOTHY
Specifications: Gage Type: PROFILOMETER Tolerance: 0.15
Results;_ PASS Sigma: 6.00
From data sheet: R= 0.00 pa— 0.00 R= 0.04
Measurement Unit Analysis %o Total Var. (TV), % Tol. (TOL)
Repeatability - Equipment Variation (EV) %EV = 100 [EV/TV]
EV _ f:f X K{ =100[ 0.00 / 001 ]
- = 9.06%
- 000 x 05908 Trals | K,
0 =
2 0.8862 YoEV = 100 [EV x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.15 ]
3 0.5908 = 4.71%
Reproducibility - Appraiser Variation (AV) %AV = 100 [AV/TV]
N - \" (Kopgee X K32 (V2 (1)) =100[ 000 / 001 ]
= 2.12%
2
=\/( 0.00 X 0.5231 ) - ( 0.00 2/(10x3 )
%AV = 100 [AV x SIGMA/TOL]
= 0.00 Appraisers | 2 3 =100[ 0.00x6.00/0.15 ]
n = parts r = trials K, 0.7071 | 0.5231 =  110%
Repeatability & Reproducibility (GRR) %GRR = 100 [GRR/TV]
CRR _ 'iEV 2 ay2 =100[ 000 / 0.01 ]
Parts | K, = 9.30%
=\/( 0.00 24 000 %
2 0.7071 | %GRR = 100 [GRR x SIGMA/TOL]
= 0.00 =100[ 0.00x6.00/0.15 ]
3 0.5231 = 4.83%
Part Variation (PV) 4 0.4467 | PV =100 [PV/TV]
=100[ 0.01 / 001 ]
PV = RP X K_q 5 0.4030 = 99-570/0
= 0.01
6 0.3742 | PV = 100 [PV x SIGMA/TOL]
. =100[ 0.01x6.00/0.15 ]
Total Variation (TV) 7 0.3534 _ 51.73%
TV =\[' GRR 2 + PV?2 8 | 03375
2 =
- \" (o000 2+ o012 9 | 03249 ndc = 1.41(PV/GRR)
=141( 001 / 000 ]
= 0.01 10 | 0.3146 - 14.00

For information on the theory and constants used in the form see MSA Reference Manual, Third edition.
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Gage Repeatability and Reproducibility Data Collection Sheet

Appraiser PART
pp AVERAGE
1 2 3 4 5 6 7 8 9 10
HUMPHREY, 1| 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
2| o0.08 0.04 0.08 0.08 0.09 0.08 0.08 0.08 0.08 0.08 0.08
3] 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Average X=
g 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 a 0.08
Range =
9 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 Ra 0.00
WALSH, TI' 1| 0.08 0.04 0.08 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08
2| 0.08 0.05 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
3| o0.08 0.04 0.08 0.08 0.09 0.08 0.08 0.08 0.08 0.08 0.08
Average X,=
0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 b 0.08
Range D=
9 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 R 0.00
DRAPER, D/ 1| 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.08 0.08
2| 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
3] 0.08 0.04 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Average o
g 0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Range =
ang 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 R 0.00
Y = 0.08
Part X
0.08 0.04 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 RP 0.04
((R= 0.00 1+[R = 0.00 1+[R= 0.00 D /[ # OF APPRAISERS = 3 ] R= 0.00
[Max X = 0.08 1-[Min X = 1=Xppr= 0.00
* [ R= 0.00 1x[ Df 2.58 1= UCLz= 0.01

* D= 3.27 for 2 trials and 2.58 for 3 trials. UCL3 represents the limit of individual R's. Circle those that are

beyond this limit. Identify the cause and correct. Repeat these readings using the same appraiser and unit as originally use or
discard values and re-average and recompute K and the limiting value from the remaining observations.

Approval Signature: @m l Ka@

Notes:

Digitally signed by dkantz@lear.com
DN: cn=dkantz@lear.com
Date: 2016.02.24 15:21:5(1-05'00"

CHARACTERISTICS: SURFACE FINISH

GAGE USED: PROFILOMETER

SJ-500
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Attribute Study Data Set

Part Company: CALIBRATION CALIBRATION CALIBRATION Date: 8/3/2021

Part Number: 881428-B48 ID: G-70 (28) Peformed By: WALSH, TIMOTHY
Characteristic: HOLE DIAMETER

Operator A: WALSH, TIMOTHY  Operator B: PIOTROWSKI, GREGORerator C: CROUCH, DAWN

Part A-1 A-2 A-3 B-1 B-2 B-3 c-1 c-2 C - 3ReferenceRef Value Code

b b b b b b b b b -

[°)
[°)
[°)
[°)
[°)
[®)
[®)

[y
o

11 25— o
12 25— o
13 25— o
14 25— o
15 25— o
16 25— o
17 25— o
18 25— o
19 25— o
20 25— o
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Attribute Study Data Set

Part Company: CALIBRATION CALIBRATION CALIBRATION Date: 8/3/2021

Part Number: 881428-B48 ID: G-70 (28) Peformed By: WALSH, TIMOTHY
Characteristic: HOLE DIAMETER

Operator A: WALSH, TIMOTHY  Operator B: PIOTROWSKI, GREGORerator C: CROUCH, DAWN

Part A-1 A-2 A-3 B-1 B-2 B-3 c-1 c-2 C - 3ReferenceRef Value Code

36 -
37 25— o -
38 25— o -
39 25— o -
40 25— o -
41 25— o -
42 25— o -
43 25— o -
44 25— o -
45 25— o -
46 25— o -
v b b b b b P b b Db -
48 -
49 25— o -





Attribute Study: Hypothesis Test Analysis

Part Company: CALIBRATION
Part Number: 881428-B48
Characteristic: HOLE DIAMETER
Operator A: WALSH, TIMOTHY  Operator B: PIOTROWSKI, GREGORerator C: CROUCH, DAWN

CALIBRATION CALIBRATION
ID: G-70 (28)

Date: 8/3/2021
Peformed By: WALSH, TIMOTHY

A * B Crosstabulation

B
.00 1.00 Total
A .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
B * C Crosstabulation
C
.00 1.00 Total
B .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
A * C Crosstabulation
C
.00 1.00 Total
A .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
Kappa A B C
A -- 1.00 1.00
B 1.00 -- 1.00
C 1.00 1.00 --






Attribute Study: Hypothesis Test Analysis

CALIBRATION CALIBRATION
ID: G-70 (28)

Part Company: CALIBRATION
Part Number: 881428-B48
Characteristic: HOLE DIAMETER
Operator A: WALSH, TIMOTHY  Operator B: PIOTROWSKI, GREGORerator C: CROUCH, DAWN

Date: 8/3/2021
Peformed By: WALSH, TIMOTHY

A * REF Crosstabulation

REF
.00 1.00 Total
A .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
B * REF Crosstabulation
REF
.00 1.00 Total
B .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
C * REF Crosstabulation
REF
.00 1.00 Total
C .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Kappa A B C
REF 0.00 0.00 0.00






Attribute Study: Hypothesis Test Analysis

Source

Total Inspected
# Matched
False Negative
False Positive
Mixed

95% UCI
Calculated Score

95% LCI

Total Inspected
# in Agreement
95% UCI
Calculated Score

95% LCI

Part Company: CALIBRATION CALIBRATION CALIBRATION Date: 8/3/2021

Part Number: 881428-B48 ID: G-70 (28) Peformed By: WALSH, TIMOTHY
Characteristic: HOLE DIAMETER

Operator A: WALSH, TIMOTHY  Operator B: PIOTROWSKI, GREGORerator C: CROUCH, DAWN

% Appraiser % Score vs Attribute
Appraiser A Appraiser B Appraiser C Appraiser A Appraiser B Appraiser C
50.0 50.0 50.0 50.0 50.0 50.0
50.0 50.0 50.0 0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
100.0% 100.0% 100.0% 0.0% 0.0% 0.0%
100.0% 100.0% 100.0% 0.0% 0.0% 0.0%
92.9% 92.9% 92.9% 0.0% 0.0% 0.0%
System %6 Effective Score System %6 Effective Score vs Reference
50.0 50.0
50.0 0.0
100.0% 0.0%
100.0% 0.0%
92.9% 0.0%

Approval Signature: Z W « Won 8/3/2021






Attribute Study Data Set

Part Company: CALIBRATION
Part Number: 361030-YF200 ID: G-9-2 Peformed By: WALSH, TIMOTHY
Characteristic: BODY WIDTH Gage Type:__ POCKET GAGE
Operator A: MUEHLING, DANIEL ~ Operator B: HUMPHREY, KEITH

Company: CALIBRATION Date: 12/27/2013

Operator C: WALSH, TIMOTHY

=

A-2 A-3 B-1 B-2 B-3 C-1 C-2 C - 3 ReferenceRef Value Code

Eguooowmm-hwmr—ug
3

W W W W W W N N N N N N N N NN B2 2 = = e =
g A W N B O OW 0O N OO U1l A W N H O O O N O UL M W N

OO00000000000ROOROO000O0000000O00O0ROOOOr

OOo0o0odooooooorOOorNO0OOoOoOoooooooorOoOonn

OO0O00dooooooorOOrNO0OOoOoOoooooooorOoOonon

OO0O00ooooooorOOorNO0OOOoOoOoooooooorOoOonn

OO0000ooooooorOOorNO00OoOoOoooooooorOoOonon

OO0O00ooooooorOOorNO0OOOoOoOooooooooroOonoQ

OO0OOodoodoorOOrNOO000bOoooooxrOoOOn

OO0O0000000000RNO0RNO000000000000OxOOOO

OO0 OOOOoOoOoooooooorOoOonon

7.57
7.59
7.57
7.57
7.81
7.58
7.57
7.58
7.57
7.57
7.59
7.56
7.57
7.57
7.56
7.56
7.58
7.58
7.56
8.12
7.57
7.56
7.87
7.59
7.56
7.59
7.58
7.58
7.6
7.58
7.56
7.57
7.57
7.57
7.58





Attribute Study Data Set

Part Company: CALIBRATION Company: CALIBRATION Date: 12/27/2013
Part Number: 361030-YF200 ID: G-9-2 Peformed By: WALSH, TIMOTHY
Characteristic: BODY WIDTH Gage Type:_ POCKET GAGE

Operator A: MUEHLING, DANIEL ~ Operator B: HUMPHREY, KEITH Operator C: WALSH, TIMOTHY
Part A-1 A-2 A-3 B-1 B-2 B-3 C-1 C-2 C - 3 ReferenceRef Value Code

36 O O 0O O 0O 0O 0O O ] 7.58
37 O O 0O O 0O 0O 0O O ] 7.6
38 O O 0O O 0O 0O 0O O ] 7.58
39 O O O O O O 0O @O ] 7.57
40 O O O O O O 0O @O ] 7.57
41 O O O O O O 0O @O ] 7.56
2 O O O O O O 0O @O ] 7.59
43 O O O O O O 0O @O ] 7.57
44 O O O O O O 0O @O ] 7.57
45 M M MM M M M M4 M ™ 7.85
46 M M MM M M M M4 M ™ 7.83
47 O O O O O O 0O @O ] 7.56
a8 O O O O O O 0O @O ] 7.57
49 O O O O O O 0O @O ] 7.59
50 O O O O O O 0O @O ] 7.57
0 =Fail =V 1 = Pass = Blank

Attribute Gage Report Result: _ PASS






Attribute Study: Hypothesis Test Analysis

Part Company: CALIBRATION
Part Number: 361030-YF200
Characteristic: BODY WIDTH
Operator A: MUEHLING, DANIEL

Company: CALIBRATION

ID: G-9-2

Gage Type: POCKET GAGE
Operator B: HUMPHREY, KEITH
A * B Crosstabulation

Date: 12/27/2013
Peformed By: WALSH, TIMOTHY

Operator C: WALSH, TIMOTHY

.00 1.00 Total
A .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
B * C Crosstabulation
.00 1.00 Total
B .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
A * C Crosstabulation
.00 1.00 Total
A .00 Count 135.0 0.0 135.0
Expected Count 121.5 13.5 135.0
1.00 Count 0.0 15.0 15.0
Expected Count 13.5 1.5 15.0
Total Count 135.0 15.0 150.0
Expected Count 135.0 15.0 150.0
Kappa A B C
A -- 1.00 1.00
B 1.00 -- 1.00
C 1.00 1.00 --






13 Attribute Study: Hypothesis Test Analysis

Part Company: CALIBRATION
Part Number: 361030-YF200
Characteristic: BODY WIDTH

Operator A: MUEHLING, DANIEL

Company: CALIBRATION

ID: G-9-2
Gage Type:

POCKET GAGE

Date: 12/27/2013
Peformed By: WALSH, TIMOTHY

Operator B: HUMPHREY, KEITH

A * REF Crosstabulation

Operator C: WALSH, TIMOTHY

REF
.00 1.00 Total
A .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
B * REF Crosstabulation
REF
.00 1.00 Total
B .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
C * REF Crosstabulation
REF
.00 1.00 Total
C .00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
1.00 Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Total Count 0.0 0.0 0.0
Expected Count 0.0 0.0 0.0
Kappa A B C
REF 0.00 0.00 0.00






Attribute Study: Hypothesis Test Analysis

Part Company: CALIBRATION Company: CALIBRATION Date: 12/27/2013
Part Number: 361030-YF200 ID: G-9-2 Peformed By: WALSH, TIMOTHY
Characteristic: BODY WIDTH Gage Type: POCKET GAGE
Operator A: MUEHLING, DANIEL ~ Operator B: HUMPHREY, KEITH Operator C: WALSH, TIMOTHY
%o Appraiser % Score vs Attribute
Source Appraiser A Appraiser B Appraiser C Appraiser A Appraiser B Appraiser C
Total Inspected 50.0 50.0 50.0 50.0 50.0 50.0
# Matched 50.0 50.0 50.0 0.0 0.0 0.0
False Negative 0.0 0.0 0.0
False Positive 0.0 0.0 0.0
Mixed 0.0 0.0 0.0
95% UCI 100.0% 100.0% 100.0% 0.0% 0.0% 0.0%
Calculated Score 100.0% 100.0% 100.0% 0.0% 0.0% 0.0%
95% LCI 92.9% 92.9% 92.9% 0.0% 0.0% 0.0%
System % Effective Score System % Effective Score vs Reference
Total Inspected 50.0 50.0
# in Agreement 50.0 0.0
95% UCI 100.0% 0.0%
Calculated Score 100.0% 0.0%
95% LCI 92.9% 0.0%

Digitally signed by
@ x dkantz@lear.com
liana. 1 K% DN: cn=dkantz@lear.com
Date: 2016.02.24 15:28:45

uuuuu

Approval Signature:






		MSA Introduction

		Application Matrix


		1.) Ball Micrometer (Raw Material Thickness
) Gage R&R 

		1.) Ball Micrometer (Gage Block) Linearity


		2.) Caliper (Height Dimension) Gage R&R


		2.) Caliper (Width Dimension) Gage R&R


		2.) Caliper (Length Dimension) Gage R&R


		2.) Caliper (Gage Block) Linearity 

		3.) Optical Comparator (Location of a Feature) Gage R&R


		3.) Optical Comparator (Gage Block) Linearity


		4.) Smart Scope (Spring Location) Gage R&R


		4.) Smart Scope (Gage Block) Linearity


		5.) Indicator (Depth) Stability


		6.) Blade Micrometer (Height) Gage R&R


		6.) Blade Micrometer (Gage Block) Linearity


		7.) Micrometer (Diameter Dimension) Gage R&R


		7.) Micrometer (Gage Block) Linearity


		8.) Force Gage (Removal) Stability


		9.) Chatillion (Peel Test) Stability 

		10.) Point Micrometer (Material Thickness at Bend) Gage R&R


		10.) Point Micrometer (TOX Thickness) Gage R&R


		10.) Point Micrometer (Gage Block) Linearity


		11.) Profilometer (Surface Finish) Gage R&R


		12.) Diameter Gage (Pin/Plug) Attribute


		13.) Pocket Gage Attribute
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CERTIFICATE OF REGISTRATION

ACCREDITED
L
MANAGEMENT SYSTEMS
CERTIFICATION BODY

5 A
y SBLEE. @

Having been audited in accordance with requirements of

ISO 9001:2015 — ASQ/ANSI/ISO 9001:2015

SRI Quality System Registrar, 300 Northpointe Circle, Seven Fields, Pennsylvania, 16046, USA, hereby grants to:

ABC Metals, Inc.

Registration of the management system at its locations:

500 W. Clinton, Logansport, Indiana, 46947, USA
12124 Rojas Street, El Paso, Texas, 79936, USA
1901 Mozelle Street, Pharr, Texas, 78577, USA
3131 N Franklin Road, Suite E, Indianapolis, Indiana, 46226, USA

The conditions for maintaining this certificate of registration are set forth in the SRI registration agreements
R20.3 and R20.4. Further clarifications regarding the scope of this certificate and the applicability of
ISO 9001:2015 requirements may be obtained by consulting the organization.

Scopes of ISO 9001:2015 registration:  “Slitting, traverse winding, tension leveling, edge conditioning, Hot-
dipped Tin plating and warehousing of ferrous and non-ferrous metal
strip of various thicknesses, alloys and tempers” at Logansport.

“Slitting, traverse winding and warehousing of non-ferrous and ferrous
metal strip of various thicknesses, alloys, and tempers” at El Paso.

“Slitting, cut-to-length, and warehousing of non-ferrous and ferrous
metal strip of various thicknesses, alloys, and tempers” at Pharr and
Indianapolis.

Initial SRI Registration dates: April 27, 2006 at Logansport
May 23, 2007 at El Paso and Pharr
May 3, 2019 at Indianapolis

Current registration period: January 15, 2021 through January 14, 2024

Signed for SRI:

Chrisfopher H. Lake, President & COO

Release Date:  January 15, 2021
Certificate Number: 020985
Registration Number:  0833-00






CERTIFICATE

. OF REGISTRATION

REGISTRARS, INC.

This is to certify that the management system of:

Eagle Metals

Client Number: 2001-039
1243 Old Bernville Road
Leesport, PA 19533

Has been assessed and certified as meeting the requirements of:

1SO 9001:2015

This certificate of registration remains valid subject to satisfactory surveillance audits for the following
activities:

The design, manufacture and sale of metal alloys.

Standard Certificate Number Certified Since
ISO 9001:2015 QSR-775 5/29/2003
Date Issued Certification Date Valid Until
05/29/2021 5/29/2021 5/28/2024

¢

CAROL L. TILLMAN A
FM-14 Cert 9001 14001 (05/28/20) VICE PRESIDENT MANAGEMENT SYSTEMS

CERTIFICATION BODY

5045 HIGHWAY 162, HOLLYWOOD, SOUTH CAROLINA 29449 | (703) 478-0241 | QSR.COM





Gibbs Wire & Steel Company, LLC

82
BUREAU
VERITAS

4 Metals Drive, Southington, CT 06489, USA

Bureau Veritas Certification Holding SAS — UK Branch certifies that the
Management System of the above organisation has been audited and found to
be in accordance with the requirements of the management system standards

detailed below

ISO 9001:2015

Scope of certification

Processor, including Tolling, of Precise Flat Rolled
Strip in Stainless Steel, High Carbon Steel and other Alloys.
Strip Capabilities include Precision Slitting, Edge
Conditioning, and Traverse Winding (Oscillating), and
Distributor of Round and Flat Spring Wire.

Original cycle start date: 29 November 2015
Expiry date of previous cycle: 27 November 2021
Certification / Recertification Audit date: 10 September 2021
Certification / Recertification cycle start date: 28 November 2021
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Subject to the continued satisfactory operation of the organization’s Management,
this certificate expires on: 27 November 2024

Certificate No. US016147 Version: No. 1 Issue date: 25 November 2021

IS i Sandaras

Certification body address: 5" Floor, 66 Prescot Street, London E1 8HG, United Kingdom
Local office: 16800 Greenspoint Park Drive, Houston, TX 77060, United States

o}

 UKAS |

MANAGEMENT
SYSTEMS

o008

Further clarifications regarding the scope and validity of this certificate, and the applicability of the management system
requirements, please call: +1 281-986-1300






CERTIFICATE

This is to certify that

Gebr. Kemper GmbH + Co. KG

Geschaftsbereich Walzprodukte

HarkortstralRe 5
57462 Olpe
Germany

has implemented and maintains a Quality Management System.

Scope:
Design and development, production and sales of strips made from copper and copper alloys

Through an audit, documented in a report, it was verified that the management system
fulfills the requirements of the following standard:

ISO 9001 : 2015

Certificate registration no. 004942 QM15

Valid from 2021-03-29

Valid until 2024-03-28

Date of certification 2021-03-29 (( DAk!feiche
Akkreditierungsstelle
D-ZM-16074-01-00

DQS GmbH

Markus Bleher
Managing Director

Accredited Body: DQS GmbH, August-Schanz-StraBe 21, 60433 Frankfurt am Main, Germany






ABS Quality Evaluations

Certificate Of Conformance

This is to certify that the Quality Management System of:

Wieland Rolled Products North America, LLC

Mill Products

305 Lewis & Clark Blvd.
East Alton, IL 62024
U.S.A.

(WITH ADDITIONAL FACILITIES LISTED ON ATTACHED ANNEX)

has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with the requirements set forth by:
ISO 9001:2015

The Quality Management System is applicable to:

MANUFACTURE OF COPPER BASE ALLOYS IN STRIP FORM

This certificate may be found on the ABS QE Website (www.abs-ge.com). For certificates issued in the People's Republic of China information may also be
verified on the CNCA website (www.cnca.gov.cn).

Certificate No: 30478
Certification Date: 12 November 1993
Effective Date: 18 September 2020
Expiration Date: 21 September 2023
Revision Date: 18 September 2020 Dominic Townsend, President

Validity of this certificate is based on the successful completion of the periodic surveillance audits of the management system defined by the above scope and is contingent upon
prompt,written notification to ABS Quality Evaluations, Inc. of significant changes to the management system or components thereof.

ABS Quality Evaluations, Inc. 1701 City Plaza Drive, Spring, TX 77389, U.S.A.
Validity of this certificate may be confirmed at www.abs-qe.com/cert_validation.

Copyright 2011-2020 ABS Quality Evaluations, Inc. All rights reserved.

Page 1 of 2





MATERION BRUSH, INC.

6070 Parkland Blvd Mayfield, OH 44124 USA

This is a multi-site certificate, additional site(s) are listed on the next pagel(s)

Bureau Veritas Certification NA, Inc. certifies that the Management System of the above organisation
has been audited and found to be in accordance with the requirements of the management system
standards detailed below.

STANDARDS

IS0 9001:2015 AND AS 9100 D IN ACCORDANCE WITH AS9104/1 Issue 2012-01
Bureau Veritas Certification North America, Inc. is accredited under the I.A.Q.G. ICOP Scheme.

Certification Structure: Several Sites

Central Function: 6070 Parkland Blvd. Mayfield Heights, OH 44124

SCOPE OF SUPPLY

Design, manufacture, sales and distribution of non-ferrous metals,
composites and products containing up to 100% beryllium

Original Approval date: 23-February-2012

Subject to the continued satisfactory operation of the organization’s Management System, this
certificate will remain valid until: 19-February-2024

Certificate No: US015033
Issue Date: 20-February-2021

Version: 1

Signed on behalf of BVC NA, Inc.

Accredited office: Bureau Veritas Certification North America, Inc.
16800 Greenspoint Park Drive, Suite 3005

Houston, Texas 77060 USA
www.us.bureauveritas.com/bvc

Further clarifications regarding the scope of this certificate and the applicability of the management system requirements
may be obtained by consulting the organisation.
Certification body address: 16800 Greenspoint Park Drive, Suite 300S, Houston TX 77060 USA

1/3





QUALITY ASSESSMENTS

‘gg,SMITHERS

CERTIFICATE OF APPROVAL

This is to Certify that the Quality Management System of:

Mid America Stainless LLC
20900 St. Clair Avenue
Euclid, OH 44117

has been assessed and approved by Smithers Quality Assessments, Inc., to
the following quality management system standards and requirements:

ISO 9001:2015 without Design

The Quality Management System is Applicable to:
Supply, process and slit, level, edge, and temper steel coils.

Approval Original Approval: December 13, 2107

Certificate Number: 17.347.1
Current Certificate: December 11, 2020

Certificate Expires: December 10, 2023

. VWi =

The use of the accreditation mark indicates

P e+ g s ontbehalf of SQA - J. Michael Hochschwender, CEO

covered by the above certificate number.

The approval is subject to the company maintaining its system to the required standards which will be monitored by
Smithers Quality Assessments, Inc., 121 S. Main St. Suite 300, Akron, Ohio 44308, USA

2

—

ACCREDITED

MANAGEMENT SYSTEMS
CERTIFICATION BODY

Form SQA-13.1a.2015 | ISO | Revised: 12/01/15 | (4035-Q-2861) —Single Site | Current Certificate Revision Date: 11/05/2020






This is to certify that the management system of:

MST Steel Corporation

Main Site: 24417 Groesbeck Highway, Warren, MI, 48089, USA
Extended Site: 30360 Edison Drive, Roseville, MI, 48066, USA

has been registered by Intertek as conforming to the requirements of:

IATF 16949:2016

The management system is applicable to:

Slitting, Milling and Cutting to Length of Coated, Hot Rolled and Cold
Rolled Steel

Permissible exclusions include: Product Design

OF REGISTRATION

IATF Certificate Number
0425311

Certificate Number:
2006-0180

Certificate Issue Date:
16 September 2021

Certificate Expiry Date:
15 September 2024

Calin Moldovean
President, Business Assurance

Intertek — 4700 Broadmoor, Suite200
Kentwood MI 49512, USA






Certificate of Registration

This certifies that the Quality Management System of

National Kwikmetal Service HQ and Plant

560 Santa Rosa Drive
Des Plaines, Illinois, 60018, United States

has been assessed by NSF-ISR and found to be in conformance to the following standard(s):

| SO 9001:2015

Scope of Registration:
Processor and Distributor/Service Center of Flat-Rolled Stainless Steel, Copper, Brass, Aluminum, Electric Steel, and Carbon Steel

. T A F -
Certificate Number: 6V261-1S9 / )Uu -7'/Lf 7 J*.;gu,c:_ﬁ_,%/
d SF] Certificate Issue Date: ~ 30-AUG-2021 "
T Registration Date: 31-AUG-2021

7/ LI\

30-AUG-2024 Jennifer Morecraft,
Senior Managing Director

Page 1 of 2
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CERTIFICATE OF REGISTRATION

ACCREDITED

MANAGEMENT SYSTEMS
CERTIFICATION BODY

A
RUNN

MEMT SYS.
RvACD/4

Having been audited in accordance with requirements of

ISO 9001:2015 — ASQ/ANSI/ISO 9001:2015

SRI Quality System Registrar, 300 Northpointe Circle, Seven Fields, Pennsylvania, 16046, USA, hereby grants to:

PMX Industries, Inc.

Registration of the management system at its location:

5300 Willow Creek Drive SW
Cedar Rapids, lowa, 52404, USA

The conditions for maintaining this certificate of registration are set forth in the SRI registration agreements
R20.3 and R20.4. Further clarifications regarding the scope of this certificate and the applicability of
ISO 9001:2015 requirements may be obtained by consulting the organization.

Scope of ISO 9001:2015 registration: “Manufacture and supply of copper, copper alloys, and brass sheet,
strip, and ammunition cups.”

Initial SRI Registration date: December 19, 1996
Current registration period: December 16, 2020 through December 15, 2023

Signed for SRI:
Chris " Cake, President & COO

Release Date: December 16, 2020
Certificate Number: 020899
Registration Number:  0739-01






CERTIFICATE OF REGISTRATION

ACCREDITED

® —— T
MANAGEMENT SYSTEMS
snl CERTIFICATION BODY

®

BN Registrar

Having been audited in accordance with requirements of

ISO 9001:2015 — ASQ/ANSI/ISO 9001:2015

SRI Quality System Registrar, 300 Northpointe Circle, Seven Fields, Pennsylvania, 16046, USA, hereby grants to:

Three D Metals, Inc.

Registration of the management system at its location:

5462 Innovation Drive
Valley City, Ohio, 44280, USA

The conditions for maintaining this certificate of registration are set forth in the SRI registration agreements
R20.3 and R20.4. Further clarifications regarding the scope of this certificate and the applicability of
ISO 9001:2015 requirements may be obtained by consulting the organization.

Scope of ISO 9001:2015 registration: “Distribution and processing of Ferrous and Nonferrous metals
including slitting, edging, and oscillating.”

Initial SRI Registration date: March 17, 2006
Current registration period: March 15, 2021 through March 14, 2024

Signed for SRI:

Christopher H. Lake, President & COO
Release Date: March 15, 2021
Certificate Number: 021181

Registration Number:  1026-01






CERTIFICATE OF REGISTRATION

aras

ANSI National Accreditation Board
ACCREDITE D

L
MANAGEMENT SYSTEMS
CERTIFICATION BODY

System A

* Registrar
‘ MENT Y5,
RVAL D4

Having been audited in accordance with requirements of

ISO 9001:2015 — ASQ/ANSI/ISO 9001:2015

SRI Quality System Registrar, 300 Northpointe Circle, Seven Fields, Pennsylvania, 16046, USA, hereby grants to:

thyssenkrupp Materials NA

Copper and Brass Sales Division thyssenKrupp Materials de Mexico
Southfield, Michigan, USA Saltillo, Coahuila, Mexico

Registration of the management system at its locations:

Z

Headquarters: Southfield, Michigan, USA

Bloomington, Minnesota, USA Kennesaw, Georgia, USA
Bolingbrook, lllinois, USA Mississauga, Ontario, Canada

Brownsburg, Indiana, USA Orlando, Florida, USA

Concord, Ontario, Canada Saltillo, Coahuila, Mexico
Dayton, Ohio, USA Smithfield, Rhode Island, USA

Edmonton, Alberta, Canada Surrey, British Columbia, Canada

The conditions for maintaining this certificate of registration are set forth in the SR registration agreements
R20.3 and R20.4. Further clarifications regarding the scope of this certificate and the applicability of
1SO 9001:2015 requirements may be obtained by consulting the organization.

Scopes of ISO 9001:2015 registration: (See registration appendix — pages 2 through 4)
Initial SRI Registration dates: (See registration appendix — pages 2 through 4)
Current registration period: September 15, 2021 through September 14, 2024

Signed for SRI: /A/"

Chri " Cake, President & COO

Release Date: September 15, 2021
Certificate Number: 021919
Registration Number:  0454-00-CS

Page 1 of 4





America

CERTIFICATE

The Certification Body of
TUV SUD AMERICA INC.

hereby certifies that

Ulbrich of lllinois, Inc.

12340 S. Laramie Avenue
Alsip, IL. 60803 USA

(see page 2 for additional locations)

Has implemented a Quality Management System in accordance with:

ISO 9001:2015

The scope of this Quality Management System includes:

Slitting, Edging and Cutting to
Length of Strip Product

Certificate Expiry Date: July 28, 2024
Certificate Registration No: 951 03 1993
Issue Date: July 29, 2021

Reissue Date: N/A

aran

AWS! Kotwan! Arcregiiad Sasen

o™

& 4

2 Greg Bates

o Director Business Assurance America
u—: Page 1 of 2

o

Q

. . on 7 ®
TUV SUD AMERICA INC « 10 Centennial Drive « Peabody, MA 01960 USA « www.TUVamerica.com TUV
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		ABC Metals, Inc.                                                ISO 9001:2015  Certification 

		Eagle Metals                                                       ISO 9001:2015 Certification 

		Gibbs Metal Services                                      ISO9001:2015 Certification

		Kemper AIP Metals                                           ISO9001:2015 Certification

		Wieland Rolled Products NA LLC (Olin Brass)   ISO 9001:2015  Certification 
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		Mid America Stainless, LLC.                             ISO 9001:2015  Certification 

		MST Steel Corporation                                       IATF 16949:2016  Certification  
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LEAR

CORPORATION

Potential Failure Mode and Effects Analysis (Process FMEA)

10f2

PFMEA No.:
PART No.:
CUST. No.:
PART No.:
CUST. No.:

127B-F

880928-B48, 881028-B48, 881128-B48, 881328-B48, 881428-B48, 881828-B48,
2F1T-14463-CA 2F1T-14463-AA 1F1T-14463-BA 3L8T-14463-CA 1F1T-14463-CA 2F1T-14463-BA
880928-Y48, 881028-Y48, 881128-Y48, 881328-Y48, 881428-Y48,

HU5T-14463-JA HUS5T-14463-HA HUS5T-14463-GA HUS5T-14463-KA HU5T-14463-FA

881828-Y48
8L8T-14463-BA

PART OR PROCESS NAME: TRMNL - EYLT TYP LEFT HAND

SCHEDULED PRODUCTION RELEASE: N/A

MODEL YEAR / VEHICLE LINE: N/A

OUTSIDE SUPPLIERS AFFECTED: MATERIAL

SECTION SUPERVISOR:
PFMEA ORIGINAL DATE:
REVISION (R) DATE:

T. Rose
11/3/2000
6/7/2022

CORE TEAM: M. Porter, J. BREWER, D. Kantz S. Jankewicz PREPARED BY: J. Drake PROCESS / PRODUCT RESPONSIBILITY: M. Porter
c Actions
. Resp. & Results
) ) ’ . S|L Potential (o} D R
Process Funcfion | - Potential Failure Potential !Effect(s) of E | A [Cause(s)/mechanism(s) off C| Current Process Controls (Prevention) Current Process Controls (Detection) E S P Recommended Target Actions Taken
(Item) Mode Failure : (0] Action(s) Comp. s|olplr
V]S Failure C T N D
s ate E|c|E|P
VIC|T|N
Inspection 50 Incorrect Verification |Customer rejects 4 Improper significant 2 s None
of Process characteristics of (LEAR SPECIFICATION)
part/terminal.
| ] | ] MATERIAL SPECIFICATION: | ]
Electrical failure | 8] |Misformed parts 2 (10-0320-TE-01.850-140) (B48)
Improper function 7 XBAR & R ITEMS: (10-0320-TE-02.125-140) (Y48)
DETENT HEIGHT 0.72 ALLOY: UNS-C19400 COPPER 9

PROCESS POTENTIAL STUDY:
DETENT HEIGHT 0.72
BODY LENGTH 24.1 (B48)

PRINT NUMBER: REV.
1F1T-14463-BA J

(RED LINED ITEM #56 ON GRIP SPEC.)
ES-E7EB-14474-BA CURRENT
ANNUAL CERTIFICATION

THICKNESS: 0.813 +/-0.025

TENSILE : 60,000-70,000 PSI

FINISH: ESB-M1P11-B, 3.8-8.9 ym
(PS-1000 CODE 11)

DIMENSIONAL REQUIREMENTS:

*(AS REQUIRED)

DETENT LOCATION 8.24
DETENT HEIGHT 0.72
WINDOW LOCATION 8.65
GRIP STEP HEIGHT 0.40
BODY LENGTH 24.1 (B48)
BODY WIDTH 21.50
CONDUCTOR GRIP WIDTH
INSULATOR GRIP WIDTH
HOLE DIAMETER ([G]) 28 SIZE ONLY
HOLE TRUE POSITION [G]
CONDUCTOR GRIP LENGTH 3.7500 2x
GRIP COIN FLAT 4x

FORM WIDTH 15.10-15.46 [G]
FORM HEIGHT 0.05-0.23 [G]
ES GRIP HOLE DIAMETER
REQUIRED STAMPS

ES SERRATION DEPTH 3x
BODY EDGE COIN

*TAB BEND HEIGHT 7.0

* TAB PERPENDICULARITY 0.3
*TAB BEND LOCATION 13.4






LEAR

CORPORATION

20f2

Potential Failure Mode and Effects Analysis (Process FMEA)

PFMEA No.: 127B-F

PART No.: 880928-B48, 881028-B48, 881128-B48, 881328-B48, 881428-B48, 881828-B48, 881828-Y48 MODEL YEAR / VEHICLE LINE: N/A

CUST. No.: 2F1T-14463-CA 2F1T-14463-AA 1F1T-14463-BA 3L8T-14463-CA 1F1T-14463-CA 2F1T-14463-BA 8L8T-14463-BA OUTSIDE SUPPLIERS AFFECTED: MATERIAL
PART No.: 880928-Y48, 881028-Y48, 881128-Y48, 881328-Y48, 881428-Y48, SECTION SUPERVISOR: T. Rose

CUST. No.: HU5T-14463-JA HUS5T-14463-HA HUS5T-14463-GA HUS5T-14463-KA HU5T-14463-FA PFMEA ORIGINAL DATE: 11/3/2000

PART OR PROCESS NAME: TRMNL - EYLT TYP LEFT HAND SCHEDULED PRODUCTION RELEASE: N/A REVISION (R) DATE:  g/7/2022

CORE TEAM: M. Porter, J. BREWER, D. Kantz S. Jankewicz PREPARED BY: J. Drake PROCESS / PRODUCT RESPONSIBILITY: M. Porter
c Actions
. Resp. & Results
) ) ’ . L Potential (o} D R
Process Funcfion | - Potential Failure Potential !Effect(s) of E | A [Cause(s)/mechanism(s) off C| Current Process Controls (Prevention) Current Process Controls (Detection) E S P Recommended Target Actions Taken
(Item) Mode Failure : (0] Action(s) Comp. s|olplr
V]S Failure C T N D
s ate E|lc|E|P
VIC|T|N
Revisions Release Date Initiator Description
C 6/2/2003 J. Drake UPDATE TO PRINT REVISION "C", ADD 3L8T-14463- CA CUST. PART NUMBER, REVISE MATERIAL SPECIFICATIONS, RELEASED IN NEW FORMAT (See rev. "B" for prior changes).
D 6/30/2003 J. Drake CORRECT CUST. PART & PRINT NUMBERS IN ALL PLCS, 14463 WAS 14462.
E 10/1/2004 M. Porter UPDATE CORE TEAM & SECTION SUPERVISOR, DET # FOR MATERIAL SPECIFICATION WAS 8, ADD ([G]) TO HOLE DIAMETER.
E 3/22/2006 M. Porter UPDATE TO PRINT REVISION "E", ADD PART No. 881828-Y48 & CUST. No. 8L8T-14463- BA, ADD "*(AS REQUIRED)" / "*TAB HEIGHT 7.0" / "*PERPENDICULARITY 0.3" & "*LOCATION 13.4",
-rone ADD MATERIAL SPECIFICATION "(10-0320-TE-02.125-140)", MATERIAL TENSILE WAS "FULL HARD (60-70 KSI)", ADD PRINT No. "ES-E7EB-14474-BA", REVISE CORE TEAM.
G 5/2/2006 M. Porter REVIEW TO NEW RELEASE PRINT, SAME REVISION.
REMOVE "FORM HEIGHT 0.05-0.23 (Y48)" & "HOLE TRUE POSITION (Y48)", "FORM HEIGHT 0.05-0.23 [G]" WAS "FORM HEIGHT 0.05-0.23 [G] (B48)", "HOLE TRUE POSITION [G]" WAS "HOLE
H 10/25/2006 M. Porter "
TRUE POSITION [G] (B48)".
J 8/27/2015 M. Porter UPDATE TO PRINT REVISION "F", REVISE: PART No.s / CUST No.s / SECTION SUPERVISOR & CORE TEAM.
K 11/27/2015 M. Porter UPDATE TO PRINT REVISION "F", REVISE: PART No.s / CUST No.s / SECTION SUPERVISOR & CORE TEAM.
L 11/18/2019 M. Porter REVISE CORE TEAM, IN DIMENSIONAL REQUIREMENTS ADD "CONDUCTOR GRIP LENGTH 3.7500 2x".
M 9/1/2020 M. Porter ADDED REDLINE
N 12/10/2020 M. Porter HOLE GAGE (G-70) IS FOR 28 HOLE SIZE ONLY






		Sheet1









Certificate of Registration

This certifies that the Quality Management System of

Atmosphere Heat Treating Inc.

30760 Century Drive
Wixom, Michigan, 48393, United States

*See Annex page for extended manufacturing site information

has been assessed by NSF-ISR and found to be in conformance to the following standard(s):

IATF 16949:2016

Scope of Registration:
Heat treat services.

Exclusions: Product Design

TATF Certificate Number: 0391828
Certificate Number: 6K671-TS6
Certificate Issue Date: 29-MAR-2021
Registration Date: 29-MAR-2021

Expiration Date *: 28-MAR-2024 Jennifer Morecraft,
Senior Managing Director

NSF International Strategic Registrations
789 North Dixboro Road, Ann Arbor, Michigan 48105 | (888) NSF-9000 | www.nsf-isr.org

Authorized Registration and /or Accreditation Marks. This certificate 1s property of NSF-ISR and must be returned upon request.
*Company is audited for conformance at regular mtervals. To veritfy registrations call (888) NSF-9000 or visit our web site at www.nsf-isr.org






CERTIFICATE

This is to certify that

Perfection Plating, Inc.

775 Morse Ave
Elk Grove Village, IL 60007
United States of America

has implemented and maintains a Quality Management System.

Scope:
Electroplating of precious metals and associated finishes.

An audit, conducted and documented in a report, has verified that this quality management
system fulfills the requirements of the following International Automotive Standard:

IATF 16949:2016

(with product design)

Certificate registration no. 10014163 IATF16

Issuing date 2021-01-01
This certificate is valid until 2023-12-31
IATF No. 0379562

For and on behalf of DQS

Brad McGuire Michael Drechsel
Managing Director, DQS Inc. Managing Director, DQS Holding GmbH

IATF Contract Office: DQS Holding GmbH, Konrad-Adenauer-Allee 8-10, 61118 Bad Vilbel, Germany
Issuing Office: DQS Inc., 1500 McConnor Parkway, Suite 400, Schaumburg, IL 60173 USA

2017-03-09










This is to certify that the management system of: IATE Certificate Number
0427262

Spectrum Industries Inc. Certfcte Number:

Certificate Issue Date:
226 Crawford, Belding, MI, 48809, USA 28 September 2021

Certificate Expiry Date:
has been registered by Intertek as conforming to the requirements of: 27 September 2024

IATF 16949:2016

The management system is applicable to:

Electro-Deposition Coating, and Assembly of Metal Parts

Permissible exclusions include: Product Design

Ll e

Calin Moldovean
President, Business Assurance

Intertek — 4700 Broadmoor, Suite200
Kentwood MI 49512, USA

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-IATF16949-2016-IATF-EN-LT-P-02.aug.17-with appendix Page 1 of 2





This is to certify that the quality management system of: IATE Certificate Number
0427262

Spectrum Industries Inc. Cortfcste e

Certificate Issue Date:
226 Crawford, Belding, MI, 48809, USA 28 September 2021

Certificate Expiry Date:

. . . 27 September 2024
has been registered by Intertek as conforming to the requirements of:

IATF 16949:2016

Including the Following Support Functions:

Spectrum Industries - Internal Audit Management,
700 Wealthy Street SW, Grand Management Review, Quality
Rapids, Ml, 48809, USA System Management

Ll e

Calin Moldovean
President, Business Assurance

Intertek — 4700 Broadmoor, Suite200
Kentwood MI 49512, USA

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-IATF16949-2016-IATF-EN-LT-P-02.aug.17-with appendix Page 2 of 2
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Enclosed Summary:

Lear’s Serial Label: traceability details.

Shipping Master Label’s.

Lear’s Storage Recommendations.

Lear’s Pancake Handling Recommendations.

Lear’s Winding Options.

Lear’s Pancake Winding Process Controls.

Lear’s Traverse Wound Fiber Reel Recommendations.
Lear’s Tension Controls / Recommendations.

Lear’s Ultrasonic Weld Terminal Recommendations.

/ / / / / / / / /
0’0 0’0 0’0 0’0 0’0 0’0 0’0 0’0 0’0






LEAR’s Serial Ticket Traceability

A number in
this area will
indicate if the
reel has a
splice(s).

Lear’s barcode
label has the trace
number bottom
left hand corner,
and repeated
along the right
hand edge.






LEAR’s Carton Master Label

Master labels are put on the carton to show what terminals
are packaged. On a mixed load there may be multiple
Master Labels.






LEAR’s Storage Recommendations

Recommended Pancake Reel Storage

/7

** Store in shipping box until ready for use.
+ Ensure pancake reels are laying flat.

X/

s If you stack on a shelf or skid:

+ Do not stack more than half a skid (12 — 13 reels).
+ Do not stack different weighted terminals.
s Ensure environment will not create contamination,

exposure, or damage.






LEAR’s Storage Recommendations

Recommended Traverse Wound Fiber Reel Storage

/7

** Store in shipping box until ready for use.

*» Ensure Traverse Wound Reel is standing on flat edge of flange.
s If you store on a shelf:

s Ensure environment will not create contamination,
exposure, or damage.






LEAR’s Storage Recommendations

Recommended Loose Piece Boxed

Terminals:
s Store in shipping box until ready for use.

Recommended Wooden Reel

Storage:
s Store on banded skid until ready

to use.






LEAR’s Pancake Reel Handling Recommendations

Proper Handling Of Pancake Reels

Correct Way To Lift Pancake Transfer Pancake Reel Do not pick up a

Reel to Box pancake reel using
one side to lift.

* Do not stand reel
upon end, or leave
hanging for a long
time. Winding will
shift and slide out one
side.

Place Pancake Reel Flat in Box & on Warehouse shelves






Revisions
- 05 B - 05‘ Rev. Date Revised Changed By  [Description Of Rev. Change

C 6/11/2019 AEK REDRAWN IN SOLIDWORKS

DETAIL L
SCALE1:2

DETAIL N
SCALE1:2

DIRECTION TO
CRIMPER

DIRECTION TO
CRIMPER

] LEFT TO RIGHT

-05A | STD

DIRECTION TO
DIRECTION TO CRIMPER
CRIMPER

DETAIL P

SCALET:2 richtTo Lerr | 4
DETAIL M

SCALE1:2

—
Proprietary and DRAWN BY AEK

DATE  6/11/2019
fi tial
o fc°":f’e" e imog | CHECKEDSY—MP DATE 6/11/2019 A
e information containe
in this drawing is the sole | DRAWING DESCRIPTION CORPORATION
property of Lear
Corporation. Any W|ND|NG SPEC'HCAT'ON
reproduction in part or as a 1110 WOODMERE
I-E FT TO RIG HT whole wif_houifvzrinen TRAVERSE CITY, MI 49686
permission of Lear PHONE(231)947-0160
Corporation is prohibited. FOR SIDE BY SlDE SHEET -| OF -I
FILE LOC.: G:\ENGINEER\Winding Info\3 REEL WITH STRIP ASSEMBLY






LEAR’s Winding Options

WINDING OPTIONS FOR END-TO-END PARTS

|STANDARD per tool design

STANDARD per tool design

RIGHT TO LEFT
BODY FIRST
GRIPS FACING
CORE

\ \
RIGHT TO LEFT RIGHT TO LEFT
GRIPS FIRST GRIPS FIRST
GRIPS FACING GRIPS FACING CORE
AWAY FROM
CORE
05B 05A

\

10





LEAR’s Winding Options TERMINAL TERMINOLOGY

END-TO-END STYLE SIDE-TO-SIDE STYLE

/}GRE@N
BODY //_,
/ / CONDUCTOR GRIP /

CARRIER WION GRIP CARRlER/ \

ROGRESSION

11





LEAR’s Pancake Reel Winding Process Controls

1 % inch spindle matches core center.

Back shield..

Front shield with
compression
clamp.

Tracks and arm to
guide terminals into
reel.

Reel window to view
terminals.

12






LEAR’s Pancake Reel Winding Process Controls

Cardboard reels are seated on the 1 %2 inch
spindle and pin to orientate the reel during
winding.

13





LEAR’s Pancake Reel Winding Process Controls

Multi Spindle Take - Up

Terminals are fed through the
guide / arm into the core of
the reel. The metal fingers
clamps down to hold the
terminal in place at the core
of the reel. Because the
fingers may damage a

couple parts we share with

our Customer not to use the
last 6 inches at the core of
the reel. Extra terminals are
added to adjust for this
process.

Scissors Finger






LEAR’s Traverse Wound Fiber Reel Handling Recommendations

Handling of 14” & 19”
Traverse Wound Fiber Reels

Correct To Pick Up Traverse Stand reels on flat surface, store

Wound Fiber Reels; Fingers standing as seen in these Do not pick up using one side to
through holes on both sides to pictures. lift reel.

pick up.

* Do not lay flat, winding will
slide to one side and tangle.

Once space is opened up, pick up
Traverse Wound reel by placing
fingers through holes on both
sides.

Wrap both arms
around reel to
pull out of box.

15





LEAR’s Reel Handling Recommendations

Both reels are tied off to maintain the tension, any reel that is not completely used,
should be re-tied to store.

Pancake reels have tape to hold the reel together and maintain the tension, this tape
should only be removed / cut when ready to use. If a reel is not completely used, re-tape

to store.

16





LEAR’s Pancake Reel Handling Recommendations

Tension / Winding Controls

If a reel is picked up with:

1. Only one side of the
cardboard

2. Tape removed, but
wire tie still in place

3. Cardboard folded
back with wire still in
place

The reel will pull layers /
wraps out of
alignment and
tangle the terminals.

17





LEAR’s Reel Handling Recommendations

Tension / Winding Controls

Carrier Waive - OK Carrier Kink — Not OK

Reel winding; parts may move during handling or transit — a terminal or grip section may
catch on the layer / wrap and create a waive in the carrier. These will still feed in the
application process, and may disappear with handling. This is acceptable.

If the carrier is bent back upon itself creating a “Z” effect — this will cause the application
process to jam. This is unacceptable.

18





LEAR’s Ultrasonic Weld Terminal Handling Recommendations

Handling Instructions all Ultrasonic Weld Terminals

Do not touch terminals with bare hands, skin oils could cause welding issues and/or speed
oxidation. Clean latex or rubber gloves are best but clean cloth gloves may also be used.
This is for removing terminals and stocking assembly line.

Storage should be maintained in the
box until ready to process through
your application.

19
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LEAR.

Customer Inspection Record

Woodmere Plant, Traverse City, Ml

Inspection Rec.: 881128-Y48-127-F

Customer Part Number: HU5T-14463-GA

Rev: J

CORPORATION
Inspection Record Specifications:
Inspection Rec.: 881128-Y48-127-F Part Name: TRMNL - EYLT TYP LEFT HAND
Lear Part Number: 881128-Y48 Supplier Code: E778D
Customer Part Number: HUS5T-14463-GA Die Type Number: P127
Print Revision: J

Iltem Product Characteristic Spec. Class. Product Specification Evaluation Measurement Sample Size|] Sample Control

# Technique Freq. Method
33 MATERIAL ALLOY NA UNS-C19400 VENDOR CERT. 0 D CERT.
33 MATERIAL TENSILE NA 60,000-70,000 PSI VENDOR CERT. 0 D CERT.
33 MATERIAL THICKNESS NA 0.813 +/-0.025 VENDOR CERT. 0 D CERT.
34 MATERIAL FINISH NA PRE TIN PER ESB-M1P11- VENDOR CERT. 0 D CERT.

B 3.8-8.9 MICROMETERS

40 TAB BEND LOCATION NA 13.4 +/-0.3 COMPARATOR 1 A IR
20 DETENT LOCATION NA 8.24 +/-0.15 COMPARATOR 1 A IR
11 WINDOW LOCATION NA 8.65 +/-0.15 COMPARATOR 1 A IR
10ES CONDUCTOR GRIP COIN FLAT 2x NA 0.33 +/-0.05 COMPARATOR 1 ABC IR
5ES INSULATOR GRIP COIN FLAT 2x NA 0.49 +/-0.05 COMPARATOR 1 ABC IR






Inspection Rec.: 881128-Y48-127-F
‘ EA R® Customer Inspection Record Customer Part Number: HU5T-14463-GA

CORPORATION Woodmere Plant, Traverse City, Ml Rev: J
5 CONDUCTOR GRIP LENGTH 2x NA 3.7500 +/-0.15 COMPARATOR 1 ABC IR
39 TAB PERPENDICULARITY NA WITHIN 0.3 COMPARATOR 2 ABC IR
38 TAB BEND HEIGHT NA 7.0 +/-0.3 CALIPER 2 ABC IR
18 DIAMETER TRUE POSITION NA WITHIN 0.25 [G] G-51 LEAR GAGE 2 ABC IR
1 DETENT HEIGHT NA 0.72 +/-0.15 CALIPER 3 AB XIR
22 CONDUCTOR GRIP WIDTH NA A) 6.4 +/-0.3 CALIPER 3 ABC IR
26 INSULATOR GRIP WIDTH NA C) 8.1 +/-0.3 CALIPER 3 ABC IR
19 BODY WIDTH NA 21.50 +/-0.15 CALIPER 3 ABC IR
17 HOLE DIAMETER (LEAR) NA L) 7.11 +/-0.15 ([G]) 28/ G-70 LEAR GAGE 3 ABC IR
3 BODY FORM WIDTH NA 15.10 - 15.46 [G] G-2265 LEAR GAGE 2 ABC IR
2 BODY FORM HEIGHT NA 0.05-0.23 [G] G-2264 LEAR GAGE 2 ABC IR

57ES | INSULATOR GRIP HOLE DIAMETER NA 1.15-1.60 VISUAL 1 ABC IR






Inspection Rec.: 881128-Y48-127-F
‘ EA R@ Customer Inspection Record Customer Part Number: HU5T-14463-GA

Woodmere Plant, Traverse City, Ml Rev: J
CORPORATION =S
32 REQUIRED STAMPS NA SOURCE-DATE & GRIP CO VISUAL 1 ABC IR
DE
0 BODY EDGE COIN NA COIN VISUAL 1 ABC IR
79 ES SERRATION DEPTH 3x NA 0.20-0.32 VISUAL 1 ABC IR
6 INSULATOR GRIP STEP HEIGHT NA 0.4000 +/-0.15 VISUAL 1 ABC IR

0 NO IMPERFECTION NA NO IMPERFECTIONS VISUAL 3 ABC IR
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