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Sumitomo Electric Wiring Systems, Inc

Gage R&R Study

05/29/2018 Page 1 of 2
Study Date: 6/2/2017 12:00:00 AM Company Part No.: Mold 268
Gage ID: 08381913 Part No.:
Gage Desc: 0 - 200 Caliper Part Desc: HWO09-RET-06F
Appraisers: 3 Trials: 3 Parts: 10 Characteristic: Length
Study Type: Specification Limits: Min 19.6 Max 20.2
MSA Version: 4 Approved Pp (or Ppk) Target 6-Sigma Proc Variation
Appr A: |Tabitha Whitney Appr B: {Toni Robinson Appr C: |Eric Skaggs
1 20.06 20.06 20.05 20.07 20.08 20.08 20.09 20.09 20.09
2 20.03 20.03 20.03 20.03 20.03 20.03 20.03 20.03 20.03
3 19.65 19.64 19.65 19.64 19.64 19.64 19.65 19.65 19.65
4 20.05 20.04 20.05 20.08 20.08 20.08 20.08 20.08 20.08
5 19.76 19.77 19.76 19.74 19.75 19.75 19.77 19.77 19.77
6 20.04 20.04 20.03 20.05 20.04 20.05 20.05 20.05 20.05
7 20.03 20.02 20.02 20.05 20.06 20.08* 20.09 20.09 20.09
8 19.64 19.65 19.65 19.6 19.59 19.6 19.64 19.64 19.64
9 20.06 20.07 20.08|* 20.06 20.06 20.05 20.07 20.07 20.07
10 19.63 19.64 19.65* 19.64 19.63 19.65/* 19.65 19.65 19.65
Std. Dev. % Contribution % TV % Tol
Repeatability (EV): 0.004136 0.1% 2.9% 4.1% R bar: 0.007000
Reproducibility (AV): 0.008335 0.4% 5.9% 8.3% UCL-R: 0.018060
Appraiser x Part (INT): Study Variation: 0.140829
GRR: 0.009305 0.4% 6.6% 9.3% Total Variation (TV): 0.140829
Part-to-Part (PV): 0.140521 99.6% 99.8% 99.6% Tolerance/6 (Tol): 0.100000
number of distinct categories: 21.3 15.1

* Limit of individual R's (range values). An (*) is used to identify those sets of measurements that have a
Range value that exceeds the UCL-R limit value. Correct by repeating those readings using the same
appraiser and part or discard the values and recalculate the study results and the value UCL-R.

Comments:

Approved By:




05/29/2018 Page 2 of 2
GRR Analysis Sheet
Study Date: 6/2/2017 12:00:00 AM Company Part No.: Mold 268
Gage ID: 08381913 Part No.:
Gage Desc: 0-200 Caliper Part Desc: HWO09-RET-06F
Appraisers: 3 Trials: 3 Characteristic: Length
Study Type: Long-AlAG 4 Specification Limits: 19.6 20.2
RbarA= 0011000 XbarA= 19.896000 6 Sigma Process Variation:
RbarB= 0.010000 XbarB= 19.897667 Pp (or Ppk) Target:
R bar C= 0.000000 XbarC= 19.912000
Rbar= 0.0070000 X barDiff= 0.016000 Rp= 0.446667 Tol/6 = 0.100000

Measurement Unit Analysis

% Total Variation (TV)

% Tolerance

Repeatability - Equipment Variation (EV)

EV = Rbar x K1 Trials K1 %EV = 100[EV/TV] %EV = 100 [EV/(Tol/#6)]
2 0.8862
= 0.004136 3 0.5908 = 2.9% = 41%
Reproducibility - Appraiser Variation (AV)
AV = \/[(XbarDiffx K2)2-(EVA2/nxr)] %AV = 100[AV/TV] % AV = 100 [ AV /(Tol/6)]
= 0.008335 Appraisers 2 3 = 5.9% = 8.3%
K2 0.7071 0.5231
Note: If a negative value is A= Rumber of parts
calculated under the square r = number of trials
root sign, AV defaults to zero.
Repeatability and Reproducibility (GRR)
GRR = \/ (EVA2 + AVA2)) %GRR = 100 [GRR/TV] % GRR = 100 [GRR / (Tol / 8)]
= 0.009305 = 6.6% = 9.3%
Lo Parts K3
Part Variation (PV) 2 0.7071 %PV = 100 [PV/TV] % PV = 100 [ PV / (Tol / 8)]
3 0.5231
= 99.8% = 99.6%
PV = RpxK3 4 0.4467 ° o
5 0.4030
= 0.140521 ‘; 8'%;‘2 In MSAd, for % Tolerance, PV = SQRT [(Tol / 6)*2 - (GRR)"2]
8 0.3375
9 0.3249 " -
10 0.3146 nde = 1.41(PV/GRR) ndc = 1.41(PV/GRR)
= 21.3 = 15.1

v

Total Variation (TV)

\/ (GRRA2 + PVA2)

0.140829

If the 6 sigma process variation is known, then TV
= [6 sigma process variation] / 6.00
and PV = SQRT[(TV"2) - (GRR)"2].




Production Part Approval

) Lot Dimensional Test Results
DaimlerChrysler @ pal

ORGANIZATION: SUMITOMO ELECTRIC WIRING SYSTEMS PART NUMBER:  6189-7457, 6189-7674
SUPPLIER/VENDOR COL PART NAME: FOW120A02FB-B
NAME OF INSPECTION FACILITY: DESIGN RECORD CHANGE LEVEL: EU5T-14A464-TB L4 11/09/19
Sumitomo Electric Wiring Systems PIt. 5 ENGINEERING CHANGE DOCUMENTS: NA
SPECIFICATION / TEST QTy. ORGANIZATION MEASUREMENT RESULTS (DATA)
ITEM DIMENSION / SPECIFICATION LIMITS DATE TESTED M33 M34 M35 M36 M37 M36 M39 M40 OK NOT OK
SV5
1 16.90 -0.30 0.30 | 1/16/19 8 16.85 i 16.82 | 16.82 | 16.84 i 16.86 i 16.82 i 16.84 | 16.84 0
2 15.40 -0.30 0.30 15.44 : 1543 i 1543 | 1543 i 1544 : 1544 i 1543 | 15.44 0
FRANKLIN
1 16.90 -0.30 0.30 16.82 i 16.81 i 16.81 | 16.82 : 16.82 : 16.82 i 16.82 | 16.82 0
2 15.40 -0.30 0.30 15.43 | 1542 i 1541 | 1543 i 1543 i 1543 | 1541 | 1543 0
NOTE:
3 1. PARTS CONFORM TO THE ELECTRICAL CONMNECTION SYSTEM DESIGN t
SPECIFICATION (SDS) REV.21, DATED JUN 2011, correc
5 JO2. PARTS CONFORM TO TrE LATEST LEVEL OF USCAR 2 REVE DATED NOV 2007. t
FOR COMPONENT TEMPERATURE CLASS 4. correc
5 FOR PERFORMANCE CRITERIA AND EXCEPTIONS, SEE SUMITOMD OVRER. correct
3 MAXIMUM MATING FORCE FULLY PORULATED WITH S TERMINALS 5 14708
6 AQ TERMINAL 5 105N, correct
4. TERNIMAL EXTRACTION TOOLS: 23730003
7 5. SEALING SURFACES AS IDENTIFIED ON THIS DRAWING ARE SMOOTH AND FREE correct
3 OF PARTING LINES, correct
5. CONNECTOR IS RATED AS ERGONCMIC CLASS 2 (HAND GRASP) BASED ON USCAR-25 REV 1.
9 CONMECTOR PUSH SURFACE AREA IS 1825mme. na
T NeA
(C3)B. FOR INTERFACE VIEWS PLEASE SEE EWCAR
10 |@ 120~5-002-1-Z01 correct
1 120-S-002-1-Z02
FOR HEADER BLADE NFORMATION SEE EWCAR DRAWNG EWCAP-001. na
12 |34 8 -—-REMOVED--—- na
10, ——-REMOVED-—-
34)11, "x2" PPAP SUBMISSION APRIL 2018 -
13 [ 22 | WRT-14A4RA-RR correct
Blanket statements of conformance are unacceptable for any test results.
MARCH CFG-1003 SIGNATURE TITLE DATE
2006 Robin Casada PPAP/SQA Leader 1/16/2019
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CPK DATA

ORGANIZATION: SUMITOMO ELECTRIC WIRING SYSTEMS (PLT.5) Tested by/Date:

Page 4 of 13

Payom/ 14 Feb'19

PART Name/Desc: FOW120A02FB-B Design Rec. Change level/date:
PART NO (s): 6189-7457, 6189-7674 EUS5T-14A464-TB 11/9/2019
Mold #: 1747-B Eng. Change Documents: NA
CAVITY #¥ SV5 FRANKLIN
M33-M40 15.40 16.90 15.40 16.90
+03 .03 | +03 03 +0.3 03 | +03 .03

1 15.37 16.86 15.38 16.85

2 15.38 16.85 15.39 16.86

3 15.38 16.86 15.39 16.86

4 15.38 16.86 15.38 16.85

5 15.38 16.86 15.39 16.85

6 15.38 16.86 15.38 16.86

7 15.38 16.88 15.39 16.86

8 15.38 16.85 15.38 16.84

9 15.38 16.85 15.39 16.86

10 15.38 16.85 15.38 16.82

11 15.38 16.86 15.39 16.83

12 15.38 16.85 15.39 16.82

13 15.38 16.85 15.38 16.82

14 15.39 16.85 15.39 16.83

15 15.38 16.85 15.38 16.83

16 15.38 16.85 15.38 16.83

17 15.38 16.87 15.38 16.84

18 15.38 16.88 15.38 16.83

19 15.38 16.85 15.38 16.82

20 15.38 16.84 15.36 16.83

21 15.38 16.84 15.37 16.83

22 15.39 16.85 15.35 16.82

23 15.38 16.87 15.36 16.83

24 15.37 16.85 15.36 16.83

25 15.37 16.85 15.35 16.83

26 15.39 16.85 15.36 16.83

27 15.37 16.85 15.35 16.83

28 15.38 16.84 15.36 16.84

29 15.37 16.84 15.39 16.85

30 15.37 16.85 15.38 16.85

CPK MEAS DATA
ORIGINAL DATE: 11/18/02
LAST REVISION: 6/5/06

KK




CPK DATA

ORGANIZATION: SUMITOMO ELECTRIC WIRING SYSTEMS (PLT.5) Tested by/Date:

Page 5 of 13

Payom/ 14 Feb'19

PART Name/Desc: FOW120A02FB-B Design Rec. Change level/date:
PART NO (s): 6189-7457, 6189-7674 EUS5T-14A464-TB 11/9/2019
Mold #: 1747-B Eng. Change Documents: NA
CAVITY #¥ SV5 FRANKLIN
M33-M40 15.40 16.90 15.40 16.90
+03 .03 | +03 03 +0.3 03 | +03 .03

31 15.37 16.85 15.39 16.86

32 15.37 16.85 15.38 16.85

33 15.37 16.85 15.39 16.86

34 15.37 16.85 15.38 16.85

35 15.37 16.85 15.38 16.85

36 15.37 16.84 15.38 16.85

37 15.37 16.85 15.39 16.86

38 15.37 16.84 15.38 16.85

39 15.38 16.87 15.38 16.85

40 15.37 16.85 15.39 16.85

41 15.37 16.85 15.38 16.87

42 15.38 16.85 15.38 16.84

43 15.37 16.84 15.39 16.85

44 15.37 16.85 15.39 16.85

45 15.38 16.85 15.38 16.85

46 15.37 16.85 15.38 16.85

47 15.37 16.85 15.38 16.85

48 15.38 16.85 15.38 16.84

49 15.37 16.84 15.39 16.85

50 15.37 16.84 15.39 16.85

51 15.37 16.85 15.39 16.85

52 15.37 16.85 15.38 16.85

53 15.37 16.85 15.38 16.85

54 15.37 16.85 15.39 16.84

55 15.38 16.85 15.39 16.83

56 15.37 16.85 15.38 16.84

57 15.37 16.85 15.38 16.83

58 15.38 16.85 15.39 16.83

59 15.37 16.85 15.39 16.83

60 15.37 16.85 15.39 16.83

CPK MEAS DATA
ORIGINAL DATE: 11/18/02
LAST REVISION: 6/5/06

KK




CPK DATA

ORGANIZATION: SUMITOMO ELECTRIC WIRING SYSTEMS (PLT.5) Tested by/Date:

Page 6 of 13

Payom/ 14 Feb'19

PART Name/Desc: FOW120A02FB-B Design Rec. Change level/date:
PART NO (s): 6189-7457, 6189-7674 EUS5T-14A464-TB 11/9/2019
Mold #: 1747-B Eng. Change Documents: NA
CAVITY #¥ SV5 FRANKLIN
M33-M40 15.40 16.90 15.40 16.90
+03 .03 | +03 03 +0.3 03 | +03 .03

61 15.37 16.85 15.39 16.83

62 15.37 16.85 15.39 16.83

63 15.37 16.85 15.39 16.83

64 15.38 16.85 15.39 16.83

65 15.37 16.84 15.39 16.84

66 15.37 16.84 15.36 16.83

67 15.38 16.85 15.36 16.83

68 15.38 16.85 15.37 16.84

69 15.37 16.85 15.36 16.83

70 15.37 16.84 15.36 16.82

71 15.37 16.85 15.37 16.84

72 15.37 16.85 15.36 16.83

73 15.37 16.85 15.36 16.83

74 15.37 16.85 15.37 16.83

75 15.38 16.84 15.37 16.83

76 15.37 16.84 15.37 16.83

77 15.37 16.85 15.37 16.84

78 15.38 16.85 15.36 16.82

79 15.38 16.85 15.39 16.85

80 15.38 16.85 15.39 16.85

81 15.37 16.85 15.38 16.86

82 15.38 16.85 15.38 16.85

83 15.37 16.84 15.39 16.84

84 15.38 16.85 15.39 16.85

85 15.37 16.85 15.39 16.86

86 15.37 16.84 15.39 16.84

87 15.37 16.85 15.39 16.85

88 15.37 16.85 15.39 16.85

89 15.37 16.84 15.38 16.86

90 15.38 16.85 15.38 16.85

CPK MEAS DATA
ORIGINAL DATE: 11/18/02
LAST REVISION: 6/5/06

KK




CPK DATA

ORGANIZATION: SUMITOMO ELECTRIC WIRING SYSTEMS (PLT.5) Tested by/Date:

Page 7 of 13

Payom/ 14 Feb'19

PART Name/Desc: FOW120A02FB-B Design Rec. Change level/date:
PART NO (s): 6189-7457, 6189-7674 EU5T-14A464-TB 11/9/2019
Mold #: 1747-B Eng. Change Documents: NA
CAVITY #:¥ Sv5 FRANKLIN
15.40 16.90 15.40 16.90
M33-M40
+0.3 0.3 +0.3 0.3 +0.3 0.3 +0.3 0.3
91 15.38 16.85 15.39 16.84
92 15.38 16.85 15.39 16.85
93 15.38 16.85 15.38 16.85
94 15.37 16.85 15.38 16.85
95 15.37 16.85 15.38 16.82
96 15.38 16.85 15.39 16.82
97 15.38 16.88 15.39 16.83
98 15.37 16.86 15.39 16.83
99 15.37 16.85 15.36 16.83
100 15.38 16.84 15.35 16.84
average 15.38 16.85 15.38 16.84
minimum 15.37 16.84 15.35 16.82
maximum 15.39 16.88 15.39 16.87
range 0.02 0.05 0.04 0.04
std dev 0.00 0.01 0.01 0.01
LSL 15.10 16.60 15.10 16.60
NOM 15.40 16.90 15.40 16.90
USL 15.70 17.20 15.70 17.20
CPK 18.46458053 10.46360907 8.59223396  6.48480335

CPK MEAS DATA
ORIGINAL DATE: 11/18/02
LAST REVISION: 6/5/06

KK




WORK INSTRUCTION

AREA:

QUALITY ASSURANCE LAB

TITLE

LABORATORY SCOPE - SCOTTSVILLE (SV5, SV5-2, SV5-Franklin)

PURPOSE:

To summarize the testing capabilities available at
Scottsville Plant (SV5, SV5-2, SV5-Franklin), and to
clarify the equipment, tests performed, standards,
recording method and reaction plan.

APPLICATION:

Scottsville (SV5, SV5-2, SV5-Franklin)

RULE ENFORCER:

QA Coordinator / Above

SV5 Tests Performed

TEST METHODS / | RECORDING
TESTS PERFORMED EQUIPMENT USED STANDARD METHop | REACTION METHOD
Melt Flow Rate Ti"iufjlo'se" Extrusion QRW - MELTFLOW Melt Index | g et Tag Procedure
astometer Record

QAW - Inspection Data .
Waterproof Test Waterproof Tester WATERPROOFTEST Sheet Reject Tag Procedure
) . . Moisture Test .
Moisture Analysis (Reference Only) Moisture Tester F-A-SV5-010 Reject Tag Procedure
Data Sheet
Force Gage QAW - Inspection Data
Insertion / Retention Test 9 INSERTRETPROC Sheet Reject Tag Procedure

Instron Tester

QAW - InstronOperation

Data storage

Dimensional Measurement

Profile / Caliper / Micrometer /
Depth Gage / Keyence
Measurement System

Inspection Instruction
Sheet

Inspection Data
Sheet

Reject Tag Procedure

Part Weight

Scale

Inspection Instruction

Inspection Data

Reject Tag Procedure

Sheet Sheet
Freeze Test Freezer SWS Inspection Standard Inspeg:::zgtData Reject Tag Procedure
SV5 - Franklin Tests Performed
TEST METHODS / RECORDING
EQUIPMENT USED
TESTS PERFORMED Q STANDARD METHOD REACTION METHOD
Melt Flow Rate Tinius Olsen Extrusion QRW - MELTFLOW MeltIndex | g oiect Tag Procedure
Plastometer Record
QAW - Inspection Data .
Waterproof Test Waterproof Tester WATERPROOFTEST Sheet Reject Tag Procedure
Force Gage QAW - Inspection Data
Insertion / Retention Test 9 INSERTRETPROC Sheet Reject Tag Procedure

Instron Tester

QAW - InstronOperation

Data storage

QAF - WORKINSTRUCTION - A
ORIGINAL DATE: 6/8/00
LAST REVISION: 6/15/06
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QAW - LABSCOPE - E
ORIGINAL DATE 2006:
LAST REVISION: 1/13/17




WORK INSTRUCTION

AREA:

QUALITY ASSURANCE LAB

TITLE

LABORATORY SCOPE - SCOTTSVILLE (SV5, SV5-2, SV5-Franklin)

Dimensional Measurement

Caliper / Micrometer / Depth
Gage / Keyence
Measurement System

Inspection Instruction
Sheet

Inspection Data
Sheet

Reject Tag Procedure

Inspection Instruction

Inspection Data

Part Weight Scale Sheet Sheet Reject Tag Procedure
Freeze Test Freezer SWS Inspection Standard Inspeé:rt:ggtData Reject Tag Procedure
SV5 (Building 2) Tests Performed
TEST METHODS/ |RECORDING
TESTS PERFORMED EQUIPMENT USED STANDARD METHOD REACTION METHOD
Hardness Test Hardness Tester H-A-001 Hardness Test Reject Tag Procedure
Data Sheet

Dimensional Measurement

Profile / Caliper / Micrometer /
Depth Gage / Nikon MM-400

Inspection Instruction
Sheet

Inspection Data
Sheet

Reject Tag Procedure

Contact Force Test

Contact Force Gage

MSW-Force Gage

Inspection Data
Sheet

Reject Tag Procedure

Dimensional Measurement

Profile / Keyence System /
OGP / Caliper / Micrometer /

SWS Inspection Standard

Inspection Data

Reject Tag Procedure

Depth Gage / Slip Gages Sheet
Equipment Calibrations
TEST METHODS/ |RECORDING
EQUIPMENT USED
Q STANDARD METHOD REACTION METHOD

Calipers, Micrometers, Depth Certified Gages Per Calibration Calibration Reject Tag Procedure
Gages, Weigh Scales, other (Gage Blocks & Weights) Procedure Record and

process tools/jigs. Gagetrak

Keyence Microscope

Force Gages

Freezer

Melt Indexer

Moisture Analyzer

Water Pressure Gage
Hardness Tester

Optical Comparator (Profile)
Keyence Measurement Scope
OGP

NIKON MM-400

INSTRON Tensile Tester

Certified Gages
Certified Weights
Certified Meter
Outside Vendor
Outside Vendor
Outside Vendor
Outside Vendor
Outside Vendor
Outside Vendor
Outside Vendor
Outside Vendor

Outside Vendor

QAF - WORKINSTRUCTION - A
ORIGINAL DATE: 6/8/00
LAST REVISION: 6/15/06
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