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	Problem Title
DOCUMENTATION OF CORRECTIVE ACTION ASSOCIATED WITH USE OF INCORRECT WELDING ROD ON A 21-6-9 LINE 
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-- 
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-- 
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-- 
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	HARDWARE
EIM 
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-- 
	PART#
-- 
	SER/LOT#
-- 
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-- 

	HARDWARE
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-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
NCA 
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PROPULSION LINES 
	PART#
PD 4800XXX-XXX 
	SER/LOT#
VARIOUS 
	MANUFACTURER
ARROWHEAD 

	Test/Operation
M - MFG 
	Prevailing Condtion
N - INSPECTION 
	F / U
UC 
	Fail Mode
UC - UNSAT 
	Cause
MAT - MFG-ASY-EQUP 

	System
PROPULSION 
	Defect
MT - TYPE W 
	Material
H - WELD 
	Work Contact
W. MATTHEESS 
	Fail Date
12/16/1999 

	Received at MSFC
12/22/1999 
	Date Isolated
12/17/1999 
	FMEA Reference
2.7.1.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
ARROWHEAD 
	Symptom
UC - UNSAT 
	Time Cycle
-- 

	Effectivity Text
ET-92, 101 AND SUBSEQUENT 

	Vehicle Effectivity Codes

	Vehicle 1
-- 
	Vehicle 2
-- 
	Vehicle 3
-- 
	Vehicle 4
-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary


	Last MSFC Update
05/24/2000 
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-- 
	Defer Date
-- 
	Add Date
12/30/1999 
	R/C Codes
2 - MFG -- -- 
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M. BUTLER 
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	S & MA
R. GLADWIN 
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-- 
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J. SMELSER 
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	Design
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	Chief Engineer
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R. GLADWIN 
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T. WHITE 
	PAC Review Complete
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	MSFC Closure Date
05/03/2000 
	Status
C - CLOSED 
	F/A Completion
-- 

	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
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-- 
	OPRINC
-- 

	FUNC MOD
-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
	SUBTYPE
-- 
	Software Closure CD
-- 
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-- 
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-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 
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-- 

	Related Document Type
-- 
	Related Document ID
-- 
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-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
ISSUE #1 (12/16/99):

THE INCORRECT WELD ROD WAS USED ON ONE WELD IN A 21-6-9

PRESSLINE.  HASTELLOY-W WELD ROD WAS USED INSTEAD OF THE

REQUIRED 21-6-9 WELD ROD.

ISSUE #2 (1/26/00):

INCORRECT WELD FILLER ROD WAS CALLED OUT ON THE PLANNING 

PAPER.  HASTELLOY-W WELD ROD WAS USED INSTEAD OF THE

REQUIRED INCONEL 718 WELD ROD.

CRITICALITY: THIS CONDITION IS A NON-CONFORMANCE AND DID

 NOT RESULT IN A FAILURE.

*  REVISION B DATED 3/30/00 REFER TO ASTERISK (*) FOR CHANGES. 

ALL TASK ITEMS NOW COMPLETE AND CLOSED

THE FOLLOWING PART NUMBERS WERE AFFECTED:

   P/N            ET  S/N DESCRIPTION

   PD4800175-089  92  755 LO2 F/L FWD ELBOW

   PD4800175-089  93  756 LO2 F/L FWD ELBOW

   PD4800175-089 INV  757 LO2 F/L FWD ELBOW

   PD4800175-089 INV  760 LO2 F/L FWD ELBOW

   PD4800175-090  92  639 LO2 F/L AFT FLEX ASSY

   PD4800175-090  93  640 LO2 F/L AFT FLEX ASSY

   PD4800175-099  92  695 LO2 F/L FWD FLEX ASSY

   PD4800175-099  93  696 LO2 F/L FWD FLEX ASSY

   PD4800175-099  94  697 LO2 F/L FWD FLEX ASSY

   PD4800175-500 101  790 LO2 F/L FWD ELBOW

   PD4800175-500 102  791 LO2 F/L FWD ELBOW

   PD4800175-500 104  792 LO2 F/L FWD ELBOW

   PD4800175-500 105  793 LO2 F/L FWD ELBOW

   PD4800175-500 103  794 LO2 F/L FWD ELBOW

   PD4800175-500 107  795 LO2 F/L FWD ELBOW

   PD4800175-500 106  796 LO2 F/L FWD ELBOW

   PD4800175-500 109  797 LO2 F/L FWD ELBOW

   PD4800175-500 108  798 LO2 F/L FWD ELBOW

   PD4800175-500 INV  801 LO2 F/L FWD ELBOW

   PD4800175-509 101  815 LO2 F/L AFT FLEX ASSY

   PD4800175-509 102  816 LO2 F/L AFT FLEX ASSY

   PD4800175-509 103  817 LO2 F/L AFT FLEX ASSY

   PD4800175-509 104  818 LO2 F/L AFT FLEX ASSY

   PD4800175-509 105  819 LO2 F/L AFT FLEX ASSY

   PD4800175-509 107  820 LO2 F/L AFT FLEX ASSY

   PD4800175-509 106  821 LO2 F/L AFT FLEX ASSY

   PD4800175-509 108  822 LO2 F/L AFT FLEX ASSY

   PD4800175-509 109  823 LO2 F/L AFT FLEX ASSY

   PD4800175-509 INV  826 LO2 F/L AFT FLEX ASSY

   PD4800175-510 101  840 LO2 F/L FWD FLEX ASSY

   PD4800175-510 102  841 LO2 F/L FWD FLEX ASSY

   PD4800175-510 103  842 LO2 F/L FWD FLEX ASSY

   PD4800175-510 104  843 LO2 F/L FWD FLEX ASSY

   PD4800175-510 105  844 LO2 F/L FWD FLEX ASSY

   PD4800175-510 106  845 LO2 F/L FWD FLEX ASSY

   PD4800175-510 107  846 LO2 F/L FWD FLEX ASSY

   PD4800175-510 108  847 LO2 F/L FWD FLEX ASSY

   PD4800175-510 109  848 LO2 F/L FWD FLEX ASSY

   PD4800175-510 REC  855 LO2 F/L FWD FLEX ASSY

   PD4800178-020 104  139 LH2 LW RECIRCULATION LINE

   PD4800178-020 101  140 LH2 LW RECIRCULATION LINE

   PD4800178-020 102  141 LH2 LW RECIRCULATION LINE

   PD4800178-020 103  142 LH2 LW RECIRCULATION LINE

   PD4800178-020  92  143 LH2 LW RECIRCULATION LINE

   PD4800178-020 105  144 LH2 LW RECIRCULATION LINE

   PD4800178-020 106  145 LH2 LW RECIRCULATION LINE

   PD4800178-020 109  146 LH2 LW RECIRCULATION LINE

   PD4800178-020 107  148 LH2 LW RECIRCULATION LINE

   PD4800178-020 108  149 LH2 LW RECIRCULATION LINE

   PD4800178-020 INV  151 LH2 LW RECIRCULATION LINE

   PD4800178-020 INV  154 LH2 LW RECIRCULATION LINE

   PD4800178-020 REC  155 LH2 LW RECIRCULATION LINE

   PD4800180-010 105 1148 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 101 1171 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 102 1172 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 103 1173 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010  92 1174 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 104 1175 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 107 1176 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1177 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 106 1178 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 108 1179 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1180 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1181 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1182 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1183 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1184 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1186 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1187 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1188 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1189 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-010 INV 1190 GO2 LINE ASSY UPPER LOC 1-6

   PD4800180-019 102 1208 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 101 1230 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 103 1231 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019  92 1232 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 104 1233 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 105 1234 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 107 1235 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 106 1236 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 108 1237 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1238 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1239 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1240 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1241 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1242 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1243 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1244 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1245 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-019 INV 1246 GO2 LINE ASSY UPPER LOC 7-12

   PD4800180-069 102 1291 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 103 1292 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 104 1294 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 105 1295 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 107 1296 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 106 1297 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 108 1298 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 INV 1299 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 INV 1300 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 INV 1301 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 INV 1302 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069 101 1290 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-069  92 1293 GO2 LINE ASSY UPPER OGIVE P/L

   PD4800180-080 101 1350 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 102 1351 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 103 1352 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 104 1354 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 105 1355 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 107 1356 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 106 1357 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 108 1358 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 INV 1359 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 INV 1360 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 INV 1361 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080 REC 1362 GO2 LINE ASSY MID INTERTANK P/L GO UMB JNT H

   PD4800180-080  92 1353 GO2 LINE ASSY MID INTERTANK

   PD4800180-089 102 1473 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 102 1499 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 101 1521 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 101 1522 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 101 1523 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 101 1524 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 103 1526 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 103 1527 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 103 1528 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 103 1529 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089  92 1530 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089  92 1531 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089  92 1532 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089  92 1533 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 104 1534 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 104 1535 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 104 1536 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 104 1537 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 107 1538 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 105 1539 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 107 1540 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 107 1541 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 105 1542 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 105 1543 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 105 1544 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 107 1545 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 102 1546 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 102 1547 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 106 1548 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 106 1549 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 106 1550 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 106 1551 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 108 1552 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 108 1553 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 108 1554 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 108 1555 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 INV 1556 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 INV 1557 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 INV 1558 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 INV 1559 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 INV 1560 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 INV 1561 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 INV 1562 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 INV 1563 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 INV 1564 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 INV 1565 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 INV 1568 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 INV 1569 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 INV 1572 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 INV 1573 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 INV 1574 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 INV 1581 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-089 INV 1583 GO2 LINE ASSY MID LOC 31-33 JNT G-H

   PD4800180-089 INV 1584 GO2 LINE ASSY MID LOC 20-22 JNT D-E

   PD4800180-089 INV 1585 GO2 LINE ASSY MID LOC 23-26 JNT E-F

   PD4800180-089 INV 1586 GO2 LINE ASSY MID LOC 27-30 JNT F-G

   PD4800180-090 INV 1645 GO2 LINE ASSY MID LOC 13-19

   PD4800180-090  92 1644 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 102 1697 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 103 1698 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 105 1699 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 104 1700 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 106 1702 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 107 1703 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 INV 1705 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 108 1707 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 INV 1708 GO2 LINE ASSY MID LOC 13-19

   PD4800180-520 101 1695 GO2 LINE ASSY MID LOC 13-19

   PD4800184-039 101  180 LH2 L/H FEEDLINE

   PD4800184-039 102  181 LH2 L/H FEEDLINE

   PD4800184-039  92  182 LH2 L/H FEEDLINE

   PD4800184-039 103  183 LH2 L/H FEEDLINE

   PD4800184-039 104  184 LH2 L/H FEEDLINE

   PD4800184-039 105  185 LH2 L/H FEEDLINE

   PD4800184-039 106  186 LH2 L/H FEEDLINE

   PD4800184-039 107  187 LH2 L/H FEEDLINE

   PD4800184-039 108  188 LH2 L/H FEEDLINE

   PD4800184-039 109  189 LH2 L/H FEEDLINE

   PD4800184-039 INV  195 LH2 L/H FEEDLINE

   PD4800205-009  92  482 GH2 LINE FWD FLEX ASSY

   PD4800205-009 INV  483 GH2 LINE FWD FLEX ASSY

   PD4800205-019 101  607 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 102  608 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 103  609 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019  92  610 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 104  611 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 105  612 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 107  613 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 106  614 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 108  615 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  616 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  617 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  618 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  619 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  620 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-019 INV  622 GH2 LINE ASSY MID STGHTLOC 23-26 JNT K-L

   PD4800205-029  92  721 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 101  728 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 102  729 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 103  730 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 104  731 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 105  732 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 107  733 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 106  734 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 INV  735 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 108  736 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 INV  737 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 REC  738 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 REC  739 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-029 REC  740 GH2 LINE ELBOW FLEX ASSY P/L JNT X-N

   PD4800205-060 101  901 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 102  908 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 103  909 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060  92  910 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 104  911 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 105  912 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 107  913 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 106  914 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 108  915 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 INV  916 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 INV  917 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 INV  918 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 INV  919 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-060 INV  920 GH2 LINE AFT FLEX ASSY P/L GH UMB JNT

   PD4800205-079 101  547 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 102  548 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 103  549 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079  92  550 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 104  551 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 105  552 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 107  553 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 106  554 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 108  555 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  556 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  557 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  559 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  560 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  561 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  562 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  563 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-079 INV  564 GH2 LINE FWD STGHT ASSY LOC 20-22 JNT J-K

   PD4800205-080 101  667 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 102  668 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 103  669 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080  92  670 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 104  671 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 105  672 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 107  673 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 108  674 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  675 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  676 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  677 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  678 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 106  679 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  680 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 INV  681 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-080 REC  682 GH2 LINE MID FIXED ASSY LOC 27-29 JNT L-M

   PD4800205-089 101  787 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 102  788 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 103  789 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089  92  790 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 104  791 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 105  792 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 107  793 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 106  794 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 108  795 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  796 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  797 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  798 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  799 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  800 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  801 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  802 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  803 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  804 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  805 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  806 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  807 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-089 INV  808 GH2 LINE AFT STGHT ASSY P/L JNT Y-X

   PD4800205-090 107  822 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 101  848 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 102  849 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 103  850 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090  92  851 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 104  852 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 105  853 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 106  854 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 108  855 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  857 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  858 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  859 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  860 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  861 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  862 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV  863 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-090 INV 1184 GH2 LINE AFT STGHT ASSY LOC 30-32 JNT M-N

   PD4800205-509 103 1163 GH2 LINE FWD FLEX ASSY

   PD4800205-509 102 1164 GH2 LINE FWD FLEX ASSY

   PD4800205-509 104 1165 GH2 LINE FWD FLEX ASSY

   PD4800205-509 105 1166 GH2 LINE FWD FLEX ASSY

   PD4800205-509 107 1167 GH2 LINE FWD FLEX ASSY

   PD4800205-509 108 1168 GH2 LINE FWD FLEX ASSY

   PD4800205-509 106 1169 GH2 LINE FWD FLEX ASSY

   PD4800205-509 INV 1170 GH2 LINE FWD FLEX ASSY

   PD4800205-509 INV 1171 GH2 LINE FWD FLEX ASSY

   PD4800205-509 101 1162 GH2 LINE FWD FLEX ASSY



	Contractor Investigation/Resolution
PROBLEM DESCRIPTION:

 ISSUE #1:

 ARROWHEAD IDENTIFIED A WELD THROUGH X-RAY ANALYSIS THAT MAY HAVE BEEN 

 WELDED WITH THE WRONG WELD ROD.  MMA LABORATORIES, INC.,AN INDEPENDENT 

 LAB, INITIALLY IDENTIFIED AND REPORTED ON 12/10/99 THROUGH PORTABLE

 CHEMICAL ANALYSIS THAT THE WELD ROD MATERIAL WAS STAINLESS 316 ALLOY 

 INSTEAD OF 21-6-9.  THE WELD IN QUESTION WAS A GH2 FORWARD FLEX 

 PRESSLINE SECTION, PD4800205-509.

 LMMSS WAS NOTIFIED ON 12-14-99 OF THIS ISSUE.

 INVESTIGATION FOLLOWED:

 - TESTING ON SOME OF THE OTHER WELDS ON THE SAME PRESSLINE INDICATED 

THAT THE CORRECT 21-6-9 ROD MATERIAL WAS PRESENT.

 - THE REMAINDER OF THE 21-6-9 WELD RODS FROM THE SAME LOT, 24903, WERE 

TESTED AND FOUND TO BE ACCEPTABLE.

 - CONFIRMATION OF MMA LABORATORIES, INC.'S FINDINGS OF STAINLESS 316 

WELD ROD MATERIAL TYPE WAS REQUESTED BY MAF. ARROWHEAD SENT SAMPLES TO 

ATLAS, ANOTHER OUTSIDE TESTING LAB AND THE MAF TECHNICAL LAB.  BOTH 

LABS AGREED THE MATERIAL WAS HASTELLOY-W, NOT STAINLESS 316.

 - ARROWHEAD IDENTIFIED THEY PURCHASE ALL THEIR WELD WIRE AND ROD FROM 

 BOB MARTIN CO.

 - ARROWHEAD IDENTIFIED THE ONLY WELD ROD MATERIAL THEY USE IS 308 ECL, 

 347, 21-6-9, HASTELLOY-W AND INCONEL 718.

 - ARROWHEAD IDENTIFIED THAT ONLY MANUAL WELDS WERE SUSPECT.

 THE AUTOMATED AND/OR MACHINE WELDS USING WELD WIRE SPOOLS AND REQUIRE 

 EDDY CURRENT INSPECTION PERFORMED ON THE MATERIAL PRIOR TO AND AFTER 

 EACH WELD IS PERFORMED.

 - A COMPLETE REVIEW OF BOTH ARROWHEAD AND BOB MARTIN CO.'S PROCESSES 

 WERE ACCOMPLISHED TO IDENTIFY THE MOST PROBABLE CAUSE OF THE MIXED 

WELD ROD MATERIAL.

 - BOB MARTIN CO. (WELD ROD SUPPLIER) PERFORMS ALL ETM64-119 FLOW DOWN 

 REQUIREMENTS FOR ALLOY VERIFICATION OF EACH WELD ROD AS WELL AS 

 REQUIRED CHEMICAL ANALYSIS PRIOR TO DELIVERY.

 - ALL ET-101 SINGLE ALLOY MANUAL WELD X-RAYS WERE REVIEWED BY LMMSS, 

 AHP, AND SAMPLED BY NASA AND MSFC X-RAY INTERPRETERS/ENGINEERS TO 

 IDENTIFY IF SIMILAR BI-METAL INDICATIONS WERE PRESENT.  ALL WERE FOUND 

 ACCEPTABLE.

 ISSUE #2:

 DURING A REVIEW OF WELD ROD CALLED OUT WITHIN THE ARROWHEAD PLANNING 

 AGAINST THE DESIGN REQUIREMENTS ON THE DRAWING (AS A RESULT OF ISSUE 

 #1), AN ARROWHEAD INSPECTOR DISCOVERED THAT FOR PD4800180-520, SN 

 0001706, (GO2 MID PRESSLINE) WELD #9 THE WRONG WELD ROD WAS CALLED 

 OUT.  THE ENGINEERING REQUIREMENT IS FOR INCONEL 718, HOWEVER 

HASTELLOY-W FILLER ROD WAS IDENTIFIED IN THE BUILD PAPER.  WELD # 9 IS 

A CLOSE OUT WELD AND REQUIRES A DOUBLE EXPOSURE X-RAY FILM BECAUSE THE 

X-RAY IS SHOT ON AN ANGLE THROUGH MULTIPLE PIECES OF METAL.

 TASK I FAILURE/PROBLEM INVESTIGATION

 ISSUE #1:

A. COMPLETE THE MATERIAL ANALYSIS ON THE SAMPLE OF WELD CONTAINING THE 

 INCORRECT WELD ROD.

CLOSURE STATEMENT:

 ANALYSIS BY AN OUTSIDE TESTING LAB, ATLAS, CONFIRMS THE MATERIAL IS 

 HASTELLOY-W.  THE MAF TECHNICAL LAB HAS ALSO CONFIRMED THE MATERIAL TO 

 BE HASTELLOY-W. REF. LAB REPORT 99A204.

RESPONSIBILITY: R. LEBOEUF -4643 R. PONTIFF -4320

 ECD:  12/23/99

 COMPLETE: 1/8/2000

B. IDENTIFY AND LOCATE ALL ET LINES WELDED BY ARROWHEAD AT MAF.

CLOSURE STATEMENT:

 ALL LINES HAVE BEEN IDENTIFIED AND ARE ON ATTACHMENT 1.0.

RESPONSIBILITY: W. MATTHEESSEN -3741 D. WESTPHAL -3740

 ECD:  12-23-99

 COMPLETE: 12-23-1999

C. PROVIDE DEFECT HISTORY (WELD REPAIRS) ON LINES IDENTIFIED ON 

 ATTACHMENT 1.0 FROM ISSUE 1, ACTION B.

 PRIORITIES ARE ET-106, 92, THEN ET 102 AND UP.

CLOSURE STATEMENT:

 ET-92, 101, 106, 102, & 103 WELD REPAIRS HAVE BEEN IDENTIFIED.  BASED 

 ON ENGINEERING ANALYSIS (REF,: 1, ACTION L) THIS TASK HAS BEEN RE-

 SCOPED, REQUIRING NO ADDITIONAL DATA TO BE PROVIDED.  THIS TASK IS 

 CLOSED

RESPONSIBILITY: D. BALES -3840  W. SCHRIEFFER - 3840

 M. ROHLINGER - 3761  S. PARIKH - 3760

 ECD:  12-21-1999 - ET92

 ECD:  1-4-2000 - REST OF LINES

 COMPLETE: 1-11-2000

D. PROVIDE DETAILED (PAPER & ELECTRONIC) LIST OF PARTS THAT ARE MANUAL 

 MONO-METAL WELDS WHICH BY X-RAY REVIEW COULD DETERMINE A BI-METAL 

 WELD.  THIS LIST SHALL INCLUDE PD PART NUMBER, VENDOR PART NUMBER, 

 DETAIL SUB-ASSEMBLY PART NUMBER AND WELD NUMBER.

CLOSURE STATEMENT:

 LIST HAS BEEN GENERATED.  X-RAY FILM DATA PACKAGES AND ENGINEERING 

 DESIGN PACKAGES HAVE BEEN RECONCILED. REF: E-MAIL FROM J. SHELLY DATED 

 3/24/2000 REFERENCES COMPLETION OF TASK.

RESPONSIBILITY: J. SHELLY - 4110 W. SIGUR - 4100

 ECD:  12-20-1999

 COMPLETE: 1-6-2000

E. REVIEW X-RAYS FOR THE CRITICAL MONO-METAL WELDS FOR HARDWARE AT MAF, 

 IDENTIFIED ON ATTACHMENT 1.0 FROM ISSUE 1, ACTION B, C, & D.  

 PRIORITIES ARE ET-101, 106, 92, THEN ET 102 AND UP.

CLOSURE STATEMENT:

 ET-92, 101,& 106 ALL REQUIRED WELDS HAVE BEEN COMPLETED. THERE IS NO 

 INDICATION OF INCORRECT WELD ROD BEING USED. BASED ON ENGINEERING 

 ANALYSIS (ISSUE 1, ACTION L) THIS ACTION HAS BEEN RE-SCOPED.  THIS 

 ACTION IS CLOSED. REF.: EMAIL FROM S. JONES FOR G. COPELAND 1/10/2000.

RESPONSIBILITY: S. MCEVOY -3742 D. WESTPHAL -3740

 ECD:  2-25-2000

 CANCELED: 1-11-2000

*F. DOCUMENT ALL INVESTIGATIVE ACTIVITY PERFORMED BY ARROWHEAD AND 

 LOCKHEED MARTIN PERSONNEL AT ARROWHEAD & BOB MARTIN CO..

CLOSURE STATEMENT:

 INVESTIGATION WAS CONDUCTED AT BOTH ARROWHEAD PRODUCTS & BOB MARTIN 

 (ARROWHEAD'S WELD ROD SUPPLIER) BY A JOINT LOCKHEED MARTIN & ARROWHEAD 

 TEAM.  THE BOB MARTIN REVIEW STARTED AT THE ORDER ENTRY POINT AND 

 CONTINUED ON TO THE SHIP POINT.  THE INVESTIGATION SHOWED CLEAR FLOWS 

 WITH ADEQUATE CHECKS IN PLACE.  CONTROLS ARE IN PLACE TO ASSURE NO 

 MIXING OCCURS DURING SHIPMENT.  BOB MARTIN COMPANY WAS EXONERATED AS A 

 SOURCE OF SUSPICION FOR MIXED ALLOY, BASED ON THE SUSPECT ALLOY BEING 

 IDENTIFIED AS HASTELLOY W (AVAILABLE AT ARROWHEAD), AND THROUGH THE 

 AUDIT PERFORMED BY THE JOINT TEAM.

 A PRACTITIONER WELD BOOTH WAS IDENTIFIED AS THE LOCATION OF THE ALLOY 

 MIX-UP.  BASED ON INTERVIEWS WITH INSPECTORS, THE PRACTITIONER HAD 

 PREVIOUSLY RECEIVED VERBAL WARNINGS FOR HAVING MULTIPLE ALLOY WELD

 RODS IN THE WORK AREA, AND AT THAT TIME ALL WELD RODS WERE 

 CONFISCATED.  

 HAVING MULTIPLE ALLOY WELD RODS IN THE WORK AREA IS A VIOLATION OF THE 

 COMPANY POLICY.  A REVIEW OF THE DAILY LABOR REPORTS SHOW, THAT ALL 

 JOBS PERFORMED BY THE EMPLOYEE THE DAY PRIOR TO THIS INCIDENT 

 REQUIRED THE USE OF HASTELLOY W.  IN ADDITION, A 100% SCREENING OF ALL 

 ROD IN THE CONTROLLED FLOOR STOCK DID NOT IDENTIFY ANY MIXED ALLOY.

 REF.: EMAIL DATED 2-15-2000 & FAX DATED 12-15-1999 FROM A. 

 MEAD (ARROWHEAD VP QA)

RESPONSIBILITY:   D. BALES -3840  W. SCHRIEFFER - 3840

     M. ROHLINGER - 3761  S. PARIKH - 3760

     ECD:  12-23-1999

     ECD:  2-11-2000

     COMPLETE: 2-16-200

*G. EXPLAIN THE DIFFERENCE BETWEEN THE ORIGINAL CHEMISTRY 

     REPORT (MMA LABORATORIES, 316) AND THE LATER REPORT (ATLAS & 

     MAF, HASTELLOY-W).

CLOSURE STATEMENT:

 THE LATTER CHEMICAL ANALYSIS USED PROVEN TECHNIQUES (SEM WITH EDX) 

 AFTER CUTTING THE WELD OUT OF THE PART. ARROWHEAD PRODUCTS RECOMMENDED 

 THE FIRST TEST AS A NONDESTRUCTIVE TECHNIQUE.  ARROWHEAD AND LOCKHEED 

 MARTIN QA PERSONNEL WITNESSED THE TEST AND APPROPRIATE CONTROLS WERE 

 USED.  A SAMPLE COUPON OF 316 WAS TESTED AND THE CHEMISTRY OF THE WELD 

 MATCHED COMPLETELY.  THE LAB CONFIRMED THAT THEY HAD USED THE 

TECHNIQUE FOR ROD VERIFICATION BEFORE.

 AFTER THE SECOND TEST CONFIRMED THE MATERIAL AS HASTELLOY W, THE LAB 

 WAS CONTACTED AND QUESTIONED ON THE CAUSE OF THE MISIDENTIFICATION.

 IT WAS FOUND THAT ALL THE WELDS TESTED BY THIS TECHNIQUE BEFORE HAD

 BEEN SIGNIFICANTLY THICKER (CONSTRUCTION) WELDS, RESULTING IN CLEAR 

 SAMPLING OF THE FILLER ALLOY ONLY.  WITH LESS WELD WIDTH ON THE  

 ARROWHEAD PART TOO MUCH OF THE PARENT (21-6-9) MATERIAL WAS PICKED UP

 AND AVERAGED INTO THE FILLER ROD, MASKING THE HIGH NICKEL CONTENT

 AND RESULTING IN THE IDENTIFICATION OF 300 SERIES STAINLESS WITH A

 MOLY CONTENT MATCHING 316.

 REF.: EMAIL DATED 2-15-2000 & FAX DATED 12-15-1999 FROM A. 

 MEAD (ARROWHEAD VP QA)

RESPONSIBILITY:  D. BALES -3840  W. SCHRIEFFER - 3840

     M. ROHLINGER - 3761  S. PARIKH - 3760

     ECD:  12-23-1999

     ECD:  2-11-2000

     COMPLETE: 2-16-2000

*H. IDENTIFY ALL SUPPLIERS THAT WELD OR BRAZE ET HARDWARE AND AUDIT 

 THEIR WELD WIRE/ROD CONTROL PROCESS.

CLOSURE STATEMENT:

 AN AUDIT OF THE 15 SUPPLIERS THAT PERFORM EITHER WELDING OR BRAZING

 WAS COMPLETED.  OF THE 15, TWO DID NOT REQUIRE AUDIT AS THEY DO NOT

 USE EITHER FILLER METAL OR BRAZING ROD IN THEIR PROCESS.  ONE OTHER 

 SUPPLIER (ARROWHEAD) WAS NOT AUDITED, SINCE IMPLEMENTATION OF 

 CORRECTIVE ACTIONS IS NOT COMPLETE. OF THE 12 AUDITED SUPPLIERS, 6 HAD 

 VARIOUS VIOLATIONS OF THE GOVERNING SPECIFICATIONS.  IT WAS DETERMINED 

 THAT NO FLIGHT HARDWARE IS AFFECTED.  HOWEVER, 2 PIECES OF GROUND 

 SERVICE EQUIPMENT (GSE) SUPPLIED BY SENIOR FLEXRONICS (SSP) IS 

 AFFECTED.  NCD N041803 WAS GENERATED TO ADDRESS THE GSE (82629021030-

 009 S/NS 12 & 13).  REF.: EMAIL FROM M. ROHLINGER 3-2-2000 & 3-9-2000.

RESPONSIBILITY:  D. BALES -3840  W. SCHRIEFFER - 3840

     M. ROHLINGER - 3761  S. PARIKH - 3760

     ECD:  1-16-2000

     ECD:  2-29-2000

     COMPLETE:  3-2-2000

I. ARROWHEAD TO PROVIDE WRITTEN CAUSE.

CLOSURE STATEMENT:

 EMPLOYEE ERROR - WELDER VIOLATED COMPANY POLICY BY KEEPING MULTIPLE 

 TYPES OF WELD ROD ALLOY IN WORK AREA.  REF.: SPAR 99006-MA-AHP

RESPONSIBILITY: D. BALES -3840  W. SCHRIEFFER - 3840

    M. ROHLINGER - 3761  S. PARIKH - 3760

    ECD:  1-18-2000

    COMPLETE: 1-12-2000

*J. ARROWHEAD TO PROVIDE WRITTEN CORRECTIVE ACTIONS.

CLOSURE STATEMENT:

 WELD ROD WILL NOW BE ISSUED BY QUALITY PERSONNEL INSTEAD OF THE AREA 

 FOREMAN.  THE PROCEDURE WAS REVISED TO REQUIRE THE WELDER TO DISPOSE 

 OF ALL EXCESS WELD RODS IN A SECURE CONTAINER.  ALL SHUTTLE PROGRAM 

 WIRE WILL BE REPAINTED TO SHOW ALLOY COMPOSITION OF WELD.  IN 

 ADDITION, WEEKLY SURVEILLANCE BY QUALITY OF THE WELD WORK AREAS WILL

 BE CONDUCTED TO ASSURE COMPLIANCE.  REF.: SPAR 99006-MA-AHP

RESPONSIBILITY: D. BALES -3840  W. SCHRIEFFER - 3840

     M. ROHLINGER - 3761  S. PARIKH - 3760

     ECD: 1-18-2000

     COMPLETE: 1-12-2000

 K. ARROWHEAD TO CLEAR ALL LINES AND ASSEMBLES ON THEIR FACILITIES.  

 LINES SHALL NOT BE SHIPPED WITHOUT SHOWING OBJECTIVE EVIDENCE THAT 

 THIS HAS OCCURRED.

CLOSURE STATEMENT:

 REVIEW OF ALL CRITICAL MONO-METAL WELDS ARE COMPLETE WITH NO SUSPECT 

 WELDS NOTED.  REF.: M. ROHLINGER EMAIL 2-24-2000.

 RESPONSIBILITY: D. BALES -3840  W. SCHRIEFFER - 3840

    M. ROHLINGER - 3761  S. PARIKH - 3760

    ECD: 2-25-2000

    COMPLETE: 2-24-2000

 L. BASED ON X-RAY REVIEW HISTORY & STRESS ANALYSIS REEVALUATE THE 

 REQUIREMENT TO PERFORM 100% X-RAY REVIEWS OF MONO-METAL WELDS.

CLOSURE STATEMENT:

 LIST HAS BEEN GENERATED, REVIEWED AND PAST ON TO ALL PARTIES.  THIS 

 LIST CONSISTS OF ALL WELDS ON LINES THAT HAVE LOW OR NEGATIVE MARGINS 

 WHEN ANALYZED USING THE PROPERTIES OF 300 SERIES WIRE AND ARE MONO-

 METAL WELDS.  REF. EMAIL DATED 1-10-2000 FROM G. COPELAND.

RESPONSIBILITY: G. COPELAND - 3000

    ECD:  1-12-2000

    COMPLETE: 1-11-2000

*M. BASED ON THE REVISED LIST OF X-RAYS, REVIEW THE APPROPRIATE X-RAYS.

CLOSURE STATEMENT: ALL LINES HAVE BEEN INSPECTED.  ALL HAVE BEEN 

CLEARED.  (ET-104; 

REFERENCE AR M00005 & M00005M3)

RESPONSIBILITY: S. MCEVOY -3742 D. WESTPHAL - 3740

     ECD:  2-25-2000

     COMPLETE: 2-1-2000

 ISSUE #2:

 *A. REVIEW ALL PROCESS PLANS WHICH BUILD ET FLIGHT HARDWARE TO 

 DETERMINE THOSE PLANS WHICH ARE INCORRECT.  THIS SHOULD START WITH 

 ET-92.

CLOSURE STATEMENT:

  1. ET-92, 102 THRU 109 & INVENTORY REVIEW IS COMPLETE AND ALL PLANS 

 WERE CORRECT, EXCEPT AS NOTED BELOW.

  2. PART NUMBER PD4800180-520 REVIEW IS COMPLETE AND SERIAL NUMBERS / 

 ETS ARE SHOWN BELOW.

  LOCATION / ET #  PART SERIAL #     CLEARANCE RATIONALE

  104              0001700           N037963

  N/A              0001701           PROPERTY LOST REPORT

  106              0001702           N037963

  107              0001703           N037963

  109              0001705           N046504

  STORES           0001704 & 0001708 N046506

  ARROWHEAD        0001706           INITIAL DEFECT

  108              0001707           ACCEPTABLE AS BUILT

  REF. M. ROHLINGER EMAILS DATED 2-15-2000 (ET-107, 109, & 

  INVENTORY) (102 THRU 107 & ET-92)

RESPONSIBILITY:

      D. BALES -3840  W. SCHRIEFFER - 3840

      M. ROHLINGER - 3761  S. PARIKH - 3760

      ECD:  2-4-2000

      COMPLETE: 2-15-2000

*B. ARROWHEAD TO PROVIDE WRITTEN ROOT CAUSE AND CORRECTIVE ACTIONS.

CLOSURE STATEMENT:

 CAUSE  ISSUE #1:

  EMPLOYEE ERROR - WELDER VIOLATED COMPANY POLICY BY KEEPING MULTIPLE 

 TYPES OF WELD ROD ALLOY IN WORK AREA.

CAUSE * ISSUE #2:

 EMPLOYEE ERROR - INCORRECT WELD ROD SPECIFIED ON PLANNING AND 

 INADEQUATE CHANGE DESCRIPTION ON THE PLANNING CHANGE RECORD CAUSED THE 

 ERROR TO GO UNNOTICED DURING ARROWHEAD AND LMMSS REVIEW AND APPROVAL.

OVERALL CAUSE:

 THE MANUFACTURING PLANNING SPECIFIED THE INCORRECT WELD ROD. WELD ROD 

 VERIFICATION WAS PERFORMED TO THE PLANNING REQUIREMENT, INSTEAD OF TO 

 BOTH DRAWING AND PLANNING REQUIREMENTS.  THE INCORRECT ALLOY WAS 

 INADVERTENTLY SPECIFIED DURING A REVISION TO THE PLANNING WHERE WELD 

 ALLOYS WERE MOVED FROM A GENERAL NOTES FIELD TO A SPECIFICATION 

 FIELD.  THE PLANNING CHANGE RECORD IDENTIFIED THE CHANGE AS AN UPGRADE

 TO CURRENT [PLANNING] STANDARDS, WITHOUT SPECIFICALLY IDENTIFYING THE 

 OPERATION CHANGED OR THE NATURE OF THE CHANGE.

  ROOT CAUSE:

  INADEQUATE CHANGE DESCRIPTION ON THE PLANNING CHANGE RECORD CAUSED

  THE ERROR TO GO UNNOTICED DURING ARROWHEAD AND LMMSS REVIEW AND

  APPROVAL.

  CORRECTIVE ACTION: 

  1. QS-210 REVISION L, WHICH DEFINES WELD ROD CONTROL REQUIREMENTS, 

 REQUIRES ALLOY VERIFICATION BY DRAWING AND PLANNING. THIS POLICY HAS 

 BEEN IMPLEMENTED AND CONTRIBUTED TO THE IDENTIFICATION OF THE ERROR.

  2. QUALITY BULLETIN 00-03 (ON FILE) HAS BEEN ISSUED TO DEFINE THE 

 REQUIREMENTS FOR PLANNING CHANGE DESCRIPTION. 

     REF.: SCAR 00-012

  TASK II  CORRECTIVE ACTIONS

  ISSUE #1:

   - WELD ROD WILL NOW BE ISSUED BY QUALITY PERSONNEL INSTEAD OF 

    THE AREA FOREMAN.

   - PROCEDURE REVISED TO REQUIRE WELDER TO DISPOSE OF ALL EXCESS 

     WELD ROD IN SECURE CONTAINER.

  - ALL SHUTTLE PROGRAM WIRE TO BE REPAINTED TO SHOW ALLOY 

     COMPOSITION OF WELD.

   - IN ADDITION WEEKLY SURVEILLANCE BY QUALITY OF THE WELD WORK 

     AREAS TO ASSURE COMPLIANCE.

     REF.: SPAR 99006-MA-AHP

  * ISSUE #2:

    - QS-210 REVISION L, WHICH DEFINES WELD ROD CONTROL 

      REQUIREMENTS, REQUIRES ALLOY VERIFICATION BY DRAWING AND 

      PLANNING. THIS POLICY HAS BEEN IMPLEMENTED AND CONTRIBUTED TO 

      THE IDENTIFICATION OF THE ERROR. 

    - QUALITY BULLETIN 00-03 (ON FILE) HAS BEEN ISSUED TO DEFINE THE 

 REQUIREMENTS FOR PLANNING CHANGE DESCRIPTION.

      REF.: SCAR 00-012

RESPONSIBILITY: 

      D. BALES -3840  W. SCHRIEFFER - 3840

      M. ROHLINGER - 3761  S. PARIKH - 3760

      ECD:  2-11-2000

     COMPLETE: 2-15-2000

 TASK III CLEARANCE OF EFFECTIVITIES

  ISSUE #1:

  ET-92, 101 & 106 CLEARED BASED ON THE FOLLOWING:

  A. AUTOMATED AND MACHINE WELDS HAVE WELD WIRE ID INSPECTION 

     GATES (EDDY CURRENT) BEFORE AND AFTER EACH WELD

  B. MANUAL WELDED MONO-METAL WELDS WERE CLEARED THROUGH 100% X-

     RAY ANALYSIS, WHICH WOULD IDENTIFY ANY BI-METAL CONDITIONS.

  C. MANUAL WELDED BI-METAL WELDS WERE CLEARED USING STRESS 

     ANALYSIS ON ALL WELDS USING WORST CASE INCORRECT WELD WIRE 

     MATERIAL.  THE GO2 PRESSLINE WAS IDENTIFIED AS THE ONLY BI-

     METALLIC WELDED JOINT WITH REDUCED STRUCTURAL FS USING AISI 

     308 WELD MATERIAL.

  D. MOST WELDS MEET DESIGN REQUIREMENTS THROUGH DEMONSTRATED 

     PROOF TEST TO GREATER THAN 100% OF DESIGN LIMIT LOADS

     REF.: ET-101 FRR CHARTS

  * ET-102, 103, 104 (EXCEPT FOR FORWARD GO2 PRESSLINE), 105 & 

    107 THRU 109 & ALL UNINSTALLED LINES AT MAF ARE CLEARED:

    BASED ON X-RAY REVIEW CRITERIA IDENTIFIED IN ISSUE #1 ACTION 

    M, AND THE ISSUE #1 CRITERIA IDENTIFIED ABOVE EXCEPT FOR B.

  * ET-104 (FORWARD GO2 PRESSLINE:

    - ANALYSIS SHOWED THAT MATERIAL IS HASTELLOY-W

    - TESTING OF 718 PANELS WELDED WITH HASTELLOY-W SHOWED 

      MARGIN OF SAFETY IS UNAFFECTED.

  ISSUE #2:

   - ET-92, 102 THRU 109 & INVENTORY REVIEW IS COMPLETE AND ALL 

    PLANS WERE CORRECT, EXCEPT AS NOTED BELOW.

   - PART NUMBER PD4800180-520 REVIEW IS COMPLETE AND SERIAL 

    NUMBERS / ETS ARE SHOWN BELOW.

  LOCATION / ET #  PART SERIAL #     CLEARANCE RATIONALE

  104              0001700           N037963

  N/A              0001701           PROPERTY LOST REPORT

  106              0001702           N037963

  107              0001703           N037963

  109              0001705           N046504

  STORES           0001704 & 0001708 N046506

  ARROWHEAD        0001706           INITIAL DEFECT

  108              0001707           ACCEPTABLE AS BUILT

  PD4800180-520 (SLWT) 

  ET-101 THRU 103, 105 - BUILT PRIOR TO PLANNING CHANGE

  REFERENCE ISSUE 2 ACTION A.

  * TASK IV CAPS CLOSURE SUMMARY

    THERE WERE TWO ISSUES FOUND AT ARROWHEAD.  THE FIRST ISSUE WAS 

    FOUND ON 12/16/99 CONCERNING THE USE OF INCORRECT WELD ROD ON 

    ONE WELD IN A 21-6-9 PRESSLINE.  HASTELLOY-W WELD ROD WAS USED 

    INSTEAD OF THE REQUIRED 21-6-9 WELD ROD.  THE SECOND ISSUE WAS 

    FOUND ON 1/26/00 AND CONCERNS INCORRECT WELD FILLER ROD THAT 

    WAS CALLED OUT ON THE PLANNING PAPER.  HASTELLOY-W WELD ROD 

    WAS USED INSTEAD OF THE REQUIRED INCONEL 718 WELD ROD.

    AN EXTENSIVE REVIEW WAS CONDUCTED TO DETERMINE THE CAUSE OF 

    THE FIRST ISSUE.  IT WAS FINALLY TRACED TO AN EMPLOYEE KEEPING 

    WELD ROD IN THE WORK AREA AFTER COMPLETING A JOB.  THIS WAS IN 

    VIOLATION OF COMPANY POLICY.  IN ADDITION, EXTENSIVE TESTING 

    WAS PERFORMED TO DETERMINE WHAT THE DISCREPANT WELD ROD 

    MATERIAL WAS THAT WAS USED.  FOR CORRECTIVE ACTION, ARROWHEAD 

    CHANGED THE ISSUANCE OF WELD ROD FROM FOREMAN TO QUALITY 

    PERSONEL.  THE PROCEDURE WAS ALSO REVISED TO REQUIRE THE 

    WELDER TO DISPOSE OF ALL EXCESS WELD ROD IN A SECURE 

    CONTAINER.  ALL SHUTTLE PROGRAM WIRE TO BE REPAINTED TO SHOW 

    ALLOY COMPOSITION OF WELD.  IN ADDITION, WEEKLY SURVEILLANCE 

    BY QUALITY OF THE WELD WORK AREAS WILL BE CONDUCTED TO ASSURE 

    COMPLIANCE.

    THE CAUSE OF THE SECOND ISSUE WAS THAT THE MANUFACTURING 

    PLANNING SPECIFIED THE INCORRECT WELD ROD.  WELD ROD 

    VERIFICATION WAS PERFORMED TO THE PLANNING REQUIREMENT, 

    INSTEAD OF TO BOTH DRAWING AND PLANNING REQUIREMENTS.  THE 

    INCORRECT ALLOY WAS INADVERTENTLY SPECIFIED DURING A REVISION 

    TO THE PLANNING WHERE WELD ALLOYS WERE MOVED FROM A GENERAL 

    NOTES FIELD TO A SPECIFICATION FIELD.  THE PLANNING CHANGE 

    RECORD IDENTIFIED THE CHANGE AS AN UPGRADE TO CURRENT 

    [PLANNING] STANDARDS, WITHOUT SPECIFICALLY IDENTIFYING THE 

    OPERATION CHANGED, OR THE NATURE OF THE CHANGE.  THE ROOT 

    CAUSE WAS INADEQUATE CHANGE DESCRIPTION ON THE PLANNING CHANGE 

    RECORD THAT CAUSED THE ERROR TO GO UNNOTICED DURING ARROWHEAD 

    AND LMMSS REVIEW AND APPROVAL.  THE CORRECTIVE ACTIONS 

    INCLUDED QS-210 REVISION L, WHICH DEFINES WELD ROD CONTROL 

    REQUIREMENTS, REQUIRES ALLOY VERIFICATION BY DRAWING AND 

    PLANNING. THIS POLICY HAS BEEN IMPLEMENTED AND CONTRIBUTED TO 

    THE IDENTIFICATION OF THE ERROR.  THE SECOND CORRECTIVE ACTION 

    WAS THE ISSUANCE OF QUALITY BULLETIN 00-03 TO DEFINE THE 

    REQUIREMENTS FOR PLANNING CHANGE DESCRIPTION.

3/31/00 
 

TASK I - ISSUE #1 F, G, H, M,  CLOSED OUT     ISSUE #2 A & B, ALSO 

CLOSED OUT

TASK II - ISSUE #2 CORRECTIVE ACTIONS ADDED

TASK III - ADDED CLEARANCE OF EFFECTIVITIES FOR ISSUE #1 ET 102 THRU 

105, 107 THRU 109 & INVENTORY - ISSUE #2 ET-92, 102 THRU 109 & INVENTORY

TASK IV - CLOSED

THIS CAPS IS CLOSED



	MSFC Response/Concurrence
5/23/2000 - BOARD ACCEPTED PROBLEM CLOSURE RATIONALE.  SIGNATURES ARE ON

FILE IN THE PAC.  THIS PROBLEM IS OFFICIALLY CLOSED. 
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