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	MSFC Record #
A09198 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-089 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LH2 LEVEL SENSOR FAILED THERMAL SHOCK TEST 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
MMMSS 
	FSCM#
-- 
	FCRIT
1R 

	HCRIT
-- 
	Sys_Lvl
Y 
	Misc Codes
A (0) B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
LH2 LEVEL SENSOR 
	PART#
74L4-2 
	SER/LOT#
0001327 
	MANUFACTURER
SIMMONDS 

	HARDWARE
LRU 
	NOMENCLATURE
LH2 TANK 
	PART#
80911000000 
	SER/LOT#
N/A 
	MANUFACTURER
MMC 

	HARDWARE
NCA 
	NOMENCLATURE
LH2 LEVEL SENSOR 
	PART#
74L4-2 
	SER/LOT#
0001327 
	MANUFACTURER
SIMMONDS 

	Test/Operation
A - ATP 
	Prevailing Condtion
N - INSPECTION 
	F / U
F 
	Fail Mode
EN - OPEN 
	Cause
MP - MFG-PRC 

	System
ELECTRICAL 
	Defect
MD - M SIZE 
	Material
E - EL C/W 
	Work Contact
W. VANBEEK 
	Fail Date
04/10/1985 

	Received at MSFC
05/28/1985 
	Date Isolated
-- 
	FMEA Reference
3.1.2.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
SIMMONDS 
	Symptom
EN - OPEN 
	Time Cycle
-- 

	Effectivity Text
LWT-12 AND SUBS 

	Vehicle Effectivity Codes
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-- 
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-- 
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-- 
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-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 
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-- 
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-- 
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-- 
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-- 
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02/13/1995 
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10/08/1986 
	Defer Date
-- 
	Add Date
-- 
	R/C Codes
2 - MFG -- -- 

	Assignee

	Design
P. MULLER 
	Chief Engineer
-- 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
-- 

	Approval

	Design
P. MULLER 
	Chief Engineer
-- 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
-- 

	PAC Assignee
G. MILLER 
	PAC Review Complete
GM 
	MSFC Closure Date
10/27/1986 
	Status
C - CLOSED 
	F/A Completion
-- 

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

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

	RES PERSON L2
-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
REF: OTHER LEVEL SENSOR FAILURES - A00006 (E-017), A01319 (E-031),

A01320 (E-032), A03995 (E-036), A06335 (E-073), A06907 (E-75), A07994

(E-081). A 74L4-2 LH2 LIQUID LEVEL SENSOR FAILED DURING THE THERMAL

SHOCK PORTION OF THE VENDOR ACCEPTANCE TEST. THE INTERNAL WIRE ELEMENT

FRACTURED

	Contractor Investigation/Resolution
5/29/85 - FAILURE ANALYSIS, T-53564, IS TO BE CONDUCTED AT THE VENDOR

MCC PROCUREMENT QC WILL WITNESS THE F/A. THE F/A PLAN HAS BEEN APPROVED

BY MMC RELIABILITY ASSURANCE. ADDITIONAL TESTING WILL BE PERFORMED AT

MAF IF NECESSARY. THIS PROBLEM IS NOT CONSIDERED A CONSTRAINT TO FUTURE

LAUNCHES. THE FAILED SENSOR WAS DETECTED DURING ACCEPTANCE TESTING AT

THE SUPPLIER. THE 74L4 PARTS ARE IDENTICAL IN DESIGN TO THE LAST SERIES

OF PARTS PRODUCED FOR ROCKWELL. THERE HAS BEEN ONLY ONE CONFIRMED

FAILURE OF LEVEL SENSOR AT KSC FOR LWT-1 THRU LWT-11. SEE REF A06335

(E-073). A06335 DID NOT FAIL IN THE SAME MODE AS THIS FAILURE. 7/2/85

STATUSED AT PRB MTG 6-20-85 AS FOLLOWS - FAILED DURING ATP AT VENDOR'S

PLANT. TEST WAS PURPOSELY DESIGNED SEVERE ENOUGH TO CAUSE DEFECTIVE

WELDS TO FAIL. F/A OF UNIT REVEALED THAT ELE- MENT WIRE WELD HAD

FAILED. VENDOR HAS DEVELOPED A NEW METHOD TO VERIFY QUALITY OF WELDS

7/3/85 STATUSED FROM UPDATED CAPS (E-089A) AS FOLLOWS - FAILURE

ANALYSIS, T-53564, FOUND THE ROOT CAUSE OF THE FAILURE WAS AN

EXCESSIVELY SHARP EDGE ON THE RESISTANCE WELDER TIP USED TO FABRICATE

THE LEVEL SENSOR ELEMENT. THE VENDOR, SIMMONDS PRECISION, IS DEVELOPING

METHODS TO IMPROVE QUALITY OF THE WELDS. 8/15/85 PRB STATUS - FA IS

COMPLETE (INTERNAL ELEMENT FAILED AT WELD JOINT). RCA AT VENDOR TO BE

THE ESTABLISHMENT OF A METHOD TO IMPROVE QUALITY OF WELDS. ECD FOR CAPS

CLOSURE IS NOW 8-31-85. 10/17/85 PRB STATUS - VENDOR HAS IMPLEMENTED

IMPROVED WELD CRITERIA (TO BE REVIEWED BY MMC AND DOCUMENTED ON THE

CAPS). SCAR TO BE USED TO TRACK CA AT VENDOR FACILITY. ECD FOR CLOSURE

IS 11-15-85. 11/21/85 PRB STATUS - WORKMANSHIP FAILURE. ALSO, A NEW

WELDING MACHINE MUST BE QUALIFIED AND THE WELDER/OPERATOR RETRAINED

PROPER QC ALSO MUST BE VERIFIED. ECD IS JANUARY 1986. 1/16/86 PRB

STATUS - NEW WELDING MACHINE IS VERY GOOD. VENDOR TO IMPROVE OPTICAL

INSPECTION BY GOING TO 100X MICROSCOPE INSTEAD OF THE 30X CURRENTLY IN

USE. THIS CHANGE SUBJECT TO COST IMPACT APPROVAL. ECD AT MMC IS

2-14-86. 3/20/86 PRB STATUS - MMC HAS RECEIVED THE COST/IMPACT PROPOSAL

FROM THE SUPPLIER (SIMMONDS), AND IS NOW IN PROCESS OF EVALUATING IT

MMC EXPECTS TO HAVE CLOSURE TO THIS CAPS TO MSFC/PAS BY 5-2-86. 4/17/86

PRB STATUS - REQUEST FOR CORRECTIVE ACTION HAS BEEN SENT TO SIMMONDS

CORRECTIVE ACTION INCLUDES SAMPLING OF WELDS BEFORE, DURING, AND AFTER

WELDING OPERATION ON SENSORS. ALSO, A 100X JEWELER'S EYEPIECE WILL BE

USED FOR INSPECTION IN LIEU OF THE 30X MICROSCOPE CURRENTLY IN USE. ECD

IS 5-16-86. 5/15/86 PRB STATUS - SIMMONDS, THE VENDOR, HAS SUBMITTED A

FIRM PROPOSAL TO MMC. AN AGREEMENT SHOULD BE REACHED BY 5-16-86. ECD IS

5-30-86. 6/19/86 PRB STATUS - PROBLEM RESULTED FROM WIRE DAMAGE

SUSTAINED DURING WELDING. CORRECTIVE ACTION INCLUDES SAMPLING OF WELDS

BEFORE, DURING, AND AFTER WELDING OPERATION. INSPECTORS TO USE 100X

MAGNIFICATION INSTEAD OF 30X PREVIOUSLY USED. ECD IS 7-15-86. 7/15/86

PRB STATUS - CHANGES TO WELD INSPECTION CRITERIA NOW IN THE PAS

APPROVAL CYCLE. EXPECT CLOSURE BY 8-15-86. 8/21/86 PRB STATUS - CAPS

CLOSURE BEING WRITTEN. 9/18/86 PRB STATUS - CAPS CLOSURE BEING WORKED

AT MMC. ECD IS 11-7-86. 10/8/86 PROBLEM CAUSE - INVESTIGATION

DETERMINED THAT PROBLEM WAS CAUSED BY A DEFECTIVE WELD ON THE INTERNAL

WIRE ELEMENT. FAILURE ANALYSIS FOUND THE ROOT CAUSE OF THE FAILURE WAS

AN EXCESSIVELY SHARP EDGE ON THE RESISTANCE WELDER TIP USED TO

FABRICATE THE LEVEL SENSOR ELEMENT. THE WELDER TIP CUT THE ELEMENT WHEN

THE WELD WAS PERFORMED. 10/8/86 RESOLUTION - THE SENSOR FAILED VENDOR

ACCEPTANCE TESTING DUE TO A DEFECTIVE WELD OF THE INTERNAL WIRE

ELEMENT. IT WAS DETERMINED THAT THE WELD DEFECT COULD NOT BE DETECTED

BY THE 30X MAGNIFICATION INSPECTION THEN BEING PERFORMED. FURTHER

INVESTIGATION FOUND THAT 60X MAGNIFICA- TION OR GREATER WOULD BE

ADEQUATE TO DETECT FUTURE SIMILAR DEFECTS AND THE WELD PROCESS WAS

CHANGED ACCORDINGLY. WHILE THE PREACCEPTANCE TESTS AND ACCEPTANCE TESTS

PROVIDE ADEQUATE SCREEN- ING FOR MARGINAL OR DEFECTIVE WELDS, THE

IMPROVED INSPECTION SHOULD REDUCE THE LIKELIHOOD OF FAILURES. THE

FOLLOWING CORRECTIVE ACTIONS WERE IMPLEMENTED. SIMMONDS PRECISION ADDED

AN INSPECTION TO THE PROCESS FOR WELDING THE SENSOR ELEMENT WIRE TO THE

GOLD CONDUCTOR STRIPS. SAMPLE WELDS ARE INSPECTED VISUALLY AT 100X

MAGNIFICATION AND REJECTED IF THE SENSOR WIRE IS CUT OR BROKEN. SAMPLE

WELDS ARE PERFORMED: 1) PRIOR TO THE FIRST PRODUCTION PIECE OF THE DAY;

2) AFTER THE LAST PRODUCTION PIECE OF THE DAY; AND 3) AFTER WELDING IS

COMPLETED ON 25 ASSEMBLIES (I.E., 100 WELDS). REFERENCE: SIMMONDS

PRECISION PROCESS PROCEDURE -422, ISSUE G; DOCUMENTATION ACCOUNTABILITY

SHEET (DAS) AYP-102 FOR THE 74L4-2 SENSOR; AND DAS AYE-104 FOR THE

74L4-1 SENSOR. THERE ARE NO CONSTRAINTS. THE FAILED SENSOR WAS DETECTED

DURING ACCEPTANCE TESTING AT THE SUP- PLIER. THE THERMAL SHOCK TEST WAS

DESIGNED TO FAIL INADEQUATE WELDS. THE CURRENT PRODUCTION 74L4 PARTS

ARE IDENTICAL IN DESIGN TO THE LAST SERIES OF PARTS PRODUCED FOR

ROCKWELL, MC432-0205-0013 AND -0019. THERE HAS BEEN ONLY ONE CONFIRMED

FAILURE OF LEVEL SENSOR AT KSC SINCE LWT-1. RECOMMEND THIS PROBLEM

REPORT BE CLOSED

	MSFC Response/Concurrence
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