	

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A14563 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-069 
	JSC#
-- 
	KSC#
-- 

	Problem Title
BELLOWS WELDMENT LEAKAGE DURING ATP 

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

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

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

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

	HARDWARE
NCA 
	NOMENCLATURE
WELDMENT DISCONNECT 
	PART#
RR42508 
	SER/LOT#
000003 
	MANUFACTURER
PARKER 

	Test/Operation
A - ATP 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
MV - EXT LEAK 
	Cause
MAP - MFG-ASY-INST 

	System
PROPULSION 
	Defect
MU - STRESS 
	Material
H - WELD 
	Work Contact
D. O'NEAL 
	Fail Date
03/24/1992 

	Received at MSFC
03/26/1992 
	Date Isolated
03/26/1992 
	FMEA Reference
2.14.7.3 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
PARKER 
	Symptom
MV - EXT LEAK 
	Time Cycle
3 

	Effectivity Text
4/17/92 - DEFERRED FOR THE NEXT SIX MONTHS (UNTIL 10/17/92); 5/15/92 - PROBLEM REPORT CLOSED 

	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
05/28/1992 
	CN RSLV SBMT
04/27/1992 
	Defer Date
04/17/1992 
	Add Date
03/31/1992 
	R/C Codes
2 - MFG 4 - TEST -- 

	Assignee

	Design
W. PATTERSON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
G. LADNER 

	Approval

	Design
W. PATTERSON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
C. SUMNER 

	PAC Assignee
B. HURST 
	PAC Review Complete
BH 
	MSFC Closure Date
05/15/1992 
	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
WHEN PERFORMING ACCEPTANCE TEST PROCEDURE (ATP-75038) FOR THE "BELLOWS

WELDMENT, 7 INCH DISCONNECT", LEAKAGE WAS EXPERIENCED AT A WELD WHILE

THE ITEM WAS PRESSURIZED TO 6 +/- 1 PSIG WITH HELIUM AND IMMERSED IN

WATER.  THE ACCEPTANCE CRITERIA WAS "NO BUBBLES."  THIS ITEM IS A PART

OF THE GROUND UMBILICAL CARRIER ASSEMBLY (PD4800173)

	Contractor Investigation/Resolution


	MSFC Response/Concurrence
DURING LEAK TESTING PER ATP 75038 PARAGRAPH 4.3.3, LEAKAGE WAS DETECTED

AT THE FLANGE TO BELLOWS WELD AREA.  THE LEAK TEST CONSISTED OF

PRESSURIZING THE BELLOWS ASSEMBLY TO 6+/-1 PSIG HE, SUBMERGING THE

ASSEMBLY AND TEST FIXTURE IN WATER AND MONITORING FOR ESCAPING GAS

BUBBLES.  AN ISOLATED INTERMITTENT BUBBLE FORMATION WAS NOTED AT THE

EXTERIOR FLANGE TO BELLOWS INTERFACE

THIS PARTICULAR BELLOWS ASSEMBLY WAS PREVIOUSLY ATP LEAK TESTED AND

FOUND ACCEPTABLE.  THE TEST AT THAT TIME CONSISTED OF PRESSURIZING THE

ASSEMBLY WITH GN2 (LATER RECOGNIZED AS NOT THE PREFERRED TEST MEDIA),

APPLYING A LEAK DETECTION SOLUTION TO THE WELDS AND MONITORING FOR

LEAKAGE AND PRESSURE DECAY.  THIS TEST SHOWED NO LEAKAGE EXISTING

HOWEVER, IT WAS SUBSEQUENTLY DISCOVERED THAT THE MACHINING ON THE

ASSEMBLY'S FLANGE FOR THICKNESS HAD NOT BEEN COMPLETED NECESSITATING AN

OUT OF SEQUENCE OPERATION.  DUE TO THIS OPERATION ATP TESTING WAS

REPEATED

TASK I.  PROBLEM/FAILURE INVESTIGATION:

A.  PROCUREMENT QUALITY (3760) OBTAIN MARS AND FAILURE ANALYSIS PLAN

FROM PARKER METAL BELLOWS (PMB).  RELIABILITY ASSURANCE (3741) AND

ENGINEERING (3515) EVALUATE FAILURE ANALYSIS PLAN AND APPROVE FOR

IMPLEMENTATION

    COMPLETE:  4/6/92

CLOSURE STATEMENT

THE FAILURE ANALYSIS PLAN PROPOSED BY THE SUPPLIER WAS RECEIVED,

EVALUATED AND REVISED.  ADDITIONAL TESTING AND INFORMATION WAS REQUIRED

TO BETTER UNDERSTAND THE FAILURE CHARACTERISTICS AND PROCESSING EVENTS

THAT LED TO THE FAILURE

REFERENCE MARS T-121601, ATTACHMENT 2 - 3

B.  PRODUCT ASSURANCE NDT (3771) EVALUATE X-RAYS OF WELDS FOR THIS

SUBJECT BELLOWS AND OTHERS BEING SUPPLIED BY PMB

    COMPLETE:  4/16/92

CLOSURE STATEMENT:  THE REVIEW OF THE RADIOGRAPHS FOR THE WELD AREA IN

QUESTION SHOWS NO WELD DISCONTINUITIES THAT COULD BE EXPECTED TO RESULT

IN A LEAK, EITHER DIRECTLY OR BY PROPAGATION.  POROSITY WAS DETECTABLE

WITHIN THE RESISTANCE WELD OF THE BELLOWS PLIES AND COLLAR, HOWEVER NO

RADIOGRAPHIC REQUIREMENTS EXISTS FOR THESE WELDS.  A RADIOGRAPHIC REVIEW

OF FIVE ADDITIONAL PMB BELLOWS WELDMENTS RECENTLY RECEIVED AT MAF SHOWED

THESE CONDITIONS WERE TYPICAL

C.  ENGINEERING (3515)/PRODUCT ASSURANCE NDT (3771) EVALUATE AND

DETERMINE IF CURRENT WELD ACCEPTANCE CRITERIA IS ACCEPTABLE

    COMPLETE:  4/17/92

CLOSURE STATEMENT

ENGINEERING'S AND PRODUCT ASSURANCE'S EVALUATION OF THE CURRENT WELD

ACCEPTANCE CRITERIA HAS DETERMINED THAT CURRENT REQUIREMENTS ARE

SUFFICIENT AND SHOULD REMAIN AS IS.  X-RAY, DYE PENETRANT INSPECTION AND

THE HELIUM LEAK TEST WILL ENSURE THE INTEGRITY OF THE WELDS

REFERENCE I.O.M. 4114-92-013

D.  RELIABILITY ASSURANCE (3741) OBTAIN FAILURE ANALYSIS AND ACTION ITEM

RESULTS AND EVALUATE FOR CORRECTIVE ACTION, AS REQUIRED

    COMPLETE:  4/20/92

CLOSURE STATEMENT

THE RESULTS OF THE FAILURE ANALYSIS ACTION ITEMS INDICATE THAT THE LEAK

PATH DETECTED DURING THE GHE LEAK TEST WAS DIRECTLY ASSOCIATED WITH THE

OUT-OF-SEQUENCE MACHINING OPERATION.  THIS CONCLUSION IS EVIDENCED BY

TWO FACTS:  1)  THAT THIS MACHINING OPERATION WAS THE ONLY OPERATION

THAT THIS PART WAS SUBJECTED TO BETWEEN TESTS (THE FIRST TEST CONDUCTED

WITH GN2 AND THE SECOND TEST CONDUCTED PER THE CORRECTED ATP SPECIFYING

GHE), AND 2) THAT A RETEST DUPLICATING THE FIRST TEST WITH GN2 NOW SHOWS

LEAKAGE INDICATIONS.  APPARENTLY STRESSES APPLIED TO PART DURING THE

MACHINING OPERATION ACTED TO EXPOSE THE LEAK PATH.  ALSO OF NOTE WAS A

FINDING THAT THE LEAK PATH WAS NOT DETECTABLE THROUGH DYE PENETRANT

INSPECTION OR A DETAILED VISUAL INSPECTION UNDER MAGNIFICATION.  (MRB

ACTION PER THE MARS WILL DIRECT THE IDENTIFICATION OF THE SPECIFIC LEAK

PATH LOCATION AND REPAIR ACTIVITY.)

REFERENCE MARS T-121601, ATTACHMENT 2-4

TASK II.  CORRECTIVE ACTIONS:

NO CORRECTIVE ACTIONS ARE NECESSARY AT THIS TIME.  THIS IS A FIRST

TIME OCCURRENCE OF THIS TYPE FAILURE, THEREFORE, AN ISOLATED INCIDENT

NOTE HOWEVER, THAT PMB RECOGNIZED THAT THEIR MANUFACTURING PLAN WAS

INCORRECT RELATIVE TO THE FLANGE MACHINING ISSUE AND HAD ALREADY REVISED

THE PLANNING PRIOR TO THE LEAK DISCOVERY.  IN ADDITION, AND AS FURTHER

ENHANCEMENT, THE MANUFACTURING PLANNING IS NOW ALSO REQUIRING A

"CONFIDENCE" LEAK CHECK BE PERFORMED PRIOR TO SUBMITTING THE PART FOR

FULL ATP.  RELATIVE TO THE ATP, THIS DOCUMENT HAS ALSO BEEN REVISED TO

SPECIFY THE PREFERRED TEST MEDIA (GHE)

TASK III.  CLEARANCE OF EFFECTIVITIES:

FLIGHT CLEARANCE AND DEFERRAL RATIONALE:  NO CONSTRAINT EXISTS. ALL

BELLOWS WELDMENTS ARE TESTED FOR LEAKAGE PRIOR TO ACCEPTANCE.  IN

ADDITION, WHEN INSTALLED AS PART OF THE GH2 7" VENT DISCONNECTS, THE

DISCONNECTS ARE LEAK TESTED AS AN ASSEMBLY AND WHEN USED FOR

REFURBISHMENT OF THE GH2 DISCONNECTS AT KSC AFTER EACH FLIGHT, THE

ASSEMBLIES ARE AGAIN TESTED FOR LEAKAGE.  ALL LEAK TESTS CONDUCTED AT

BOTH A COMPONENT LEVEL AND AT THE ASSEMBLY LEVELS ARE PERFORMED USING

GHE.  AS MULTIPLE LEAK TESTS ARE REQUIRED, NO RISK TO FLIGHT EXISTS

TASK IV.  CAPS CLOSURE SUMMARY

CAUSE:  VISUALLY UNDETECTABLE LEAK PATH EXPOSED DURING OUT-OF-SEQUENCE

MACHINING OPERATION

THE BELLOWS WELDMENT LEAK TEST FAILURE EXPERIENCED DURING ATP RESULTED

FROM A LEAK PATH THAT DEVELOPED DURING AN OUT-OF-SEQUENCE MACHINING

OPERATION CONDUCTED ON THE PART AS A RESULT OF INCORRECT MANUFACTURING

PLANNING.  THIS LEAK PATH WAS SHOWN UNDETECTABLE AS INSPECTED THROUGH

RADIOGRPHIC REVIEW AND DYE PENETRANT INSPECTION, BUT WAS APPARENT WHEN

THE PART WAS LEAK CHECKED PER ATP REQUIREMENTS.  STRESSES APPLIED TO THE

PART DURING THE MACHINING OPERATION ARE BELIEVED RESPONSIBLE FOR

EXPOSING THE LEAK PATH DEVELOPMENT

***********************************************************************

4/13/92 - DEFERRAL RATIONALE:

***********************************************************************

PER THE DEFERRAL RATIONALE LISTED IN "TASK III-CLEARANCE OF

EFFECTIVITIES", THIS PROBLEM HAS BEEN DEFERRED FOR THE NEXT SIX (6)

MONTHS PER NSTS 08126, REVISION D, PARAGRAPH 3.3.10.1, ITEM D WHICH

STATES "THE PROBLEM CONDITION IS CLEARLY SCREENED BY PREFLIGHT CHECKOUT

OR SPECIAL TESTS (I.E., FAILURE MODE SHOULD NOT OCCUR FOLLOWING THE

TEST)."

APPROVAL: ____GERALD C. LADNER (SIGNED)____     DATE: ____4/17/92______

             GERALD C. LADNER

             ET PROJECT MANAGER
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