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	MSFC Record #
A13078 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-067 
	JSC#
-- 
	KSC#
-- 

	Problem Title
G02 PRESSURIZATION LINE LEAK 

	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
ET COMPLETE 
	PART#
80901006000-059 
	SER/LOT#
ET-58 
	MANUFACTURER
MMMSS 

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

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

	Test/Operation
A - ATP 
	Prevailing Condtion
F - FUNCTIONAL 
	F / U
F 
	Fail Mode
MV - EXT LEAK 
	Cause
ES - EI-SHIP 

	System
PROPULSION 
	Defect
DA - ROUGH 
	Material
P - SEAL 
	Work Contact
J. FINCHER 
	Fail Date
07/17/1990 

	Received at MSFC
07/20/1990 
	Date Isolated
07/17/1990 
	FMEA Reference
2.2.7.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
MV - EXT LEAK 
	Time Cycle
-- 

	Effectivity Text
-- 

	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
     INVESTIGATION REVEALED PROBABLE FAIL MODE; SCUFF MARKS ON THE PRIMARY

     SEAL

	Last MSFC Update
11/04/1991 
	CN RSLV SBMT
08/07/1990 
	Defer Date
-- 
	Add Date
07/23/1990 
	R/C Codes
0 - EXPL -- -- 

	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
G. LADNER 

	PAC Assignee
T. HESTER 
	PAC Review Complete
TBH 
	MSFC Closure Date
08/16/1990 
	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
CLOSED 8/7/90

	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
THE G02 PRESSURIZATION LINE FLANGE AT FLANGE H, JOINT 9 LEAKS 420

SCCM AT 6 PSIG AND EXCEEDS THE ALLOWABLE LEAKAGE RATE OF 10 SCCM PER

TP 8C 102 FA.  A DEFECTIVE PRIMARY SEAL WAS CONFIRMED USING A SPECIAL

TEST FIXTURE IN CONJUNCTION WITH THE LEAK TEST PRESSURIZATION SYSTEM

	Contractor Investigation/Resolution
GENERAL:

DURING THE SEAL CAVITY LEAK TEST OF JOINT 9, FLANGE H, A 420 SCCM LEAK

WAS DETECTED.  ALLOWABLE LEAKAGE IS 10 SCCM PER TEST PROCEDURE

TP8C102FA

TROUBLESHOOTING STEPS WERE IMPLEMENTED WHICH CHECKED THE TORQUE ON THE

BOLTS AND INSPECTED THE FLANGE SURFACES FOR FINISH AND WAVINESS.  ALL

DESIGN REQUIREMENTS WERE MET ON THE BOLT TORQUE AND FLANGE FLATNESS.  A

SPECIAL FIXTURE TEST WAS MADE ON THE 55L6-1S AND THE PRIMARY SEAL

LEAKED.  A SMALL SCUFF MARK WAS DETECTED ON THE PRIMARY SEAL SURFACE

TASK I.  PROBLEM/FAILURE INVESTIGATION

TROUBLESHOOTING WAS ACCOMPLISHED TO DETERMINE THE SOURCE OF THE LEAK

SINCE THIS IS A SEAL CAVITY LEAK TEST, THE BOLTS IN THE FLANGE WERE

TORQUED TO THE HIGH END OF THE TOLERANCE TO ADD CLAMPING FORCE TO THE

SEAL.  AT THE MAXIMUM ALLOWABLE TORQUE VALUE, THE LEAKAGE RATE REDUCED

TO 370 SCCM WHICH IS STILL OUT OF SPECIFICATION.  THE FLANGE JOINT WAS

DISASSEMBLED AND A PRECISION FLAT BAR (TC-0019-1-18) USED IN CONJUNCTION

WITH A LIGHT DETERMINED THAT THE FLANGE FACES WERE FLAT

THE SEAL WAS PLACED IN A SPECIAL TEST FIXTURE TO ISOLATE THE LEAK TO A

PRIMARY OR SECONDARY SEAL.  WHEN THE SEAL CAVITY WAS PRESSURIZED, THE

PRIMARY SEAL INDICATED LEAKAGE.  THE SEAL WAS REMOVED FROM THE FIXTURE

FOR INSPECTION.  NO DEFECT WAS VISUALLY DETECTABLE WITH THE NAKED EYE

HOWEVER, WITH MAGNIFICATION (30X), A SLIGHT SCUFF MARK WAS EVIDENT ON

THE PRIMARY SEAL

A DIMENSIONAL EVALUATION WAS MADE OF THE PRIMARY SEAL TO ASCERTAIN THAT

THE SEAL CONFORMED TO THE REQUIREMENTS.  NO OUT-OF-SPECIFICATION

MEASUREMENTS WERE REPORTED

A REPLACEMENT SEAL WAS INSTALLED AT FLANGE H, JOINT 9, AND LEAK TESTED

THE JOINT MET THE REQUIREMENTS OF TM04

TASK II.  CORRECTIVE ACTIONS

THIS IS THE FIRST OCCURRENCE OF THIS TYPE LEAK SINCE JUNE 1986 AND WAS

ADDRESSED BY CAPS P-055A.  APPROXIMATELY 136 SEALS HAVE BEEN TESTED

SINCE THAT TIME WITH NO LEAKAGE OF THE SILVER COATED PRIMARY SEAL

THIS IS CONSIDERED AN ISOLATED CASE OF A SLIGHT IMPERFECTION DUE TO

DAMAGE TO THE PRIMARY SEAL.  THE MOST PROBABLE CAUSE OF DAMAGE IS

HANDLING AT AN UNDETERMINED TIME.  THIS ITEM IS COVERED AS PART OF THE

CRYOGENIC SEAL HANDLING AND INSTALLATION CERTIFICATION TRAINING COURSE

X-535 WHICH REQUIRES ANNUAL RECERTIFICATION.  NO OTHER ACTION IS DEEMED

NECESSARY AT THIS TIME

TASK III.  CLEARANCE OF EFFECTIVITIES

NO CONSTRAINT TO FLIGHT.  ALL FLANGE JOINTS ARE REQUIRED TO PASS TM04

TEST REQUIREMENTS.  THE PURPOSE OF LEAK TESTING IS TO FILTER OUT SUCH

DISCREPANCIES

TASK IV.   CAPS CLOSURE SUMMARY

THIS OCCURRENCE IS CONSIDERED AN ISOLATED CASE OF A DAMAGED SEAL FOR

WHICH THERE IS NO EXPLANATION AS TO WHERE THE DAMAGE MAY HAVE OCCURRED

SINCE WE HAVE TESTED ET-42 THROUGH ET-58 (136 JOINTS) WITH NO PRIMARY

SEAL LEAKS, IT IS CONCLUDED THAT SPECIFIC CORRECTIVE ACTIONS ARE NOT

WARRANTED

* 9/10/90 ERRATA:  THE FOLLOWING IS INFORMATION RECEIVED FROM VENDOR

POST MSFC CLOSURE

* REVISED TO INCLUDE ADDITIONAL FAILURE INVESTIGATION INFORMATION,

MODIFY CAUSE CONCLUSIONS AND CORRECTIVE ACTIONS, AND CLOSES CAPS

CAUSE:

AN AREA ON PRIMARY SEAL LIP BELOW SEAL HEIGHT REQUIREMENTS.  SEAL HAD

BEEN REWORKED ON THIS AREA BY VENDOR FOR DAMAGES OF UNKNOWN ORIGIN

TASK I. PROBLEM/FAILURE INVESTIGATION

TROUBLE SHOOTING WAS ACCOMPLISHED TO DETERMINE THE SOURCE OF THE LEAK

SINCE THIS IS A SEAL CAVITY LEAK TEST, THE BOLTS IN THE FLANGE WERE

TORQUED TO THE HIGH END OF THE TOLERANCE TO ADD CLAMPING FORCE TO THE

SEAL.  AT THE MAXIMUM ALLOWABLE TORQUE VALUE, THE LEAKAGE RATE REDUCED

TO 370 SCCM WHICH WAS STILL OUT OF SPECIFICATION.  THE FLANGE JOINT WAS

DISASSEMBLED AND A PRECISION FLAT BAR (TC-0019-1-18) USED IN CONJUNCTION

WITH A LIGHT DETERMINED THAT THE FLANGE FACES WERE FLAT

THE SEAL WAS PLACED IN A SPECIAL TEST FIXTURE TO ISOLATE THE LEAK TO A

PRIMARY OR SECONDARY SEAL.  WHEN THE SEAL CAVITY WAS PRESSURIZED, THE

PRIMARY SEAL INDICATED LEAKAGE.  THE LOCATION OF THE LEAK WAS NOTED ON

THE SEAL AND THE SEAL WAS REMOVED FROM THE FIXTURE FOR INSPECTION

A DIMENSIONAL INSPECTION OF THE PRIMARY SEAL FOUND A LOW AREA ON ONE

SIDE OF THE SEAL AT THE LEAK LOCATION ALONG APPROXIMATELY A 0.5 INCH ARC

OF THE SEAL LIP; THE LOWEST POINT BEING .0064 INCHES.  THE PRIMARY SEAL

HEIGHT REQUIREMENT RELATIVE TO THE BASIC SEAL SURFACE IS .011

+.000/-.002 INCHES.  ONCE KNOW, REWORK ACTIVITY AS EVIDENCED BY BLENDING

MARKS (MINOR DISRUPTIONS OF SURFACE FINISH) COULD BE VISUALLY DETECTED

AT THE DEFECT AREA

A REVIEW OF VENDER DATA REVEALED THAT THIS SEAL WAS "RETURNED TO VENDER"

IN APRIL 1989 FOR AN "INDENTATION" ON THE PRIMARY SEAL LIP AT THE

LOCATION OF THE PRESENT DEFECT.  MMMSS RECEIVED THIS SEAL AFTER REWORK

IN MARCH 1990

NOTE:  THIS IS ONLY THE SECOND INCIDENT EVER OF A PRIMARY SEAL LEAK

OCCURRING ON A 55L6-1S SEAL DURING LEAK TEST AND THE ONLY ONE TO HAVE

OCCURRED SINCE 1986 - THE CORRECTIVE ACTION OF THE 1986 FAILURE HAVING

BEEN ADDRESSED BY CAPS P-055.  APPROXIMATELY 136 SEALS HAVE BEEN TESTED

SINCE THAT TIME WITH NO LEAKAGE OF THE SILVER COATED PRIMARY SEAL

THIS IS CONSIDERED AN ISOLATED CASE OF AN INADEQUATE INSPECTION OF A

REWORKED SEAL AND NOT A GENERIC CONCERN.  NO FURTHER ACTION IS DEEMED

NECESSARY AT THIS TIME

A REPLACEMENT SEAL WAS INSTALLED AT FLANGE H, JOINT 9, AND LEAK TESTED

THE JOINT MET THE REQUIREMENTS OF TM04

TASK II. CORRECTIVE ACTIONS

PROCUREMENT QUALITY (3761) TO ISSUE A SCAD TO THE SUPPLIER FOR

CORRECTIVE ACTIONS TO PRECLUDE THIS TYPE OF DEFECT FROM PASSING THROUGH

THEIR INSPECTION PROCESS UNDETECTED

   RESPONSIBILITY:     M. TAYLOR (3761) - C. COYAN (3760)

   COMPLETED           8/29/90

CLOSURE STATEMENT:

PROCUREMENT QUALITY HAS ISSUED A SUPPLIER CORRECTIVE ACTION DIRECTIVE

(SCAD-90-228) TO THE LANGLEY CORPORATION TO ACQUIRE POSITIVE CORRECTIVE

ACTION TO PRECLUDE THIS TYPE DEFECT.  IN ADDITION, PROCUREMENT QUALITY

PERSONNEL HAVE BEEN DIRECTED TO INPSECT WITH A FINE POINT DIAL INDICATOR

ANY SEAL EXHIBITING UNUSUAL SURFACE CONDITIONS DETECTED DURING FINAL

VISUAL INSPECTIONS.  (REFERENCE I.O.M. 3761-90-126)

TASK III.  CLEARANCE OF EFFECTIVITIES

NO CONSTRAINT TO FLIGHT.  ALL FLANGE JOINTS ARE REQUIRED TO PASS TM04

TEST REQUIREMENTS.  THE PURPOSE OF LEAK TESTING IS TO FILTER OUT SUCH

DISCREPANCIES

TASK IV.  CAPS CLOSURE SUMMARY

THIS OCCURRENCE IS CONSIDERED AN ISOLATED CASE OF AN INADEQUATE VENDOR

INSPECTION OF A REWORKED SEAL AND NOT A GENERIC CONCERN.  PROCUREMENT

QUALITY IS ACQUIRING POSITIVE CORRECTIVE ACTION FROM THE VENDOR TO

PRECLUDE RECURRENCES AND IN ADDITION, HAS DIRECTED THEIR PERSONNEL TO

PERFORM ADDITIONAL INSPECTIONS ON SEALS WITH ANY UNUSUAL SURFACE

CONDITIONS DETECTED DURING FINAL INSPECTIONS

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

*PLEASE INDICATE BY INITIALING THAT YOU HAVE REVIEWED THIS REVISED

REPORT

	MSFC Response/Concurrence
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