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	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A15945 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-071 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LO2 FEEDLINE JOINT 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
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

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

	HARDWARE
NCA 
	NOMENCLATURE
ET COMPLETE 
	PART#
80901006000-059 
	SER/LOT#
ET-73 
	MANUFACTURER
MAF 

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

	System
PROPULSION 
	Defect
-- 
	Material
P - SEAL 
	Work Contact
D. O'NEAL 
	Fail Date
04/14/1994 

	Received at MSFC
04/18/1994 
	Date Isolated
04/14/1994 
	FMEA Reference
2.1.12.1 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
MV - EXT LEAK 
	Time Cycle
-- 

	Effectivity Text
ET-73 

	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
05/25/1994 
	Contractor Req Defer Until Date
05/26/1994 
	LVL 3 Close
-- 
	Remark / Action
05/26/1994 

	Investigation / Resolution Summary


	Last MSFC Update
06/16/1994 
	CN RSLV SBMT
05/31/1994 
	Defer Date
05/19/1994 
	Add Date
04/18/1994 
	R/C Codes
2 - MFG -- -- 

	Assignee

	Design
W. PATTERSON 
	Chief Engineer
M. PESSIN 
	S & MA
M. SMILES 
	Project
-- 
	Project MGR
P. COUNTS 

	Approval

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

	PAC Assignee
B. HURST 
	PAC Review Complete
BH 
	MSFC Closure Date
06/16/1994 
	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
NCD N003330 

	Related Document Title
NON CONFORMANCE DOCUMENT 

	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
THE LO2 FEEDLINE JOINT 8 LEAKED AT 40 TO 45 SCCM AND EXCEEDED THE

ALLOWABLE LEAKAGE RATE OF 2.7 SCCM PER TP-8C101-FA

CRITICALITY: FMEA PARA. 2.1.12.1/2.1.13.1/2.1.14.1 REFLECTS SEAL/JOINT

LEAKAGE AS A FAILURE MODE WHICH MAY RESULT IN LOSS OF MISSION

REV."A", REVISES TASKS I, II, III AND IV (SEE ASTERISKS) AND CLOSES

CAPS

	Contractor Investigation/Resolution
GENERAL:

DURING THE DUAL SEAL CAVITY LEAK CHECK OF JOINT 8 (LO2 AFT ELBOW TO

LO2 FLEXIBLE SECTION), A 40 TO 45 SCCM LEAK WAS DETECTED. THE

ALLOWABLE LEAKAGE IS 2.7 SCCM MAXIMUM AT 50.0 +/- 5.0 PSIG GHE, AS

TESTED PER TP-8C101-FA

TROUBLE SHOOTING STEPS DETECTED NO TEST EQUIPMENT MALFUNCTION AND

HAVE INDICATED A PRIMARY SEAL LEAK EXISTS. UPON JOINT DISASSEMBLY

NO DETECTABLE DAMAGE WAS FOUND ON EITHER THE PRIMARY (RACO) OR THE

SECONDARY (CREAVY) SEALS

REFERENCE: - LO2 AFT ELBOW (SUBSTRATE), 80921011911, S/N 0000143

           - LO2 AFT FLEXIBLE SECTION (SUBSTRATE), PD4800175-090

             S/N0000620

TASK I. PROBLEM/FAILURE INVESTIGATION

A. INSPECT FLANGE/SEAL CONFIGURATIONS FOR FACTORS WHICH COULD HAVE

   CONTRIBUTED TO THE LEAKAGE

   RESPONSIBILITY: D. O'NEAL/3741 -- D. WESTPHAL/3740

                   C. CAMPBELL/4120 - R. PONTIFF/4100

   COMPLETE: 04/20/94

*  CLOSURE STATEMENT

   AN INSPECTION OF THE LO2 AFT ELBOW REVEALED A ROUGH ETCHED SURFACE

   EXISTING ON THE PRIMARY AND SECONDARY SEALING SURFACE AREAS WITHIN

   THE SEAL GROOVES. THE SURFACE CONDITION APPEARED TO HAVE RESULTED

   FROM ETCHING SUBSEQUENT TO FINAL FINISHING OF THE SEALING SURFACES

   THE SURFACE CONDITION NO LONGER MET THE REQUIRED SURFACE FINISH

   REQUIREMENTS, I.E. THE FINISH WAS UNIFORMLY ETCHED WITH NO CIRCULAR

   LAY. NO ENGINEERING DRAWING VIOLATIONS WERE FOUND WITH THE LO2 AFT

   FLEX SECTION FLANGE. REFERENCE NCD N003330

B. REVIEW DATA PACKS AND NCDRS FOR DISCREPANCIES OR ISSUES WHICH COULD

   HAVE CONTRIBUTED TO THE LEAKAGE

   RESPONSIBILITY: D. O'NEAL/3741 - D. WESTPHAL/3740

   COMPLETE: 04/18/94

*  CLOSURE STATEMENT

   A REVIEW OF STADCO (ELBOW SUPPLIER) PROCESS REQUIREMENTS AND MARS

   WRITTEN AGAINST THIS ELBOW REVEALED THAT THE SEALING SURFACES WERE

   ETCHED TWICE FOR PENETRANT INSPECTION ACTIVITIES SUBSEQUENT TO

   FINAL FINISHING OF THE SEALING SURFACES. THE FIRST ETCH WAS

   PERFORMED DURING NORMAL PROCESSING AND THE SECOND DURING WORK

   ACTIVITY DIRECTED BY MARS T-81118 WHICH ADDRESSED A QUESTION OF

   EXCESS POROSITY THE LINE (ULTIMATELY DISPOSITIONED "NO DEFECT")

   A TOTAL OF SIX LINES WITH IDENTICAL CONCERNS WERE ADDRESSED BY

   THIS MARS; SERIAL NUMBERS 0000143 THROUGH 0000148

*C.REVIEW/EVALUATE STADCO'S PROCESSING DATA AND PRACTICES FOR

   COMPLIANCE TO ENGINEERING REQUIREMENTS

   RESPONSIBILITY: D. O'NEAL/3741 - D. WESTPHAL/3740

   COMPLETE 5/25/94

   CLOSURE STATEMENT

   A REVIEW OF STADCO PLANNING SHOWS THE PENETRANT INSPECTION PROCESS

   IS PERFORMED AFTER MACHINING OF THE SEALING SURFACES WITH A LATER

   REQUIREMENT TO HAND LAP CRITICAL SEALING SURFACES, IF NECESSARY,

   TO ENSURE ENGINEERING DRAWING REQUIREMENTS ARE MET

*D.INSPECT THE FLANGE SEALING SURFACES OF ALL NON-INSTALLED LO2 AFT

   ELBOWS CURRENTLY AT MAF AND DETERMINE IF FINISH REQUIREMENTS HAVE

   BEEN MET. IF FINISH DISCREPANCIES EXIST, DOCUMENT ON THE

   APPROPRIATE NON-CONFORMANCE DOCUMENT

   RESPONSIBILITY: D. O'NEAL/3741 - D. WESTPHAL/3740

   COMPLETE 5/25/94

   CLOSURE STATEMENT

   NCDS WERE INITIATED TO DIRECT THE INSPECTION OF ALL NON-INSTALLED

   LO2 ELBOWS AT MAF. REFERENCE THE FOLLOWING NCDS:

   NCD N003333 - TPS'D ELBOW STAGED FOR ET-74 INSTALLATION; ETCHED

                 SEALING SURFACES FOUND. SEALING SURFACES OF BOTH

                 FLANGES WERE LAPPED; THE GROOVED END WAS CONFIDENCE

                 LEAK TESTED. S/N 0000144

   NCD N009047 - EPOXY PRIMED ELBOW STAGED FOR INTERNAL CLEANING;

                 ETCHED SEALING SURFACES FOUND. SEALING SURFACES OF

                 BOTH FLANGES WERE LAPPED; THE GROOVED END WAS

                 CONFIDENCE LEAK TESTED. (S/N 0000146)

   NCD N009045 - SIX ELBOWS AT SUBSTRATE LEVEL. THREE WERE PART OF

                 THE SIX IDENTIFIED IN SEALING SURFACES (S/N 0000145,

                 0000147, 0000148). THE OTHER THREE HAVE BEEN VERIFIED

                 TO HAVE BEEN FINAL FINISHED AFTER ETCHING

*E.DETERMINE IF OTHER STADCO SUPPLIED ET HARDWARE MAY BE AFFECTED BY

   SIMILAR PROCESSING

   RESPONSIBILITY: J. MAJOR

   COMPLETE 4/25/94

   CLOSURE STATEMENT

   THE 80921011911-001 LO2 ELBOW IS THE ONLY ET HARDWARE SUPPLIED BY

   STADCO

*F.IDENTIFY ALL PARTS WITH CRITICAL SEALING SURFACES. DETERMINE IF A

   GENERIC ISSUE MAY EXIST RELATIVE TO OTHER SUPPLIERS ETCHING

   CRITICAL SEALING SURFACES AND NOT FINAL FINISHING AFTER ETCHING

   RESPONSIBILITY: J. MAJOR

   COMPLETE 5/10/94

   CLOSURE STATEMENT

   THE MANUFACTURING PROCESSING OF ALL PARTS WITH CRITICAL SURFACES

   (SEALING/FINE FINISH) WAS REVIEWED FOR COMPLIANCE TO ENGINEERING

   REQUIREMENTS. STADCO AND TOLO, INC. WERE THE ONLY SUPPLIERS FOUND

   TO HAVE REQUIREMENT VIOLATIONS, THE SEALING SURFACES OF THE LO2

   ELBOW MANUFACTURED BY STADCO AND TWO PARTS MANUFACTURED BY TOLO,

   INC (LH2 ULLAGE PLATES, 80931003717-010 AND LH2 DIFFUSER PLATES,

   80921021047-010) WERE NOT FINAL FINISHED AFTER ETCHING

   NCDS HAVE BEEN WRITTEN TO ADDRESS ALL NON-INSTALLED TOLO PLATES

   AND DISPOSITIONED TO CONFIDENCE LEAK TEST PRIOR TO INSTALLATION

   ALL INSTALLED PLATES HAVE BEEN/WILL BE LEAK TESTED AS PART OF

   NORMAL PROCESSING TO PROVE THEIR SEALING CAPABILITY. TOLO IS NO

   LONGER ON CONTRACT. REFERENCE CCMAIL FROM PROCUREMENT QUALITY,

   DATED 5/10/94

  CAUSE

  LO2 AFT ELBOW SEALING SURFACES NOT FINAL FINISHED TO ACHIEVE

  SURFACE ROUGHNESS REQUIREMENT AFTER ETCHING (PENETRANT INSPECTED)

* TASK II. CORRECTIVE ACTION

  PROCUREMENT QUALITY/MATERIEL OPERATIONS TO ENSURE REVISIONS TO

  STADCO PLANNING ARE IMPLEMENTED REQUIRING PROPER SEQUENCING OF

  PENETRANT INSPECTION (ETCHING) AND FINAL FINISHING OF SEALING

  SURFACES

  RESPONSIBILITY: J. MAJOR/3760

                  N. JAMES/3880

  COMPLETE 5/26/94

  CLOSURE STATEMENT

  THE STADCO PLANNING HAS BEEN REVISED TO ABSOLUTELY REQUIRE LAPPING

  (FINAL FINISHING) OF THE SEALING SURFACES AFTER PENETRANT INSPECTION

  TO ASSURE FINISH REQUIREMENTS ARE MET. REFERENCE STADCO

  "MANUFACTURING OUTLINE" 80921011911, OPER.NO.10.1

* TASK III. CLEARANCE OF EFFECTIVITIES

  ET-73 - LAPPING OF THE ELBOW PRIMARY AND SECONDARY SEALING

          SURFACES, COUPLED WITH LIGHTLY LAPPING THE FLEX SECTION

          FLANGE'S CADMIUM PLATING, RESULTED IN AN ACCEPTABLE

          INSTALLATION

  ALL OTHERS, NO ISSUE. PROBLEMS OF THIS NATURE ARE DETECTED DURING

  ACCEPTANCE TEST

  NOTE: THIS IS ALSO DEFERRAL RATIONALE

* TASK IV. CAPS CLOSURE SUMMARY

  THE LEAK AT THE LO2 AFT ELBOW TO LO2 AFT FLEX SECTION JOINT RESULTED

  FROM AN IMPROPER SURFACE CONDITION EXISTING ON THE ELBOW'S PRIMARY

  AND SECONDARY SEALING SURFACES. A MANUFACTURING DATA REVIEW

  REVEALED THAT THIS LINE HAD BEEN ETCHED FOR PENETRANT INSPECTION

  TWICE SUBSEQUENT TO FINISHING THE SEALING SURFACES CREATING A

  UNIFORM, ROUGH ETCHED SURFACE, ABSENT OF ANY CIRCULAR MACHINING LAY

  AS REQUIRED BY ENGINEERING DRAWING. RELAPPING THE SEALING SURFACES

  TO DRAWING REQUIREMENTS RESULTED IN AN ACCEPTABLE INSTALLATION

  FIVE OTHER SIMILARLY AFFECTED LO2 ELBOWS HAVE BEEN IDENTIFIED AND

  ARE BEING REWORKED PRIOR TO INSTALLATION. RELATIVE TO CORRECTIVE

  ACTION, THE MANUFACTURING PLANNING AT THE SUPPLIER (STADCO) HAS BEEN

  REVISED TO REQUIRE, WITH NO EXCEPTION, RELAPPING AFTER PENETRANT

  INSPECTION (ETCHING)

  IN ADDITION TO THE LO2 ELBOW, A PROCESS REVIEW OF ALL SUPPLIERS

  FOR PARTS WITH SEALING SURFACES/FINE FINISHES FOUND THAT TOLO, INC

  SUPPLIED AN LH2 ULLAGE PLATE AND AN LH2 DIFFUSER PLATE WITH ETCHED

  SEALING SURFACES. ALL NON-INSTALLED PLATES HAVE BEEN IDENTIFIED AND

  ARE BEING LEAK TESTED PRIOR TO INSTALLATION. TOLO IS NO LONGER ON

  CONTRACT. ALL OTHER SUPPLIERS PROCESS PER ENGINEERING REQUIREMENTS

  NO INSTALLED LO2 AFT ELBOWS, LH2 ULLAGE PLATES OR LH2 DIFFUSER

  PLATES ARE OF CONCERN AS PROBLEMS OF THIS NATURE ARE DETECTED

  DURING ACCEPTANCE TESTING FOR LEAKAGE

	MSFC Response/Concurrence
4/18/94  DEFERRAL RATIONALE:

BASED ON THE RATIONALE LISTED IN "TASK III FLEET CLEARANCE" (ABOVE),

THIS REPORT HAS BEEN DEFERRED FOR THE NEXT SIX MONTHS PER NSTS 07700,

VOLUME XI, PARAGRAPH 3.4.1, ITEM C AND NSTS 08126 REV. E 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)."

THE DEFERRAL STATUS HAS BEEN APPROVED BY THE ET DEPUTY PROJECT MANAGER,

MR. CRAIG E. SUMNER

SIGNED: __________CRAIG E. SUMNER (SIGNED)_  DATE:___5/19/94_______
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