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	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
THE LH2 FEEDLINE WAS UNDERGOING SUPPLIER ATP AT ARROWHEAD. THE VACUUM

JACKET WAS BEING EVACUATED PRIOR TO PERFORMING THE ARGON BACKFILL

THE REQUIRED VACUUM COULD NOT BE ACHIEVED. A GH2 LEAK CHECK WAS

PERFORMED AND DETERMINED THAT THE BURST DISK AREA WAS LEAKING

CRITICALITY: THE LH2 EXTERNAL FEEDLINE IS CRIT. 1 FMEA ITEM CODE

2.5.8.2, REFLECTS "LOSS OF VACUUM" AS A FAILURE MODE WHICH MAY RESULT

IN LOSS OF MISSION

REVISION "B" - REVISES GENERAL, TASKS I.D.,II.,IV AND CLOSES CAPS

SEE ASTERISKS

	Contractor Investigation/Resolution
* GENERAL:

  THE EXTERNAL FEEDLINE IS A 42 INCH LONG SECTION INCORPORATING AN

  ARTICULATED BELLOWS ASSEMBLY WITH A "CRYO-PUMPED ARGON INSULATION

  JACKET" WHICH TRANSPORTS LH2 FROM THE UPPER LH2 AFT DOME TO THE

  ET/ORBITER DISCONNECT. WHEN EXPOSED TO LH2 THE ARGON WITHIN THE

  JACKET FREEZES, CREATING A VACUUM WITHIN THE JACKET WHICH INSULATES

  THE OUTER SURFACE OF THE LINE AND BELLOWS AND PREVENTS ICE

  FORMATION. THE JACKET ANNULUS IS PROTECTED AGAINST EXCESSIVE

  POSITIVE PRESSURE IN THE EVENT OF LH2 LEAKAGE BY A RUPTURE DISC

  ASSEMBLY INSTALLED IN THE OUTER WALL OF THE JACKET

  THE RUPTURE DISC ASSEMBLY CONSISTS OF A PERFORATED HOLDER (347 CRES)

  TO WHICH IS WELDED A 0.003 INCH THICK DIAPHRAGM OF INCONEL 625,

  PROTECTED BY A PERFORATED SHIELD OF 321 CRES. THE DIAPHRAGM IS

  MANUFACTURED BY FORMING  TO SHAPE AND COINING (SINGLE INDENT ACROSS

  DIAMETER) TO SUIT A 35 +/- 15 PSIG BURST REQUIREMENT. TO MEET THIS

  REQUIREMENT, BEFORE BEGINNING A PRODUCTION RUN OF DIAPHRAGM

  MANUFACTURE, FIFTEEN CONSECUTIVE DIAPHRAGMS ARE DESTRUCTIVELY

  TESTED (BURST) TO ASSURE THE MANUFACTURING SETUP IS CORRECT. ONCE

  THE PROPER SETUP IS DEMONSTRATED, THE PRODUCTION BEGINS FOLLOWED

  BY A HELIUM MASS SPECTROMETER LEAK TEST OF ALL DIAPHRAGMS

  MANUFACTURED. AFTER WELDING TO THE HOLDER, EACH DIAPHRAGM/HOLDER

  ASSEMBLY IS TESTED TO IMPLOSION REQUIREMENTS BY APPLYING 18.1 PSIG

  NEGATIVE PRESSURE (MINIMUM REQUIRED BY DESIGN), FOLLOWED BY 10

  CYCLES OF LESSER NEGATIVE PRESSURE, FOLLOWED BY A SECOND HELIUM

  LEAK TEST. FIFTEEN CONSECUTIVE DIAPHRAGM/HOLDER ASSEMBLIES ARE THEN

  DESTRUCTIVELY TESTED (BURST) PRIOR TO THIS PRODUCTION RUN BEGINNING,

  DURING WHICH EVERY FOURTH ASSEMBLY IS DESTRUCTIVELY TESTED (BURST)

  TO ENSURE THE OVERALL PROCESS REMAINS IN CONTROL. THE LAST STEP IN

  THE MANUFACTURING OPERATION IS TACK WELDING THE SHIELD IN PLACE

  THE SUPPLIER OF THE RUPTURE DISC ASSEMBLY IS PRESSURE SPECIALTIES,

  FORMERLY STARLINE ENGINEERING

  UPON RECEIPT AT ARROWHEAD PRODUCTS, EACH RUPTURE DISC ASSEMBLY IS

  LEAK TESTED PRIOR TO ACCEPTANCE FOR STOCK AND SEVERAL TIMES AT

  VARIOUS FEEDLINE MANUFACTURING STAGES PRIOR TO ATP. DURING ATP

  (ATP 14184-339) THE DISC ASSEMBLY IS TESTED PER THE VACUUM ANNULUS

  LEAK CHECK (PARA. 5.6) PRIOR TO THE LINE BEING BAKED AT 400

  DEGREES F IN PREPARATION FOR THE ARGON BACKFILL. DURING THE ANNULUS

  LEAK CHECK AND THE 400 DEGREE F BAKEOUT THE ANNULUS IS SUBJECTED TO

  A 25 MICRON HG OR LESS VACUUM. BY THE END OF THE PRODUCTION AND

  TEST CYCLE, THE RUPTURE DISC HAS SEEN A MINIMUM OF 8 VACUUM CYCLES,

  5 OF WHICH ARE MASS SPEC LEAK TESTS. IN NO OPERATION WAS A LEAK

  INDICATED. IT WAS NOT UNTIL SUBSEQUENT TO THE BAKEOUT, DURING

  EVACUATION OF THE ANNULUS IN PREPARATION FOR THE ACTUAL ARGON

  BACKFILL, THAT THE LEAK WAS INDICATED

  THE MAXIMUM ALLOWABLE LEAK RATE IS 1X10-6 SCC/SEC

  THE DISCREPANT RUPTURE DISC IS ONE OF THE LAST THREE OF A LOT OF

  62 DELIVERED TO AHP IN 1985. TWO IDENTICAL RUPTURE DISC ASSEMBLIES

  ARE USED ON THE LH2 RECIRCULATION LINE

TASK I. PROBLEM/FAILURE INVESTIGATION

  A.  REVIEW PLANNING TO DETERMINE BUILD HISTORY OF BURST DISK AND

      LINE. LOOK FOR ANY NONSTANDARD OCCURRENCES

      RESPONSIBILITY: J. MAJOR/3760

      COMPLETE: 6/21/94

      CLOSURE STATEMENT

      THE REVIEW SHOWED NO ABNORMAL OCCURRENCES IN MANUFACTURE UP TO

      THE PREPARATION FOR BACKFILL WHERE THE LEAK TEST FAILURE WAS

      DETECTED

  B.  HAVE BURST DISK SUBTIER SUPPLIER REVIEW FAILURE HISTORY FOR PAST

      OCCURRENCES

      RESPONSIBILITY: J. MAJOR/3760

      COMPLETE: 6/23/94

      CLOSURE STATEMENT

      A FAILURE HISTORY REVIEW BY THE SUPPLIER SHOWS NO PAST

      OCCURRENCES OF ANOMALIES ON ACCEPTED PRODUCTION HARDWARE,I.E

      HARDWARE MANUFACTURED DURING THEIR PRODUCTION RUNS, NOTE THAT

      PRESSURE SPECIALTIES DESTRUCTIVELY TESTS (BURST) FIFTEEN

      CONSECUTIVE PARTS PRIOR TO BEGINNING A PRODUCTION RUN AND,

      THEREAFTER, EVERY FOURTH PART TO ENSURE THE PROCESS REMAINS

      IN CONTROL

  C.  DEVELOP FAILURE ANALYSIS PLAN TO ISOLATE EXACT LOCATION OF

      LEAKAGE

      RESPONSIBILITY: J. MAJOR/3760 -- ARROWHEAD PRODUCTS

      COMPLETE: 6/21/94

      CLOSURE STATEMENT

      FAILURE ANALYSIS PLAN SUBMITTED AND APPROVED. REFERENCE NCD

      N-8812 AND FAILURE ANALYSIS REPORT N-8812

* D.  MMMSS AND AHP PERSONNEL TO PERFORM FAILURE ANALYSIS ON FEEDLINE

      AS SPECIFIED ON F/A PLAN. DETERMINE LOCATION OF LEAKAGE AND

      FAILURE MODE FOR LEAKAGE

      RESPONSIBILITY: J. ADAMS/3741

                      J. SEIFERT/41

                      AHP

      COMPLETE: 7/05/94

      CLOSURE STATEMENT

      THE LEAK HAS BEEN CONFIRMED TO ORIGINATE FROM AN APPROXIMATE

      0.070 INCH LONG CRACK LOCATED IN THE BOTTOM OF THE STAMPED

      DEPRESSION RUNNING ACROSS THE DISC DIAPHRAGM. THIS CONFIRMATION

      WAS MADE BY LEAK CHECK AND BY VISUAL (OPTICAL MICROSCOPY)

      EXAMINATION.SCANNING ELECTRON MICROSCOPY (SEM) FURTHER

      CONFIRMED THE CRACK AND FOUND IT "CLOSED", THAT IS THE FACES

      STILL TOUCHING. CROSS-SECTIONAL EXAMINATION DETERMINED THE

      THICKNESS ON THE FLAT FACE OF THE DIAPHRAGM AT 0.0028 INCHES

      AND THE METAL A THE BOTTOM OF THE STAMPED DEPRESSION AT 0.0004

      INCHES. ADDITIONAL ANALYSIS CONFIRMED THE DIAPHRAGM MATERIAL

      TO BE INCONEL 625

      A REVIEW OF DOCUMENTATION FOR BOTH PRESSURE SPECIALTIES AND

      ARROWHEAD PRODUCTS FOUND ALL MATERIAL CERTIFICATIONS, TEST

      RECORDS, PRODUCTION TRAVELERS, ETC., IN ORDER AND WITHOUT ANY

      INDICATION AS TO THE CAUSE OF THE FAILURE. THERE WERE NO

      REWORKS OR REPAIRS TO THE PART AT ANY STAGE OF ASSEMBLY AT

      EITHER COMPANY. REFERENCE FAILURE ANALYSIS REPORT N008812

* E.DETERMINE IF ANY FAILURE HISTORY EXISTS RELATIVE TO VACUUM JACKET

    LEAKAGE OCCURRING AT KSC

    RESPONSIBILITY: D. O'NEAL/3741

    COMPLETE: 7/05/94

    CLOSURE STATEMENT

    NO LEAKAGE INDICATION HAS OCCURRED. ARGON LEAKAGE WOULD BE

    INDICATED BY INSULATION LOSS RESULTING IN ICE FORMATION ON THE

    FEEDLINE DURING LH2 FILL

      CAUSE

      APPROXIMATE 0.070 INCH LONG CRACK LOCATED IN THE STAMPED

      DEPRESSION OF THE RUPTURE DISC DIAPHRAGM

      TASK II. CORRECTIVE ACTION

      A. NO SPECIFIC CORRECTIVE ACTION IS NECESSARY, THIS ANOMALY IS

         AN ISOLATED INCIDENT. ACCEPTABILITY OF THE RUPTURE DISC

         ASSEMBLY IS DETERMINED BY DEMONSTRATION (DESTRUCTIVE TEST OF

         SAMPLE OF PRODUCTION PARTS) AND LEAK TEST DURING

         MANUFACTURING OF DETAIL AND LH2 FEEDLINE ASSEMBLY

      B. AS AN ENHANCEMENT TO ARROWHEAD'S ATP, PROCESS SEQUENCING HAS

         BEEN CHANGED TO PERFORM THE ANNULUS VACUUM LEAK CHECK

         SUBSEQUENT TO THE 400 DEGREE F BAKEOUT PERFORMED AS PART OF

         THE ARGON BACKFILL PROCEDURE. REFERENCE ATP 14184-339, DAS

         APPROVAL BBM 040

      TASK III. FLEET CLEARANCE

      NO CONCERN EXISTS FOR ANY COMPLETED LH2 FEEDLINE. ATP PROCESS

      CONSISTING OF BOTH LEAK TESTS AND VACUUM REQUIREMENTS PROVIDE

      A POSITIVE FILTER FOR LEAK DETECTION. THIS ANOMALY IS AN

      ISOLATED INCIDENT

      NOTE: THIS IS ALSO DEFERRAL RATIONALE

      TASK IV. CAPS CLOSURE SUMMARY

      THE LEAK THAT OCCURRED ON THE LH2 FEEDLINE VACUUM JACKET

      ANNULUS RESULTED FROM A 0.070 INCH LONG CRACK LOCATED IN THE

      BOTTOM OF THE SINGLE STAMPED DEPRESSION RUNNING ACROSS THE

      DIAMETER OF THE RUPTURE DISC DIAPHRAGM. THE LEAK WAS FOUND

      DURING THE EVACUATION ATTEMPT PERFORMED FOR THE ARGON BACKFILL

      THE LEAKAGE EXCEEDED THE REQUIREMENT OF 1X10-6 SCC/SEC OF

      HELIUM, MAXIMUM; THE LEAK WAS ESTIMATED TO EXCEED 1X10-3

      SCC/SEC

      FAILURE ANALYSIS PERFORMED ON THE RUPTURE DISC ASSEMBLY FAILED

      TO DETERMINE THE ROOT CAUSE OF THE FAILURE. ALL SUPPLIER

      MATERIAL CERTIFICATIONS, TEST RECORDS ETC. AS WELL AS MATERIAL

      ANALYSIS PERFORMED AT MAF FOUND ALL IN ORDER AND TYPICAL TO

      APPROVED PROCESSING. GIVEN THAT THE ACCEPTABILITY OF THE DISC

      MANUFACTURE IS DETERMINED BY DEMONSTRATION (DESTRUCTIVE TEST

      OF A SAMPLE OF PRODUCTION PARTS TO PROVE PROCESS CONTROL),

      FOLLOWED BY LEAK TESTS PERFORMED AT BOTH PRESSURE SPECIALTIES

      AND AHP AND THAT NO PRIOR INDICATIONS OF LEAKAGE HAVE OCCURRED

      AT THE SUPPLIERS, MAF OR KSC, THIS INCIDENT IS DETERMINED TO

      BE ISOLATED. NO CORRECTIVE ACTION IS NECESSARY

      ONE ENHANCEMENT TO AHP'S ATP PROCESS WAS IMPLEMENTED. THE

      VACUUM ANNULUS LEAK TEST PREVIOUSLY PERFORMED PRIOR TO THE

      ARGON BACKFILL OPERATION HAS NOW BEEN MOVED TO AFTER THE

      BACKFILL'S 400 DEGREE F BAKEOUT

	MSFC Response/Concurrence
6/22/94 - 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 test."

deferral approval:___________parker v. counts__(signed) Date: 6/22/94

                             et project manager
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