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	Problem Description
A) (SN 0001278 & FAILURE DATE: 6/27/95, & NCD: N000618)

DURING PERFORMANCE OF ATP 14180-309-7 AT ARROWHEAD, A LEAK WAS

VISUALLY DETECTED ON WELD #4, THE BUTT WELD JOINING THE MIDDLE BSTRA

ASSEMBLY AND STRAIGHT TUBE SECTION. HYDROSTATIC PRESSURE (600 PSIG)

HAD BEEN APPLIED TO THE LINE TO PERFORM A PRESSURIZED DEFLECTION TEST

WHEN WATER SEEPAGE AT THE WELD WAS NOTED. THE LINE HAD PREVIOUSLY

PASSED A 1500 PSIG PROOF TEST AND AN UNPRESSURIZED DEFLECTION TEST

B) (SN 0001682 & FAILURE DATE: 7/7/95, & NCD: N000619)

DURING PERFORMANCE OF ATP 14180-309-7 AT ARROWHEAD, A LEAK WAS

VISUALLY DETECTED ON WELD #6, THE BUTT WELD JOINING THE THIRD BSTRA

FROM THE FRONT & THE CURVED TUBE SECTION.  HYDROSTATIC PRESSURE (1503

PSIG) HAD BEEN APPLIED TO THE LINE TO PERFORM A PROOF TEST WHEN WATER

SEEPAGE AT THE WELD WAS NOTED.  IT WAS CONFIRMED BY A SECOND

PRESSURIZATION AT 1500 PSIG

CRITICALITY:  THE PRESSURIZATION LINE IS CRIT. 1;

              FMEA ITEM CODE 2.2.1.1; LEAKAGE

REV. "C".  REVISES TASKS I, III, & IV, ADDS CAUSE

(SEE ASTERISKS)

	Contractor Investigation/Resolution
  GENERAL:

  DURING ATP TESTING PERFORMED ON THIS LINE ASSEMBLY, THE LINE

  UNDERGOES A 1510 +/- 10 PSIG HYDROSTATIC PROOF TEST FOLLOWED BY

  DEFLECTION TESTS, TWO MOTIONS WITH THE LINE NOT PRESSURIZED AND

  TWO WITH THE LINE HYDROSTATICALLY PRESSURIZED TO 600 +10/-0 PSIG;

  ACCEPTANCE CRITERIA, NO DAMAGE. THE LINE IS THEN DRIED AND A LEAK

  TEST AT A PRESSURE OF 300 +10/-0 PSIG GN2 IS PERFORMED

* THESE WELDS ARE MANUAL WELDS WITH MULTIPLE START AND STOP POINTS

  THEY ARE PENETRANT AND X-RAY INSPECTED PRIOR TO ATP.  THERE IS NO

  LEAK OR PROOF TEST PERFORMED PRIOR TO ATP.  THE PENETRANT USED WAS

  P6F4 WITH AN ACREAGE PROBABILITY OF DETECTION (POD) OF 0.086 INCHES

  AT 90% PROB/95%CL

ITEM A:

DURING THE INITIAL PROOF TEST, A WATER DROPLET WAS NOTED ON WELD #4,

BUT THE SOURCE COULD NOT BE POSITIVELY DETERMINED AT THAT TIME. IT WAS

NOT UNTIL THE LINE WAS PRESSURIZED FOR THE DEFLECTION TEST THAT THE

LEAK WAS CONFIRMED. THE CRITICAL FLAW SIZE FOR THIS WELD IS 1.76"

ITEM B:

DURING THE INITIAL PROOF TEST, A WATER DROPLET/LEAKAGE WAS NOTED ON

WELD #6, THE FIRST INDICATION OCCURRING AT 500 PSIG AND CONTINUING

UNTIL FULL PRESSURE WAS REACHED AT 1503 PSIG.  IT WAS CONFIRMED BY A

SECOND PRESSURIZATION TO 1500 PSIG. THE CRITICAL FLAW SIZE FOR THIS

WELD IS 1.76"

TASK I.  FAILURE /PROBLEM INVESTIGATION

ITEM A:

1. PROVIDE ADDITIONAL TESTING TO DEVELOP FLEET CLEARANCE RATIONALE

   BY PERFORMING TESTS AS NOTED PER THE INSTRUCTIONS ON NCD000618

   RESPONSIBILITY: S. PARIKH/3760

   COMPLETE: 6/30/95

 CLOSURE STATEMENT:

   ATP LEAK CHECK WAS PERFORMED AND THE LEAK WAS DETECTABLE WITH THE

   GN2 LEAK TEST (REF.: NCD N000618, ITEM 1, ATP 14180-309-7,

   PARA.: 5.5.1.H)

2. FAILURE ANALYSIS BEING PERFORMED AT DIRECTION OF DESIGN ENGINEERING

   AND RELIABILITY ASSURANCE ON NCD000618

   RESPONSIBILITY: S. PARIKH/3760

                   J. SEIFERT/4120 - Z. KIRKLAND/4100

                   W. MATTHEESSEN/3741 - D. WESTPHAL/3740

   COMPLETE:  7/24/95

* CLOSURE STATEMENT:

  FLAW SIZE WAS MEASURED AS 0.030" X 0.003". POST TEST PENETRANT

  INSPECTION WAS ABLE TO DETECT THE CRACK, HOWEVER, NOTE THAT THE

  CRACK SIZE IS SMALLER THAN THE PROBABILITY OF DETECTION (POD)

  FOR PENETRANT INSPECTION.  A CONSENSUS WAS REACHED BY AHP AND LMMSS

  NOT TO DESTROY THE LINE AS A WELD REPAIR PROCEDURE EXISTS THAT CAN

  EASILY REPAIR THIS TYPE OF DEFECT.  SEE ITEM B.1 FOR A DETAIL

  ANALYSIS FOR COMMONALITY OF THE FAILURES

  (REF.: ARROWHEAD ATP FAILURE INVESTIGATION PLAN & NCD N000618)

*ITEM B:

 1. FAILURE ANALYSIS BEING PERFORMED AT DIRECTION OF DESIGN

    ENGINEERING AND RELIABILITY ASSURANCE ON NCD  N000619

    RESPONSIBILITY:  S. PARIKH/3760

                     J. SEIFERT/4120 - A. KIRKLAND/4100

                     W. MATTHEESSEN/3741 - D. WESTPHAL/3740

    COMPLETE: 7/24/95

* CLOSURE STATEMENT:

  FLAW SIZE WAS MEASURED AS 0.025" X .002" IN LENGTH.  POST TEST

  PENETRANT INSPECTION WAS ABLE TO DETECT THE CRACK, HOWEVER, NOTE

  THAT THE CRACK SIZE IS SMALLER THAN THE PROBABILITY OF DETECTION

  (POD) THE FOR PENETRANT INSPECTION.  A CONSENSUS WAS REACHED BY

  AHP AND LMMSS NOT TO DESTROY LINE AS A WELD REPAIR PROCEDURE EXISTS

  THAT CAN EASILY REPAIR THIS TYPE OF DEFECT.  (REF.: ARROWHEAD ATP

  FAILURE INVESTIGATION PLAN & NCD N000619)

  AN INVESTIGATION OF THE BUILD AND INSPECTION PROCESS FOUND NO

  ANOMALIES OCCURRING DURING MANUFACTURE AND REVIEW OF WELDING,

  PENETRANT INSPECTION, AND X-RAY INSPECTION PROCEDURES FOUND NO

  DISCREPANCIES.  FURTHER INVESTIGATION/BUILD REVIEWS REVEALED

  THE FOLLOWING:

  A. THE TWO DEFECTIVE WELDS WERE PERFORMED BY DIFFERENT WELDERS,

     BOTH APPROPRIATELY CERTIFIED.  (OF ALL THE RECORDS REVIEWED

     THERE ARE ONLY TWO WELDERS WHO PERFORM THIS WELD.)  A REVIEW OF

     WELD DEFECTS DETECTED ON SIMILAR WELDS PERFORMED BY THESE

     WELDERS, CONDUCTED FOR THE PERIOD OF JANUARY 94 TO JULY 95,

     FOUND THAT THEIR REJECTION RATE WAS ABOUT EQUAL

  B. THE PENETRANT INSPECTION WAS PERFORMED BY ONLY TWO EMPLOYEES

     BOTH OF THESE INSPECTORS WERE APPROPRIATELY CERTIFIED

  C. THE WELD WIRE USED PER SPECIFICATION, CONFIRMED PER TESTING AT

     MAF

  D. THE CERTIFICATION OF THE BASE METAL (INCONEL 718 & 21-6-9 CRES)

      WAS REVIEWED WITH NO DISCREPANCIES NOTED.  A REVIEW OF THE

      BUILD AND HEAT TREAT RECORDS FOUND NO COMMONALITY OR

      EXCESSIVE NUMBER OF WELD DEFECTS USING THIS MATERIAL

  AN ENGINEERING/RELIABILITY ASSURANCE EVALUATION DETERMINED THESE

  FAILURES OCCURRED BECAUSE THE DEFECTS WERE SMALLER THAN THE

  PROBABILITY OF DETECTION (POD) FOR NONDESTRUCTIVE TEST (I.E.,

  X-RAY OR PENETRANT INSPECTION).  THIS ALLOWED THE CRACKS TO GO

  UNDETECTED AND THE LINES TO PROGRESS TO ATP.  THE ROOT CAUSE IS

  THAT WHEN WELDING THIN SECTIONS OF METAL, THE RAPID COOLING AT THE

  COMPLETION OF THE WELD CAN CAUSE CRACKING.  THIS IS DUE TO CHANGES

  IN SECTION THICKNESS, ALONG WITH THIN WALL THICKNESS (0.032 INCHES),

  WHICH CAN LEAD TO DIFFERENTIAL COOLING RATES DURING WELDING.  THIS

  IN TURN CAN LEAD TO LOCALIZED HIGH STRESS AREAS AND RESULT IN

  LOCALIZED MICRO CRACKING

CAUSE:

THESE DEFECTS WERE SMALLER THAN THE PROBABILITY OF DETECTION (POD)

FOR NON-DESTRUCTIVE TESTING (I.E., X-RAY OR PENETRANT INSPECTION)

 ROOT CAUSE:

 WHEN WELDING THIN SECTIONS OF METAL, THE RAPID COOLING AT THE

 COMPLETION OF THE WELD CAN CAUSE CRACKING.  THE FAILURES OCCURRED AT

 MANUAL WELDS THAT ARE INHERENTLY DIFFICULT TO PERFORM DUE TO THE

 JOINING OF THIN-WALL ICONEL 718 TUBE TO THE THICKER 21-6-9 CRES

 BALL-STRUT ASSEMBLY (BSTRA) USING HASTELLOY W

* TASK II. CORRECTIVE ACTION

  O  NONE REQUIRED AT THIS TIME.  THESE DEFECTS ARE INHERENT TO THIS

     TYPE WELD, I.E. MANUAL WELD, THESE PARTICULAR MATERIALS, ETC

  O  RELATIVE TO THE TWO FAILED LINES, LEAK TESTS ARE BEING PERFORMED

     AS ADDITIONAL NON-DESTRUCTIVE INSPECTIONS PRIOR TO THESE LINES

     REPEATING ATP

  O  IN PURSUIT OF ENHANCEMENTS TO THE MANUFACTURING PROCESS:

     (REFERENCE IOM AP-0795-RDR-032 AND CCMAIL FROM J. COOL,

     DATED 7/31/95)

     -  AHP HAS COMMITTED TO FURTHER STUDYING, THROUGH THEIR WELD

        PROCESS REFINEMENT TEAM (PRT) ACTIVITY, THIS WELD FOR

        POSSIBLE PROCESS IMPROVEMENT

     -  LMMSS/AHP CURRENTLY NEGOTIATING EXTENDING PRE-ATP LEAK

        TESTING TO FUTURE PD4800180-069/PD4800282-509 PRESSLINES,

        WITH AN UNDERSTANDING THAT THIS TESTING MAY BE ELIMINATED IF

        THE PRT STUDY IDENTIFIES VIABLE PROCESS IMPROVEMENTS

*TASK III. CLEARANCE OF EFFECTIVITIES

   ET-71 AND UP: ALL UNITS SUCCESSFULLY PASSED ATP. ATP IS DESIGNED

   TO CATCH THIS TYPE OF FAILURE

   NOTE: THIS IS ALSO DEFERRAL RATIONALE

* TASK IV.  CAPS CLOSURE SUMMARY

  THE PRESSLINE LEAKS DISCOVERED DURING ATP TESTING WHILE THE LINES

  WERE HYDROSTATICALLY PRESSURIZED, RESULTED FROM MINUTE CRACKS

  CREATED DURING THE WELDING PROCESS THAT WENT UNDETECTED DURING

  PRE-ATP NON-DESTRUCTIVE TESTING.  THE CREATION OF THE CRACKS

  OCCUR AS A RESULT OF DIFFERENTIAL COOLING THAT TAKES PLACE ALONG

  THE WELD, LEADING TO LOCALIZED HIGH STRESS AREAS AND LOCALIZED

  MICRO CRACKS.  THE CRACKING IS INHERENT TO THIS PARTICULAR PROCESS

  AND IS NORMALLY DETECTED DURING PENETRANT INSPECTION OR X-RAY PRIOR

  TO ATP, BUT IN THIS INCIDENT WENT UNDETECTED.  EXAMINATION OF THE

  CRACKS FOUND THEM TO BE BELOW THE POD FOR PENETRANT INSPECTION AND

  THEY WERE NOT DETECTABLE BY X-RAY.  AS THESE DEFECTS ARE INHERENT

  TO THIS PROCESS, BUT ARE DETECTABLE DURING ATP LEAK TEST, NO

  CONCERN EXISTS FOR PAST BUILDS.  AHP IS PERFORMING A LEAK TEST ON

  THE TWO DISCREPANT LINES AS AN ADDITIONAL NON-DESTRUCTIVE

  INSPECTION PRIOR TO REPEATING ATP, AND HAS COMMITTED TO PURSUE

  PROCESS ENHANCEMENTS THROUGH STUDY OF THIS WELD BY THEIR WELD PRT

  AN EXTENSION OF THE PRE-ATP LEAK TEST IS ALSO BEING NEGOTIATED BY

  AHP/LMMSS WITH THE UNDERSTANDING THAT THE TEST MAY BE ELIMINATED IF

  VIABLE PROCESS IMPROVEMENTS ARE IDENTIFIED BY THE PRT STUDY

THIS CAPS IS CLOSED.  NO FURTHER ACTION IS REQUIRED

	MSFC Response/Concurrence
7/5/95 - DEFERRAL CONCURRENCE

THIS REPORT HAS BEEN DEFERRED FOR THE NEXT SIX MONTHS PER NSTS 08126

REV. F 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)."

DESIGN         CHIEF ENG             S&MA

M. MOORE       M. PESSIN             M. SMILES

THE DEFERRAL STATUS HAS BEEN APPROVED BY THE EXTERNAL TANK PROJECT

MANAGER, MR. PARKER COUNTS

_________________CRAIG SUMNER (SIGNED 7/11/95)________________________
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