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-- 
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-- 
	KSC#
-- 

	Problem Title
HELIUM INJECT LINE JOINTS FAILED 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
LMMSS 
	FSCM#
-- 
	FCRIT
1R 

	HCRIT
-- 
	Sys_Lvl
-- 
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A B C D E F G H I J K L M N O 
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EIM 
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ET COMPLETE 
	PART#
80901010000-109 
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0000075 
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-- 
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-- 
	PART#
-- 
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-- 
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-- 
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	NOMENCLATURE
HE INJECT LINE 
	PART#
80923021037-019 
	SER/LOT#
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LOCKHEED MAR 
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	F / U
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	Fail Mode
MV - EXT LEAK 
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MPE - MFG-PRC-ENVR 

	System
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P - SEAL 
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W. MATTHEESS 
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10/31/1995 
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10/25/1995 
	FMEA Reference
2.4.2.1 & 2.4.7.1 
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-- 
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-- 
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MAF 
	Symptom
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	Time Cycle
-- 
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-- 
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-- 
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-- 
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-- 
	Vehicle 5
-- 
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-- 
	Mssn 4
-- 
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-- 
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12/15/1995 
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10/31/1995 
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	Assignee

	Design
M. MOORE 
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M. PESSIN 
	S & MA
M. SMILES 
	Project
-- 
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	Design
M. MOORE 
	Chief Engineer
M. PESSIN 
	S & MA
J. GREEN 
	Project
-- 
	Project MGR
J.E. SUMNER 
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J. NELSON 
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	Status
C - CLOSED 
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-- 

	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
	REVL
-- 
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-- 

	FUNC MOD
-- 
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-- -- -- -- -- 
	Software Fail CD
-- 
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-- 
	Software Closure CD
-- 
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-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
N010414 

	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
THIS PROBLEM OCCURRED DURING LEAK CHECK ON ET-82 IN BLDG. 420

DURING THE LEAK CHECK PROCEDURE (TP-8C101-AT).  TWO JOINTS

(16 AND 26) ON THE HELIUM INJECT LINE FAILED "BUBBLE" LEAK CHECK

THE TMO4K REQUIREMENT IS "NO DETECTABLE BUBBLES" WHEN THE SYSTEM IS

PRESSURIZED TO 750 +/- 50 PSIG, GHE AND LEAK DETECTION SOLUTION

IS APPLIED ON THE B-NUT JOINTS

1) 80923021037-019 (S/N: 00000156980) FAILED AT JOINT 16,

   LINE TO UNION (NCD ITEM 3, INTERTANK)

2) 80921011932-010 (S/N: 00000281952) FAILED AT JOINT 26,

   LINE TO UNION (NCD ITEM 6, CABLE TRAY)

CRITICALITY:  THE LINES ARE CRIT. 1R;

              FMEA CODES: 2.4.2.1 & 2.4.7.1;  "JOINT LEAKAGE"

*REV. B:  ADDS TASKS I.2 & 3, II.1 & 2 AND CLOSES ALL TASKS

	Contractor Investigation/Resolution
GENERAL:

THE HE INJECT LINES TRANSPORTS GROUND GHE TO SUPPLY A CONTROLLED

FLOW OF HELIUM INTO THE AFT ELBOW OF THE LO2 FEEDLINE WHICH

PROVIDES PROPELLANT CONDITIONING AND PREVENTS GEYSERING.  THE LINE

CONSISTS OF FLARED TUBES AND UNIONS JOINED WITH B-NUTS

THE FLARED TUBES ARE FABRICATED FROM 321 CRES, THE UNIONS

ARE 304 CRES.  THE JOINT IS ASSEMBLED WITH A COPPER CRUSH

WASHER PLACED OVER THE CONICAL END OF THE UNION WITH THE FLARED

TUBE END THEN CENTERED OVER THIS UNION/CRUSH WASHER COMBINATION

THIS ASSEMBLY IS SECURED WITH A B-NUT TORQUED TO 270-300 INCH POUNDS

BOTH LINES SHOWED LEAKAGE AT INITIAL TESTING.  AFTER REPLACEMENT OF

THE UNIONS, INSTALLATION/REPLACEMENT OF CRUSH WASHERS (JOINT 16 HAD

NO CRUSH WASHER AT INITIAL TESTING, JOINT 26 HAD A CRUSH WASHER

INSTALLED), AND TORQUEING TO THE MAXIMUM TORQUE ALLOWABLE, THE

JOINTS FAILED "BUBBLE" LEAK CHECK.  THE LINES, CRUSH WASHERS AND

UNIONS HAVE BEEN REMOVED FOR ANALYSIS

THESE TUBES WERE PURCHASED PER MIL SPEC MIL-T-8808B FROM STAINLESS

TUBULAR PRODUCTS, A DISTRIBUTOR OF STAINLESS STEEL TUBING.  THEY

PLACED AN ORDER WITH DAMASCUS TUBING, A MANUFACTURE/DRAW HOUSE,

WHO IS NO LONGER IN EXISTENCE.  THE ACCEPTABLE LIMITS FOR INTERNAL

DEFECTS ARE 0.0025" DEEP AS STATED IN THE MIL SPEC

TASK I. FAILURE INVESTIGATION

PERFORM INVESTIGATION TO DETERMINE CAUSE OF LEAKAGE.  THIS WILL

INVOLVE VISUAL EXAMINATION, DIMENSIONAL INSPECTION, AND

METALLURGICAL ANALYSIS

   RESPONSIBILITY: W. MATTHEESSEN/3741 - D. WESTPHAL/3740, OVERALL &

                                                           VISUAL

                   H. FACIANE/3726 - D. OWENS/3720, DIMENSIONAL

                   R. LEBOUF/4643 - E. HORAK/4600, METALLURGICAL

   ECD:  11/15/95

   ECD:  12/22/95

   COMPLETE:  12/18/95

* CLOSURE STATEMENT

    BOTH FLARED ENDS THAT DID NOT PASS LEAK CHECK SHOWED A FINE

    PATTERN OF CRACKS (0.003 TO 0.005" DEEP).  MICRO STRUCTURE

    EXAMINATION OF THE TUBES SHOWED INTERGRANULAR ATTACK ON THE ID

    OF THE TUBES IN SCATTERED LOCATIONS.  NO SENSITIZED STRUCTURE

    WAS NOTED.  ADDITIONAL TUBE DRAWING ABNOMALITIES

    (UP TO 0.010" DEEP) WERE NOTED AT OTHER LOCATIONS WITHIN THE

    TUBE ISL.  NO OTHER PROBLEMS WERE NOTED THAT COULD HAVE

    CONTRIBUTED TO THIS PROBLEM.  (REF.:  LAB JOB #95A283 & FA PLAN

    BY W. MATTHEESSEN)

*2. OBTAIN CAUSE AND CORRECTIVE ACTIONS FROM THE TUBE SUPPLIER AND

    TUBE MANUFACTURER

       RESPONSIBILITY:   M. GERKEN/3840

       ECD:  12/18/95

       COMPLETE:  12/15/95


   CLOSURE STATEMENT:

   STAINLESS TUBULAR PRODUCTS DID NOT MANUFACTURE OR HANDLE THE

   LOT OF TUBING IN QUESTION.  THE ENTIRE LOT WAS DROPPED SHIPPED

   DIRECTLY TO MAF FROM THE MANUFACTURER, DAMASCUS TUBING.  AS A

   DISTRIBUTOR, STAINLESS TUBULAR PRODUCTS WOULD NOT HAVE THE

   EXPERTISE OR DETAILED PROCESS KNOWLEDGE TO ESTABLISH CAUSE AND

   CORRECTIVE ACTION

   DAMASCUS TUBING IS NO LONGER IN EXISTENCE.  THE BUSINESS WAS

   CLOSED AND EVENTUALLY ACQUIRED BY BISHOP TUBE TO FORM THE NEW

   ENTITY DAMASCUS-BISHOP.  SOME EMPLOYEES AND SOME OF THE

   ORIGINAL EQUIPMENT WERE RETAINED TO FORM THE NEW ENTITY

   DAMASCUS-BISHOP

   AN INVESTIGATION OF THE PICKLING PROCESS BY DAMASCUS-BISHOP

   SHOWED THAT PROCESSING CONTROLS DURING THIS TIME FRAME WERE

   OPERATOR DEPENDENT.  THE ACID BATH WAS RECHARGED WHEN IMMERSION

   TIME EXCEEDED ONE (1) HOUR.  NO TESTING OF ACID STRENGTH OR

   BATH CONTAMINATION WAS PERFORMED TO DETERMINE WHEN THE BATH

   SHOULD BE RECHARGED

   DAMASCUS-BISHOP COULD NOT DETERMINE ANY CAUSE OF THE ADDITIONAL

   TUBING ABNOMALITIES.  (REF.: MEMO FROM M. GERKEN  MAT-MG-95-008)

*3. GENERATE BOTH A GIDEP AND LOCKHEED MARTIN ALERT

    RESPONSIBILITY: J. ADAMS/3741, B. CORNAY/3742 - D. WESTPHAL/3740

    ECD:  11/30/95

    COMPLETE:  11/27/95

   CLOSURE STATEMENT

   GIDEP ALERT COULD NOT BE RELEASED SINCE NONE OF THE MATERIAL

   WAS SOLD TO ANY OTHER MANUFACTURER BUT MAF.  LOCKHEED MARTIN

   ALERT (PAA-AL-95-06) HAS BEEN ISSUED

   TASK CLOSED

* CAUSE:

  TUBE DEFECTS (INTERGRANULAR ATTACK & FORMING ABNOMALITIES)

  ROOT CAUSE:

  INADEQUATE PROCESS CONTROLS DURING MANUFACTURING

TASK II. CORRECTIVE ACTION

*1. REVISE RAP TO INCLUDE MORE STRINGENT TESTING AT MAF

    RESPONSIBILITY:  W. MATTHEESSEN/3741, V. MORALES/3743 -

                     D. WESTPHAL/3740

    ECD:  11/30/95

    COMPLETE:  11/29/95

 CLOSURE STATEMENT

 THE RAP WAS REVISED TO INCREASE THE SAMPLE SIZE AND

 INCLUDE A MORE STRINGENT INTERNAL SURFACE CONDITION TEST

 THIS REVISION CONSISTS OF THE FOLLOWING:

   1. REMOVING A 3" SECTION FROM BOTH ENDS OF 10% OF THE LOT

      OF TUBE.  AN ADDITIONAL 1% OF THE TUBES WILL HAVE A

      3" SECTION REMOVED FROM THE CENTER.  THESE WILL BE INSPECTED

      FOR OBVIOUS DEFECTS.  THE SECTIONS WILL THEN BE SPLIT APART

      AND FURTHER EXAMINED WITH 10X MAGNIFICATION.  A MICRO WILL

      BE PERFORMED TO DETERMINE DEFECT DEPTH

   2. USING THE PREVIOUSLY PREPARED SECTION, A GRAIN SIZE

      INSPECTION WILL BE PERFORMED

   3. USING THE PREVIOUSLY PREPARED SECTION, A SENSITIZATION

      INSPECTION USING 10% OXALIC ACID ELECTROLYTIC ETCH WILL BE

      PERFORMED

*2. EVALUATE THE PROCUREMENT OF ALL FUTURE BUYS FROM LOCKHEED

    MARTIN APPROVED SOURCES

    RESPONSIBILITY:  M. GERKEN/3840

    ECD:  12/18/95

    COMPLETE:  12/15/95

 CLOSURE STATEMENT

 AN INVESTIGATION OF OTHER LOCKNEED MARTIN DIVISIONS SHOWED

 SIMILAR PRACTICES.  NO AVLS (APPROVED VENDORS LISTS) OR

 REQUIREMENTS TO PURCHASE ONLY FROM MANUFACTURERS WERE FOUND AT

 THE OTHER DIVISIONS.  (REF.: MEMO FROM M. GERKEN  MAT-MG-95-008)

 TASK CLOSED

* TASK III.  CLEARANCE OF EFFECTIVITIES

    ET-74:  ADDRESSED ON NCD N006849

    ET-75 THROUGH 88:  ADDRESSED ON NCD'S - N010735, N010736,

                       N010737, N010738, N010739, N010740, N011142

   ALL REMAINING TUBING AND ASSEMBLIES WERE PURGED AND SCRAPPED

   FACTOR OF SAFETY DEMONSTRATED BY PROOF TEST EXCEEDS ULTIMATE

   REQUIREMENTS

   ONE ON/OFF PRESSURE CYCLE DURING CRYO LOADING ACTIVITIES

   FRACTURE ANALYSIS HAS SHOWN 1000 LIFE CYCLE

   SYSTEMS EFFECTED ARE GROUND SUPPORT ONLY WITH SENSORS THAT

   WOULD DETECT AND ALLOW SAFE SHUTDOWN OF SYSTEMS

   NOTE:  THIS IS ALSO DEFERRAL RATIONALE

   TASK CLOSED

* TASK IV.  CAPS CLOSURE SUMMARY

  THIS PROBLEM OCCURRED DURING LEAK CHECK ON ET-82 IN BLDG. 420

  DURING THE LEAK CHECK PROCEDURE (TP-8C101-AT).  TWO JOINTS

  (16 AND 26) ON THE HELIUM INJECT LINE FAILED "BUBBLE" LEAK CHECK

  THE TMO4K REQUIREMENT IS "NO DETECTABLE BUBBLES" WHEN THE SYSTEM

  IS PRESSURIZED TO 750 +/- 50 PSIG, GHE AND LEAK DETECTION

  SOLUTION IS APPLIED ON THE B-NUT JOINTS

  THE INVESTIGATION SHOWED THAT BOTH FLARED ENDS THAT DID NOT

  PASS LEAK CHECK SHOWED A FINE PATTERN OF CRACKS (0.003 TO

  0.005" DEEP).  MICRO STRUCTURE EXAMINATION OF THE TUBES SHOWED

  INTERGRANULAR ATTACK ON THE ID OF THE TUBES IN SCATTERED

  LOCATIONS.  NO SENSITIZED STRUCTURE WAS NOTED.  ADDITIONAL TUBE

  DRAWING ABNOMALITIES (UP TO 0.010" DEEP) WERE NOTED DURING THE

  INVESTIGATION.  NO OTHER PROBLEMS WERE NOTED THAT COULD HAVE

  CONTRIBUTED TO THIS PROBLEM

  CAUSE WAS TUBE DEFECTS (INTERGRANULAR ATTACK AND FORMING

  ABNOMALITIES) INTRODUCED DURING THE TUBE MANUFACTURING PROCESS

  THE ROOT CAUSE WAS INADEQUATE PROCESS CONTROLS DURING

  MANUFACTURING

  THE ENTIRE LOT WAS DROPPED SHIPPED DIRECTLY TO MAF FROM THE

  MANUFACTURER, DAMASCUS TUBING.  DAMASCUS TUBING IS NO LONGER

  IN EXISTENCE.  THE BUSINESS WAS CLOSED AND EVENTUALLY ACQUIRED

  BY BISHOP TUBE TO FORM THE NEW ENTITY DAMASCUS-BISHOP

  SOME EMPLOYEES AND SOME OF THE ORIGINAL EQUIPMENT WERE RETAINED

  TO FORM THE NEW ENTITY DAMASCUS-BISHOP.  AN INVESTIGATION OF THE

  PICKLING PROCESS BY DAMASCUS-BISHOP SHOWED THAT PROCESSING

  CONTROLS DURING THIS TIME FRAME WERE OPERATOR DEPENDENT.  THE

  ACID BATH WAS RECHARGED WHEN IMMERSION TIME EXCEEDED ONE(1) HOUR

  NO TESTING OF ACID STRENGTH OR BATH CONTAMINATION WAS PERFORMED

  TO DETERMINE WHEN THE BATH SHOULD BE RECHARGED.  DAMASCUS-BISHOP

  COULD NOT DETERMINE ANY CAUSE OF THE ADDITIONAL TUBING

  ABNOMALITIES.  THUS NO PURSUIT OF CAUSE AND CORRECTIVE ACTION FROM

  THE SUPPLIER IS POSSIBLE

  CORRECTIVE ACTIONS WERE LIMITED TO RAP ENHANCEMENTS

  TASK CLOSED

	MSFC Response/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

DI CLEARLY SCREENED BY PREFLIGHT CHECKOUT OR SPECIAL TESTS (I.E.,

FAILURE MODE SHOULD NOT OCCUR FOLLWOING THE TEST)."

MICHAEL B. MOORE 11/8/95                M. PESSIN    11/9/95

-------------------------               ---------------------------
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