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	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
TEFLON COATED NAFLEX TYPE SEALS HAVE BEEN FOUND WITH OBSTRUCTED

LEAK PATH HOLES

CRITICALITY:  THE SEAL ON THE LOX TANK FORWARD OGIVE COVER IS

              CRITICALITY 3:  FMEA ITEM CODE 2.9.1.1; "LEAKAGE"

              HOWEVER, THE SEAL IS IDENTICAL IN TEFLON COATING

              APPLICATION TO SEALS USED ON THE LOX TANK AFT

              MANHOLE COVER WHICH IS CRITICALITY 1:  FMEA ITEM

              CODE 2.9.2.1; "LEAKAGE".  OTHER LOCATIONS ON THE ET

              ALSO USE THE SEAL TYPE IN CRITICALITY 1 APPLICATIONS

* REV. "B" REVISES TASKS I.F, II AND IV AND CLOSES CAPS

	Contractor Investigation/Resolution
GENERAL:

- THERE ARE TWO LEAK PATH HOLES LOCATED 180 DEGREES APART ON THE

  NAFLEX SEAL, THEIR FUNCTION BEING TO ALLOW THE TRANSFER OF

  GAS/LIQUID FROM ONE SIDE OF THE SEAL TO THE OTHER.  DURING THE

  TESTING OF FLANGE JOINTS PER MMC-ET-TMO4K-B, THE DUAL SEAL

  CAVITY BETWEEN THE PRIMARY AND SECONDARY SEALING SURFACES ARE

  PRESSURIZED TO 6.0 +/- 0.5 PSI GHE AND THE JOINT VERIFIED TO

  MEET A MAXIMUM LEAK RATE FOR ACCEPTANCE

- NAFLEX SEAL USAGE (TEFLON COATED):

    - 55L11-7T   FIVE SEALS ARE USED PER ET.  LH2 NON-SIPHON

                 MANHOLE, LH2 SIPHON MANHOLE, LH2 FWD MANHOLE,

                 LO2 MANHOLE AND LO2 FWD OGIVE

    - 55L11-5T   NINE SEALS ARE USED PER ET.  EIGHT ON GH2 PRESSLINE

                 JOINTS AND ONE AT THE GO2 PRESSLINE/DIFFUSER

    - ME261-0045-XXXX (GFP)

                 FIVE SEALS ARE USED PER ET, ALL AT INTERFACES TO

                 THE LO2 AND LH2 UMBILICALS.  ONE EACH FOR THE

                 LO2 AND LH2 FEEDLINES, THE LH2 RECIRCULATION LINE,

                 GH2 PRESSLINE AND GO2 PRESSLINE

- TWO PRIOR OCCURRENCES OF BLOCKED LEAK PATH HOLES ARE ON RECORD

  AS HAVING BEEN DETECTED DURING THE PRE-INSTALLATION INSPECTION OF

  THE SEAL FOR TEFLON DAMAGE.  IN BOTH CASES TEFLON WAS COVERING

  THE HOLE(S).  DUE TO THE OBVIOUS DEFECT AND NO PRIOR INCIDENTS,

  THE ANOMALY WAS CONSIDERED ISOLATED AND SELF SCREENING.  THE

  SECOND INCIDENT PROMPTED AN ACTION TO PERFORM A STOCK CHECK AND

  RECEIVING ACCEPTANCE PLAN (RAP) REVISION TO ADD A DISCRETE HOLE

  VERIFICATION.  THE RESULTS OF THIS STOCK CHECK RESULTED IN THE

  ISSUANCE OF THIS CAPS.  REFERENCE NCDS N018073 AND N010837

TASK I.  FAILURE INVESTIGATION

A.  REVIEW THE NAFLEX SEAL SUPPLIER'S MANUFACTURING PLANNING

    AND MAF'S SEAL RECEIVING AND INSTALLATION PLANNING TO

    DETERMINE IF AN INSPECTION IS PERFORMED THAT WOULD DETECT

    BLOCKED HOLES

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

                     A. AMMAN/3977  -  S. PARIKH/3760

    COMPLETE: 9/19/96

CLOSURE STATEMENT:

A REVIEW OF LANGLEY'S MANUFACTURING PLANNING (TRAVELERS) FOUND NO

DISCRETE INSPECTION POINTS TO ASSURE THAT THE LEAK TEST PASSAGES

ARE OPEN IN THE COMPLETED SEAL.  A CHECK SHEET USED AT FINAL

INSPECTION DOES CONTAIN A NOTE TO VERIFY OPEN HOLES.  RELATIVE TO

MAF DOCUMENTS, NO INSPECTIONS ARE REQUIRED

REFERENCE IOM 3977-MAG-96-12A

B. INSPECT SEALS IN STOCK AT MAF WHICH ARE OF A SIMILAR

   CONFIGURATION

   RESPONSIBILITY:  D. O'NEAL/3741  -  D. WESTPHAL/37401

   COMPLETE:  10/1/96

 CLOSURE STATEMENT:

    55L11-7T    A TOTAL OF 105 SEALS HAVE BEEN INSPECTED, 103

                DURING A STOCK INSPECTION AND TWO CONFIRMED PRIOR

                TO INSTALLATION.  THREE SEALS HAD BOTH HOLES VISUALLY

                BLOCKED, ONE HOLE AT 80%, THE OTHERS AT 100%.  EIGHT

                OF THE SEALS HAD ONE HOLE VISUALLY BLOCKED

                REFERENCE NCDS N018073, N010837 AND N016811

    55L11-5T    A TOTAL OF 134 SEALS HAVE BEEN INSPECTED.  ONE

                SEAL HAD ONE HOLE VISUALLY BLOCKED

                REFERENCE NCD  N016812

    ME261-4500-0006/0009/0017/0019/0023(GFP SEALS)

                A TOTAL OR 52 SEALS WERE INSPECTED WITH NO DEFECTS

                FOUND.  THESE SEALS WERE A MIXTURE OF BOTH LANGLEY

                AND HYDRODYNE MANUFACTURE.  REFERENCE NCD N010650

 C. INITIATE AN ACTION REQUEST TO KSC TO IDENTIFY AND INSPECT ALL

    55L11-7T, 55L11-5T, AND ME261-0045-XXXX (GFP) SEALS IN KSC

    INVENTORY STORES.  REPORT RESULTS

    RESPONSIBILITY:  M. BANKESTER/3741 -- D. WESTPHAL/3740

    COMPLETE:  10/14/96

CLOSURE STATEMENT:

AR M0632 WAS INITIATED TO REQUEST A KSC STOCK INSPECTION

KSC REPORTED THAT ALL ME261-0045 STOCK WAS INSPECTED WITH NO

DISCREPANCIES FOUND.  REFERENCE AR M6032 RESPONSE

THE 55L11 SEALS WERE RETURNED TO MAF FOR INSPECTION, TWO -5TS AND

FIVE -7TS.  ALL OF THE SEALS WERE ACCEPTABLE - NO OBSTRUCTED LEAK

PATH HOLES.  REFERENCE QUALITY CONTROL WORK SHEETS #QC 20941 AND

#QC 20942 INCLUDED IN THE CAPS DATA PACKAGE

D.  IDENTIFY THE CONTAMINATION FOUND IN THE LEAK PATH HOLES

    RESPONSIBILITY: R. LEBOEUF/4643  -  E. HORAK/4600

    COMPLETE: 9/18/96

CLOSURE STATEMENT

THREE SEALS WERE SUBMITTED TO THE LAB FOR ANALYSIS.  EACH BLOCKED

HOLE WAS FIRST EXAMINED USING OPTICAL MICROSCOPY.  PRELIMINARY

EXAMINATION REVEALED THAT THE LEAK PATHS WERE BLOCKED BY A PLUG OF

DISCRETE SMALL PARTICLES THAT WERE LATER SPRAY COATED WITH TEFLON

THE EXAMINATION FOUND THAT MATERIAL THAT WAS LEVEL WITH THE HOLE

OPENING WAS HEAVILY AND SMOOTHLY COATED, MATERIAL THAT WAS RECESSED

FROM THE OPENING RECEIVED A LIGHTER COATING AND MATERIAL THAT WAS

STILL FURTHER RECESSED RECEIVED ALMOST NO TEFLON COATING.  THE

PREDOMINATE MATERIAL WAS IDENTIFIED AS SIMILAR TO CORUNDUM

(ALUMINUM OXIDE), WITH METAL CHIPS/TURNINGS, TEFLON OVERSPRAY

PARTICLES AND A SMALL NUMBER OF IRON OXIDE PARTICLES ALSO PRESENT

REFERENCE LMMSS LAB REPORT NO. 96A216

NOTE:

A COMPARISON OF THE OBSTRUCTION MATERIAL, AND EMERY CLOTH AND

SANDBLASTING MATERIAL SUPPLIED BY LANGLEY, FOUND BOTH OF THE

LANGLEY PRODUCTS CONTAINED CORUNDUM AS WAS FOUND IN THE LEAK PATH

HOLES, WITH A CLOSER RELATIONSHIP TO THE BLASTING MATERIAL THAN

THE CLOTH ABRASIVE.  REFERENCE  LMMSS LAB TEST NO. 96A216 RT01

E. REVIEW THE SUPPLIER'S BUILD HISTORY FOR CHANGES IN PROCESSING,

   PERSONNEL, ETC

   RESPONSIBILITY:  L. MORRIS/3761  -  S. PARIKH/3760

                     C. PEMBO/3761  -  S. PARIKH/3760

   ECD:  10/21/96

CLOSURE STATEMENT:

A REVIEW OF LANGLEY'S BUILD RECORDS FAILED TO IDENTIFY ANY CHANGES

TO THE MANUFACTURING OR INSPECTION PROCESSES WHICH WOULD HAVE

ATTRIBUTED TO THE BLOCKED LEAK PATH HOLES.  PERSONNEL CHANGES WERE

MADE IN DECEMBER 1993 DUE TO A REDUCTION IN FORCE, HOWEVER, THE

PERSONNEL PERFORMING  THE OPERATIONS SUBSEQUENT TO THE REDUCTION

HAD PREVIOUS EXPERIENCE WORKING ON LMMSS HARDWARE.  LANGLEY

ATTRIBUTES THEIR NOT DETECTING THE OBSTRUCTED HOLES AS BEING THEIR

FOCUSING MORE ON THE TEFLON COATED SEALING SURFACES DUE TO PROBLEMS

THEY WERE HAVING WITH THE TEFLON BEING DAMAGED DURING PRECISION

CLEANING.  REFERENCE CCMAIL FROM PROCUREMENT QUALITY, C. PEMBO,

DATED 10/16/96 AND LANGLEY MEMO TO MATERIEL OPERATIONS, ATTN

J. GARCIA, DATED 10/16/96

NOTE THAT THE REVIEW ALSO IDENTIFIED AN EXISTING INSPECTION NOTE

ON AN INSPECTION CHECK SHEET USED BY LANGLEY THAT DIRECTED A CHECK

OF THE LEAK PATH HOLES.  THIS INSPECTION CHECK SHEET WAS USED FOR

BOTH TEFLON COATED AND SILVER COATED SEALS AND THE NOTE WAS ADDED AS

A RESULT OF BLOCKED HOLES OCCURRING ON THE SILVER SEALS DURING THE

1984/85 TIME PERIOD.  AT THAT TIME A DISCRETE INSPECTION POINT WAS

ALSO ADDED TO THE MANUFACTURING TRAVELER FOR THE SILVER COATED SEALS

- BUT NOT THE TEFLON COATED SEALS.  DUE TO THE EFFORT MADE TO

CONTROL THE SILVER SEAL PROBLEM AND LANGLEY'S SENSITIVITY TO THE

PROBLEM AFFECTING THIS TYPE SEAL, NO CONCERN EXISTS WITH THE

SILVER SEALS.  REFERENCE IOM 3977-MGA-96-12A

*F. ADD DISCREET INSPECTION REQUIREMENTS TO SUPPLIER AND MAF

    PLANNING TO VERIFY THE SEAL LEAK PATH HOLES ARE CLEAR OF

    OBSTRUCTIONS.  REVISE STP 2012 (TUBE FABRICATION AND INSTALLATION)

    TO INSPECT SEALS PRIOR TO INSTALLATION TO VERIFY HOLES ARE NOT

    BLOCKED

    RESPONSIBILITY:  L. MORRIS/3761  -  S. PARIKH/3760

                     F. GUTIERREZ/3743  -  D. WESTPHAL/3740

                     V. MORALES/3743  -  D. WESTPHAL/3740

                     J. HART/4610  -  E. HORAK/4600

    COMPLETE: 11/11/96

    CLOSURE STATEMENT

    SUPPLIER - IN PROCESS INSPECTIONS HAVE BEEN ADDED TO VERIFY

               UNOBSTRUCTED LEAK PATH HOLES PRIOR TO APPLYING THE

               TEFLON COATING, DURING THE INSPECTION OF THE TEFLON

               COATING AFTER APPLICATION, DURING THE PRECISION

               CLEANING OF THE SEALS AND UPON RECEIPT OF THE SEALS

               FROM THE PRECISION CLEANING OPERATION.  REFERENCE

               SCAR-96-052 AND LANGLEY'S MEMO TO MATERIEL OPERATIONS,

               ATTENTION J. GARCIA, DATED 10/16/96

    MAF      - INSPECTION POINTS HAVE BEEN ADDED TO THE APPLICABLE

               RAPS AND INSTALLATION PLANNING FOR ALL NAFLEX SEALS

               REFERENCE CCMAIL FROM QUALITY ENGINEERING,

               F. GUTIERREZ, DATED 9/25/96 AND R. SIZEMORE, DATED

               10/9/96

               STP 2012 HAS BEEN REVISED TO ADD A DISCRETE

               REQUIREMENT TO VERIFY THE LEAK PATH HOLES ARE CLEAR

               PRIOR TO INSTALLATION OF THE SEAL.  REFERENCE

               STP 2012, REV J

G. WRITE A GIDEP ALERT

   RESPONSIBILITY:  B. CORNAY/3741  -  D. WESTPHAL/3741

   COMPLETE: 10/17/96

 CLOSURE STATEMENT

 GIDEP ALERT INITIATED AND RELEASED.  REFERENCE ALERT NO. 9Q-A-97-01

H.  TEST DEFECTIVE SEALS TO DETERMINE THE EFFECTS OF THE HOLE

    BLOCKAGE ON FLOW RATE UNDER THE LEAK TEST CONDITIONS

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

    COMPLETE: 9/23/96

CLOSURE STATEMENT

IN ORDER TO DETERMINE IF THE GHE USED IN TESTING FLIGHT FLANGES

WOULD PERMEATE THE OBSTRUCTIONS PRESENT IN THE LEAK PATH HOLES, A

SPECIAL TEST FIXTURE WAS DEVELOPED (T90Z0134) TO ISOLATE THE

INDIVIDUAL HOLE AND PRESSURIZE THE DUAL SEAL CAVITY AT UP TO THE

REQUIRED TEST PRESSURE OF 6.0 +/- 0.5 PSI GHE.  EIGHT SEALS, WITH

NINE OBSTRUCTED HOLES, WERE TESTED.  THE OBSTRUCTIONS WERE FOUND

TO BE HIGHLY PERMEABLE TO GHE.  THE FLOW RATE THROUGH THE

OBSTRUCTIONS RANGED FROM A LOW OF APPROXIMATELY 5 TIMES THE

ALLOWABLE LEAK RATE TO 2000+ SCCMS.  THE JOINTS USING THE 55L11-7T

SEALS ALLOW A MAXIMUM OF 20 SCCM LEAK RATE; THE JOINTS USING

55L11-5T SEALS ALLOW A MAXIMUM OF 10 SCCM LEAK RATE

REFERENCE NCD  N019284

CAUSE:

SUPPLIER ERROR  -  THE LEAK TEST PATHS WERE NOT VERIFIED FREE

FROM OBSTRUCTIONS DURING MANUFACTURE

* TASK II.  CORRECTIVE ACTION

  - DISCRETE INSPECTIONS HAVE BEEN ADDED TO THE SUPPLIER'S PLANNING

    TO VERIFY THE LEAK PATH HOLES ARE NOT OBSTRUCTED

  - DISCRETE INSPECTIONS HAVE BEEN ADDED TO MAF'S RAP AND

    INSTALLATION PLANNING FOR ALL NAFLEX TYPE SEALS

  - STP 2012 (TUBE FABRICATION AND INSTALLATION) HAS BEEN REVISED TO

    REQUIRE A VERIFICATION OF CLEAR LEAK PATH HOLES PRIOR TO

    INSTALLATION

  TASK III. CLEARANCE OF EFFECTIVITIES

  ETS 80, 81, 83-88   MULTI-EFFECTIVITY NCD  N019284 DISPOSITIONED

  UAI BASED ON ACCEPTABLE GAS FLOW THROUGH VISUALLY OBSTRUCTED HOLES

  NOTE:  THIS IS ALSO DEFERRAL RATIONAL

* TASK IV.  CAPS CLOSURE SUMMARY

  DURING AN INSPECTION OF NAFLEX SEALS PRIOR TO INSTALLATION AND

  SUBSEQUENTLY DURING A STOCK INSPECTION, THE LEAK PATH HOLE(S) IN

  SEVERAL SEALS WERE FOUND OBSTRUCTED.  LAB ANALYSIS DETERMINED THE

  OBSTRUCTING MATERIAL WAS MANUFACTURING DEBRIS (I.E., DISCRETE

  SMALL PARTICLES OF CORUNDUM) ORIGINATING FROM EMERY CLOTH AND/OR

  SANDBLASTING MATERIAL USED BY THE SUPPLIER, WITH TEFLON OVERSPRAY

  PRESENT IN SOME CASES.  THE CAUSE FOR THE OBSTRUCTIONS WAS

  ATTRIBUTED TO THE SUPPLIER NOT ENSURING THE LEAK PATH HOLES WERE

  CLEAR DURING SEAL MANUFACTURE DUE TO THEIR FOCUSING ON OTHER

  PROBLEMS THEY WERE HAVING WITH TEFLON DISCREPANCIES AT THE TIME

  OF MANUFACTURE.  TESTS CONDUCTED ON THE OBSTRUCTED HOLES,

  SIMULATING THE DUAL SEAL LEAK TEST PERFORMED ON FLIGHT FLANGES

  AFTER SEAL INSTALLATION, SHOWED THE OBSTRUCTING MATERIAL TO BE

  HIGHLY PERMEABLE GHE, THE TEST MEDIUM USED DURING THE ACTUAL TEST

  NO CONCERN FOR PRIOR BUILDS WAS FOUND.  ALL STOCK AT MAF AND KSC

  WAS INSPECTED AND CLEARED OF DISCREPANT SEALS.  CORRECTIVE ACTIONS

  CONSISTED OF REVISING MANUFACTURING PLANNING AT BOTH THE SUPPLIER

  AND MAF TO ADD DISCRETE INSPECTIONS TO VERIFY CLEAR LEAK PATH

  HOLES

THIS CAPS IS CLOSED.  NO FURTHER ACTION REQUIRED

	MSFC Response/Concurrence
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