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	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
ITEM 1) A 74L4-1 LO2 LEVEL SENSOR (S/N 1701) FAILED THE SUPPLIER

   ACCEPTANCE TEST (ATP). THE SENSOR FAILED THE INSULATION RESISTANCE

   TEST FOLLOWING THE THERMAL SHOCK PORTION OF THE ATP

ITEMS 2, 3, AND 4) 74L4-2 LH2 LEVEL SENSORS, S/N 2332, 2335, AND

   2338 RESPECTIVELY, FAILED THE SUPPLIES ACCEPTANCE TEST (ATP)

   THE SENSOR FAILED THE INSULATION RESISTANCE TEST FOLLOWING THE

   THERMAL SHOCK PORTION OF THE ATP

CRITICALITY: THE 74L4-1 LOX LEVEL SENSOR IS CRIT. 3 IN ALL POSITIONS

ON THE ET FOR LOW INSULATION RESISTANCE.  HOWEVER, THE 74L4-1 SENSOR

IS VIRTUALLY IDENTICAL TO THE 74L4-2 LH2 LEVEL SENSOR.  THE 74L4-2

LEVEL SENSOR IS CRIT. 1R;  FMEA ITEM CODE 3.6.1.1;  "FAILS WITH FALSE

WET SIGNAL."

NOTE: THE SENSORS ARE LIMITED LIFE CONTROLLED

* REVISION "C" CLOSES ALL TASKS.  SEE ASTERISKS

	Contractor Investigation/Resolution
GENERAL:

1) THE 74L4-1 LOX LEVEL SENSOR WAS UNDERGOING THE ACCEPTANCE TEST AT

THE SUPPLIER, B. F. GOODRICH AEROSPACE, MILITARY FUEL AND INTEGRATED

SYSTEMS DIVISION, IN VERGENNES, VERMONT.  THE TESTING IS CONTROLLED

BY ACCEPTANCE TEST PLAN-946, REVISION S.  THE SENSOR FAILED PARAGRAPH

6.5.3 WHICH REQUIRED THE INSULATION RESISTANCE TO BE EQUAL TO OR

GREATER THAN 500 MEGOHMS WITH 500 VOLTS DC APPLIED.  THE ACTUAL

VALUE OF THE INSULATION RESISTANCE WAS AS LOW AS 150 MEGOHMS AND

VARIED WITH THE PASSAGE OF TIME.  THE FAILURE OCCURRED

SEPTEMBER 25, 1995, AND WAS DOCUMENTED ON NCD N-902

2,3,4)  THREE 74L4-2 LH2 LEVEL SENSORS WERE UNDERGOING THE

ACCEPTANCE TEST AT THE SUPPLIER, B.F. GOODRICH, MILITARY FUEL AND

INTEGRATED SYSTEMS DIVISION, IN VERGENNES, VERMONT.  THE TESTING IS

CONTROLLED BY ACCEPTANCE TEST PLAN-945, REVISION O.  THE SENSORS

FAILED PARAGRAPH 6.5.3 WHICH REQUIRES THE INSULATION RESISTANCE TO

BE EQUAL TO OR GREATER THAN 500 MEGOHMS WITH 500 VOLTS DC APPLIED

THE ACTUAL VALUES OF THE INSULATION RESISTANCE OF THE LH2 SENSORS

WERE: 85 MEGOHMS FOR S/N 2332;  9 MEGOHMS FOR S/N 2335; AND

3 MEGOHMS FOR S/N 2338.  THE FAILURES OCCURRED OCTOBER 23, 1995,

AND WERE DOCUMENTED ON NCD N-904

THE LEVEL SENSOR UTILIZES THE DECREASE IN THE ELECTRICAL RESISTANCE

OF A METAL WHEN COOLED TO DETECT THE PRESENCE OF A CRYOGENIC FLUID

THE SENSOR USES A GOLD FLASHED PLATINUM WIRE, .0005 INCH IN DIAMETER,

AS THE SENSING ELEMENT.  THE LEVEL SENSOR SIGNAL CONDITIONER, WHICH

IS MOUNTED IN THE ORBITER, PROVIDES A CONSTANT CURRENT TO THE

SENSING ELEMENT WHICH CAUSES IT TO RISE IN TEMPERATURE.  THE

TEMPERATURE AND RESISTANCE OF THE ELEMENT DECREASE RADICALLY WHEN

IMMERSED IN A CRYOGENIC LIQUID.  THE SIGNAL CONDITIONER DETECTS THE

DECEASE IN RESISTANCE AND CONVERTS IT TO A "WET" OUTPUT SIGNAL

THE SIGNAL CONDITIONER IS ALSO DESIGNED TO GIVE A "WET" SIGNAL IN

THE EVENT OF LOW INSULATION RESISTANCE IN THE LEVEL SENSOR

THE SENSOR HAS AN ALUMINUM CASE WHICH IS PRODUCED BY INVESTMENT

CASTING.  VERY FEW OF THE INTERNAL SURFACES, AND NONE OF THE EXTERNAL

SURFACES, ARE FINISH MACHINED FOR DIMENSIONAL CONTROL.  THE INTERNAL

SURFACES OF THE CASE AND THE COVER ARE PAINTED WITH A SPRAYED-ON,

BAKED, TEFLON PAINT.  THE PAINT PREVENTS WETTING OF THE CASE,

I.E., RETENTION OF CRYOGENIC FLUIDS, AND ALSO PROVIDES SOME

ELECTRICAL INSULATION BETWEEN THE CASE AND THE SENSOR ELEMENT

THE ELEMENT IS SUPPORTED BY A CERAMIC SUBSTRATE.  THE SUBSTRATE HAS

FIRED-ON GOLD CIRCUIT PATHS WHICH PROVIDE A MEANS TO TERMINATE THE

ELEMENT WIRE BY WELDING.  THE SENSOR OUTPUT WIRES ARE ATTACHED TO

THE SUBSTRATE BY STEEL TERMINALS HELD IN PLACE WITH RIVETS AND

SPRING WASHERS

TASK I. FAILURE INVESTIGATION

A. THE FAILED 74L4-1 SENSOR, S/N 1701, WAS DOCUMENTED ON NCD N-902

   THE NCD WILL BE DISPOSITIONED FOR FAILURE ANALYSIS TO BE

   PERFORMED AT THE SUPPLIER

                 RESPONSIBILITY:  R. RAMSEY/3830 - M. COMBS/3830

                                  J. ADAMS/3741  - D. WESTPHAL/3740

                 COMPLETE: DECEMBER 19, 1995

*  CLOSURE STATEMENT

   FAILURE ANALYSIS WAS IN PROGRESS ON THE SENSOR WHEN THE FAILURES

   LISTED BELOW IN I.B. OCCURRED.  THE SUPPLIER PERSONNEL THEN

   VOLUNTEERED THE INFORMATION THAT THIS FAILURE HAD ALSO OCCURRED

   WHEN THE SENSOR WAS WET.  FAILURE ANALYSIS HAD DETECTED NO

   ANOMALOUS CONDITIONS.  THE SENSOR WAS REASSEMBLED TO THE DRAWING

   REQUIREMENTS AND IT PASSED THE ATP WHEN RETESTED.  THIS RESULT

   CONFIRMED MOISTURE AS THE MOST LIKELY CAUSE OF THE FAILURE

B. THE FAILED 74L4-2 SENSORS, S/N'S 2332, 2335, AND 2338 WERE

   DOCUMENTED ON NCD-904. THE NCD WILL BE DISPOSITIONED FOR

   FAILURE ANALYSIS TO BE PERFORMED AT THE SUPPLIER

                 RESPONSIBILITY:  R. RAMSEY/3830 - M. COMBS/3830

                                  J. ADAMS/3741  - D. WESTPHAL/3740

                 COMPLETED: NOVEMBER 3, 1995

 CLOSURE STATEMENT

 IMMEDIATELY FOLLOWING THE INSULATION RESISTANCE (IR) TEST FAILURES,

 THE SUPPLIER PERSONNEL OBSERVED THAT THE SENSORS WERE WET

 INVESTIGATION FOUND THAT THE METHODS FOR DRYING THE SENSORS

 FOLLOWING THE CRYOGENIC IMMERSION TESTS PRIOR TO IR TESTING WERE

 INEFFECTIVE.  ALL THREE SENSORS PASSED THE IR TESTING AFTER DRYING

 THIS TYPE OF FAILURE HAD NOT OCCURRED BEFORE BECAUSE THE TEST

 PERSONNEL HAD ALWAYS CHOSEN TO STOP TESTING FOR THE DAY FOLLOWING

 THE CRYOGENIC TESTS.  THE SENSORS WERE LEFT IN THE OPEN AIR ON THE

 WORK BENCH OVERNIGHT.  THIS RESULTED IN THE SENSORS BEING

 COMPLETELY DRY WHEN THE IR TEST STARTED.  A REVISION TO THE ATP

 IS BEING DEVELOPED, SEE I.C. BELOW

 C. THE SUPPLIER IS REVISING THE ATPS FOR BOTH THE 74L4-1 AND THE

    74L4-2 SENSORS TO PROPERLY CONTROL THE DRYING PRIOR TO

    PERFORMING THE IR TEST.  THE CHANGES WILL REQUIRE DOCUMENTATION

    ACCOUNTABILITY SHEET (DAS) APPROVAL

                RESPONSIBILITY: R. RAMSEY/3830 - M. COMBS/3830

                                L. COLON/4120  - Z. KIRKLAND/4100

                COMPLETE: DECEMBER 5, 1995

* CLOSURE STATEMENT

  THE ATPS WERE REVISED.  SEE TASK II

CAUSE

* 1) THE PROBABLE CAUSE OF THE FAILURE OF THE 74L4-1 SENSOR WAS

     INCORRECT WORK INSTRUCTIONS IN THE ATP.  THE TEST INSTRUCTIONS

     LEFT THE SENSOR WET WITH WATER WHEN THE INSULATION RESISTANCE

     TEST WAS PERFORMED

  2,3,4) THE ROOT CAUSE OF THE FAILURE OF THE 74L4-2 SENSORS WAS

  INCORRECT WORK INSTRUCTIONS IN THE ATP.  THE TEST INSTRUCTIONS

  LEFT THE SENSORS WET WITH WATER WHEN THE INSULATION RESISTANCE

  TEST WAS PERFORMED

TASK II. CORRECTIVE ACTION

* THE SUPPLIER ACCEPTANCE TEST PLANS FOR BOTH THE 74L4-1 AND 74L4-2

  SENSORS WERE REVISED TO REQUIRE DRYING THE SENSORS IN OPEN AIR

  OVERNIGHT PRIOR TO BEGINNING THE INSULATION RESISTANCE TESTS

  REFERENCE:  1) FOR THE 74L4-1, DOCUMENTATION ACCOUNTABILITY SHEET

  (DAS) AYE-188, ATP-946 REVISION T; AND 2) FOR THE 74L4-2,

  DAS AYP-186, ATP-945 REVISION R

  TASK CLOSED

TASK III. CLEARANCE OF EFFECTIVITIES

*THIS IS AN EXPLAINED CLOSURE OF THE CAPS

ALL ETS CLEARED.  THE SENSORS FAILED DURING VENDOR ACCEPTANCE TESTING

AND ALL INSTALLED SENSORS HAVE PASSED THE VENDOR TESTS.  THERE ARE

TESTS OF SENSOR INSULATION RESISTANCE AFTER INSTALLATION ON THE ET

NOTE:  THIS IS ALSO THE DEFERRAL RATIONALE

TASK IV. CAPS CLOSURE SUMMARY

* THE SUPPLIER ATP FAILURES OF THE INSULATION RESISTANCE

  CHARACTERISTIC WERE THE RESULT OF INADEQUATE WORK INSTRUCTIONS

  FOR SENSOR DRYING FOLLOWING A CRYOGENIC TEST SEGMENT.  THE ATPS

  FOR BOTH SENSOR TYPES WERE REVISED TO PREVENT A RECURRENCE

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 IS

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

MODE SHOULD NOT OCCUR FOLLOWING THE TEST)."

JEFFERY L. RATLEY 9/26/95            M. PESSIN   9/26/95

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

DESIGN             DATE               DESIGN        DATE

J. RATLEY                             M. PESSIN

ALEX ADAMS        9/27/95             P. COUNTS   9/26/95

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

S&MA               DATE                PROJECT MGR      DATE

M. SMILES                              P. COUNTS
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