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-- 
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-- 
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	Program Name
-- 
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-- 
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	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
PROBLEM

A LH2 PRESSURE TRANSDUCER FAILED CALIBRATION CHECK DURING

TESTING OF TP-7C105-AT.  THE TRANSDUCER DID NOT MEET THE

REQUIREMENT OF MMC-ET-TM04K-B, PARAGRAPH 2.2.8.1.3, OF 3.700

TO 3.926 VDC AT 42.5 PSIA.  THE READING WAS 3.661 VDC

CRITICALITY: THE TRANSDUCER IS LISTED AS CRIT. 1R: FMEA ITEM

CODE 3.4.1.2; "FAILS WITH LOW READING."

  NOTE: THE TRANSDUCER IS LIMITED LIFE CONTROLLED

* REVISION "A" DATED 4/13/99- CLOSES ALL TASKS

  (SEE ASTERISKS)

	Contractor Investigation/Resolution
GENERAL

FOUR LH2 ULLAGE PRESSURE TRANSDUCERS WERE BEING CALIBRATION

TESTED IN BUILDING 420.  THE #4 PRESSURE TRANSDUCER (303A05)

FAILED TP-7C105-AT, PARAGRAPH 12.33.  THIS IS AN ATP

REQUIREMENT OF MMC-ET-TM04K-B, PARAGRAPH 2.2.8.1.3.  AT AN

APPLIED PRESSURE OF 42.5 PSIA THE OUTPUT VOLTAGE WAS 3.661

VDC; THE MINIMUM ACCEPTABLE VOLTAGE IS 3.700 VDC

THE TRANSDUCER IS USED TO MEASURE THE ULLAGE PRESSURE IN THE

LH2 TANK DURING BOTH GROUND PROPELLANT LOADING AND IN FLIGHT

THE LH2 TRANSDUCER IS A POTENTIOMETER TYPE UNIT WHICH

OPERATES AS AN ABSOLUTE SENSOR IN THE RANGE OF 12 TO 52 PSIA

THIS UNIT IS ENCLOSED IN A STAINLESS STEEL CASE AND ALL SEAMS

ARE TIG (TUNGSTEN INERT GAS) WELDED.  THE UNIT IS DESIGNED

AND FABRICATED TO WITHSTAND ALL TEST CONDITIONS, CHECKOUT

INSTALLATION, PRE-LAUNCH AND LAUNCH WITHOUT MECHANICAL OR

ELECTRICAL FAILURE.  THE ORBITER PROVIDES 5 VDC TO THE

TRANSDUCER AND RECEIVES A VOLTAGE FROM THE TRANSDUCER

PROPORTIONAL TO THE ULLAGE PRESSURE.  THE PRESSURE

MEASUREMENT IS USED TO CONTROL THE SPACE SHUTTLE MAIN ENGINE

(SSME) GASEOUS HYDROGEN FLOW CONTROL VALVE

* TASK I.  FAILURE INVESTIGATION

  THE TRANSDUCER FAILURE WAS DOCUMENTED ON NCD N043105.  THE

  NCD WILL BE DISPOSITIONED FOR FAILURE ANALYSIS TO BE

  PERFORMED AT GULTON-STATHAM TRANSDUCERS, INC

  RESPONSIBILITY: J. VARRIELLO / 3741 -- D. WESTPHAL / 3740

   L. COLON / 4120    -- W. SIGUR / 4110

   ECD:  04/13/1999

  COMPLETED: 04/12/1999

   REALISTICALLY, THERE ARE ONLY TWO CONDITIONS THAT WOULD

   RESULT IN THIS FAILURE MODE WHICH WOULD CAUSE A SHIFT IN

   CALIBRATION: LOSS OF INTERNAL VACUUM OR A LATENT

   MECHANICAL ANOMALY, PRIMARILY PHYSICAL SHOCK.  BASED ON

   THE ANALYSIS AND TESTS, THERE WAS NO LEAK IN THE EVACUATED

   AREA OF THE CASE OR CAPSULE AND NO DAMAGE TO THE INTERNAL

   MECHANISMS; THEREFORE, THE PROBABLE CAUSE OF THE FAILURE

   WAS AN INADVERTENT MECHANICAL SHOCK TO THE TRANSDUCER

   MECHANICAL SHOCK, SUCH AS MISHANDLING OF THE TRANSDUCER,

   IS KNOWN TO BE ABLE TO PRODUCE THE SHIFTS IN OUTPUT

   ACCURACY SUCH AS FOUND IN THIS FAILURE.  SINCE THE CAUSE

   OF THE DAMAGE COULD NOT BE NARROWED TO A SPECIFIC AREA OR

   OPERATION, NO EFFECTIVE CORRECTIVE ACTION WAS POSSIBLE

   SEE FAR N043105 FOR MORE DETAILS

TASK CLOSED

CAUSE

* NO ROOT CAUSE COULD BE DETERMINED.  PROBABLE CAUSE IS

  MECHANICAL SHOCK, SUCH AS MISHANDLING OF THE TRANSDUCER,

  WHICH IS KNOWN TO BE ABLE TO PRODUCE THE SHIFTS IN OUTPUT

  ACCURACY SUCH AS FOUND IN THIS FAILURE

* TASK II.  CORRECTIVE ACTION

  NO CORRECTIVE ACTION WAS POSSIBLE FOR THIS FAILURE.  THE

  ROOT CAUSE OF THE FAILURE COULD NOT BE IDENTIFIED.  REVIEW

  OF THE WORK PROCESSES ASSOCIATED WITH THESE TRANSDUCERS DID

  NOT FIND AREAS OF CONCERN FOR FUTURE PRODUCTION. SUFFICIENT

  TESTS ARE IN THE PRODUCTION CYCLE TO PREVENT THE ACCEPTANCE

  OF A PRESSURE TRANSDUCER WITH A LOW VOLTAGE READING

 TASK CLOSED

*  TASK III.  CLEARANCE OF EFFECTIVITIES

THIS IS AN EXPLAINED CLOSURE OF THE CAPS

ALL ETS CLEARED.  THIS TRANSDUCER FAILURE OCCURRED DURING AN

IN-PROCESS TEST OF AN ET AT MAF.  IN ADDITION TO THE SUPPLIER

ATP, THE TRANSDUCERS ARE TESTED FOR ACCURACY AFTER

INSTALLATION ON AN ET BY TESTS CONDUCTED IN MAF BLDG. 420

FINAL ACCEPTANCE.  ADDITIONAL TESTS OF ACCURACY OCCUR AT KSC

AS PART OF FILE IV TESTING

TASK CLOSED

*  TASK IV.  CAPS CLOSURE SUMMARY

THIS IS AN EXPLAINED CLOSURE OF THE CAPS

THE ROOT CAUSE OF THE TRANSDUCER FAILURE COULD NOT BE

IDENTIFIED.  NO CORRECTIVE ACTION WAS POSSIBLE FOR THIS

REASON.  THE EXISTING TESTS OF THESE TRANSDUCERS AT THE

SUPPLIER, MAF, AND KSC ARE ADEQUATE TO DETECT SUCH FAILURES

TASK CLOSED

THIS IS AN EXPLAINED CLOSURE

THIS CAPS IS CLOSED.  NO FURHTER ACTION IS REQUIRED

	MSFC Response/Concurrence
04/07/99 - MSFC APPROVES CLOSED WITH ACTION STATUS.  THIS STATUS IS

EFFECTIVE THROUGH 07/07/99

05/04/99 - MSFC APPROVES CLOSURE STATUS
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