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	In-Flight Anomaly Number
-- 
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-- 
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-- 
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TRANSDUCER FAILURE DURING SUPER LIGHTWEIGHT QUAL TEST AT MSFC 
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	Project
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11/22/1995 
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	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
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-- 
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-- 
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-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
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-- 
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-- 
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	Related Document Type
-- 
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	Related Document Type
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	Related Document ID
-- 
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	Related Document Type
-- 
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-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
A TRANSDUCER FAILED A TEST OF APPLIED PRESSURE VERSUS OUTPUT VOLTAGE

ACCURACY DURING A SUPER LIGHTWEIGHT QUALIFICATION TEST AT MSFC

THE TRANSDUCER INDICATED A LOWER VOLTAGE THAN THAT REQUIRED WITH AN

INPUT PRESSURE OF BETWEEN 32 TO 34 PSIA

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" CLOSES ALL TASKS.  SEE ASTERISKS

	Contractor Investigation/Resolution
* GENERAL:

A QUALIFICATION TEST WAS BEING PERFORMED ON THE GULTON LH2 ULLAGE

PRESSURE MEASUREMENT INSTALLATION TO CERTIFY IT FOR USE ON THE

SUPER LIGHTWEIGHT EXTERNAL TANK (SLWT).  THE INSTALLATION INCLUDES

THE GULTON PD7400098 TRANSDUCERS, SHOCK MOUNT, AND THE FLEXIBLE

HOSES.  THE OUTPUT VOLTAGE OF ONE OF THE FOUR TRANSDUCERS READ

LOWER THAN THE ACCEPTABLE VALUE DURING THE SIMULATED DETANKING

SECTION OF THE QUALIFICATION TEST.  SEE TABLE 1 FOR RESULTS

THIS TEST ANOMALY IS INDICATIVE OF SHORTED TURNS ON THE WIRE

WOUND RESISTIVE ELEMENT OF THE TRANSDUCER

                         TABLE 1

 APPLIED PRESSURE     ACTUAL OUTPUT VOLTAGE     MINIMUM ACCEPTABLE

  (PSIA)           ASCENDING       DESCENDING     OUTPUT VOLTAGE

     32             2.412            2.418            2.450

     33             2.509            2.541            2.575

     34             2.649            2.666            2.700

THE TRANSDUCER IS USED TO MEASURE THE ULLAGE PRESSURE IN THE LIQUID

HYDROGEN PROPELLANT TANK DURING BOTH GROUND PROPELLANT LOADING AND

IN FLIGHT.  THE TRANSDUCER IS ATTACHED TO A SHOCK MOUNT ON THE

FORWARD DOME OF THE HYDROGEN TANK, WITHIN THE INTERTANK.  THE

TRANSDUCER COVERS THE RANGE OF 12 TO 52 PSIA.  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 N012814.  THE NCD WILL

BE DISPOSITIONED FOR FAILURE ANALYSIS TO BE PERFORMED AT MAF AFTER

COMPLETION OF QUAL TESTING

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

                                 L. COLON/4120    - Z. KIRKLAND/4100

                 COMPLETED: NOVEMBER 6, 1995

* CLOSURE STATEMENT

  THE TRANSDUCER HAD APPROXIMATELY 23 TO 27 SHORTED TURNS ON THE

  RESISTIVE ELEMENT AT THE RESULT OF WEAR.  THE WEAR OCCURRED AT

  AN ACCELERATED RATE AS COMPARED TO THE EXPECTED PERFORMANCE

  BASED ON PREVIOUS ENGINEERING TESTS AND THE SERVICE HISTORY ON

  ETS.  THE PROBABLE CAUSE OF THE ACCELERATED WEAR WAS A MICROSCOPIC

  SCRATCH ON THE WIPER WHICH HAD OCCURRED DURING MANUFACTURE OF THE

  TRANSDUCER

  TASK CLOSED

CAUSE

* PROBABLE CAUSE:  A MICROSCOPIC SCRATCH ON THE POTENTIOMETER WIPER

                   CONTACT SURFACE CAUSED ACCELERATED WEAR OF THE

                   RESISTIVE ELEMENT WITH THE RESULTING SHORTED

                   TURNS

TASK II. CORRECTIVE ACTION

* NO CORRECTIVE ACTION IS REQUIRED.  THE FAILURE IS THE DIRECT

  RESULT OF THE TRANSDUCER DESIGN AND THE LIMITATIONS OF THE

  MANUFACTURING ENVIRONMENT

  PREVIOUS FAILURES OF TRANSDUCERS ON ETS HAD RESULTED IN A

  COMPLETE REVIEW AND APPRAISAL OF THE TRANSDUCER, AS DOCUMENTED ON

  CAPS E-082R.  AS A RESULT OF THE CAPS, NUMEROUS CHANGES,

  IMPROVEMENTS, CONTROLS, AND INSPECTIONS WERE PUT IN THE

  MANUFACTURING PROCESSES.  THE LMMSS PROCUREMENT QUALITY

  REPRESENTATIVE FOR GULTON HAS PERFORMED A NO-NOTICE INSPECTION OF

  THE MANUFACTURING FACILITY AND FOUND THAT ALL OF THE CORRECTIVE

  ACTIONS WHICH PROTECT THE WIPER DURING MANUFACTURE, DEVELOPED AS

  PART OF E-082R, ARE STILL BEING ADHERED TO.  REFERENCE:  MEMO

  FROM MR. RAY BRYANT, DATED NOVEMBER 6, 1995

  TASK CLOSED

TASK III. CLEARANCE OF EFFECTIVITIES

*THIS IS AN EXPLAINED CLOSURE OF THE CAPS

 THERE ARE NO CONSTRAINTS FOR THE SHORTED TURNS ON THE RESISTIVE

 ELEMENT OF THE LH2 TRANSDUCERS.  THE LAUNCH COMMIT CRITERIA

 PROTECTS SAFETY BY REQUIRING THREE FUNCTIONAL PRESSURE TRANSDUCERS

 AT T-10 SECONDS.  IN ADDITION, THE PRESSURIZATION SYSTEM IS

 TOLERANT TO ONE "HARD" FAILURE IN FLIGHT ALWAYS AND PROBABLY TWO,

 DEPENDING ON OCCURRENCE TIME AND FAILURE MODE REFERENCE:

 CAPS E-082(R).  SINCE THE RETURN TO FLIGHT FOLLOWING STS-51L,

 184 UNITS FUNCTIONED A T-10 SECONDS WITHOUT ANY SHORTED TURNS IN

 FLIGHT.  ADDITIONALLY, THE DETANKING ULLAGE PRESSURES CONTINOUSLY

 MONITORED AND THIS TYPE OF ANOMALY WOULD BE DETECTED PRIOR TO THE

 NEXT TANKING

 NOTE:  THIS IS ALSO THE DEFERRAL RATIONALE

TASK CLOSED

TASK IV. CAPS CLOSURE SUMMARY

* THE FAILURE OF THE PRESSURE TRANSDUCER DURING THE QUALIFICATION

  TEST DUE TO SHORTED TURNS IS AN EXPECTED FAILURE MODE FOR

  POTENTIOMETER TYPE DEVICES.  THE DIFFERENCE BETWEEN THE EXPECTED

  PERFORMANCE OF THE TRANSDUCER AND THE FAILURE IS THAT THE

  FAILURE OCCURRED WITH FAR LESS OPERATING TIME AND FEWER PRESSURE

  CYCLES THAN THE NORMAL.  THE FAILURE WAS ACCELERATED BY A

  MICROSCOPIC SCRATCH ON THE POTENTIOMETER WIPER THAT IS AN

  INHERENT RISK IN THE MANUFACTURING PROCESS.  REVIEW OF THE

  MANUFACTURER'S FACILITY FOUND THAT THE PREVIOUSLY ESTABLISHED

  PRACTICES WHICH REDUCE THE NUMBER OF OCCURRENCES OF DAMAGE TO

  THE TRANSDUCER COMPONENTS ARE STILL IN FORCE.  NO NEW CORRECTIVE

  ACTION IS REQUIRED

  TASK CLOSED

	MSFC Response/Concurrence
MSFC DEFERRAL CONCURRENCE

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

REV. F PARAGRAPH 3.3.10.1, ITEM I WHICH STATES "THE PROBLEM IS

APPLICABLE TO THE FLIGHT(S) (SYSTEM IS INSTALLED OR USED ON THE FLIGHT);

HOWEVER, SSP MANAGEMENT AGREES THAT SUFFICIENT SUBSTANTIATING EVIDENCE

EXISTS THAT THE HARDWARE/SOFTWARE IN QUESTION CAN BE FLOWN SAFELY."

___JEFFERY L. RATLEY 10/19/95___      ___M. PESSIN 10/19/95__________

DESIGN               DATE             CHIEF ENGR       DATE

J. RATLEY                             M. PESSIN

___ALEX ADAMS  10/19/95_________      ___PARKER N. COUNTS 10/19/95___

S&MA             DATE                 PROJECT MGR          DATE

(FOR) M. SMILES                       P. COUNTS
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