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	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A17263 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
P-084 
	JSC#
-- 
	KSC#
-- 

	Problem Title
LIQUID OXYGEN FLANGE PENETRANT INDICATIONS 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
LMMSS 
	FSCM#
-- 
	FCRIT
3 

	HCRIT
-- 
	Sys_Lvl
-- 
	Misc Codes
A B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
LRU 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
NCA 
	NOMENCLATURE
LO2 FLANGE PRE-FORM 
	PART#
11957-001 & STM 3120 
	SER/LOT#
000012 & 0 
	MANUFACTURER
LADISH 

	Test/Operation
-- 
	Prevailing Condtion
-- 
	F / U
-- 
	Fail Mode
ZZ - NO PROBLEM 
	Cause
MA - MFG-ASY 

	System
PROPULSION 
	Defect
-- 
	Material
-- 
	Work Contact
W. MATTHEESS 
	Fail Date
02/12/1998 

	Received at MSFC
04/03/1998 
	Date Isolated
02/12/1998 
	FMEA Reference
-- 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
ZZ - NO PROBLEM 
	Time Cycle
-- 

	Effectivity Text
ET91 

	Vehicle Effectivity Codes

	Vehicle 1
-- 
	Vehicle 2
-- 
	Vehicle 3
-- 
	Vehicle 4
-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
07/14/1998 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
06/01/1998 

	Investigation / Resolution Summary


	Last MSFC Update
06/22/1998 
	CN RSLV SBMT
-- 
	Defer Date
04/14/1998 
	Add Date
04/03/1998 
	R/C Codes
-- -- -- 

	Assignee

	Design
J. SANFORD 
	Chief Engineer
J. LUSK 
	S & MA
M. SMILES 
	Project
-- 
	Project MGR
P. COUNTS 

	Approval

	Design
J. SANFORD 
	Chief Engineer
J. LUSK 
	S & MA
J. GREEN 
	Project
-- 
	Project MGR
P. COUNTS 

	PAC Assignee
R. TUCKER 
	PAC Review Complete
-- 
	MSFC Closure Date
06/19/1998 
	Status
C - CLOSED 
	F/A Completion
-- 

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

	FUNC MOD
-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
	SUBTYPE
-- 
	Software Closure CD
-- 

	RES PERSON L2
-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
N031198 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
N031197 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
N031454 

	Related Document Title
-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
MULTIPLE PENETRANT DEFECTS WERE FOUND ON TWO SEPARATE

FLANGES/PRE-FORMS.  INVESTIGATION SHOWED THAT THIS WAS DUE TO

MELTING.  THIS IS EVIDENCE OF AN OUT OF CONTROL HEAT TREAT FURNACE

FURTHER DISCUSSIONS WITH MATERIALS ENGINEERING LEAD TO THE

POSSIBILITY OF MECHANICAL PROPERTIES PROBLEMS

 CRITICALITY:  THIS CONDITION IS A PRE ATP NON-CONFORMANCE AND DID

 NOT RESULT IN A FAILURE.  MSFC REQUESTED THIS CAPS TO TRACK

 RECURRENCE CONTROL

* REVISION "C" DATED 6/3/98,MAKES EDITORIAL REVISION TO TASK I.A,

  CLOSES TASKS I.C, I.E, Il, III, AND IV AND CLOSES ENTIRE CAPS

  SEE ASTERISKS

	Contractor Investigation/Resolution
GENERAL:

THESE PARTS ARE RECEIVED AT MAF AS A PRE-FORM (ROUGH MACHINED

FORGING).  MAF MACHINES AND CUTS THESE PRE-FORMS INTO A LONG AND

SHORT LO2 FEEDLINE FLANGE

 NON-DETAILED PROCESS FLOW

  LADISH:

  1.  AL BILLET CUT INTO SECTIONS

  2.  BACK EXTRUSION OR PIERCE

  3.  CUT INTO TWO PARTS

  4.  HEAT TREATMENT (SOLUTION)

  5.  MACHINE

  6.  ROOM TEMPERATURE SIZING OPERATION

  7.  AGE

  8.  MACHINE

  9.  TEST FOR MECHANICAL PROPERTIES - ONE (1) PER-FORM PER HEAT LOT

 10.  MACHINE

 11.  UT INSPECTION (CLASS B)

 12.  MACHINE

 13.  SHIP TO MAF

 MAF

 14.  RECEIVING INSPECTION

 15.  MACHINE TWO DIFFERENT FLANGES OUT OF EACH PRE-FORM

 16.  CLEAN AND PERFORM PENETRANT INSPECTION

 17.  BEARINGS ADDED TO LONG FLANGE

 18.  WELD TO MAKE FEEDLINE ASSEMBLY

 19.  POST WELD NDE

 20.  PERPENDICULARITY INSPECTION

 21.  PROOF AND LEAK TEST

 22.  CLEAN

 23.  PRIME AND TPS APPLICATION

 24.  INSTALL ON TANK IN FINAL ASSEMBLY

 25.  LEAK CHECK

 NOTE THERE IS INTERMEDIATE IN-PROCESS STORAGE OF PARTS

 A POST MACHINING DYE PENETRANT INSPECTION OF AN LO2 FEEDLINE

 FLANGE (80921011957-002) IDENTIFIED CRACK LIKE INDICATIONS

 INSIDE AND OUTSIDE THE BOLT HOLES ON 65% OF THE FLANGE SEALING

 SURFACE.  NCD N031454 WAS GENERATED TO ADDRESS THIS NONCONFORMANCE

 THE INDICATIONS WERE MEASURED AND RANGED IN SIZE FROM 0.04" TO

 3.00" IN LENGTH.  SCAR 98-015 WAS INITIATED TO THE HEAT TREAT

 SUPPLIER (LADISH). TECHNICAL OPERATIONS DISPOSITIONED THE FLANGE

 AS "SCRAP";  ROUTE FLANGE TO MATERIAL SCIENCE DEPARTMENT FOR

 FURTHER ANALYSIS".  THE MACHINED FLANGE CUT FROM THE SAME

 PRE-FORM (FORGING S/N 000012) WAS IDENTIFIED, LOCATED AND

 DOCUMENTED ON NCD N031181 FOR POSSIBLE CRACKING.  A PENETRANT

 INSPECTION WAS PERFORMED OF THE FLANGE PER ENGINEERING DISPOSITION,

 AND NO EVIDENCE OF CRACKING WAS IDENTIFIED.  NCD N031181 WAS

 CLOSED AS "NO DEFECT"

 MATERIAL SCIENCE DETERMINED THAT THE IN-PROCESS PENETRANT

 INSPECTION SHOULD SERVE AS A POSITIVE FILTER FOR ANY CRACK

 INDICATIONS ON THE FLANGE SURFACE

 A SECOND FLANGE (FORGING S/N 000375) REVEALED CRACK LIKE

 INDICATIONS ON THE EDGE OF THE FLANGE DURING THE POST MACHINING

 DYE PENETRANT INSPECTION.  NCD N029519 WAS GENERATED TO ADDRESS

 THIS NONCONFORMANCE.  THE IDENTIFIED "CRACKS" AND "PITS" ON THE

 FLANGE WERE MEASURED AND RANGED IN SIZE FROM 0.020" TO 0/070"

 IN LENGTH

 A FAILURE INVESTIGATION PLAN WAS GENERATED FOR THE TWO FLANGES

 DOCUMENTED ON NCDs N031454 AND N029519.  THE TECHNICAL OPERATIONS

 LAB PERFORMED MICROS ON BOTH FLANGES, AND THE MICROS REVEALED

 SEVERE GRAIN BOUNDARY MELTING AND CRACKING ON EACH FLANGE.  AN

 ULTRASONIC INSPECTION WAS PERFORMED ON THE FLANGES BY THE NDE

 DEPARTMENT WHICH REVEALED RECORDABLE INDICATIONS TO MIL-STD-2154,

 CLASS "A".  ADDITIONAL INFORMATION REGARDING THE OVENS, THE HEAT

 TREAT PROCESS, ETC. WAS REQUESTED FROM LADISH THROUGH COORDINATION

 WITH PROCUREMENT QUALITY

 AN ULTRASONIC INSPECTION WAS PERFORMED ON FOUR (4) ADDITIONAL

 PARTIALLY MACHINED FLANGES BY THE PRODUCT ASSURANCE NDE DEPARTMENT

 NO RECORDABLE INDICATIONS WERE REVEALED TO MIL-STD-2154, CLASS "A"

 OR "B"  (REF. COMPLETED NDE REPORT #98-NDE-112, DATED 3/18/98, AND

 QC WORKSHEETS #25205, 25206, 25207, 25208)

 MATERIAL SCIENCE THEN EXPRESSED AN INCREASED LEVEL OF CONCERN

 THAT THE FLANGES MAY HAVE REDUCED MECHANICAL PROPERTIES, INCLUDING

 POSSIBLE CRYOGENIC INVERSION IN AREAS OF PRE-STAGE 3 MELTING

 THIS WAS TERMED AS A STAGE 1 AND STAGE 2 OVER TEMPERATURE CONDITION

 DURING HEAT TREATMENT:

   STAGE 1 - SLIGHT GRAIN BOUNDARY MELTING WITH LIGHT TRIPLE POINTS

   STAGE 2 - INTERMEDIATE GRAIN BOUNDARY MELTING WITH HEAVY TRIPLE

             POINTS AND ROSETTES

   STAGE 3 - DEFINITE GRAIN BOUNDARY MELTING WITH SEPARATION OF

             GRAINS AND VISUAL CRACKS OF METAL

   STAGE 4 - PART BREAK-UP AND POOL OF METAL

 A DECISION WAS THEN MADE, BASED ON MATERIAL SCIENCE'S CONCERN FOR

 MECHANICAL PROPERTIES, TO "SCRAP" ALL FLANGES MADE FROM THE TWO

 DISCREPANT FORGINGS (S/N 0000012 & S/N 000375):

   N031454 - FORGING S/N 00012, FLANGE 80921011957-002 (655310)

   N031197 - FORGING S/N 00012, FLANGE 80921011957-009 (675900)

   N028519 - FORGING S/N 00375, FLANGE 80921011957-001 (633140)

   N031198 - FORGING S/N 00375, FLANGE 80921011957-003 (633180)

TASK I.  FAILURE/PROBLEM INVESTIGATION

* A.  REVIEW LWT/SLWT PARTS THAT WERE HEAT TREATED BY THE SAME

      SUPPLIER FOR CONFORMANCE TO SPECIFICATION REQUIREMENTS

      RESPONSIBILITY:  T. PASTORET

      ECD:   COMPLETE

  CLOSURE STATEMENT

  THIS PURCHASE ORDER IS THE ONLY ONE FOR ET (ALL) HARDWARE FROM

  THIS LOCATION.  PREVIOUS FEEDLINES HAD BEEN PURCHASED FROM

  SERGEANT ARITE AS COMPLETED ASSEMBLIES.  THE FORGINGS WERE FROM

  LADISH'S WEST COAST OPERATIONS.  KISTLER AND X-33 MATERIAL HAD

  ALSO BEEN PURCHASED FROM LADISH

  B.1. DEVELOP A MATRIX TO LOCATE ALL UNFLOWN LO2 PRE-FORMS &

       FINISHED PARTS AT ALL STAGES OF ASSEMBLY, INCLUDING

       INSTALLED HARDWARE

  B.2. INITIATE NCDs FOR SUSPECT HARDWARE AS APPLICABLE

       RESPONSIBILITY:  D. DONNELLY-3741/D. WESTPHAL-3740

       ECD:       4/3/98

       COMPLETE:  4/3/98

  CLOSURE STATEMENT:

  ALL PARTS HAVE BEEN DOCUMENTED ON APPROPRIATE NCDs AND MATRIX

* (REF.: ATTACH #1 - SEE FILE: P084ATT1.XLS)

* C. PERFORM FAILURE ANALYSIS ON FAILED HARDWARE

       RESPONSIBILITY:  W. MATTHEESSEN-3741/D. WESTPHAL-3740

       ECD:  4/10/98

       1ST EXTENSION:  4/24/98

       COMPLETE:  4/16/98

  CLOSURE STATEMENT:

  TESTING SHOWS GRAIN BOUNDARY MELTING AND EXTENSIVE STAGE 1 & 2

  OVER TEMPERATURE CONDITIONS IN ADDITION TO STAGE 3 CRACKING

  REF.: LAB NUMBER 98A077 & 98A077A

  D. REVIEW LADISH HEAT TREAT PROCESS AND DOCUMENTATION TO ASSESS

     FLIGHT HARDWARE IMPACT

     RESPONSIBILITY:  M. GERKEN-3840/E. McCONNELL-3800

                      D. DONNELLY-3741/D. WESTPHAL-3740

                      M. TAYLOR-3761/S. PARIKH-3760

                      M. CANTRELL-4610/E. HORAK-4600

     ECD:  COMPLETE

  CLOSURE STATEMENT:

  TEAM VISITED LADISH CO. AND REVIEWED THEIR PROCESS FOR PRODUCTION

  OF THE FORGINGS.  AFTER REVIEW OF ALL COMPILED DATA AND EQUIPMENT

  INVOLVED IN THE PROCESS, THE TEAM CONCLUDED THE FORGINGS WERE

  SUSPECT FOR OVER TEMPERATURE SOLUTION HEAT TREATMENT

* E. PER TEST PLAN DATED 3/24/98, PERFORM MECHANICAL PROPERTIES

     TESTING ON SCRAPPED PARTS TO DETERMINE MECHANICAL PROPERTIES

     IMPACT

     RESPONSIBILITY:  F. HEUBAUM & M. CANTRELL-4610/E. HORAK-4600

     ECD:  4/15/98

     1ST EXTENSION:  4/29/98

     COMPLETE:  4/30/98

  CLOSURE STATEMENT:

  TESTING SHOWED MATERIAL MET NORMAL 2219 PARAMETERS FOR TENSILE

  AND SIMULATED SERVICE (FTR - FRACTURE TOUGHNESS RATIO)

  REF.:  ETTR 599 - TENSILE AND SIMULATED SERVICE TESTING OF

  OVERHEATED AND MELTED LO2 FEEDLINE FLANGES

 F.1.  ASSESS SUBMITTAL OF GIDEP ALERT

 F.2.  ASSESS SUBMITTAL OF INTERNAL LOCKHEED MARTIN ALERT

   RESPONSIBILITY: W. MATTHEESSEN & B. CORNAY-3741/D. WESTPHAL-3740

   ECD:  COMPLETE

 CLOSURE STATEMENT:

 THE ASSESSMENT IS COMPLETE AND A DETERMINATION HAS BEEN MADE TO

 GENERATE ALERTS

 G. REVIEW LADISH BUILD AND CERTIFICATION SYSTEM TO DETERMINE

    CAUSE AND CORRECTIVE ACTION

     RESPONSIBILITY:  M. GERKEN-3840/E. McCONNELL-3800

                     M. TAYLOR-3761/S. PARIKH-3760

     ECD:      4/10/98

     COMPLETE:  4/9/98

 CLOSURE STATEMENT:

   ROOT CAUSE:

     IMPROPER FURNACE USAGE.  THE DESIGN OF THIS FURNACE DOES NOT

     PREVENT THE FLAMES/HOT GAS FROM IMPINGING ON THE EXTRUSIONS,

     THEREBY ALLOWING MELTING TO OCCUR.  DIRECT FLAME/HOT GAS

     IMPINGEMENT ON THE SURFACE OF THE EXTRUSIONS DURING SOLUTION

     HEAT TREAT IS THE CAUSE OF THE MELTING

   SECONDARY CAUSE:

     LACK OF PROCESS CONTROLS AT LADISH.  DURING THE VISIT SOME

     PROBLEMS DISCOVERED WERE:

     A) TEMPERATURE UNIFORMITY SURVEYS ARE NOT CONDUCTED AT THE

        TEMPERATURES REQUIRED FOR SOLUTION HEAT TREAT OF ALUMINUM

     B) NO MONTHLY TESTS FOR MECHANICAL PROPERTIES AND MELTING

        HYDROGEN POROSITY ARE PERFORMED BY LADISH

     (REF.:  CCMAIL FROM S. PARIKH DATED 4/9/98)

  H. REVIEW ALL HEAT TREAT SUPPLIERS FOR INAPPROPRIATE FURNACE

     REQUIREMENTS FOR HEAT TREATMENT OF ALUMINUM

     RESPONSIBILITY:  S. PARIKH-3760

     ECD:  4/2/98

     COMPLETE:  4/8/98

  CLOSURE STATEMENT:

  BOTH PAST AND PRESENT HEAT TREAT SUPPLIERS THAT PERFORMED HEAT

  TREAT OPERATIONS FOR ET HARDWARE (19) WERE REVIEWED.  NONE OF

  THE SUPPLIERS USED THE TYPE OF FURNACE (OPEN FLAME) USED BY

  LADISH.  THE REVIEW DID IDENTIFY PROCEDURAL VIOLATIONS BY FOUR

  SUPPLIERS.  THESE SUPPLIERS DID NOT PERFORM EUTECTIC MELTING

  TEST AS REQUIRED BY MIL-H-6088, HOWEVER, THE THERMOCOUPLES WITHIN

  THE BAFFLED FURNACES ASSURED PROPER AND EVENLY DISTRIBUTED HEAT

  AT THE TIME OF HEAT TREAT OPERATIONS

* I. A GIDEP ALERT IS ISSUED FOR FORMAL LADISH RESPONSE

     RESPONSIBILITY:  M. GERKEN-3840/E. MCCONNELL-3800

     ECD:  4/21/98

     ECD:  5/29/98

     COMPLETE:  6/1/98

 CLOSURE STATEMENT:

 LADISH RESPONDED TO THE GIDEP ALERT STATING THAT THE FOLLOWING

 CORRECTIVE ACTIONS HAVE BEEN TAKEN:

  1.  THE HEAT TREATMENT INSTRUCTIONS FOR FLANGES HAVE BEEN MODIFIED

      TO IMPROVE CONTROL OF THE PART HEAT TREATMENT BY ADDING

      ADDITIONAL THERMOCOUPLES

  2.  THE WORK INSTRUCTIONS COVERING SOLUTION HEAT TREATMENT OF ALL

      FORGINGS NOW SPECIFY THERMOCOUPLE LOCATIONS FOR ALUMINUM PARTS

  NOTE:  LADISH STATED IN THE FUTURE THEY WILL PERFORM HYDROGEN

         POROSITY AND EUTECTIC MELTING TESTS TO MEET REQUIREMENTS

         OF MIL-H-6088

 THE ALERT HAS BEEN ISSUED TO THE GIDEP SYSTEM.  REFERENCE LADISH

 MEMO DATED MAY 29, 1998

CAUSE:

 ROOT CAUSE:

    IMPROPER FURNACE USAGE.  THE DESIGN OF THIS FURNACE DOES NOT

    PREVENT THE FLAMES/HOT GAS FROM IMPINGING ON THE EXTRUSIONS,

    THEREBY ALLOWING MELTING TO OCCUR

 SECONDARY CAUSE:

   LACK OF PROCESS CONTROLS AT LADISH.  (REFERENCE TASK I.G)

TASK II.  CORRECTIVE ACTION

* A. LADISH RESPONDED TO THE GIDEP ALERT STATING THAT THE FOLLOWING

     CORRECTIVE ACTIONS HAVE BEEN TAKEN:

  1.  THE HEAT TREATMENT INSTRUCTIONS FOR FLANGES HAVE BEEN MODIFIED

      TO IMPROVE CONTROL OF THE PART HEAT TREATMENT BY ADDING

      ADDITIONAL THERMOCOUPLES

  2.  THE WORK INSTRUCTIONS COVERNING SOLUTION HEAT TREATMENT OF ALL

      FORGINGS NOW SPECIFY THERMOCOUPLE LOCATIONS FOR ALUMINUM PARTS

  NOTE:  LADISH STATED IN THE FUTURE THEY WILL PERFORM HYDROGEN

         POROSITY AND EUTECTIC MELTING TESTS TO MEET REQUIREMENTS

         OF MIL-H-6088

  REFERENCE LADISH MEMO DATED MAY 29, 1998

  B. ALL PROCUREMENT QUALITY FIELD REPRESENTATIVES SENSITIZED

     TO ASSURE COMPLIANCE TO GOVERNING SPECIFICATION REQUIREMENTS

     PRIOR TO ACCEPTING FLIGHT HARDWARE.  (REF.:  CCMAIL FROM

     S. PARIKH DATED 4/9/98)

TASK III. CLEARANCE OF EFFECTIVITIES

  LADISH ISSUE ONLY

   ET-91, 96 & 97 CLEARED:

    1. ADEQUATE PROOF FACTOR OF 1.35

    2. POST-PROOF BUBBLE LEAK CHECK AT 67+/-5 PSIG

    3. ADEQUATE CORROSION PROTECTION

    4. CONDITIONS DO NOT SUPPORT STRESS CORROSION CRACKING

    5. TENSILE DATA FROM 20 COUPONS (SCRAPPED PARTS) MEET

       MECHANICAL PROPERTIES

    6. SIMULATED SERVICES COUPONS SHOW ADEQUATE FTR

       (REF. NCD  N031144 & SMR-98-003)

   ET-98 AND SUBS:

    1. PASSED IN-LINE AND ADDITIONAL DYE PENETRANT EXAMINATIONS

    2. ADEQUATE PROOF FACTOR OF 1.35

    3. POST-PROOF BUBBLE LEAK CHECK AT 67+/-5 PSIG

    4. ADEQUATE CORROSION PROTECTION

    5. CONDITIONS DO NOT SUPPORT STRESS CORROSION CRACKING

    6. TENSILE DATA FROM 20 COUPONS (SCRAPPED PARTS) MEET

       MECHANICAL PROPERTIES

    7. SIMULATED SERVICE COUPONS SHOW ADEQUATE FTR

       (REF.:  SMR-98-003 & ATTACH. #1)

  GENERIC ISSUE:

   ET-91, 96 AND SUB:

    REVIEW CONDUCTED FOR TASK I.H SHOWED NO CONCERNS, ALL OTHER

    SUPPLIERS ARE MEETING REQUIREMENTS

* TASK IV.  CAPS CLOSURE SUMMARY

  MULTIPLE PENETRANT DEFECTS WERE FOUND ON TWO SEPARATE FLANGES/

  PRE-FORMS.  METALLURIGICAL EVALUATION SHOWED GRAIN BOUNDARY

  MELTING WITH EXTENSIVE STAGE 1 THRU 3 OVER TEMPERATURE CONDITIONS

  LEADING TO CRACKING.  THIS IS EVIDENCE OF AN OUT OF CONTROL HEAT

  TREAT FURNACE.  DISCUSSIONS WITH MATERIALS ENGINEERING LEAD TO THE

  POSSIBILITY OF MECHANICAL PROPERTIES PROBLEMS AND TESTING WAS

  PERFORMED WHICH SHOWED THE MATERIAL MET NORMAL 2219 PARAMETERS FOR

  TENSILE AND SIMULATED SERVICE  (FTR - FRACTURE TOUGHNESS RATIO)

  DURING THE MAF MATERIAL INVESTIGATION, A TEAM VISITED LADISH CO

  AND REVIEWED THEIR PROCESS FOR PRODUCTION OF THE FORGINGS.  AFTER

  REVIEW OF ALL THE DATA AND THE EQUIPMENT INVOLVED IN THE PROCESS,

  THE TEAM CONCLUDED THE FORGINGS WERE SUSPECT FOR OVER TEMPERATURE

  SOLUTION HEAT TREATMENT.  THE TEAM'S CONCLUSIONS AGREED WITH THE

  METALLURIGICAL EVALUATIONS DONE AT MAF

  THE PRIMARY ROOT CAUSE WAS IMPROPER FURNACE USAGE.  THE DESIGN OF

  THIS FURNACE DOES NOT PREVENT THE FLAMES/HOT GAS FROM IMPRIGING ON

  THE EXTRUSIONS AND WAS DETERMINED TO BE THE CAUSE OF THE GRAIN

  BOUNDARY MELTING

  A SECONDARY CAUSE WAS IDENTIFIED DURING THE TEAM VISIT AS LACK OF

  PROCESS CONTROLS AT LADISH, INCLUDING, TEMPERATURE UNIFORMITY

  SURVEYS NOT BEING CONDUCTED, AS WELL AS NO MONTHLY TESTING FOR

  MECHANICAL PROPERTIES AND MELTING HYDROGEN POROSITY

  GIDEP AND INTERNAL LOCKHEED MARTIN ALERTS WERE ISSUED.  LADISH

  RESPONDED TO THE GIDEP ALERT STATING THAT THE FOLLOWING CORRECTIVE

  ACTIONS HAVE BEEN TAKEN:

  1.  THE HEAT TREATMENT INSTRUCTIONS FOR FLANGES HAVE BEEN MODIFIED

      TO IMPROVE CONTROL OF THE PART HEAT TREATMENT BY ADDING

      ADDITIONAL THERMOCOUPLES

  2.  THE WORK INSTRUCTIONS COVERING SOLUTION HEAT TREATMENT OF

      ALL FORGINGS NOW SPECIFY THERMOCOUPLE LOCATIONS FOR ALUMINUM

      PARTS

  NOTE:  LADISH STATED IN THE FUTURE THEY WILL PERFORM HYDROGEN

         POROSITY AND  EUTECTIC MELTING TESTS TO MEET REQUIREMENTS

         OF MIL-H-6088

THIS CAPS IS CLOSED

	MSFC Response/Concurrence
04/14/98 - MSFC APPROVES CLOSED WITH ACTION STATUS.  THIS STATUS IS

EFFECTIVE THROUGH JULY 14, 1998

06/29/98 - MSFC APPROVES CLOSURE OF THIS PR
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