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	MSFC Record #
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-- 
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S-077 
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-- 
	KSC#
-- 

	Problem Title
ET WEB SUSPECTED OF LOW MATERIAL PROPERTIES 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
MMMSS 
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-- 
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-- 
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-- 
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-- 
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	HARDWARE
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-- 
	PART#
-- 
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EXTERNAL TANK 
	PART#
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NA 
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MCI 
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M - MFG 
	Prevailing Condtion
N - INSPECTION 
	F / U
UC 
	Fail Mode
MS - STRUCT 
	Cause
MAW - MFG-ASY-WORK 

	System
STRUCTURAL 
	Defect
MT - TYPE W 
	Material
S - STRUCT 
	Work Contact
M. BANKESTER 
	Fail Date
03/19/1993 

	Received at MSFC
05/25/1993 
	Date Isolated
03/19/1993 
	FMEA Reference
N/A 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
UC - UNSAT 
	Time Cycle
-- 
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-- 
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-- 
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-- 
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-- 
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	Last MSFC Update
02/22/1995 
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07/28/1993 
	Defer Date
-- 
	Add Date
05/25/1993 
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0 - EXPL -- -- 

	Assignee

	Design
O. MOON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
P. COUNTS 

	Approval

	Design
O. MOON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
P. COUNTS 

	PAC Assignee
B. HURST 
	PAC Review Complete
BH 
	MSFC Closure Date
08/03/1993 
	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
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary


	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
ET-60 AND UP 80914801982-XXX WEB DETAILS ARE SUSPECT OF HAVING

LOW MATERIAL PROPERTIES. (REQUIREMENT: YIELD = MIN 50 KSI;

ULTIMATE = 64 KSI)

NOTE 1: THIS IS A DISCRETIONARY CAPS (REFERENCE PARAGRAPH 1.6.2.3C

        OF MMC-ET-RAO3) REQUESTED BY THE ET PROJECT OFFICE AND DOES

        NOT SPECIFICALLY RELATE TO ANY CIL ITEM

NOTE 2: SPECIAL INVESTIGATION SI-93-S011 HAS BEEN OPENED AND PROVIDES

        DETAILED INVESTIGATIVE INFORMATION PERTAINING TO ALL WEB

        DISCREPANCIES REPORTED. COPIES OF SI-93-S011 ARE AVAILABLE

        UPON REQUEST

NOTE 3: THIS CAPS DOCUMENTS THE MATERIAL PROPERTIES PROBLEM THAT WAS

        PREVIOUSLY REPORTED ON CAPS S-076

(REV. "B": REVISED TO INCLUDE RESPONSE TO SCAR 93-049 (TASK II) AND

CLOSED CAPS---SEE ASTERISKS

	Contractor Investigation/Resolution
GENERAL:

MAY 1993

AS A PART OF THE MATERIAL THICKNESS INVESTIGATION, A PANEL WAS

SELECTED FROM INVENTORY STORES AND TESTED TO DETERMINE ACTUAL

TENSILE STRENGTH VALUES. THIS PANEL FAILED WITH WORST CASE RECORDED

VALUES OF YIELD = 48.6 KSI AND ULTIMATE = 60.6 KSI (REQUIREMENT:

YIELD = 50.0 KSI; ULTIMATE = MIN 64 KSI)

 - AN ADDITIONAL PANEL WAS TESTED AND BOTH YIELD AND ULTIMATE

   VALUES PASSED

 - MCI DELIVERED AN ETCHED AND UNETCHED PANEL FOR MECHANICAL

   PROPERTIES TESTING, BOTH PASSED

TASK I. PROBLEM/FAILURE INVESTIGATION

1) ENGINEERING TO DEVELOP WORST CASE MECHANICAL PROPERTIES SCENARIO

           RESPONSIBILITY: L. JOHNSTON/P. HINKELDEY

   COMPLETE: 5/14/93

CLOSURE STATEMENT

BASED ON TESTS FOR MECHANICAL PROPERTIES PERFORMED AT MAF, MATERIALS

ENGINEERING'S BEST ESTIMATE FOR LOWER BOUND YIELD AND ULTIMATE VALUES

IS FTY = 47 KSI; FTU = 59 KSI

2) ENGINEERING TO EVALUATE WORST CASE PREDICTED CONDITIONS FOR

   MATERIAL PROPERTIES AND PROVIDE RATIONALE FOR FLEET CLEARANCE

           RESPONSIBILITY: J. DYE/G. COPELAND

   COMPLETE: 5/14/93

CLOSURE STATEMENT

ENGINEERING DETERMINED BY ANALYTICAL METHODOLOGY (REVISED TO REFLECT

SEMI-TENSION FIELD CAPABILITY), VERIFIED BY TEST, THAT WEBS WITH LOW

MECHANICAL PROPERTIES (FTY = 47.0 KSI AND FTU = 59.0 KSI) ARE

ACCEPTABLE FOR FLIGHT

* TASK II. ENHANCEMENTS

MCI HAS RESPONDED TO SCAR 93-049 BY STATING THAT THEY INSTRUCTED ASTRO

ALUMINUM HEAT TREATING (SUBCONTRACTOR) TO MONITOR QUENCH OPERATIONS

MORE CLOSELY TO ENSURE THE CORRECT TIME REQUIREMENT IS MAINTAINED AND

TO ASSURE PROPER AGITATION IS PERFORMED TO ELIMINATE STEAM POCKETS

THESE PARTS WERE PROCESSED FIVE YEARS AGO. ASTRO ALUMINUM HAS MADE

SIGNIFICANT IMPROVEMENTS DURING THAT TIME. THESE IMPROVEMENTS INCLUDE:

-
MECHANIZATION AND TYPING OF ALL JOB FOLDERS

-
COMPUTERIZED TYPING OF ALL JOBS

-
CERTIFICATION PROGRAM FOR BOTH HEAT TREAT SHOP PERSONNEL AND

      INSPECTORS WHO DO HARDNESS TESTING

-
RECORDING OF ACTUAL QUENCH TIMES (FURNACE TO SUBMERSION)

-
IMPLEMENTATION OF IMPROVEMENT TEAMS

RELIABILITY ASSURANCE FEELS THAT NO FURTHER ACTION IS NECESSARY

TASK III. FLEET CLEARANCE

ETS THROUGH ET-59 HAVE BEEN CLEARED SINCE THEY WERE ISSUED

80914801980-XXX PARTS FROM A PREVIOUS VENDOR (TELEDYNE AERO-CAL)

BEFORE RECEIPT OF MCI PARTS IN JANUARY 1989

ETS 60 THROUGH 75 HAVE BEEN CLEARED BY USE AS IS DISPOSITION FROM

ENGINEERING ON MULTI-EFFECTIVITY MARS T-125467

ETS 76 AND UP HAVE BEEN CLEARED BY USE AS IS DISPOSITION FROM

ENGINEERING ON MARS T-123598 (ADDRESSING ALL WEB FRAMES IN INVENTORY

STORES) AND MARS T-119710 (ADDRESSING 160 FORMED BUT NOT ETCHED

PARTS AT MCI)

NOTE: THE INFORMATION IN THIS SECTION IS ALSO THE DEFERRAL RATIONALE

PROBABLE CAUSE:

1) SLACK QUENCH - TIME FROM FURNACE TO QUENCH WATER > 15 SECONDS,

   OR STEAM POCKETS FORMED DECREASING COOLING RATE

2) OVER AGED - APPROXIMATELY 18 HOURS COULD GIVE SIMILAR PROPERTIES

   (DOUBLE NORMAL AGE TIME)

TASK IV. CAPS CLOSURE SUMMARY

AS A RESULT OF THE WEB MATERIAL THICKNESS INVESTIGATION, A PANEL WAS

TESTED FOR TENSILE STRENGTH AND WORST CASE RECORDED VALUES OF YIELD=

48.6 KSI AND ULTIMATE =60.6 KSI WAS OBTAINED (REQUIREMENT: YIELD=MIN

50 KSI; ULTIMATE=MIN 64 KSI). THREE ADDITIONAL PANELS WERE TESTED AND

ALL PASSED BOTH ULTIMATE AND YIELD. ENGINEERING THEN DETERMINED BY

ANALYTICAL METHODOLOGY THAT WEBS WITH LOW MECHANICAL PROPERTIES (FTY=

47.0 KSI AND FTU=59.0 KSI) ARE ACCEPTABLE FOR FLIGHT. PROBABLE CAUSE

WAS ATTRIBUTED TO SLACK QUENCH OR OVER AGING OF THE PART. MCI

INSTRUCTED ASTRO ALUMINUM HEAT TREATING TO MONITOR THEIR QUENCH

OPERATIONS MORE CLOSELY TO ENSURE THE CORRECT TIME REQUIREMENT IS

MAINTAINED AND TO ASSURE PROPER AGITATION IS PERFORMED TO ELIMINATE

STEAM POCKETS. THESE PARTS WERE PROCESSED FIVE YEARS AGO AND ASTRO

ALUMINUM HAS MADE SIGNIFICANT IMPROVEMENTS DURING THAT TIME. NO

FURTHER ACTION IS REQUIRED

THIS CAPS IS CLOSED

	MSFC Response/Concurrence
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