	MSFC Problem Reporting and Corrective Action (PRACA) System

	WHOLE RECORD REPORT( + ADDENDUM)




	MSFC Record #
A10071 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
E-099 
	JSC#
-- 
	KSC#
-- 

	Problem Title
BUBBLES/VOIDS IN ADHESIVE ATTACHING HEATERS TO STRUCTURE 

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

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

	HARDWARE
EIM 
	NOMENCLATURE
ELECTRIC HEATER 
	PART#
80913033789-030 
	SER/LOT#
121 
	MANUFACTURER
MMC 

	HARDWARE
LRU 
	NOMENCLATURE
N/A 
	PART#
N/A 
	SER/LOT#
N/A 
	MANUFACTURER
N/A 

	HARDWARE
NCA 
	NOMENCLATURE
ELECTRIC HEATER 
	PART#
80913033789-030 
	SER/LOT#
121 
	MANUFACTURER
MMC 

	Test/Operation
M - MFG 
	Prevailing Condtion
N - INSPECTION 
	F / U
F 
	Fail Mode
UC - UNSAT 
	Cause
DH - DES-HDW 

	System
ELECTRICAL 
	Defect
CX - VOID 
	Material
K - BOND 
	Work Contact
J. ADAMS 
	Fail Date
04/22/1986 

	Received at MSFC
06/03/1986 
	Date Isolated
-- 
	FMEA Reference
3.1.2 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
MAF 
	Symptom
UC - UNSAT 
	Time Cycle
-- 

	Effectivity Text
LWT 40/SUBS 

	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
-- 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary


	Last MSFC Update
04/12/1988 
	CN RSLV SBMT
02/23/1987 
	Defer Date
-- 
	Add Date
-- 
	R/C Codes
1 - DES -- -- 

	Assignee

	Design
P. MULLER 
	Chief Engineer
J. NICHOLS 
	S & MA
R. JACKSON 
	Project
J. BREWER 
	Project MGR
-- 

	Approval

	Design
P. MULLER 
	Chief Engineer
J. NICHOLS 
	S & MA
R. JACKSON 
	Project
M. PESSIN 
	Project MGR
-- 

	PAC Assignee
J.EL-IBRAHIM 
	PAC Review Complete
-- 
	MSFC Closure Date
04/06/1987 
	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
REF MARS T-81307 AN EXCESSIVE NUMBER OF DISCREPANCIES ARE OCCURRING

DURING THE INSTALLATION OF HEATERS ON THE LH2 FEEDLINE SUPPORT BRACKET

ASSEMBLY OF THE AFT ORBITER ATTACH STRUCTURE. THE DISCREPANCIES ARE OF

TWO GENERAL TYPES: 1. HEATERS ARE NOT BONDED IN THE PROPER PHYSICAL

LOCATION. 2. BUBBLES/VOIDS IN THE ADHESIVE THAT ATTACHES THE HEATERS TO

THE STRUCTURE

	Contractor Investigation/Resolution
R/A - REVISED VOID CRITERIA AND INSTALLATION REQUIREMENT/PROCEDURE

6/5/86 BACKGROUND - HEATERS ARE BONDED ONTO THE BRACKETS WHICH SUPPORT

THE LIQUID HYDROGEN FEED- LINE. THE BRACKETS ARE, IN TURN, ATTACHED TO

THE CROSSBEAM OF THE AFT ORBITER ATTACH STRUCTURE. THE HEATERS ARE USED

TO PREVENT ICE FORMATION DURING PROPELLANT LOADING AT THE LAUNCH SITE

THE HEATERS, P/N 74L2-1, UTILIZE A THIN "INCONEL" RESISTIVE ELEMENT

SANDWICHED BETWEEN TWO LAYERS OF "KAPTON" SHEET PLASTIC. THE HEATERS

ARE 5 INCHES LONG BY 1-INCH WIDE BY .014-INCH THICK. WITHIN THE PAST

YEAR, MANY HEATERS HAVE BEEN REJECTED AT MAF DUE TO MINUTE BUBBLES OF

AIR TRAPPED BETWEEN THE TWO "KAPTON" LAYERS. MATERIALS ENGINEERING,

DEPARTMENT 3573, ISSUED REVISION 2 TO STANDARD 74L2 TO PROVIDE

OBJECTIVE CRITERIA FOR: 1) VOIDS, BUBBLES, AND DELAMINATIONS BETWEEN

THE "KAPTON" LAYERS; AND 2) SCRATCHES, DENTS AND CUTS IN THE RESISTIVE

ELEMENT. THERE HAS BEEN AN EXCESSIVE NUMBER OF FAILURES DURING BONDING

OF THE HEATERS TO THE BRACKETS. AFTERA HEATER HAS BEEN INSTALLED AND

THE ADHESIVE HAS CURED, THE SHOP AIDS, WHICH HOLD THE HEATER IN PLACE

WHILE THE ADHESIVE IS CURING, ARE REMOVED. AT THIS TIME, IT IS OFTEN

DISCOVERED THAT THE PART IS NOT INSTALLED IN THE EXACT POSITION CALLED

FOR AND/OR THERE ARE BUBBLES/VOIDS IN THE ADHESIVE UNDER THE HEATER

BOTH OF THESE PROBLEMS ARE COVERED BY THIS CAPS. INVESTIGATION

ASSIGNMENTS - A. BUBBLES AND VOIDS IN THE ADHESIVE ADVANCED

MANUFACTURING TECHNOLOGY, DEPARTMENT 3693, SUBMITTED A PRODUCTIVITY

ACTION CALL TO AMEND STP 6523 FOR THE BONDING OF FILM HEATERS. THE PAC

REQUESTED NEW CRITERIA FOR SMALL BUBBLES IN THE ADHESIVE BOND UNDER THE

HEATERS AND TO ALLOW THE USE OF DEAD WEIGHT TO PROVIDE THE CLAMPING

FORCE DURING BONDING. MATERIALS ENGINEERING, DEPARTMENT 3573, WROTE

AMENDMENT 21 TO STP 6523 TO IMPLEMENT THE PAC AND IT WAS RELEASED

JANUARY 13, 1986. AMT THEN WROTE REVISION 1.7/A.2.1/A.5/A.6/A.7 TO

PROCESS INSTRUCTION 6523 AND SUBMITTED IT FOR APPROVAL. DUE TO DELAYS

IN THE APPROVAL OF THE PI BECAUSE OF THE 51L INVESTIGATION, IT HAS NOT

YET BEEN RELEASED. B. FAILURE TO INSTALL IN THE REQUIRED LOCATION

DESPITE IMPROVEMENTS THAT HAVE BEEN MADE IN THE PAST TO THE

INSTALLATION METHODS, THERE CONTINUES TO BE A HIGH FAILURE RATE DUE TO

IMPROPERLY POSITIONED HEATERS. AN INVESTIGATION INTO WHAT MAY BE DONE

TO DECREASE THE FAILURE RATE IS NOW IN PROGRESS. 1/29/87 PRB STATUS -

CAPS CLOSURE IN APPROVAL LOOP AT MMC. ECD APPROXIMATELY 2-16-87

02-23-87 STATUS - AN EXCESSIVE NUMBER OF HEATER INSTALLATIONS WERE

BEING REJECTED DUE TO THE NUMBER OF VOIDS AND DEBONDS IN THE ADHESIVES

USED FOR ATTACHMENT AND/OR SHIFTING OF THE PHYSICAL POSITION OF THE

HEATERS WHILE THE ADHESIVE WAS SETTING. REVISION OF THE VOID CRITERIA,

CHANGES TO THE METHODS OF CLAMPING THE HEATERS IN PLACE WHILE THE

ADHESIVE SETS, AND RELAXATION OF THE TOLERANCES FOR THE PHYSICAL

LOCATION OF THE HEATERS WERE IMPLEMENTED (LWT-44 AND UP) FOR COR-

RECTIVE ACTION

	MSFC Response/Concurrence
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