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	Problem Description
REF: CPR FOAM APPLIED OVER ISOCHEM HAD AREAS OF DEBOND & POOR ADHESION

ON LWT-12 & LWT-15

	Contractor Investigation/Resolution
12/11/84 - THIS PROBLEM IS NOT A CONSTRAINT TO FUTURE LAUNCHES AS THE

POOR ADHESION AND/OR DEBOND- ING IS DETECTABLE & REPAIRABLE. ALL

AFFECTED LWT'S HAVE BEEN CLEARED FOR USE BY REPAIR AND/OR MRB ACTION

THE REPORTED CONDITION APPEARS TO BE THE RESULT OF BATCH VARIATION OF

ISOCHEM ADHESIVE.INVESTIGATION INTO THE THE CAUSE OF THIS PROBLEM IS

CONTINUING. 3/6/85 STATUS AT PRB MTG 2-25-85 AS FOLLOWS - FA HAS NOT

DETERMINED CAUSE OF FAILURES. MMC MGMNT HAS MADE THIS A HIGH PRIORITY

ITEM FOR RESOLUTION. CAPS WILL BE REVISED TO INCLUDE OVERHEATING

6/5/85 STATUSED AT PRB MTG 4-16-85 AS FOLLOWS - ISOCHEM ADHESIVE FAILED

IN AREAS WHERE CLEANING SOLVENT WAS USED TO REMOVE TAPE RESIDUE. THIS

PROBLEM GOES AWAY WITH ET37 WHEN THE USE OF ISOCHEM ADHESIVE IS PHASED

OUT. A WORKABLE SOLUTION TO THIS PROBLEM IS TO AVOID THE USE OF

CLEANING SOLVENTS IN THIS AREA. MMC WILL TRY TO CLOSE THIS PROBLEM

6/5/85 STATUS AT PRB MTG 5-16-85 AS FOLLOWS - MMC EVALUATING ALTERNATE

MTRLS AND/OR PROCESSES FOR I/T. MSFC DOES NOT WANT TO DELETE USE OF

ISOCHEM ADHESIVE FOR THE PRESENT. MMC WILL CLOSE THE CAPS. ANY OTHER

ACTIONS WILL BE OUTSIDE THIS CAPS. 7/1/85 STATUSED AT PRB MTG 6-20-85

AS FOLLOWS - ALL C/A IS COMPLETE. MMC PREPARING CAPS FOR CLOSURE

EXPECT CAPS CLOSURE TO MSFC/PAS BY 6-28-85. 8/1/85 ET CLEARANCES -

LWT-6 THRU THESE TANKS WERE PROCESSED WITH ISOCHEM FORMULATED PRIOR TO

STM CHANGES WHICH LED TO LWT-10 INSTABILITY OF ISOCHEM GEL TIMES. THE

STABILITY OF THE ADHESIVE BATCHES USED ON THESE TANKS HAS BEEN

DEMONSTRATED BY SHELF-LIFE TESTS PERFORMED AFTER 12 MOS. NONE OF THE

BATCHES SHOWED A SIGNIFICANT CHANGE IN GEL TIME FROM THAT AT RECEIVING

INSPECTION. ADDITIONAL TESTS ON THRUST PANELS WERE PERFORMED PER DC&R

T-85-002. LWT-11 INSPECTED ON DC&R T-84-023 AT KSC. DEBOND FOUND IN ONE

OF 22 AREAS TESTED. DEBOND IS ISOLATED & REPAIRED BY DC&R T-84-003. REF

PR PV6-012365. ADDITIONAL TESTS PER DC&R T-85-003. LWT-12 PLUG PULLS

WERE PERFORMED IN VARIOUS AREAS ON THE I/T TO DETERMINE THE EXTENT OF

THE DEBOND AREAS. ALL AREAS DETECTED WERE REWORKED/REPAIRED PER MRB

DISPOSITION (T-70136). ALL OTHER AREAS HAVE BEEN ACCEPTED "USE AS IS"

BY MRB BASED UPON ENGR'G ANALYSIS. ADDITIONAL TESTING WAS PERFORMED BY

DC&R T-85-004. LWT-13 INSPECTED ON DC&R'S T-84-017 & T-85-003. LWT-14

INSPECTED ON DC&R'S T-84-017 & T-85-004. LWT-15 CPR TO ISOCHEM BOND

FAILED TO MEET MINIMUM STRENGTH REQMNT DURING ACCEPTANCE TEST. FURTHER

TESTING DETECTED NUMEROUS DEBONDS. CPR OVER ISOCHEM WAS STRIPPED &

REAPPLIED. REWORK PASSED NORMAL TEST PLUS 3 ADDITIONAL PLUG PULLS (REF

MARS T-59489). ADDITIONAL TESTS WERE ALSO PERFORMED PER DC&R T-85-004

LWT-16 INSPECTION ON DC&R'S T-84-017 & T-85-007. LWT-17 INSPECTION ON

DC&R'S T-84-017 & T-85-004. LWT-18 INSPECTION ON DC&R'S T-84-017 &

T-85-004. LWT-19 ISOCHEM ADHESIVE USED ON THESE TANKS FORMULATED WITH

KOPPER'S RESIN, WHICH GIVES STABLE THRU GEL TIME. SIX ADDITIONAL PLUG

PULLS WERE PERFORMED ON LWT-19 THRU LWT-22, PER MPP LWT-24 CALLOUT

EIGHTY-EIGHT ADDITIONAL TESTS PERFORMED ON THRUST PANELS PER DC&R

T-85-005 FOR EACH TANK, EXCEPT LWT-20. THIS TANK HAD 72 TESTS PERFORMED

ON THRUST PANELS. LWT-25 EIGHTY-EIGHT TESTS PERFORMED ON THRUST PANELS

PER DC&R T-85-006. LWT-26 EIGHTY-EIGHT TESTS ON THRUST PANELS PER POD

ET-3600-1671. LWT-27 EIGHTY-EIGHT TESTS ON THRUST PANELS PER POD

ET-3600-1671. LWT-28 EIGHTY-EIGHT TESTS ON THRUST PANELS PER POD

ET-3600-1671. 8/1/85 RESOLUTION - DEBONDS IDENTIFIED ON LWT-12 WERE

DETERMINED TO BE GAS POCKETS CAUSED BY STYRENE OUT-GASSING DURING

CONT'D CURING OF THE ISOCHEM RESIN AT THE TIME OF CPR FOAM APPLICATION

INVESTIGATION AT THAT TIME REVEALED THAT THE ISOCHEM MFR'R HAD CHANGED

POLYESTER RESINS USED TO FORMULATE THE ISOCHEM & THE NEW RESIN (SILMAR)

WAS NOT AS STABLE AS THE PREVIOUSLY USED RESIN (KOPPERS). THE EXISTING

IN-HOUSE STOCK OF ISOCHEM CONTAINING SILMAR RESIN WAS MODIFIED BY ADDI-

TION OF A PROMOTER & ITS STABILITY MONITORED ON A WEEKLY BASIS. THE

MODIFIED RESIN WAS USED ON LWT-14 THRU LWT-16 INTERTANKS. IN ADDITION

TO THE RESIN MODIFICATION, PROCESS INSTRUCTIONS WERE REVISED TO CHANGE

THE PERCENTAGES OF CATALYST ADDITION FROM 1 TO 3% TO 2 TO 3%. NEW

BATCHES OF ISOCHEM HAVE BEEN MADE USING THE KOPPERS RESIN & USED IN

MFR'G BEGINNING WITH LWT-17 INTERTANK. DEBONDS FOUND ON LWT-22

INTERTANK HAD A DIFFERENT FAILURE MODE THAN THOSE FOUND ON LWT-12

THESE FAILURES HAD THE APPEARANCE OF A "SLICK-OFF" THAT GENERALLY IS

ASSOCIATED WITH SOME FORM OF CON- TAMINATION. LAB TESTS FAILED TO

DETECT ANY FORM OF CONTAMINATION, BUT DID IDENTIFY AN INCREASED LEVEL

OF OXYGEN ON THE ISOCHEM SURFACE OF DEBONDED SAMPLES FROM LWT-22. THIS

OXYGEN IS HYPOTHESIZEDTO BE ASSOCIATED WITH HYDROGEN BONDED HYDROXYL

GROUPS (WATER). TESTS MADE ON TEST SAMPLES EXPOSED TO HIGH HUMIDITY &

TEMP (90% RH, 140 DEGS F) PRODUCED SURFACES ESSENTIALLY THE SAME AS THE

DEBOND. THESE SAMPLES SHOWED A GREATER QUANTITY OF EXPOSED MICA (FILLER

USED IN THE ISOCHEM) ON THE RESIN SURFACE & MICA IS CONSIDERED TO BE

HYGROSCOPIC. MANY AREAS OF DEBONDS APPEARED IMMEDIATELY ADJACENT TO &

ALONG THE THRUST PANEL RIBS. THESE RIBS ARE MASKED WITH TAPE DURING

PROCESSING FOR PROTECTION DURING ISOCHEM APPLICATION. UPON REMOVAL OF

THE TAPE, THE RIBS ARE SOLVENT WIPED USING FREON TMC (50%

METHYLENECHLORIDE). THIS SOLVENT, IF WIPED OVER THE ISOCHEM DURING

SOLVENT CLEANING OF THE RIBS TO REMOVE TAPE RESIDUE OR ISOCHEM, COULD

REMOVE THE RESIN COATING OVER THE MICA FILLER & EXPOSE IT TO

ATMOSPHERIC MOISTURE. DURING PROCESSING OF THE INTERTANK, IT SOMETIMES

HAS BEEN NECESSARY TO PERFORM A "PAPER SPRAY" TO EVALUATE THE FOAM

SPRAY SET UP PRIOR TO APPLYING THE FOAM TO THE HARDWARE. THIS PROCEDURE

EXPOSES THE ISOCHEM TO ELEVATED FACILITY & FOAM EXOTHERMIC TEMPS

CORRECTIVE ACTIONS, BASED UPON LWT-22 FINDINGS, INCLUDE RESTRICTING

PAPER SPRAYS & DELETION OF SOLVENT WIPING AFTER ISOCHEM APPLICATIONS

PLUG PULL TESTS (72 TO 88 TESTS) WERE PERFORMED ON INTERTANK THRUST

PANELS PER DC&R OR POD REQMNTS ON LWT-10 THRU LWT-27. RESULTS OF THESE

TESTS BEGINNING WITH LWT-11 INDICATE THAT C/A'S IMPOSED HAVE BEEN

EFFECTIVE IN PRODUCING IMPROVED HARDWARE. BOND TENSION TEST RESULTS

EFFECTIVITIES AVG (PSI) STD DEVIATION (PSI) % FAILURE (
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