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	Problem Description
REF: MARS T-83805 PRIMER APPLIED TO LH2 TANK OF LWT-34 EXHIBITED A

NUMEROUS AMOUNT OF PIN HOLES OVER THE ENTIRE SURFACE OF THE TANK. THE

PRIMER MANUFACTURING LOT NUMBERS ARE 17-0218 (BASE) AND 17-0219 (CURING

AGENT)

	Contractor Investigation/Resolution
R/A - BARE METAL IS TOUCHEDUP AS A STANDARD REPAIR. 11/19/85 GENERAL -

THE PIN HOLES IN THE EPOXY PRIMER WAS FIRST REPORTED ON LH2 TANK,

LWT-34, IN CELL "P." THE SAME PROBLEM (TO A LESSER EXTENT) WAS THEN

OBSERVED ON LO2 AND LH2, LWT-33. IT WAS FURTHER NOTED THAT A SIMILAR

PROBLEM HAD OCCURRED ON AN LO2 FEEDLINE WHICH WAS PRIMED IN THE

COMMODITIES SHOP, BUILDING 103. ALL OF THE ABOVE OCCURRENCES WERE

RELATED TO THE EPOXY PRIMER MANUFACTURING LOT NUMBERS 17-0218 (BASE)

AND 17-0219 (CURING AGENT). A TEST OF THE RETAINED SAMPLE AT DESOTO DID

NOT REVEAL THE SAME CHARACTERISTICS (PIN HOLES). HOWEVER, PARTICULATES

IN EXCESS OF 25 MICRONS WERE NOTICED BY DESOTO; REQUIREMENT IS 12

MICRONS MAXIMUM. UPON NOTIFICATION BY DESOTO, MMC SUSPENDED THE USE OF

THIS LOT OF MATERIAL AT ALL LOCATIONS, INCLUDING THE SUBCONTRACTOR

LEVEL. A STUDY OF USAGE OF THE MATERIAL SHOWED THAT AT TANK LEVEL

APPLICATION, LO2 AND LH2 TANK, LWT'S 29 AND UP, WERE AFFECTED AND AT

THE COMPONENT LEVEL, LWT'S 28 AND UP WERE AFFECTED. INVESTIGATION -

THIS CAPS WILL DETERMINE THE CAUSE AND/OR RELATIONSHIP BETWEEN THE PIN

HOLES FOUND AT MICHOUD AND THE PARTICULATES NOTED AT DESOTO AND

SUBSEQUENTLY AT MAF. VARIOUS TASKS HAVE BEEN ASSIGNED TO INVESTIGATE

SPECIFIC AREAS AS FOLLOWS: TASK I THE QUALITY ENGINEERING LABS TO TEST

LOTS 0218 AND 0219 AND IDENTIFY ANY CHANGES OR UNUSUAL CHARACTERISTICS

IN THE BASE, CURE, AND SOLVENT COMPONENTS.. TASK II MARTIN MARIETTA

LABS (BALTIMORE) TO ANALYZE LOTS 0218 AND 0219 USING VARIOUS ANALYTICAL

TECHNIQUES AND COMPARE TO PRIMER DATA HISTORY AT MML. TASK III MATERIAL

AND TPS ENGINEERING TO PERFORM TESTS TO DEVELOP ACCEPTANCE RATIONALE

FOR AS-BUILT HARDWARE USING PRIMER LOT 17-0218 AND 0219. TESTS TO BE

CONDUCTED AT CYROGENIC CONDITIONS AND TO INCLUDE A STUDY ON CORROSION

IMPACTS. TASK IV QUALITY ENGINEERNG LAB AND MATERIALS ENGINEERING TO

DEVELOP A TEST SCHEDULE WHICH WILL ASSESS THE CHEMICAL STABILITY OF

LOTS 0218 AND 0219 WITH TIME. THE TEST SCHEDULE SHOULD INCLUDE THE NEW

LOT OF EPOXY PRIMER WITH MANUFACTURING LOTS 17-4107 AND 4108. TASK V

MATERIALS ENGINEERING, QUALITY ENGINEERING, QUALITY ENGINEERING LAB,

AND RELIABILITY ASSURANCE TO REVIEW SHELF LIFE REQUIREMENTS FOR

MMS-Y-719 PRIMER, AND INCLUDE ALL TPS MATERIALS. TAKS VI MATERIALS

ENGINEERING TO MONITOR AND REPORT TESTS CONDUCTED BY DESOTO ON LOTS

0218 AND 0219 TO EXPLAIN DIFFERENCE AND/OR CORRELATION OF PIN HOLES AND

PARTICLE EFFECTS NOTICED. 5/15/86 PRB STATUS - CAPS IS BEING PUBLISHED

FOR CLOSURE. 7/8/86 PROBLEM CAUSE - THE MOST PROBABLE CAUSE FOR

PINHOLES IN THE PRIMER IS A TRACE AMOUNT OF ORGANIC SILICONE

INADVERTENTLY INTRODUCED TO THE BASE COMPONENT DURING NORMAL

MANUFACTURING OPERATIONS AT DESOTO. THE CONTAMINANT MAY HAVE

CONTRIBUTED TO PIGMENT AGGLOMERATION UPON AGING, AS NOTED BY OVERSIZED

PARTICLES IN THE CURED FILM. FAILURE INVESTIGATION - THE LH2 TANK IS

CLEANED AND EPOXY PRIMED IN CELL "P", BUILDING 131. AFTER THE PRIMING

OPERATION, THE TANK IS VISUALLY INSPECTED FOR CONFORMANCE TO PI 3004

THE PINHOLES IN THE EPOXY PRIMER WERE FIRST NOTICED ON THE LH2 TANK,

LWT-34. SIMILAR PROBLEMS WERE REPORTED ON THE LO2 AND LH2, LWT-33 AND

AN LO2 FEEDLINE PRIMED IN THE COMMODITIES SHOP. ALL OF THE ABOVE

DEFECTS WERE FOUND TO BE RELATED TO ONE LOT OF PRIMER WHICH WAS

MANUFACTURING NUMBERS 17-0218 (BASE) AND 17-0219 (CURING AGENT). AN

IN-DEPTH STUDY, COORDINATED BY RELIABILITY ASSURANCE AND CONDUCTED BY

THREE LABORATORIES (MMC, MML, DESOTO), WAS PERFORMED ON THE SUSPECT

PRIMER TO DETERMINE THE CAUSE AND EFFECT OF THE PINHOLES AND OVERSIZED

PARTICULATES. RESULTS FROM DESOTO, INCORPORATED, SUGGESTS PIGMENT

AGGLOMERATION WAS MOST PROBABLY DUE TO UNDISPERSED BETONE THICKENER

EVEN THOUGH REGRINDING THE SUSPECT BASE MATERIAL SATISFACTORILY

REDISPERSED THE PIGMENT AND THE BETONE. USING VARIOUS ANALYTICAL

TECHNIQUES (SEM, ESCA, SRF, GS/MS), DESOTO FOUND NO SUBSTANTIAL

DIFFERENCES BETWEEN THE STANDARD AND SUSPECT PRIMER COMPOSI- TIONS

THEY COULD NOT ACCOUNT FOR THE PINHOLE PHENOMENON WHICH WAS OBSERVED

EVEN IN THE REDISPERSEDSUSPECT BASE. MARTIN MARIETTA QUALITY EVALUATION

LABS, USING SMALL AREA ELECTRON SPECTROSCOPY FOR CHEMICAL ANALY- SIS

(ESCA), REPORTED FINDING SILICONE IN THE BOTTOM OF SEVERAL PINHOLES

THIS WAS THOUGHT INSIGNI- FICANT IN CAUSING PINHOLING AS THE CURING

AGENT CONTAINS AN AMINO-SILANE COUPLING AGENT, WHICH ALSO FORMS

ORGANOSILANE BONDS TO THE SUBSTRATE. AT MMC'S REQUEST, DESOTO PROVIDED

A DIFFERENT CURING AGENT WITHOUT THE AMINOSILANE COUPLER TO MIX WITH

THE SUSPECT BASE. ONCE MIXED, THE RESULTANT FILM STILL DISPLAYED

PINHOLES, AND VIA SMALL AREA ESCA, AGAIN INDICATED THE PRESENCE OF AN

ORGANIC SILICONE WITHIN THE PINHOLE. EXTENSIVE TESTING BY MML SHOWED

DIFFERENCES IN PARTICLE MORPHOLOGY AND A MUCH LOWER SOLUTION VISCOSITY

FOR THE SUSPECT MIXED COMPONENTS, BUT DID NOT FIND CHEMICAL VARIATIONS

IN COMPOSITION VERSUS THE STANDARD PRIMER. MML DETERMINED THAT, AT THE

BOTTOM OF EACH PINHOLE, A THIN LAYER OF PRIMER RESIN CONTAINING

DISPERSED CORROSION RETARDING PIGMENTS COVERED THE ALUMINUM SUBSTRATE

A THOROUGH REVIEW OF THE DESOTO PROCESS AND RAW MATERIAL INSPECTION

TESTING WAS CONDUCTED BY MMC MATERIALS ENGINEERING AND DESOTO

PERSONNEL, WITH NO CONCLUSIVE INDICATIONS AS TO WHERE OR HOW THE

CONTAMINATION WAS INTRODUCED. THE PRIMER APPLIED TO THE LH2 TANK,

LWT-34, WAS EXTENSIVELY TESTED BY MATERIALS ENGINEERING ON THE FLIGHT

HARDWARE AND TEST PANELS, WITH ACCEPTABLE RESULTS AS INDICATED BELOW: -

FLIGHT HARDWARE TESTS WERE: - WET ADHESION TAPE TEST (REF MARS T-83805)

- ELCOMETER TEST (REF MARS T-83805) - TEST PANELS TEST WERE: - WET

ADHESION TAPE TEST - ELCOMETER TEST - LAP SHEAR - CRYOFLEX - BOND

TENSION - FINGER FLEX - CORROSION TESTING THE SUSPECT EPOXY PRIMER BASE

AND CURING AGENT AND RAW MATERIALS UNDERWENT THE FOLLOWING ANALYSES: -

SCANNING ELECTRON MICROSCOPY (SEM) - ENERGY DISPERSIVE X-RAY

SPECTROSCOPY (EDX) - X-RAY FLUORESENCE SPECTROSCOPY (XRF) - GAS

CHROMATOGRAPHY/MASS SPECTROSCOPY (GS/MS) - SECONDARY ION MASS

SPECTROSCOPY (SIMS) - ELECTRON SPECTROSCOPY FOR CHEMICAL ANALYSIS

(ESCA) - CONVENTIONAL AND SMALL SPOT THE ONLY SIGNIFICANT RESULTS,

USING SMALL SPOT ESCA, REVEALED A HIGH LEVEL OF SILICONE IN THE

 OF THE PINHOLE. SMALL SPOT ESCA. THIS ORGANIC SILICONE COULD NOT BE

DETECTED BY OTHER TECHNIQUES AS IT IS PRESENT IN THE BASE, ONLY IN

TRACE AMOUNTS. THIS CONTAMINATION IS BELIEVED TO HAVE BEEN

INADVERTENTLY INTRODUCED DURING NORMAL MANUFACTURING OPERATIONS AT

DESOTO AND MOST PROBABLY CONTRI- BUTED TO THE AGGLOMERATION OF

PIGMENTS. CORRECTIVE ACTIONS - THE PRIMER SPECIFICATION, STM K-719, HAS

BEEN UPDATED TO REFLECT THE FOLLOWING CHANGES: 1. ADD FINENESS OF GRIND

CHECK AT VENDOR AND ON MMC INSPECTION TESTS. THIS TEST INDICATES THE

ULTIMATE PARTICLE SIZE IN THE PRIMER. ACCEPTANCE CRITERIA IS 6 OR

BETTER ON HEGMAN GAUGE. 2. ADD STABILITY ON AGING TEST AT VENDOR ONLY

THIS IS AN ACCELERATED AGING TEST WHICH WILL HASTEN THE FORMATION OF

PIGMENT AGGLOMERATION IF THE PRIMER SYSTEM IS UNSTABLE. ON SPRAYOUT

AFTER TEST, THE CURED FILM SHALL NOT EXHIBIT DEFECTS OR OVERSIZED

PARTICULATES. THE ABOVE CORRECTIVE ACTIONS HAVE BEEN IMPLEMENTED BY

DESOTO, INCORPORATED, AND DEEMED ADEQUATE BY RELIABILITY ASSURANCE TO

PRECLUDE THIS PROBLEM. ALL BARE METAL (PINHOLES) ARE TOUCHED UP AS A

STANDARD REPAIR. CLEARANCE OF EFFECTIVITIES - BASED ON THE ACCEPTABLE

TEST RESULTS FOR BOND TENSION AND CRYOGLEX, THE CONSTRAINTS ON AFFECTED

ET'S (LWT'S 28 THROUGH 34) ARE LIFTED (REFERENCE INTEROFFICE MEMORANDUM

3571-86-02.) BASED ON THE CORRECTIVE ACTION IMPLEMENTED AT DESOTO TO

PERFORM STABILITY (AGING) TESTS, RELIABILITY ASSURANCE DEEMS THESE

ACTIONS ACCEPTABLE TO CLOSE THIS CAPS. RECOMMEND THIS PROBLEM REPORT BE

CLOSED
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