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	Problem Description
REF DOC: MMC MARS T-76521 ON JULY 22, 1985, DURING AN INSPECTION OF THE

LWT-30 INTERTANK (POST CPR FOAM PAPER SPRAY), A "BLISTER-LIKE"

CONDITION WAS OBSERVED IN THE BX-250 FOAM. THIS CONDITION WAS REPEATED

ON LWT'S 31 AND 32 INTERTANKS

	Contractor Investigation/Resolution
R/A - LWT-30, -31, AND -32 WERE REPAIRED PER MARS T-76521, T-85078, AND

T-85070, RESPECTIVELY. 1/9/87 - DISCREPANT BX-250 CONDITION WAS A

RESULT OF AN IMPROPER MIXTURE (OFF-RATIO) OF "A" AND "B" FOAM SPRAY

COMPONENTS. 1/9/87 BACKGROUND - A. ON JULY 22, 1985, DURING AN

INSPECTION OF THE LWT-30 INTERTANK (POST CPR FOAM PAPER SPRAY) A

"BLISTER/SWOLLEN" CONDITION WAS OBSERVED IN THE BX-250 FOAM (REF. MARS

T-75621). B. AFTER THE INTERTANK BX-250 FOAM APPLICATION WAS COMPLETED

PER ENGINEERING DRAWING 80973018414 AND ASSOCIATED PROCESS DOCUMENTS,

IT WAS PLACED IN CELL "H" FOR CPR APPLICATION. A CPR-488 FOAM PAPER

SPRAY WAS THEN CONDUCTED OVER THE BX-250 MATERIAL. APPLICATION

TEMPERATURES RANGED FROM 184 TO 226 DEGREES F. AFTER THE REMOVAL OF THE

CPR PAPER SPRAY, THE ABNORMAL BX-250 CONDITION WAS SITED. THIS

CONDITION WAS ALSO SIMILAR ON LWT-31, AND 32. FAILURE ANALYSIS T-75621

INDICATES THAT THIS ANOMALY RESULTED FROM AN IMPROPER MIXTURE

("OFF-RATIO") OF FOAM SPRAY COMPONENTS. THE "A" COMPONENT OF THE TWO

COMPONENTS (A AND B) SYSTEM WAS "BLED- OFF" TO COMPENSATE FOR AN

IMBALANCE OF PROPORTIONER SPRAY PRESSURE. 5/28/87 - STATUS UPDATE - NO

CHANGE ECD 6/30/87. 11/10/87 - CLOSURE UPDATE - REFERENCE MMC CAPS

T-056 TASK I FOAM PROCESSES/EQUIPMENT INVESTIGATION THIS TASK REQUIRES

THE SUBMITTAL TO RELIABILITY ASSURANCE, COPIES OF PROCESS DOCUMENTS

(AND ASSO- CIATED EQUIPMENT REQUIREMENTS) FOR THE SPRAY APPLICATION OF

NCFI, CPR, PDL, AND BX-250 FOAMS. IN ADDITION, PROBLEM HISTORIES (WHICH

INDIVIDUAL DEPARTMENTS ARE COGNIZANT OF) SHALL BE SUBMITTED. THIS

INFORMATION SHALL BE REVIEWED AND CATEGORIZED PRIOR TO DETERMINING THE

ADDITIONAL TASKS FOR THE RESOLUTION OF THIS CAPS. A. ENGINEERING

SPECIFICATION - 1512, 1513, 1518, 1523 B. PROCESS INSTRUCTIONS - 1512,

1513, 1518, 1523 C. MANUFACTURING PROCESS PLANS D. MANUFACTURING

OPERATION PROCEDURES E. TOOLING INSTRUCTION/DESIGN F. PRODUCTION

OPERATIONS - OPERATION/MAINTENANCE PROCEDURES CLOSURE STATEMENT ALL

NECESSARY DOCUMENTS AND PROBLEM HISTORIES HAVE BEEN SUBMITTED TO

RELIABILITY ASSURANCE. AN IN DEPTH REVIEW OF THESE ITEMS REVEALED THAT

SYSTEM AMELIORATION IS NEEDED IN THE FORM OF UPGRADING FOAM OPERATOR

SKILLS AND OVERALL EQUIPMENT EVALUATION. TASK II OF THIS CAPS WILL

ADDRESS CORREC- TIVE ACTION. TASK CLOSED *TASK II CORRECTIVE ACTION A

UPGRADE OPERATOR SKILL LEVELS INVESTIGATIONS HAVE SHOWN THAT WHEN A

SPRAY FOAM APPLICATOR IS KNOWLEDGEABLE OF THE OPERATING EQUIPMENT,

MATERIALS, AND APPLICATION PRINCIPLES, LATENT DEFECTS CAN BE PREVENTED

1. DEVELOPMENT OF A VIABLE FOAM APPLICATOR TRAINING (CERTIFICATION)

COURSE IN CONJUNCTION WITH THE PRIME EQUIPMENT VENDOR (GUSMER

CORPORATION). 2. TAILOR/ENHANCE THE TRAINING COURSE TO ALLOW FOR GUSMER

EQUIPMENT MODIFICATIONS PECULIARIZED BY MMMSS DESIGN. *CLOSURE

STATEMENT A FOUR DAY TRAINING COURSE WAS GIVEN TO MMMSS PRODUCTION FOAM

OPERATORS AND SUPERVISORS BY A GUSMER CORPORATION REPRESENTATIVE. THE

SYLLABUS CONSISTED OF EQUIPMENT COMPONENT ANALYSIS, PRAC- TICAL

APPLICATIONS AND TROUBLESHOOTING, BASIC FIELD KNOWLEDGE OF RELATED

CHEMISTRY, AND KNOWLEDGE OF PROPER SPRAY TECHNIQUES AND PROCEDURES

EIGHT INDIVIDUALS (A TOTAL OF 25 INDIVIDUALS PARTICI- PATED) FAILED THE

EXAMINATION GIVEN AT THE COURSE COMPLETION (CORRECTIVE ACTION WILL BE

ADDED AS A TASK, HEREIN). THE MMMSS TRAINING DEPARTMENT HAS DEVELOPED A

CERTIFICATION COURSE BASED ON MMMSS PROCEDURES AND OBSERVATION OF

GUSMER'S CURRICULUM (REFERENCE INTEROFFICE MEMORANDUM 3084-87-026, AND

GUSMER CORPORATION CORRESPONDENCE TO WM. JOHNSON; DATED MAY 7, 1987)

ITEM CLOSED B. PROCEDURE A REVIEW/REVISION OF ALL STP/PI FOAM DOCUMENTS

FOR CONSISTENCY AND CONTROL. CLOSURE STATEMENT STP/PI CONTROLS WERE

FOUND TO BE ADEQUATE FOR THESE DOCUMENTS WHICH ARE NOT PART PECULIAR

DETAILEDSPRAY INSTRUCTIONS ARE FURNISHED IN THE MPP SPRAY SCHEDULES FOR

EACH PARTICULAR APPLICATION. IT WAS AGREED THAT A STATEMENT COULD BE

ADDED TO THE ABOVE PROCESS INSTRUCTIONS DIRECTING THAT PROPORTIONER

NEEDLE VALVES NOT BE ADJUSTED AFTER PRODUCTION SPRAY HAS BEEN STARTED

THIS WILL BE DONE AT THE NEXT SCHEDULED REVISIONS TO PIS 1503, 1512,

1513, AND 1523. A PRODUCTION TIP WAS ISSUED IN DECEMBER, 1986 TO CALL

ATTENTION TO THIS ITEM (REFERENCE INTEROFFICE MEMORANDUM 3693-87- 177)

ITEM CLOSED C. EQUIPMENT EVALUATION 1. OFF-RATIO FOAM

DETERMINATION/MEASUREMENT EVALUATE THE DETERMINATION OF IMPROPER SPRAY

RATIOS THROUGH THE USE OF FLOW METERS, MANI- FOLDS, ETC. EVALUATE THE

USAGE OF WARNING ALARMS; GO/NO-GO GAUGES, ETC. METHOD ACCURACY SHALL BE

A FOCAL POINT. CLOSURE STATEMENT MEMOS 3572-87-123 AND 3614-87-192

SUMMARIZE THE RESULTS OF THE EVALUATION; WHICH CONCLUDED THAT THE

ACCURACY OF THE EXISTING PISTON TYPE PROPORTIONERS COULD NOT BE GREATLY

IMPROVED. A NEW TECHNICAL DIRECTIVE, ENTITLED "SOFI PROCESS

IMPROVEMENTS" (TD-675), WILL BEGIN IN FY 88. IT WILL DEVELOP A LONG

TERM EQUIPMENT UPGRADE PROGRAM FOR SOFI PROCESSES. ONE SPECIFIC ELEMENT

OF THIS PROGRAM, CON- DUCTED AT MSFC, (RADIAL PUMPS AND FLOW METERS)

DEMONSTRATED NOTABLY IMPROVED FOAM RATIO CONTROL (REF. IOM

3691-87-MJ-118). ITEM CLOSED 2. EVALUATION OF SPRAY GUN INITIAL

INVESTIGATIONS INDICATE INDISCRIMINATE PROBLEMS WITH SPRAY GUN

EQUIPMENT, SPRAY PATTERN ESTABLISHMENT, MIXING MODULE, CONTROL, ETC

EVALUATE THE GUSMER MODEL GX7 FOAM APPLICATION GUN AGAINST THE EXISTING

EQUIPMENT. PROVIDE A PROS VERSUS CONS LIST IN CONJUNCTION WITH EX-

PECTED FAILURES, OPERATOR COMPREHENSION, AND FINISHED PRODUCT RESULTS

CLOSURE STATEMENT A SPRAY GUN COMPARISON STUDY WAS CONDUCTED ON THE

GUSMER MODEL GX7 SPRAY UNIT VERSUS THE GUSMER AR (CURRENTLY UTILIZED)

COMPARISON PARAMETERS WERE MATERIAL OUTPUT, MATERIAL QUALITY, PATTERN

STABILITY, PRESSURE FLUCTUATION, MULTIPLE FIRING CAPABILITY, EASE OF

OPERATION/MAINTENANCE, AND OPERATOR TRAINING REQUIREMENTS. PRELIMINARY

DATA INDICATES THAT THE GX7 GUN HAS THE POTENTIAL TO OUTPERFORM THE

PRESENT 1:1 RATIO SPRAY GUNS USED IN PRODUCTION FOR OVERALL RELIABILITY

IN MEETING PRODUCTION NEEDS AND THE END ITEM (SOFI) ENGINEERING

SPECIFICATIONS (REFERENCE TPS MATE- RIALS JOB #2645 AND TEST RESULTS)

A MORE DETAILED EVALUATION OF A UNIVERSAL SPRAY GUN SYSTEM WILL BE

ADDRESSED AS A TASK, HEREIN (REF. SECT. F., ITEM #2). ITEM CLOSED 3

PERIODIC MAINTENANCE EVALUATE PRESENT SYSTEM OF EQUIPMENT OVERHAUL AND

PERIODIC MAINTENANCE. DEVELOP A REALISTIC PREVENTIVE MAINTENANCE PLAN

WHICH WILL ENCOMPASS: A. REDUCTION OF EQUIPMENT MAINTENANCE FROM

ANNUALLY TO QUARTERLY, SEMI-ANNUALLY, OR TRI- ANNUALLY. B. MAINTENANCE

OF BACKUP SYSTEMS C. IMPLEMENTATION PLAN CLOSURE STATEMENT REVIEW OF

THE EXISTING PERIODIC MAINTENANCE SCHEDULE RESULTED IN A CHANGE FROM AN

ANNUAL/VISUAL CHECK TO A QUARTERLY SPECIFIC FUNCTION INSPECTION (REF

MEMOS 3614-87-287 AND 3614-87-288). ITEM CLOSED D. FOAM OPERATOR SKILLS

CORRECTIVE ACTION SEVERAL PRODUCTION FOAM OPERATORS FAILED TO ACHIEVE

AN ACCEPTABLE GRADE AS A RESULT OF A FOAM OPERATOR TRAINING COURSE

GIVEN AT MAF. PRODUCTION OPERATIONS MANAGEMENT HAS COMMITTED TO

ADDITIONAL TRAINING FOR THESE INDIVIDUALS. AT THE COMPLETION OF THIS

ADDITIONAL INSTRUCTION, THE INDIVIDUALS WILL BE RE-EXAMINED. CLOSURE

STATEMENT PRODUCTION FOAM OPERATORS WERE TRAINED, RE-EXAMINED BY GUSMER

CORPORATION AND ACHIEVED ACCEPTABLE GRADES. ALL OPERATORS HAVE NOW

ACHIEVED ACCEPTABLES SCORES (REFERENCE GUSMER CORPORATION

0023 DENCE TO B. JOHNSON, DATED JULY 21, 1987). ITEM CLOSED E. FACILITY

- EQUIPMENT/SURPLUS/INVENTORY THIS TASK SHALL EVALUATE THE FOAM

EQUIPMENT STORAGE AND REPAIR AREA, EQUIPMENT SURPLUS, AND THE INVENTORY

OF ALL EQUIPMENT AND SPARE PARTS. 1. IDENTIFY (AND PLAN) STORAGE SPACE

FOR FOAM EQUIPMENT AND SPARE PARTS. MAINTAIN ADEQUATE SEPARATION

BETWEEN USED AND NEW MATERIALS (I.E., SOLUTION/SOLVENT CLEANING AREAS

FOR SPRAY GUNS/PARTS - STORAGE OF SYSTEM READY EQUIPMENT - STORAGE OF

SURPLUS). CLOSURE STATEMENT A STUDY WAS MADE FOR THE FOAM EQUIPMENT

STORAGE AND REPAIR AREAS. BASED ON THIS STUDY, RFF NO. C09-0093 WAS

SUBMITTED TO PURCHASE AND INSTALL THE DECKING, SHELVING, LIGHTS, ETC.;

THAT WERE IDENTIFIED AS NECESSARY TO CORRECT AND IMPROVE THE PRESENT

OPERATION (REF. MEMO 3100-87-1486). ITEM CLOSED 2. COMPUTER/MECHANIZED

SYSTEM FOR INVENTORY CONTROL CLOSURE STATEMENT AN IBM-PC COMPUTER HAS

BEEN PROCURED (ON-LINE 9/1/87) FOR THE COMPILATION OF INVENTORY

PERSONNEL SHALL BE TRAINED AND THE SOFTWARE REQUIREMENTS IDENTIFIED

(INVENTORY INPUT/ ASSESSEMENT SPECIFICATIONS). THIS SYSTEM WILL GIVE

ADEQUATE EQUIPMENT AND SPARE PARTS CONTROL FOR THE FOAM

PROPORTIONER/SPRAY GUN STORAGE AREA (REFERENCE INTEROFFICE MEMORANDUM

3652/EH/87-182 AND INFORMATION SYSTEMS SERVICE REQUEST CONTROL #53237,

USER REFERENCE #IE-768). ITEM CLOSED F. UNIVERSAL SPRAY GUN EVALUATION

PRELIMINARY TEST DATA (USING GUSMER GX7 SPRAY GUN) INDICATES THAT ONE

SPRAY GUN MAY BE USED TO REPLACE ALL EXISTING UNITS. THIS TASK WILL

DEVELOP A PLAN TO FURTHER EVALUATE/VERIFY THE INITIAL ENGINEERING DATA

IT IS EXPECTED THAT A MORE RELIABLE, SINGLE SPRAY UNIT WILL GREATLY

REDUCE FOAM FAILURES AND AUTOMATIC FOAM SPRAY ABORTIONS. 1

PROCUREMENT/EVALUATION OF SIMILAR GUNS. CLOSURE STATEMENT FEASIBILITY

OF A UNIVERSAL SPRAY GUN WILL BE BASED ON THE GUSMER GX7 MODEL AS A

PATHFINDER FOR THE PURPOSES OF THIS CAPS; SIMILAR UNITS MAY BE

EVALUATED (OUTSIDE THE SCOPE OF THIS CAPS) SHOULD THE UNIVERSAL GUN

CONCEPT BE DEEMED VIABLE. GUSMER CORPORATION HAS EXTENDED THE CON-

SIGNMENT OF THE GX7 UNIT FOR 90 DAYS (REF. GUSMER CORPORATION

CORRESPONDENCE TO R. WADSWORTH DATED 6/22/87). ITEM CLOSED 2. TEST PLAN

FOR SPRAY GUN EVALUATION CLOSURE STATEMENT A TEST PLAN TO EVALUATE

"UNIVERSAL" SPRAY GUN CANDIDATES, HAS BEEN APPROVED AND INITIATED (REF

IOM 3691-87-DAC-025 AND ADVANCED MANUFACTURING TECHNOLOGY TEST PLAN

3691-87-DAC-002). IN ADDITION, A PRODUCTION OPERATIONS DIRECTIVE

(ET-3600-1968) WILL DIRECT THE EFFORT TO IMPROVE THE INCUMBENT SPRAY

GUNS IN CONJUNCTION WITH THE AMT PARALLEL EFFORT. ITEM CLOSED TASK

CLOSED TASK III CLEARANCE OF EFFECTIVITIES NO CONSTRAINTS - THIS IS A

PRODUCTION CONCERN ONLY LWTS 30, 31, AND 32 WERE REPAIRED PER MARS

T-76521, T-85078, AND T-85070, RESPECTIVELY. THE "BLISTER/SWOLLEN" FOAM

ANOMALY IS VISUALLY DETECTABLE DURING THE INTERTANK FOAM APPLICATION

PROCESSING. THIS DISCREPANCY HAS ALSO BEEN OBSERVED ON THE LWT-40

INTERTANK (REFERENCE MARS T-84749). TASK IV CAUSE/CORRECTIVE ACTION

SUMMARY CAPS T-056 WAS INITIATED TO DETERMINE AN EFFECTIVE RECURRENCE

CONTROL MODE TO PRECLUDE THE APPLICATION OF OFF-RATIO FOAM ON THE

EXTERNAL TANK SUBSTRATES. FOLLOWING A FOAM PROCESS (AND ASSOCIATED

EQUIPMENT) INVESTIGATION, CORRECTIVE ACTION/SYSTEM AMELIORATION WAS

FOCUSED ON THE OPERATOR/TECHNICIAN SKILL LEVELS, FOAM PROCESS

PROCEDURES, FOAM APPLICATION SUPPORT EQUIPMENT, AND THE CARE AND

CONTROL OF FOAM EQUIPMENT. OPERATOR/TECHNICIAN SKILLS IN ORDER TO

FACILITATE AN OVERALL FOAM PROCESSING AWARENESS, A FOAM APPLICATION

COURSE WAS CON- DUCTED BY GUSMER CORPORATION AT THE MICHOUD ASSEMBLY

FACILITY FOR THE PRODUCTION TPS TECHNICIANS AND SUPERVISION. THE COURSE

CURRICULUM CONSISTED OF EQUIPMENT COMPONENT ANALYSIS, PRACTICAL

APPLICATIONS AND TROUBLESHOOTING, BASIC FIELD KNOWLEDGE OF RELATED

CHEMISTRY, AND PROPER SPRAY TECHNIQUES AND PROCEDURES. ALL OF THE

PRODUCTION TPS TECHNICIANS (WHO COMPLETED THE COURSE RE- QUIREMENTS)

WERE CERTIFIED BY THE GUSMER CORPORATION AND THE MANNED SPACE SYSTEMS'

TRAINING DEPARTMENT. THE GUSMER CORPORATION CURRICULUM, WAS WITNESSED

BY THE MANNED SPACE SYSTEMS' TRAINING DEPARTMENT; AND ADOPTED AS AN

ANNUAL CERTIFICATION COURSE. FOAM PROCESS PROCEDURES THE APPLICABLE

STP/PI FOAM DOCUMENTS WERE REVIEWED FOR PROCESS ADEQUACY. IT WAS

DETERMINED THAT THE PROCEDURAL SYSTEM WAS SUFFICIENT TO CONTROL THE

APPLICATION OF FOAM PRODUCTS TO THE EXTERNAL TANKS (AS SPECIFIED PER

THE ENGINEERING AND QUALITY REQUIREMENTS). IN ADDITION, HOWEVER, A

(WARNING) STATEMENT TO ADDRESS THE ADJUSTMENT OF VALVES DURING THE

SPRAY APPLICATION WILL BE ADDED TO THE APPLICABLE PROCESS INSTRUCTIONS

AT THE NEXT SCHEDULED UPDATE (IN THE INTERIM, A PRODUCTION TIP WAS

INITIATED FOR DIRECTION). THE ADJUSTMENT OF THE PROPORTIONER VALVES,

DURING THE AUTOMATIC SPRAY OPERATIONS, RESULTED IN AN OFF-RATIO

CONDITION ON THE LWT-31 INTERTANK. FOAM APPLICATION SUPPORT EQUIPMENT

AN EVALUATION OF THE EXISTING SOFI PROCESS EQUIPMENT CONCLUDED THAT THE

PRESENT SYSTEM COULD NOT BE IMPROVED WITH "BAND-AID" TYPE RESOLUTIONS

HOWEVER, THROUGH THE USE OF PAST FAILURES, AND PRESENT TECHNOLOGY, THE

ENTIRE SYSTEM CAN BE ENHANCED TO PRODUCE, CONSISTENTLY, CONFORMING FOAM

APPLICATIONS. CONSEQUENTLY, A TECHNICAL DIRECTIVE WAS INITIATED TO

DEVELOP/DESIGN EQUIPMENT UPGRADES FOR THE SOFI PROCESSES. THE INTERIM

IMPROVEMENTS WERE THE OPTIMIZATION OF THE SOFI SPRAY GUN SYSTEMS AND

THE UPGRADE OF THE FOAM PROCESS EQUIPMENT MAINTENANCE AND CONTROL

EQUIPMENT CARE AND CONTROL THE ON-SET OF "RATE-PRODUCTION" RESULTED IN

ADDITIONAL FOAM EQUIPMENT (THE STOCKPILING OF FORMU-

LATORS/PROPORTIONERS, SPRAY GUNS, SPARE PARTS, ETC. TO SUPPORT THE

"RATE PRODUCTION" MATERIAL/ EQUIPMENT DEMAND) FOR THE MAF PRODUCTION

SOFI EQUIPMENT AREA. A REDUCTION IN PRODUCTION ACTIVITY HOWEVER,

CREATED A SURPLUS IN EQUIPMENT AND PARTS. TO PRECLUDE THE POSSIBILITY

OF ANOMALIES RESULTING FROM HOUSEKEEPING (SURPLUS MATERIAL IN

DISARRAY), A SYSTEM WAS INITIATED TO PROVIDE IN- VENTORY CONTROL, AND

ARRANGE/TIDY THE EQUIPMENT STORAGE/REPAIR AREA. CONCLUSION THE

APPLICATION OF OFF-RATIO FOAM ONTO AN EXTERNAL TANK SUBSTRATE CAN ONLY

BE PRECLUDED BY EQUIPMENTDESIGN. ADVANCED MANUFACTURING TECHNOLOGY IS

PRESENTLY WORKING A LONG TERM PLAN TO DEVISE SUCH A SYSTEM. IN THE

INTERIM, SYSTEM AMEILORATION WILL BE AFFECTED THROUGH THE EDUCATION OF

PRODUCTION WORKERS, MAINTAINING ADEQUATE CONTROL OF EQUIPMENT AND

ASSOCIATED SYSTEM PROCEDURES, AND THE IM- PROVEMENT OF RELATED SOFI

TOOLING (SPRAY GUNS). UNTIL A NEW SYSTEM (DESIGNED TO PRECLUDE THE

APPLICATION OF OFF-RATIO FOAM ONTO THE TANK SUBSTRATES) IS BROUGHT

ON-LINE, THE INTERIM CORRECTIVE ACTION SHOULD PRECLUDE THE APPLICATION

OF ANOMALOUS MATERIAL ONTO THE EXTERNAL TANK. TASK CLOSED
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