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	Problem Description
DURING INSTALLATION OF A TUMBLE VALVE ON LWT-39, A REDDISH

CONTAMINATION WAS MARGINALLY VISIBLE IN THE FLANGE FACE LEAK PORT

OPENING. AN ATTEMPT WAS MADE TO PRESSURIZE THE PORT AND REMOVE THE

CONTAMINATION FOR ANALYSIS. A PRESSURE OF 43 PSI WAS APPLIED WITHOUT

SUCCESS. THE SUBSTANCE BLOCKED ALL GAS FLOW. LWT AFFECTED ARE 16, 20,

21, 22, 24, AND UP

	Contractor Investigation/Resolution
R/C MMC HAS DEVELOPED A TOOL TO INSPECT ALL PROPELLANT FLANGE

INSTALLATION PLANS TO INSPECT ALL LEAKPORTS IMMEDIATELY PRIOR TO

ASSEMBLY. LEAK PORT VERIFICATION IS ALSO REQUIRED AT ALL VENDORS. THE

CONTAMINATION MATERIAL WAS IDENTIFIED AS A POLYMER COMPOUND USED BY THE

VENDOR TO MASK POR- TIONS OF THE FLANGE DURING CADMIUM PLATING. THE

COMPOUND IS MANUFACTURED AND MARKETED UNDER THE TRADE NAME MICRO SHIELD

STOP-OFF LACQUER. A SAMPLE OF THE RED MATERIAL FOUND ON VALVE S/N 421,

WAS SUBMITTED TO THE LAB AND WAS CONFIRMED TO BE STOP-OFF LACQUER (REF

LAB REPORT #87A39) DC&R WAS ISSUED TO INPECT 13 VALVES IN INVENTORY

STORES. ONE VALVE, S/N 428, WAS FOUND TO HAVE THE LEAK PORT BLOCKED

WITH THE MASKING MATERIAL. THIS WAS DETERMINED BY TRYING TO PASS FREON

THROUGH THE LEAK PORT AND BY PRESSURIZING THE PORT WITH HELIUM TO 6

PSI. BASED UPON INITIAL INVESTIGATIONS, MAF HAS IMPLEMENTED AN

INSPECTION STEP AT ALL SEAL INSTALLATIONS TO VERIFY LEAK PORT OPERATION

IMMEDIATELY PRIOR TO FLANGE ASSEMBLY, AND TO INSPECT TUMBLE VALVES ON

LWTS 16, 20, 21, 22, 24 THRU 36, AND 38. 3/26/87 PRB STATUS - TUMBLE

VALVE ON LWT-39 WAS FOUND TO BE BLOCKED DUE TO CONTAMINATION IN THE

FLANGE FACE LEAK PORT OPENING. LWT AFFECTED ARE 16, 20, 21, 22, 24 AND

UP. AS A FAILURE/PROBLEM INVESTIGATION MAF IS (1) TO VERIFY LEAK PORTS

ARE OPEN AND FUNCTIONAL WITHOUT DISASSEMBLY, (2) TO CONDUCT A MARS

HISTORY REVIEW TO DETERMINE IF THERE HAVE BEEN INSTANCES OF LEAK PORT

BLOCKAGE ON ANY HARDWARE HAVING LEAK PORTS, (3) TO IDENTIFY ALL ET PART

NUMBERS WHICH CONTAIN LEAK PORTS AND (4) TO EVALUATE DESIGN TO

DETERMINE IF ANY OTHER CHARACTERISTICS OF FLANGE CONFIGURATION COULD

MASK SEAL LEAKAGE. ECD 4/17/87. MAF WILL ISSUE A PRELIMINARY ALERT AND

IT WILL BE COORDINATED WITH MSFC. 4/28/87 STATUS UPDATE (REF. MMC CAPS

OPEN ITEMS SUMMARY DATED 4/21/87) - ET CLEARANCES: - LWTS 16, 20, 22,

24 THROUGH 32 WERE NOT PROCESSED IN A MANNER TO CREATE BLOCKAGE. - LWTS

33 THROUGH 36 ARE PENDING DC&R P-87-003 INSPECTIONS. - LWT-37 PYRO

VALVE (S/N 418) WAS INSPECTED BY SUSPECT MARS T-93195 AND REPLACED WITH

A GOOD VALVE. - LWTS 38 AND 39 VALVES WERE INSPECTED BY SUSPECT MARS

AND REPLACED WITH GOOD VALVES. - LWT-40 AND SUBSEQUENT WILL RECEIVE

VALVES ACCEPTED BY DC&R INSPECTIONS OR MPP INSPECTIONS. ESTIMATED

COMPLETION DATE IS 05/8/87. 5/28/87 - PRB STATUS - NO CHANGE. ECD

6/8/87 8/25/87 CLOSURE UPDATE - REF CAPS P-058B GENERAL: A. THE

FOLLOWING TASKS WILL DETERMINE CAUSE FOR LEAK PORT BLOCKAGE AND ADDRESS

THE ACTIONS REQUIRED TO ELIMINATE THE CONDITION FROM FUTURE VALVE

DELIVERIES. B. CLEARANCE OF PREVIOUSLY INSTALLED VALVES, WHICH MAY HAVE

LEAK PORT BLOCKAGE, WILL BE ADDRESSED BY THIS CAPS. TASK I

FAILURE/PROBLEM INVESTIGATION VALVE, S/N 421, WAS EXAMINED BY

RELIABILITY ASSURANCE TO DETERMINE THE NATURE OF THE CONTAMINATION. THE

MATERIAL WAS A RED SEMI-TRANSPARENT SUBSTANCE WHICH HAD THE APPEARANCE

OF HAVING AT ONE TIME BEEN IN LIQUID STATE. THE CONTAMINATION WAS

IDENTIFIED AS A POLYMER COMPOUND USED BY THE VENDOR TO MASK PORTIONS OF

THE FLANGE DURING CADMIUM PLATING. THE COMPOUND IS MANUFACTURED AND

MARKETED UNDERTHE TRADE NAME MICRO SHIELD STOP-OFF LACQUER. A SAMPLE OF

THE RED MATERIAL FOUND ON VALVE S/N 421, WAS SUBMITTED TO THE LAB AND

WAS CONFIRMED TO BE STOP-OFF LACQUER (REFERENCE LAB REPORT #87A039)

DC&R P-87-001 WAS ISSUED TO INSPECT 13 VALVES IN INVENTORY STORES. ONE

VALVE, S/N 428, WAS FOUND TO HAVE THE LEAK PORT BLOCKED WITH THE

MASKING MATERIAL. THIS WAS DETERMINED BY TRYING TO PASS FREON THROUGH

THE LEAK PORT AND BY PRESSURIZING THE PORT WITH HELIUM TO 6 PSI. A

SUSPECT MARS WAS WRITTEN ON LWT-37 AND THE TUMBLE VALVE (S/N 418) WAS

REMOVED. THE LEAK PORT WAS BLOCKED WITH THE MASKING MATERIAL. THE

FOLLOWING ACTIONS SHALL BE ACCOMPLISHED: A. PROCUREMENT QUALITY REPORTS

NO FINAL ASSEMBLY LEVEL VERIFICATION OF LEAK PORT CLEARANCE FROM ANY

VENDORS (REFERENCE INTEROFFICE MEMORANDUM 3761-87-033). ALL COMPONENTS

NOT CLEANED AT MAF WHICH DO NOT HAVE VENDOR VERIFICATION FOR

UNOBSTRUCTED LEAK PORTS ARE SUSPECT. COMPONENTS ARE AS FOLLOWS: O

TUMBLE VALVE O DIFFUSER PLATE O LH2 FEEDLINE O HELIUM INJECT PLATE O

LH2 RECIRCULATION LINE O ECO SENSOR BOSS O L02 FEEDLINES (STAINLESS) O

GUCP VENT DISCONNECT B. TWO INSTANCES OF LEAK PORT BLOCKAGE WERE FOUND

BY THE REVIEW. THESE CONSISTED OF TWO L02 FEED- LINE ELBOWS FROM

DIFFERENT VENDORS. ONE BLOCKAGE WAS THE RESULT OF INCOMPLETE DRILLING

AND WAS FOUND BY MMMA CLEAN ROOM PERSONNEL. THE SECOND FEEDLINE WAS

PROCESSED BY AN OUTSIDE CLEANING VENDOR AND WAS BLOCKED WITH AN

UNDETERMINED CONTAMINATION. THE CONTAMINATION WAS FOUND BY MMMA FINAL

ASSEMBLY INSPECTION PERSONNEL (REFERENCE MARS T-64177 AND T-78663). C

QUALITY ENGINEERING REPORTS THAT THERE ARE NO VERIFICATION POINTS AT

MMMA TO ASSURE LEAK PORTS ARE OPEN. HOWEVER, CLEAN ROOM PERSONNEL

REVEALED THAT IT IS STANDARD PRACTICE TO PASS .020 SAFETY WIRE AND

FLUSH PORTS PRIOR TO FINAL CLEANING. THE PERSONNEL INDICATE THAT THIS

IS A RESULT OF THE SIGNIFICANT NUMBER OF PARTS RECEIVED FOR CLEANING

WITH LEAK PORT BLOCKAGE (RE- FERENCE INTEROFFICE MEMORANDUM

3741-87-062). D. THIS ACTION HAS BEEN COMPLETED BY ENGINEERING AND THE

DATA PROVIDED TO RELIABILITY ASSURANCE. E. TOOLING HAS BEEN FABRICATED

AND APPROVED FOR ET USAGE (REFERENCE T90Z0055). F. ENGINEERING EVALUATE

DESIGN TO DETERMINE IF ANY OTHER CHARACTERISTICS OF FLANGE

CONFIGURATION COULD MASK SEAL LEAKAGE. CLOSURE STATEMENT: EVALUATIONS

ARE COMPLETE (REFERENCE ENGINEERING TEST MMMA 3514-87-168). G. DC&R

P-87-004 AND P-87-005 WERE ISSUED TO INSPECT STOCK HARDWARE. COMPONENTS

FOUND WITH ELEVATED MEDIANS WERE TESTED UNDER TASK I.I ANS WERE

CONFINED TO THOSE SUPPLIED BY ARROWHEAD PRODUCTS. FOUR LEAK PORTS WERE

FOUND BLOCKED. ONE LEAK PORT WAS BLOCKED ON AN ARROWHEAD PRO- DUCTS

FEEDLINE. THE REMAINING THREE BLOCKED PORTS WERE ON LH2 DIFFUSER

MOUNTING PLATES MANU- FACTURED BY HAR-MAC. THE MATERIAL WHICH WAS

BLOCKING THE LEAK PORTS WAS IDENTIFIED AS A SILICON COMPOUND (REFERENCE

LAB REPORTS 87G069 AND 87G037). H. PROPELLANT FLANGES ON MPTA WERE

AVAILABLE FOR INSPECTION. MEDIAN ELEVATION AND LEAK PORT BLOCKAGE WERE

INVESTIGATED ON TEST PREPARATION SHEET E0009-514. NO ELEVATED MEDIANS

WERE FOUND, HOWEVER, ONE SARGENT AIRITE FEEDLINE WAS FOUND TO BE

BLOCKED WITH THE REMNANTS OF A .030" DRILL BIT. THE BIT HAD APPARENTLY

BEEN BROKEN OFF DURING THE INITIAL MACHINING PROCESS AND WAS NOT

DETECTED (REFERENCE MARS T-82645). TASK I TESTS WERE CONDUCTED ON

SELECTED HARDWARE OBTAINED UNDER TASK I.G. THESE COMPONENTS DISPLAYED

LEAK PORT MEDIANS WHICH WERE ELEVATED .001" TO .006" ABOVE THE PLANE

ESTABLISHED BY THE BOLT FLANGE FACE.TESTING WITH A BLANKOFF PLATE WAS

PERFORMED WITHOUT SEALS INSTALLED AND WITH DAMAGED SEALS INSTALLED

THIS WAS DONE TO DETERMINE THE AMOUNT OF GAS FLOW AVAILABLE PAST THE

MEDIAN AND DEMON- STRATE THE ABILITY TO DETECT SEAL LEAKAGE (REFERENCE

MARS T-94983 AND T-86695). CONCLUSIONS ARE THAT THE TEST GASES ARE

RESTRICTED OR BLOCKED BY THE FLANGE MEDIAN BELOW EXISTING TM04 LEAKAGE

RE- QUIREMENTS. THIS HAS THE EFFECT OF CONCEALING UNACCEPTABLE

LEAKAGE/DAMAGE OF THE PRIMARY SEAL DURING ATP TESTING. ADDITIONAL

RESTRICTIONS ARE APPARENTLY INTRODUCED BY THE SEAL BODY. THERE SHOULD

HAVE BEEN NO ADDITIONAL RESTRICTION AS THE SEAL'S PRIMARY LIP HAD BEEN

DAMAGED TO ALLOW UN- LIMITED FLOW. EXAMINATION OF A FLANGE JOINT CROSS

SECTION REVEALED THAT THE TEST GASES MAY FACE FLOW RESTRICTION/BLOCKAGE

AT 3 LOCATIONS BEFORE REACHING THE PRIMARY SEALING LIP. ENGINEERING IS

CONTINUING TESTS ON SPECIALLY FABRICATED FLANGES (REFERENCE TASK I.F)

TASK II CORRECTION ACTION A. BASED UPON INITIAL INVESTIGATIONS, WHICH

INDICATE THE POTENTIAL EXISTS FOR UNDETECTED LEAK PORT BLOCKAGE,

QUALITY ENGINEERING AND MANUFACTURING PLANNING HAVE IMPLEMENTED AN

INSPECTION STEP AT ALL SEAL INSTALLATIONS TO VERIFY LEAK PORT OPERATION

IMMEDIATELY PRIOR TO FLANGE ASSEMBLY. B. SCADS HAVE BEEN ISSUED TO ALL

VENDORS WITH LEAK PORT BLOCKAGE. A SCAD WAS NOT ISSUED TO HAR MAC AS

THIS SUPPLIER IS NO LONGER IN BUSINESS (REFERENCE SCADS 3761-87-037,

-068, AND -112). C. RELIABILITY ASSURANCE HAS ISSUED DC&R P-87-007 TO

INSPECT SUSPECT LEAK PORTS ON LWTS 39 THROUGH 42. D. AN ALERT HAS BEEN

PREPARED AND FORWARDED TO MSFC FOR EVALUATION RELATIVE TO DISTRIBUTION

TO THE GIDEP SYSTEM (REFERENCE ALERT MMC-ET-RA07B-23). E. CONTRACT

LETTER 87MO-0629 HAS BEEN ISSUED TO ALERT THE CUSTOMER OF CONCERNS FOR

LEAK PORT BLOCK- AGE ON GFP HARDWARE. ACTION IS BEING TAKEN BY

CONTRACTS TO CLEAR GFP HARDWARE PER CUSTOMER DIRECTION (REFERENCE

CONTRACT LETTER 87MI-0696). F. PROCUREMENT QUALITY HAS IMPLEMENTED AN

INSPECTION OF ALL VENDOR SUPPLIED COMPONENTS WHICH HAVE LEAK PORTS

INSPECTIONS WILL BE PERFORMED AFTER ALL OTHER OPERATIONS ARE COMPLETE

G. ENGINEERING HAS IMPLEMENTED LEAK TEST OF 50 PSI REQUIREMENTS WHICH

ARE COMPATIBLE WITH EXISTING RACO/CREAVY FLANGE CONFIGURATION. REF B0

1793 TASK III CLEARANCE OF EFFECTIVITIES BLOCKED LEAK PORTS THERE ARE

NO CONSTRAINTS. SUSPECT LEAK PORTS ON LWTS 16, 20, 21, 22 AND 23

THROUGH 38 WILL BE IN- SPECTED WITH MOD KITS GENERATED BY B0 1793

SUBSEQUENT EFFECTIVITIES WILL BE VERIFIED BY DC&R P- 87-007, MPP, OR

MARS INSPECTIONS. RAISED MEDIAN AND SEAL CONCERN THERE ARE NO

CONSTRAINTS. RACO/CREAVY SEAL INTEGRITY ON LWTS 16, 20, 21, 22, 23, AND

UP WILL BE VERIFIED BY 50 PSI LEAK TESTING PER B0 1793. TASK IV

CAUSE/CORRECTIVE ACTION SUMMARY INSPECTIONS REVEALED THAT RANDOM

OCCURRENCES OF BLOCKED LEAK PORTS EXISTED ON PROPELLENT FLANGES. THESE

COMPONENTS WERE SUPPLIED BY VENDORS AND CLEANED OUTSIDE OF MAF. TOOLING

WAS DEVELOPED TO INSPECT LEAK PORTS ON PROPELLENT FLANGES ASSEMBLED

PRIOR TO KNOWLEDGE OF THIS PROBLEM. THE INSPEC- TIONS WERE IMPLEMENTED

THROUGH MOD KIT, DC&R AND MARS ACTIVITY. INSPECTIONS WERE ADDED TO ALL

PRO- PELLENT FLANGE INSTALLATION PLANS TO INSPECT THE LEAK PORTS

IMMEDIATELY PRIOR TO ASSEMBLY. LEAK PORT VERIFICATION IS ALSO REQUIRED

AT ALL VENDORS AFTER COMPONENT CLEANING. DURING LEAK PORT

INVESTIGATIONS, CONCERNS SURFACED REGARDING THE DIMENSIONAL

REQUIREMENTS ON RACO/ CREAVY PROPELLENT FLANGES. EXISTING REQUIREMENTS

COULD ALLOW RESTRICTION OF TEST MEDIA FLOW RE- SULTING IN INACCURATE

LEAK TEST DATA. ENGINEERING CONDUCTED A STUDY OF THIS PHENOMENA AND

CONCLUDEDA CHANGE IN LEAK TEST PARAMETERS WOULD COMPENSATE FOR THE

CONDITION. THE NEW LEAK TEST REQUIREMENTSWERE IMPLEMENTED BY MOD KIT

RELEASE AND ATP/TM04 CHANGES. THESE ACTIONS ARE SUFFICIENT TO CLOSE

THIS CAPS
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