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	Problem Description
PROBLEM

ARGON GAS USED FOR WELDING EXTERNAL TANK HARDWARE WAS FOUND 

TO CONTAIN UP TO 40.5 PPM OF CO2.  THE REQUIREMENT PER 

LOCKHEED MARTIN MICHOUD SPACE SYSTEMS SPECIFICATION IS 5 PPM 

MAXIMUM OF CARBON BEARING GASES.

CRITICALITY: 

THIS CONDITION IS A NON-CONFORMANCE AND DID NOT RESULT IN A 

FAILURE.  THIS IS A DISCRETIONARY CAPS. 

INITIAL INVESTIGATION IS DOCUMENTED ON SPECIAL INVESTIGATION 

SI-00-S001

* NOTE: REVISION "B" DATED 5/24/00 CLOSES THIS CAPS.

	Contractor Investigation/Resolution
GENERAL:

INITIAL INVESTIGATION WAS PERFORMED ON SPECIAL INVESTIGATION 

SI-00-S001.

WELDERS IN THE TECHNICAL ENGINEERING LAB DETECTED A LESS THAN 

OPTIMUM WELD BEAD. THE ARGON GAS CYLINDER IN USE WAS CHANGED 

AND SENT TO THE TECHNICAL OPERATIONS LAB. ON 1-7-2000 FOR 

ANALYSIS.  THIS SUSPECT CYLINDER WAS FROM SUPPLIER TRI-GAS 

DOUSSAN, MANUFACTURING LOT 221917, WHICH WAS ACCEPTED ON 

RECEIVING ACCEPTANCE PLAN (RAP) LAB TEST 99G457.

THE RAP FOR ARGON GAS REQUIRED TESTING OF ALL LOTS FOR OXYGEN 

(10 PPM), MOISTURE CONTENT (11 PPM) AND OTHER IMPURITIES AS 

TOTAL HYDROCARBON (4 PPM). THE RAP DID NOT TEST FOR CO2 

CONTENT.

THE STM-Y-441 REQUIREMENT FOR ARGON WELD GAS SPECIFIES THAT 

CARBON BEARING GASES SHALL BE 5 PPM MAXIMUM.  

QUANTIFICATION OF CO2 LEVELS REQUIRED A "TEST STANDARD" FOR 

CALIBRATION.  CALIBRATION STANDARDS WERE ORDERED AND RECEIVED 

AT MAF ON 1-11-2000. THE SUSPECT ARGON GAS CYLINDER WAS 

TESTED BY THE TECH. OPS. LAB AND FOUND TO HAVE APPROXIMATELY 

22 PPM OF CO2.

TASK I FAILURE/PROBLEM INVESTIGATION

*A. PERFORM WELD TESTING TO DETERMINE IMPACT ON WELD 

    PROCESSING FOR BOTH 2219 AL. & 2195 AL. HARDWARE, FORMALIZE

    LAB TEST RESULTS AND ISSUE REPORT.

    RESPONSIBILITY: J. TAKESHITA/4643 D. BOLSTAD/4600

    ECD:  2-25-2000

    EXTENSION: 3-21-2000

    EXTENSION: 4-18-2000 

    COMPLETE: 5-3-2000

CLOSURE STATEMENT:

THE TESTING IDENTIFIED THAT CO2 CONTAMINATED ARGON GAS 

(22PPM, 36PPM, AND 40PPM) DOES NOT AFFECT WELD STRENGTH. IT 

ALSO DOES NOT CAUSE SIGNIFICANT DETERIORATION OF THE WELD 

SURFACES THAT WOULD CAUSE PROBLEMS WITH NON-DESTRUCTIVE 

EXAMINATION. ALL WELDS THAT MAY HAVE BEEN WELDED WITH THE CO2 

CONTAMINATED ARGON GAS ARE CONSIDERED ACCEPTABLE. REF. NCD 

N037949 FOR TESTING SPECIFICS. 

*B. REVIEW SPECIFICATION STANDARDS FOR HELIUM, ARGON AND 

    NITROGEN TO DETERMINE WHAT ELEMENTS ARE CRITICAL TO ENSURE 

    PROPER WELDABILITY.

    RESPONSIBILITY: F. OGDEN/4630 D. BOLSTAD/4600

    ECD:  2-18-2000

    EXTENSION: 3-21-2000

    COMPLETE: 3-21-2000

CLOSURE STATEMENT:

ARGON GAS SPECIFICATION MMS-Y-441 WAS CHANGED UNDER EC011382, 

(H-36809-384) TO CLARIFY TESTING METHODS IN LINE WITH 

COMPRESSED GAS ASSOCIATION TESTING METHODS. ELEMENTS IN THE 

TABLES WERE REDEFINED TO BE MORE SPECIFIC SUCH AS, "CARBON 

BEARING GASES" WAS CHANGED TO CO/ CO2. THE HELIUM AND 

NITROGEN SPECIFICATIONS ARE PER MIL-PRF-27407 AND MIL-PRF-

27401 RESPECTIVELY AND WILL REMAIN UNCHANGED. 

*C. FOR CLARIFICATION ONLY, "C" INADVERTENTLY NOT USED IN THE 

    ORIGINAL RELEASE. 

*D. REVIEW RECEIVING ACCEPTANCE PLAN FOR HELIUM, ARGON AND 

    NITROGEN TO DETERMINE THE NEED FOR ANY CHANGES.

    RESPONSIBILITY: R. LEBOEUF/4710 R. PONTIFF/4700

    F. OGDEN/4630 D. BOLSTAD/4600

    D. DONNELLY/3741 D. WESTPHAL/3740

    ECD:  2-25-2000

    EXTENSION: 3-28-2000

    EXTENSION: 4-21-2000 AWAITING TASK I.A REPORT

    COMPLETE: 5-23-2000

CLOSURE STATEMENT:

HELIUM AND NITROGEN RAP REQUIREMENTS REMAIN UNCHANGED. THE 

RECEIVING ACCEPTANCE PLAN WAS CHANGED FOR ARGON TO INCLUDE 

CO2 TESTING. REF. RAP MMS-Y-441. THE OTHER ELEMENTS IN THE 

SPECIFICATION WILL NOT BE PART OF THE ROUTINE RAP TEST 

REQUIREMENTS. REF. MEMO 4600-00-018 FROM D. BOLSTAD.

*E. DETERMINE AND REPORT ON WHAT QUALIFICATIONS OR 

    CERTIFICATIONS ARE REQUIRED BY SUPPLIERS OF MATERIAL OR 

    HARDWARE PURCHASED TO STM REQUIREMENTS.

    RESPONSIBILITY: F. OGDEN/4630 D. BOLSTAD/4600

    K. POY/3840  W. SCHRIEFFER/3840

    C. PEMBO/3761 S. PARIKH/3760

    ECD:  2-18-2000

    EXTENSION: 3-28-2000

    COMPLETE: 3-15-2000

CLOSURE STATEMENT:

HELIUM AND NITROGEN ARE PURCHASED TO MIL SPECIFICATIONS. 

THESE SPECIFICATIONS QUALIFY AND CERTIFY ANY SUPPLIER WHICH 

MEET THE REQUIREMENTS IN THE INDIVIDUAL SPECIFICATION. ARGON 

GAS AND LIQUID ARE PURCHASED TO STM MMS Y441 WHICH HAS AN 

APPROVED SUPPLIER LIST ATTACHMENT. MATERIAL SCIENCE IS 

RESPONSIBLE FOR QUALIFICATION OF SUPPLIERS ON THE LIST. 

THE REQUIREMENTS IMPOSED BY THE GOVERNING SPECIFICATION FOR 

THESE GAS OR LIQUID MATERIALS WILL BE VERIFIED BY PQC. THE 

VERIFICATION WILL BE BY REVIEWING THE ACTUAL TEST REPORTS, 

NOT JUST CERTIFICATIONS TO CONFORMANCE. REF. EMAIL FROM S. 

PARIKH DATED 3-15-2000.

F. IMPLEMENT TEMPORARY RECEIVING ACCEPTANCE PLAN REQUIREMENTS 

   TO TEST FOR CO2 ON NEW DELIVERIES OF ARGON.  THIS SHALL 

   REMAIN IN EFFECT UNTIL TASK D IS COMPLETE.

   RESPONSIBILITY: J. ADAMS/3743 D. WESTPHAL/3740

   COMPLETE: 1-28-00

CLOSURE STATEMENT:

THE TESTING FOR CO2 HAS BEEN ADDED TO THE LAB TICKET FOR EACH 

RAP TEST OF INCOMING ARGON GAS LOT.  

G. DETERMINE THE ROOT CAUSE OF THE CONTAMINATED ARGON GAS.

   RESPONSIBILITY: D. DONNELLY/3741 D. WESTPHAL/3740

   COMPLETE: 1-28-00

CLOSURE STATEMENT:

THE ROOT CAUSE WAS IDENTIFIED AS A LEAKING SHUT OFF VALVE 

COMMON TO THE ARGON GAS AND CO2 WELD MIX STATIONS, IN 

COMBINATION WITH THE INSTALLATION OF A NEW VACUUM PUMP ON 11-

15-99. THE SUPPLIER USUALLY PROCESSES HIGH PURITY ARGON GAS 

AND CO2 /ARGON GAS WELD MIX AT THE SAME TIME. THE NEW PUMP 

REACHES TOTAL VACUUM POTENTIAL 40% FASTER THAN THE OLD PUMP. 

THE REDUCED PUMP TIME ALLOWED MINUTE AMOUNTS OF CO2 GAS TO 

DIFFUSE INTO THE ARGON GAS SYSTEM THROUGH A LEAKING SHUT OFF 

VALVE WHILE THE CO2 WELD MIX WAS PROCESSING. THE OLD PUMP 

NEVER REACHED TOTAL VACUUM POTENTIAL UNTIL AFTER THE CO2 WELD 

MIX PROCESSING WAS COMPLETE. THEREFORE, PRIOR TO     11-15-

1999, NO CO2 FROM THE WELD MIX STATION WAS AVAILABLE TO 

DIFFUSE INTO THE ARGON GAS SYSTEM. REF. SCAR 00-002 RESPONSE.

CAUSE:

THE ROOT CAUSE WAS IDENTIFIED AS A LEAKING SHUT OFF VALVE 

COMMON TO THE ARGON GAS AND CO2 WELD MIX STATIONS, IN 

COMBINATION WITH THE INSTALLATION OF A NEW VACUUM PUMP ON 

11-15-99. FURTHER EXPLANATION IS GIVEN IN TASK I. G.

TASK II     CORRECTIVE ACTIONS

* SUPPLIER SCAR 00-002 RESPONSE IDENTIFIES THAT THE VARIAN 

  3400 STAR SYSTEM WAS UNABLE TO DETECT THE 5 PPM CO2 

  IMPURITIES IN THE ARGON DUE TO THE USE OF A 2.5% (25,000 PPM) 

  CO2 STANDARD. THE SPECIFIC CAUSE OF THE CO2 IMPURITIES WAS 

  IDENTIFIED AS A LEAKING SHUT OFF VALVE, IN CONJUNCTION WITH A 

  NEW VACUUM PUMP INSTALLED IN NOVEMBER 1999. THIS COMBINATION 

  ALLOWED SMALL LEVELS OF CO2 FROM A COMMON CO2 WELD MIX 

  STATION TO LEAK INTO THE PURE ARGON STATION.

  THE SUPPLIER IS INCORPORATING NEW TESTING AND ANALYTICAL 

  EQUIPMENT TO ENSURE DETECTION OF THE LOW LEVEL OF IMPURITIES 

  REQUIRED AND HAS SEPARATED THE PURE ARGON STATION FROM ALL 

  OTHER STATIONS WITH REMOVAL OF THE COMMON VENT, VACUUM AND 

  FILL LINES.

  THE TESTING FOR CO2 HAS BEEN ADDED TO THE RAP TEST OF 

  INCOMING ARGON GAS AT LMSS MICHOUD OPERATIONS.

TASK III CLEARANCE OF EFFECTIVITIES

* ALL ET HARDWARE IS CLEARED.

- ET-092, ET-102 THRU ET-110. THEY WERE BUILT PRIOR 12-7-99, 

WHICH IS WHEN CONTAMINATED ARGON GAS WAS DISTRIBUTED TO THE 

PRODUCTION FLOOR AT THE MICHOUD OPERATIONS FACILITY. 

- ET-093, ET-094, ET-111 THRU ET-115 - CLEARANCE ON NCD 

N037949 FROM TESTING.

PRODUCTION WAS LOT TESTED FOR CARBON BEARING GASES.

TASK IV CAPS CLOSURE SUMMARY

INITIAL INVESTIGATION WAS PERFORMED ON SPECIAL INVESTIGATION 

SI-00-S001.

WELDERS DETECTED A LESS THAN OPTIMUM WELD BEAD. THE ARGON GAS 

CYLINDER FROM SUPPLIER TRI-GAS DOUSSAN, MANUFACTURING LOT 

221917, WAS TESTED BY THE TECH. OPS. LAB AND FOUND TO HAVE 

APPROXIMATELY 22 PPM OF CO2.

THE RECEIVING ACCEPTANCE PLAN DID NOT TEST FOR CO2 CONTENT. 

THE STM-Y-441 REQUIREMENT FOR ARGON WELD GAS SPECIFIES THAT 

CARBON BEARING GASES SHALL BE 5 PPM MAXIMUM.

LMSS MICHOUD OPERATIONS TESTING IDENTIFIED THAT CO2 

CONTAMINATED ARGON GAS DOES NOT AFFECT WELD STRENGTH. ALL 

WELDS THAT MAY HAVE BEEN WELDED WITH THE CO2 CONTAMINATED 

ARGON GAS ARE CONSIDERED ACCEPTABLE. REF. NCD N037949 FOR 

TESTING SPECIFICS. 

THE SPECIFIC CAUSE OF THE CO2 IMPURITIES, REFERENCE SUPPLIER 

SCAR 00-002 RESPONSE, WAS IDENTIFIED AS A LEAKING SHUT OFF 

VALVE, WHICH WHEN A NEW VACUUM PUMP WAS INSTALLED IN NOVEMBER 

1999, ALLOWED SMALL LEVELS OF CO2 FROM A COMMON CO2 WELD MIX 

STATION TO LEAK INTO THE PURE ARGON STATION.

THE CORRECTIVE ACTIONS INCLUDE THE SUPPLIER INCORPORATING NEW 

TESTING AND ANALYTICAL EQUIPMENT TO ENSURE DETECTION OF THE 

LOW LEVEL OF IMPURITIES REQUIRED AND SEPARATION OF THE PURE 

ARGON STATION FROM ALL OTHER STATIONS WITH REMOVAL OF THE 

COMMON VENT, VACUUM AND FILL LINES. AT LMSS MICHOUD 

OPERATIONS, THE TESTING FOR CO2 HAS BEEN ADDED TO THE RAP 

TEST OF INCOMING ARGON GAS.

THIS CAPS IS CLOSED

 

	MSFC Response/Concurrence
8/7/2000 - BOARD ACCEPTED PROBLEM CLOSURE RATIONALE. SIGNATURES ARE ON 

FILE IN THE PAC.  THIS PROBLEM OFFICIALLY CLOSED. 
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