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	Problem Description
A G02 PRESSLINE EXPERIENCED STRUCTURAL FAILURE DURING ACCEPTANCE

TESTING. THIS FAILURE OCCURRED DURING THE PROOF LOAD/OPERATING PRESSURE

TEST (PARAGRAPH 5.1 OF ET ATP-180-389). THE LINE WAS PRESSURIZED TO 980

PSIG WITH AXIAL LOADS APPLIED. THIS FAILURE OCCURRED AT THE #2 WELD

BETWEEN THE 14180-5-3 TUBE (INCONEL 718) AND THE 14180-37 COLLAR

(INCONEL 718).  REFERENCE MARS T-80688

	Contractor Investigation/Resolution
CAUSE:  A RANDOM UNINTENTIONAL OVERTEST.  (REFERENCE CAPS P-053)

  R/C:  ENFORCEMENT OF THE MAINTENANCE REQUIREMENTS HAS BEEN IMPLEMENTED

        BY THE CONTRACTOR

R/A - MAF ACCEPTS THIS FAILURE TO HAVE NO CONSTRAINT BASED UPON

RATIONALE THAT THE FAILURE OCCURRED DURING ATP, WHICH IS DESIGNED TO

DETECT DEFECTIVE HARDWARE. ARROWHEAD PRODUCTS HAS PERFORMED A

PRELIMINARY FAILURE ANALYSIS AND HAS NOT BEEN ABLE TO DETERMINE CAUSE

THE REMNANTS OF THE LINE ARE BEING SHIPPED TO MAF FOR FURTHER ANALYSIS

6/19/86 PRB STATUS - FAILURE WAS A CLASSICAL OVERLOAD TYPE FAILURE

OCCURRING DURING TEST. A PRESSURE SURGE DURING TEST IS SUSPECT

FAILURE ANALYSIS IN DRAFT FORM. VENDOR (ARROWHEAD) IS CONTINUING

THEIR INVESTIGATION. ALL X-RAYS OF PREVIOUSLY ACCEPTED LINES ARE BEING

REVIEWED. ECD FOR THIS REVIEW IS 12-1-86. 7/15/86 PRB STATUS - FAILURE

IS A RESULT OF TENSILE OVERLOAD. FA IS STILL IN PROGRESS. 9/8/86 PRB

STATUS - CHANGE WELD PROCEDURES. REVIEW ATP TEST SEQUENCE. ECD 10-1-86

9/18/86 PRB STATUS - FAILURE IS A RESULT OF TENSILE OVERLOAD

CORRECTIVE ACTION INCLUDES CHANGING WELD REPAIR PROCEDURES TO DISALLOW

SURFACE GRINDING AFTER REPAIR, REVIEW TO ATP TO ASSURE NO INCORRECT

EXCESSIVE LOADS, AND EVALUATE AND/OR RUN SPECIAL TESTS ON THE ATP TEST

EQUIPMENT TO DETERMINE IF PRESSURE SPIKES ARE POSSIBLE. ECD IS 10-2-86

10/16/86 PRB STATUS - NO CHANGE EXCEPT ECD IS PROJECTED TO 4-1-88 DUE

TO X-RAY REVIEW. 1/29/87 PRB STATUS - NO CHANGE. 2/19/87 PRB STATUS -

NO CHANGE. 3/19/87 - UPDATE - NO CHANGE. 5/28/87 PRB STATUS - CHANGED

STATUS TO LAUNCH CONSTRAINTS BY MR. BRIDWELL DUE TO THE INCOMPLETION OF

FAILURE ANALYSIS AT MAF. THE LAUNCH CONSTRAINTS ASSIGNMENT WAS

COORDINATED WITH: _____________________________________________

                    ET PROJECT MANAGER - MR. G. P. BRIDWELL

                  _____________________________________________

                     CHIEF ENGINEER - MR. J.  NICHOLS

2/3/88 UPDATE - (REFERENCE CAPS P-061B.  MMC HAS DECIDED TO ISSUE CAPS

P-061 DUE TO THE MULTI-OCCURRENCES ON CAPS P-053 AND TO EVALUATE AND

IMPLEMENT CORRECTIVE ACTIONS TO PRECLUDE A RECURRENCE)

CAUSE:  A RANDOM UNINTENTIONAL OVER TEST

GENERAL

THIS CAPS TRACKS THE CORRECTIVE ACTIONS GENERATED AS A RESULT OF CAPS

P-053 TASK II, ITEM 1.B FAILURE ANALYSIS

TASK I.  FAILURE/PROBLEM INVESTIGATION

A G02 PRESSLINE (PD4800180-089, S/N 1089) EXPERIENCED STRUCTURAL

FAILURE ON MARCH 7, 1986, DURING ACCEPTANCE TESTING.  THIS FAILURE

OCCURRED DURING THE PROOF, LOAD/OPERATING PRESSURE TEST (PARAGRAPH

5.1 OF ET ATP-180-389).  THE LINE WAS PRESSURIZED TO 980 PSIG WITH

AXIAL LOADS APPLIED.  THIS FAILURE OCCURRED AT THE #2 WELD BETWEEN THE

14180-5-3 TUBE (INCONEL 718) AND THE 14180-37 COLLAR (INCONEL 718)

THIS WELD IS ADEQUATELY PROOFED

THE CONCLUSIONS OF THE FAILURE ANALYSIS ON THIS LINE ARE:

1.  THE LINE FAILED DUE TO TENSILE OVERLOAD WITH LITTLE ELONGATION

    THE FAILURE OCCURRED MAINLY IN THE HAZ AND WAS DUCTILE IN NATURE

2.  THE PART HAD BEEN GROUND TO A WALL THICKNESS OF .021" (DESIGN

    MINIMUM IS .022").  THERE WERE GRIND MARKS  PRESENT IN THE

    FAILURE AREA.  THIS FAILURE WAS AGGRAVATED BY THE GRINDING

3.  THERE WERE NO OTHER MATERIAL ANOMALIES NOTED

ADDITIONAL ENGINEERING TESTING WAS PERFORMED TO:

1.  CONFIRM INCONEL-718 ALLOWABLES

2.  DETERMINE THE IMPACT OF THIN SPOTS AND MISMATCH ON THE STRESS

    ANALYSIS

3.  VALIDATE THE BASIC DESIGN

4.  DETERMINE IF UNACCOUNTED LOADS COULD BE INTRODUCED FROM EITHER THE

    TEST EQUIPMENT OR TEST PROCEDURE

THE CONCLUSIONS ARE:

1.  INCONEL 718 ALLOWABLES ARE VALID

2.  LOCAL THIN SPOTS, PEAKING, AND MISMATCH WILL NOT CHANGE THE STRESS

    LEVELS BY MORE THAN 12%.  THIS STILL LEAVES A MORE THAN ADEQUATE

    DESIGN MARGIN

3.  ALL TESTED LINES EXCEEDED THE ULTIMATE LOAD/PRESSURE DESIGN

    REQUIREMENTS

4.  EXTRANIOUS LOADS COULD BE GENERATED BY CONTAMINATION OR AN

    INCORRECT CYLINDER PRESSURE GAUGE.  THE LOAD CYLINDER HYDRAULIC

    SYSTEM WAS NOT PROTECTED BY A SAFETY RELIEF VALVE.  THE PROBABILITY

    OF AN UNDETECTED MATERIAL OR PROCESS DEFECT IS CONSIDERED

    EXTREMELY REMOTE

TASK II.   CORRECTIVE ACTIONS

A.  EVALUATION OF CORRECTIVE ACTIONS

    EVALUATE ALL SUPPLIER AND IN HOUSE PROOF TEST EQUIPMENT FOR THE

    FOLLOWING:

    1.  DEDICATED SAFETY RELIEF VALVE SET 10% ABOVE MAXIMUM REQUIRED

        TEST PRESSURE (APPLIES TO INTERNALLY PRESSURIZED ITEMS AND

        LOAD CYLINDER HYDRAULICS)

    2.  FEASIBILITY OF ADDING THE FOLLOWING INSTRUMENTATION:

        A.  PRESSURE TRANSDUCERS (PRESSURE PICK-UP AT CYLINDERS) TO

            MEASURE HYDRAULIC PRESSURE OF ALL LOAD CYLINDERS UTILIZED

            DURING PROOF LOAD TESTING

        B.  PRESSURE TRANSDUCERS TO MEASURE PRESSURE IN ARTICLE BEING

            TESTED

        C.  LINEAR TRANSDUCERS TO MEASURE MOVEMENT OF LOAD CYLINDERS

        D.  DEVICE TO PERMANENTLY RECORD ALL MEASUREMENTS

    3.  HYDRAULIC FILTRATION SYSTEMS TO INCLUDE FILTER ON FIXED VOLUME

        PUMP BY-PASS CIRCUITS

    4.  TEST FIXTURE MAINTENANCE PROGRAMS WHICH INCLUDE, AS A MINIMUM,

        PERIODIC VERIFICATION OF HYDRAULIC SYSTEM CLEANLINESS/MOISTURE

        CONTENT, FIXTURE ALIGNMENT, AND RECALIBRATION OF GAUGES/LOAD

        CYLINDERS AS APPLICABLE

    5.  EVALUATE OTHER TEST EQUIPMENT CHARACTERISTICS OTHER THAN LOAD

        DEVICES TO DETERMINE IF A POTENTIAL EXISTS FOR DAMAGING HARD-

        WARE OR INVALIDATING OF PROOF TEST.  A COMPLETE FMEA IS NOT

        CONSIDERED NECESSARY

        CLOSURE STATEMENT

        AFTER A THOROUGH REVIEW OF THE PREVIOUS INVESTIGATIONS AND

        THE TESTING OF 3 LINES TO FAILURE, THE CONCLUSION REACHED

        WAS AN UNVERIFIED OVERTEST DUE TO CONTAMINATION OR AN

        INCORRECT CYLINDER PRESSURE GAUGE READING.  THE PROBABILITY

        OF AN UNDETECTED MATERIAL OR PROCESS DEFECT CAUSING THE FAILURE

        IS CONSIDERED EXTREMELY REMOTE.  THE CORRECTIVE ACTION

        EVALUATION DETERMINED THAT THE ONLY MANDATORY CORRECTIVE ACTION

        WAS ENFORCEMENT OF THE EXISTING MAINTENANCE PROCEDURES.  THE

        REMAINING CORRECTIVE ACTIONS ARE BEING CONSIDERED AS ENHANCE-

        MENTS BY B01839 (REFERENCE IOM 3515-88-008)

TASK III.  CLEARANCE OF EFFECTIVITIES

NO CONSTRAINT TO LAUNCH.  ALL LINES SUCCESSFULLY PASSED PROOF TEST

AND POST PROOF INSPECTION.  BASED ON AHP PROPULSION HARDWARE HISTORY,

THIS IS AN ISOLATED AND RANDOM INCIDENT.  AN OVER PROOF WOULD CAUSE

THE LINES TO YIELD AND NOT PASS POST PROOF DIMENSIONAL CHECK

TASK IV.   CAPS CLOSEOUT SUMMARY

AN EVALUATION OF THE VARIOUS CORRECTIVE ACTIONS SHOWED THAT THE ONLY

MANDATORY CORRECTIVE ACTION IS THE ENFORCEMENT OF THE EXISTING MAINTE-

NANCE REQUIREMENTS.  THE OTHER CORRECTIVE ACTIONS ARE BEING CONSIDERED

AS POSSIBLE ENHANCEMENTS BY B01839

5/3/88 - THIS REPORT HAS BEEN DEFERRED FOR STS-26, PER NSTS 07700,

VOLUME XI AND NSTS 08126 PARAGRAPH 3.4.1, ITEM C WHICH STATES "PROBLEM

CONDITION DOES NOT EXIST IN THE FLIGHT HARDWARE AND IS CLEARLY SCREENED

BY ACCEPTANCE TEST, PREFLIGHT CHECKOUT, OR SPECIAL TEST."

THE DEFERRAL STATUS HAS BEEN APPROVED BY THE ET PROJECT MANAGER,

MR. G.P. BRIDWELL _____G.P. BRIDWELL 5/13/88____

5/19/88 - THIS CLOSURE IS SUBMITTED FOR MSFC CLOSURE AND APPROVAL

	MSFC Response/Concurrence
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