
 
 
 
 
 
 
 
 
 

TEST REPORT 
PERFORMANCE TESTING 

ON 
240 TUBE FITTING CONNECTIONS 

FOR 
MR. ERAN PINTEL 

HAM-LET CORPORATION 
WYLE REPORT NO. 50666-01 

 
 
 
 
 
 
 
 
 

HAM-LET Advanced Control Technology 
5275-B Naiman Parkway 

Solon, OH  44136 

 
 



 



 



Page No. 2 
Test Report No. 50666-01 

Revision A      

 
WYLE LABORATORIES 

Huntsville Facility 

TABLE OF CONTENTS 
 

Page No. 

1.0 INTRODUCTION 4 

1.1 Scope 4 
1.2 References 4 
1.3 Test Specimen Description 4 
1.4 Summary 4 

 
2.0 TEST PROCEDURES AND RESULTS 5 

2.1 Pneumatic Test 5 
2.2 Hydrostatic Test 6 
2.3 Rotary Flex Test 6 
2.4 Flex Fatigue Test 7 
2.5 Thermal Cycling Test 8 
2.6 Elevated Temperature Soak Test 9 
2.7 Vibration Test 9 
2.8 Tensile Test 10 
2.9 Hydrostatic Burst Test 10 
2.10 Hydraulic Impulse Test 11 

 
3.0 TEST EQUIPMENT AND INSTRUMENTATION 12 
 
4.0 QUALITY ASSURANCE PROGRAM 12 
 
 

ATTACHMENTS 
 
A PHOTOGRAPHS A-1 
 
B PNEUMATIC TEST DATA B-1 
 
C HYDROSTATIC TEST DATA C-1 
 
D IMPULSE TEST DATA D-1 
 
E HYDROSTATIC BURST TEST DATA E-1 
 
F TENSILE TEST DATA F-1 
 
G ROTARY FLEX TEST DATA G-1 



Page No. 3 
Test Report No. 50666-01 

Revision A      

 
WYLE LABORATORIES 

Huntsville Facility 

TABLE OF CONTENTS  (Continued) 
 
 

ATTACHMENTS  (Continued) 
 

Page No. 
H FLEX FATIGUE TEST DATA H-1 
 
I HIGH TEMPERATURE THERMAL CYCLE DATA I-1 
 
J LOW TEMPERATURE THERMAL CYCLE DATA J-1 
 
K ELEVATED SOAK TEST DATA K-1 
 
L VIBRATION TEST DATA L-1 
 
M ELEVATED TEMPERATURE CIRCULAR CHARTS M-1 
 
N VIBRATION TEST DATA SHEETS AND PLOTS N-1 
 
O TENSILE TEST DATA SHEET O-1 
 
P TYPICAL STRAIN CALCULATION DATA SHEETS P-1 
 
Q MATERIAL DATA SHEETS FOR STAINLESS STEEL TUBING Q-1 
 
R INSTRUMENTATION EQUIPMENT SHEETS R-1 
 



Page No. 4 
Test Report No. 50666-01 

Revision A      

 
WYLE LABORATORIES 

Huntsville Facility 

  A 

1.0 INTRODUCTION 
 
1.1 Scope 
 

This report documents the test procedures followed and the results obtained during 
Performance Testing of 240 Stainless Steel Compression Style Tube Fitting Connections.  
Four sizes of Tube Fittings were tested (1/4-inch, ½-inch, ¾-inch and 1-inch).  Sixty 
samples of each size were submitted for testing.  Testing was performed at Wyle 
Laboratories’ Huntsville, Alabama, Test Facility from March 8, 2003, to June 10, 2004. 
 

1.2 References 
 

• HAM-LET Purchase Order No. 23880 

• Wyle Laboratories’ Quotation No. 542/023874/DB 

• Wyle Laboratories' Quality Assurance Program Manual, Revision 2 

• “Appendix A: Tube Fitting Test Procedure” as an Attachment to “GE Specification 
362A2195” 

• ANSI/NCSL Z540-1, “Calibration Laboratories and Measuring and Test Equipment, 
General Requirements” 

• ASTM F1387-99 

• SAE MA2003, “Rotary Flexure of Hydraulic Tubing Joints and Fittings” 

• ISO 10012-1, “Quality Assurance Requirements for Measuring Equipment” 

• MIL-STD-45662A, “Calibration System Requirements” 
 

1.3 Test Specimen Description 
 

Test specimens supplied by HAM-LET, were Stainless-Steel (per AISI 316) 
Mechanically-Attached Hydraulic Tube Fittings – Compression Style.  Each specimen 
consisted of a Nut, a Front Ferrule and a Rear Ferrule.  Photographs of the test specimens 
are presented in Attachment A of this report. 
 

1.4 Summary 
 

The test specimens were successfully subjected to the following environmental 
conditions. 

• Pneumatic Proof Test 
• Hydrostatic Proof Test 
• Rotary Flex Test 
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1.0 INTRODUCTION  (Continued) 

1.4 Summary  (Continued) 
 

• Flex Fatigue Test 
• Tensile Test 
• Temperature Cycling Test 
• Elevated Temperature Soak Test 
• Vibration Test 
• Hydraulic Impulse Test 
• Burst Pressure Test 
• Repeated Assembly (combined with Impulse and Flex Fatigue) 

 
The sequence of testing was performed in accordance with Flow Chart Rev. 09 presented 
in Appendix A, Rev. 04, of GE Specification 362A2195, Rev. 0.  This Flow Chart, 
supplied by GE, was derived from the ASTM F1387 test specification.  
 
Changes to the test procedure were incorporated, as discussed with GE, as testing 
progressed.  Each change is discussed as it relates to the specific test it affected.  
Specimens identified in the following attachments that either did not complete the test or 
that became inoperative were because of procedural adjustments, with two exceptions.  
One specimen in the Tensile Test fell short of the minimum yield strength.  The second 
exception occurred as a result of tubing failures during the Burst Test.  Test details are 
reported in that Attachment.  After testing, all specimens were returned to HAM-LET for 
review. 
 
The test results contained herein apply only to the test specimens identified in this report. 

 
2.0 TEST PROCEDURES AND RESULTS 

 
2.1 Pneumatic Test 

 
Prior to performing this test, each specimen was identified and assembled in a manifold 
configuration.  The manifold configuration, which was specified in Appendix A, Rev. 01, 
of GE Specification 362A2195, Rev. 0, allowed for identification of all test items.  The 
process was repeated for each of the four test sizes. 
 
The assembly process was performed by installing the test specimens onto supplied 
stainless steel tubing lengths (see Attachment O of this report for the Tubing Material 
Certifications).  The specimens were installed onto mating connectors, including stop 
collars/rings in accordance with Appendix A of GE Specification 362A2195, Section 6.2. 
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.1 Pneumatic Test  (Continued) 

The installation process included:  establishing firm finger-tight conditions, marking the 
location at that point, tightening the specimen 1.25 turns, and verifying if the stop collar 
was loose or tight.  The torque to achieve this point was recorded.  If the stop collar was 
loose, the specimen was further tightened until the stop collar was captured.  The torque 
value was updated in this event.  These measurements were documented and are 
presented in the Pneumatic Test Data Sheet in Attachment B. 
 
After complete assembly of each manifold, the manifolds were submerged under water 
and pressurized to 100 psig for a minimum of 5 minutes.  No leakage was noted.  The 
pressure was increased to 500 psig and maintained for 5 minutes.  No leakage was noted. 
This test was repeated for each of the four sizes.  The manifolds were then disassembled 
and prepared for the Hydrostatic Test. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R. 
 

2.2 Hydrostatic Test 
 
After disassembly, the stop collars were removed from the test setup.  The specimens 
were then re-assembled in accordance with Appendix A of the GE Specification, Section 
6.3.  This completed the first of many make and break (Repeated Assembly) 
requirements.   
 
The manifolds were initially pressurized to 100 psig with water for five minutes.  No 
leakage was noted. 
 
Each manifold was then hydrostatically pressurized to 125% rated pressure (11,250 for 
the 1/4 inch, 7650 for the 1/2 inch, 7350 for the 3/4 inch, and 5400 psig for the 1 inch).  
Test results are presented in Attachment C. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
 

2.3 Rotary Flex Test 
 
Six samples of each size were subjected to the Rotary Flex requirements specified in 
Appendix A, Rev. 04, of GE Specification 362A2195, Rev. 0.  The specimens were 
tested while pressurized with water to 500 psig.  Each specimen was instrumented with 
two strain gages on the tube at approximately 0.125 inch away from the nut.  The gages 
were located 90 degrees apart. 
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.3 Rotary Flex Test  (Continued) 
 
With GE approval, an acceptable stress level was reached that was in direct relation to 
SAE Test Method MA2003, Sections 4.2.2 to 4.2.4, which specifically addresses tube 
breakage prior to reaching the required number of cycles.  This method allowed for 
reduction of the stress level based on performance achieved.  Testing was performed at a 
minimum of 1750 RPM until 1,000,000 cycles were completed or until the test was 
halted.   
 
Immediately following the Rotary Flex Testing, the specimens reaching 1,000,000 cycles 
were subjected to a Hydrostatic Test with no anomalies noted. 
 
The final stress levels applied were (units in micro strain) 760 for the 1/4-inch, 679 for 
both the 1/2-inch and 3/4-inch, and 810 for the 1-inch.   
 
Typical Stress calculations are presented in Attachment P.  The test results for the Rotary 
Flex specimens are presented in Attachment G. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
 

2.4 Flex Fatigue Test 
 
Six samples of each size were subjected to the Flex Fatigue requirements specified in 
Appendix A of GE Specification 362A2195.  The test specimens were tested while 
pressurized with water.  Each specimen was instrumented with two strain gages on the 
tube at approximately 0.125 inch away from the nut.  The gages were located 180 degrees 
apart. 
 
The specimens were subjected to a preset stress level according to the tube size.  The 
levels were (units in microstrain):  1155 for 1/4-inch, 1098 for 1/2-inch, 823 for 3/4-inch, 
and 805 for 1-inch.  This stress level was established and then the test pressure was 
applied.  Pressure and strain were monitored during the flex cycles and strain was 
recorded at periodic intervals to verify the stress levels. 
 
The specimens were then exercised in a side-to-side motion, with the maximum strain 
applied at each endpoint.  The return to mid-point passed through null or zero stress 
before going to the opposite direction.  This motion completed one cycle, and 30,000 
cycles were performed.  The flexure rate was established at one per second. 
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.4 Flex Fatigue Test  (Continued) 
 
Half of the specimens were also subjected to repeated assembly.  After 7500 cycles, 
testing was stopped and the specimens were disassembled and reassembled two times in 
accordance with Appendix A of GE Specification 362A2195, Section 6.3.  After 
completion of 30,000 cycles, the specimens were re-subjected to the Hydrostatic Test.  
Passing the hydrostatic function is noted in the Test Data Sheet in Attachment H. 
 
Immediately following the Flex Fatigue Testing, the specimens reaching 30,000 cycles 
were subjected to a Hydrostatic Test with no anomalies noted. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   

 
2.5 Thermal Cycling Test 

 
The test specimens were assembled into a continuous manifold configuration with the 
permission of GE.  This allowed the conditioning fluid to flow completely through the 
manifold.  This assembly was repeated for each of the four sizes.  Photographs of the 
assembly are presented in Attachment A. 
 
Testing was performed in two phases.  The first phase subjected the manifold to high 
temperature (500°F) conditions for two hours followed by a quick (<2 minutes) transient 
to ambient conditions (70°F).  During the entire process, the manifold was pressurized at 
700 psig for the high temperature and 200 psig for the ambient temperature.  This 
procedure was repeated for three complete cycles.  The manifold was monitored for 
leakage during the test.  For both phases of the test program, a thermocouple was 
mounted directly to the tube wall mid-way along the manifold length.  This thermocouple 
was used to time the saturation period and to indicate when to begin the transient.  A 
second thermocouple was attached at the discharge nozzle just beyond the outlet to 
measure the fluid temperature during the test program.  This thermocouple was utilized 
as the indicator for completion of the temperature transient. 
 
The second phase was to subject the manifold to low temperature (0°F) for a period of 
two hours while pressurized with nitrogen at 200 psig.  This was followed by a quick 
transient to 70°F in less than two minutes, using hot water at a minimum of 200 psig.  
This process was repeated for three complete cycles.  The manifold was monitored for 
leakage during the temperature exposure periods.   
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.5 Thermal Cycling Test  (Continued) 
 
After thermal cycling was completed, the manifolds were hydrostatically checked and the 
results were posted on Test Data Sheets, which are presented in Attachments I and J.  No 
anomalies were noted. 
 
Immediately following the Thermal Cycling Testing, the specimens were subjected to a 
Hydrostatic Test with no anomalies noted. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
 

2.6 Elevated Temperature Soak Test  
 
The test manifolds were re-configured for the proper test specimens in a continuous flow 
manifold.  The specimens were placed in a test chamber and pressurized to 250 psig.  
This pressure was maintained during the test period.  The chamber temperature was 
elevated to 500°F and maintained for 100 hours.  The specimens were checked 
periodically to verify that no leakage was occurring. 
 
Immediately following the Elevated Temperature Soak Testing, the sections were 
subjected to a Hydrostatic Test with no anomalies noted. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  
Copies of the circular charts for the exposure period are presented in Attachment M.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R. 

 
2.7 Vibration Test 

 
The tubing manifolds were re-configured into three sections in accordance with Figure 
7.11A of Appendix A, Rev. 04, of GE Specification 362A2195, Rev. 0.  Each size of 
tubing was mounted to specific dimensions regarding the spacing between centers.  Each 
section contained one union, having two specimens in the middle of the mounting 
configuration for a total of six specimens per size. 
 
For measurement of specimen vibration characteristics, a miniature accelerometer was 
mounted to the union in the center of the section.  This accelerometer was then rotated 
each time the vibration was applied in each of the three directions. 
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.7 Vibration Test (Continued) 

The specimens were pressurized and monitored for leakage during the entire vibration 
program.  The pressure used for the 1/4-inch was 7500 psig, for 1/2-inch was 5100 psig, 
for the 3/4-inch was 4900 psig, and for the 1-inch was 3600 psig. 
 
The specimens were then subjected to variable frequency vibration from 4 to 60 Hz, at 5 
minutes per frequency.  The test levels and durations are presented in the Vibration Data 
Sheets in Attachment L.  Immediately following the Variable Frequency Testing, the 
sections were subjected to a Hydrostatic Test with no anomalies noted. 
 
The specimens were then subjected to Endurance Testing based on any resonance found 
during the Variable Frequency Test, or a maximum of 60 Hz if none were noted.  For this 
test, there were no resonances noted and all Endurance Testing was performed at 60 Hz.  
The test levels and durations are presented in the Vibration Data Sheets in Attachment L.  
Immediately following the Endurance Testing, the sections were subjected to a 
Hydrostatic Test with no anomalies noted. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
 

2.8 Tensile Test 
 
Six specimens of each size were subjected to Tensile Testing after being subjected to 
Pneumatic and Hydrostatic Testing.  Testing was performed under subcontract and 
details of the test results are presented in Attachment F.  One 3/4-inch sample released 
before achieving the required minimum value and is reported in the Test Data Sheet.  All 
other samples met or exceeded the minimum tensile strength. 
 

2.9 Hydrostatic Burst Test 
 
Eight specimens of each size were subjected to Hydrostatic Burst Testing after having 
first successfully passed Pneumatic, Hydrostatic, Thermal Cycle and Elevated 
Temperature Soak Tests. 
 
Four specimens were tested at the same time in accordance with Figure 7.4A of 
Appendix A, Rev. 04, of GE Specification 362A2195, Rev. 0.  This configuration placed 
two tube sections, with two specimens each, end to end with a union in the middle and a 
stop plug on one end.  The assembly was then pressurized to four times the working 
pressure of the size being tested. 
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2.0 TEST PROCEDURES AND RESULTS  (Continued) 

2.9 Hydrostatic Burst Test  (Continued) 
 

• 30,000 psig for the 1/4-inch  
• 20,400 psig for the 1/2-inch 
• 16,600 psig for the 3/4-inch 
• 14,400 psig for the 1-inch 

 
Each assembly was pressurized at a rate not exceeding 25,000 psig/minute.  Pressure was 
then held for one minute. 
 
All components for the 3/4-inch and 1/4-inch sizes passed.  The tubing ruptured on one 
section of the 1/2-inch and 1-inch specimens prior to reaching the required minimum.  
This test involved 4 of the 8 specimens.  Results are indicated in the Test Data Sheets in 
Attachment E.  Tubing Rupture is identified in the results column as Failed* with 
explanation as to cause. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
 

2.10 Hydraulic Impulse Test 
 
Six specimens of each size were subjected to the Hydraulic Impulse Test.  Two 
specimens on a common tube were attached to a manifold block.  Three common tubes 
were attached to the block, making a total of six specimens.   
 
The specimens were filled with MIL-H-5606 hydraulic fluid and subjected to one-million 
pressure cycles.  Pressures were 9975 to 1500 psig for the 1/4-inch, 6783 to 1120 psig for 
the 1/2-inch, 6517 to 980 psig for the 3/4-inch and 4788 to 720 psig for the 1-inch.  The 
cycle rate was controlled to less than 75 cycles per minute.  Half of the specimens were 
subjected to Repeated Assembly after every 250,000 cycles.   
 
The test specimens met the criteria for no leakage after completing one-million cycles.  
Results are indicated in the Test Data Sheets in Attachment D. 
 
Photographs of the test setup and in-process testing are presented in Attachment A.  The 
Instrumentation Equipment Sheets for the test setup are presented in Attachment R.   
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3.0 TEST EQUIPMENT AND INSTRUMENTATION  
 

All instrumentation, measuring, and test equipment used in the performance of this test 
program were calibrated in accordance with Wyle Laboratories' Quality Assurance 
Program, which complies with the requirements of ANSI/NCSL Z540-1, ISO 10012-1, 
and Military Specification MIL-STD-45662A.  Standards used in performing all 
calibrations are traceable to the National Institute of Standards and Technology (NIST) 
by report number and date.  When no national standards exist, the standards are 
traceable to international standards or the basis for calibration is otherwise documented. 

 
4.0 QUALITY ASSURANCE PROGRAM 
 

All work performed on this test program was completed in accordance with Wyle 
Laboratories’ Quality Assurance Program. 
 
The Wyle Laboratories, Huntsville Facility, Quality Management System is registered in 
compliance with the ISO-9001 International Quality Standard.  Registration has been 
completed by Quality Management Institute (QMI), a Division of Canadian Standards 
Association (CSA). 
 
Wyle Laboratories is accredited (Certificate No. 845.02) by the American Association for 
Laboratory Accreditation (A2LA), and the results shown in this test report have been 
determined in accordance with Wyle’s scope of accreditation unless otherwise stated in 
the report. 
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Photograph No. 1.  Typical Torque and Assembly Technique 

 
 

 
Photograph No. 2.  Index Marking for Turn Identification 
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Photograph No. 3.  Verifying Stop Collar Tightness 

 
 

 
Photograph No. 4.  Typical View of Manifold for Pneumatic Proof Test 
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Photograph No. 5.  Rotary Flex Setup 

 
 

 
Photograph No. 6.  Overall View of Rotary Flex Test Setup 
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Photograph No. 7.  Typical Flex Fatigue Mechanical Setup 

 
 

 
Photograph No. 8.  Complete Setup of Gages, Pressure and Control System 
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Photograph No. 9.  Typical Setup for Temperature Cycle Testing 

 
 

 
Photograph No. 10.  Low Temperature Condition Setup 
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Photograph No. 11.  Typical Hydraulic Impulse Mechanical Setup 

 
 

 
Photograph No. 12.  Hydraulic Impulse Control System 
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Photograph No. 13.  Typical Vibration Test Setup 

 
 

 
Photograph No. 14.  Test Chamber for Elevated Temperature Test 
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Photograph No. 15.  Manifolds Installed in Test Chamber 

 
 

 
Photograph No. 16.  Typical Burst Test Manifold Setup 
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Photograph No. 17.  High-Pressure Pump for Burst Test 
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PNEUMATIC TEST DATA 
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TEST NO. 5.1 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1/4-Inch 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record 
HAM-LET Ft-lbs (Y/N) Ft-lbs 

Accept 

1 12.63 Y   Pass 
2 12.60 Y   Pass 
3 16.29 Y   Pass 
4 11.38 Y   Pass 
5 16.49 Y   Pass 
6 13.25 Y   Pass 
7 12.57 Y   Pass 
8 13.14 Y   Pass 
9 14.99 Y   Pass 

10 10.66 N 12.87 Pass 
11 14.19 Y   Pass 
12 11.65 Y   Pass 
13 11.26 Y   Pass 
14 17.53 Y   Pass 
15 10.55 Y   Pass 
16 11.89 Y   Pass 
17 12.83 Y   Pass 
18 12.16 Y   Pass 
19 14.00 Y   Pass 
20 15.19 Y   Pass 
21 15.72 Y   Pass 
22 16.71 Y   Pass 
23 11.92 Y   Pass 
24 12.13 Y   Pass 
25 14.81 Y   Pass 
26 16.18 Y   Pass 
27 15.15 Y   Pass 
28 17.02 Y   Pass 
29 14.10 Y   Pass 
30 13.29 Y   Pass 
31 13.07 Y   Pass 
32 11.56 Y   Pass 
33 15.48 Y   Pass 
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TEST NO. 5.1  (Continued) 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1/4-Inch  (Continued) 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record 
HAM-LET Ft-lbs (Y/N) Ft-lbs 

Accept 

34 12.78 Y   Pass 
35 12.80 Y   Pass 
36 15.19 Y   Pass 
37 13.95 Y   Pass 
38 12.60 Y   Pass 
39 12.60 Y   Pass 
40 13.40 Y   Pass 
41 14.81 Y   Pass 
42 12.19 Y   Pass 
43 12.50 Y   Pass 
44 12.74 Y   Pass 
45 12.29 Y   Pass 
46 12.01 Y   Pass 
47 10.82 Y   Pass 
48 13.10 Y   Pass 
49 11.68 Y   Pass 
50 13.15 N 15.01 Pass 
51 13.82 Y   Pass 
52 12.54 Y   Pass 
53 14.94 Y   Pass 
54 12.68 Y   Pass 
55 13.46 Y   Pass 
56 13.35 Y   Pass 
57 11.54 Y   Pass 
58 14.12 Y   Pass 
59 12.74 Y   Pass 
60 11.27 Y   Pass 
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TEST NO. 5.1 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1/2-Inch 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record 
HAM-LET Ft-lbs (Y/N) Ft-lbs 

Accept 

1 41.60 N 45.50 Pass 
2 47.08 Y   Pass 
3 35.58 Y   Pass 
4 42.44 Y   Pass 
5 44.64 N 44.64 Pass 
6 46.20 N 49.40 Pass 
7 47.00 N 50.45 Pass 
8 39.15 N 50.01 Pass 
9 40.75 Y   Pass 

10 38.65 N 42.72 Pass 
11 46.18 Y   Pass 
12 42.90 N 49.03 Pass 
13 40.66 N 45.42 Pass 
14 37.31 Y   Pass 
15 39.75 N 43.47 Pass 
16 42.75 N 47.47 Pass 
17 36.00 N 38.35 Pass 
18 38.98 Y   Pass 
19 38.16 N 44.75 Pass 
20 34.96 N 40.16 Pass 
21 35.36 N 38.64 Pass 
22 35.76 N 39.64 Pass 
23 39.93 Y   Pass 
24 39.16 N 40.66 Pass 
25 38.04 N 42.93 Pass 
26 41.98 Y   Pass 
27 40.00 N 41.77 Pass 
28 50.16 Y   Pass 
29 56.69 Y   Pass 
30 42.31 N 49.57 Pass 
31 34.75 N 39.04 Pass 
32 46.86 N 50.18 Pass 
33 39.00 N 39.49 Pass 
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TEST NO. 5.1  (Continued) 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1/2-Inch  (Continued) 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record 
HAM-LET Ft-lbs (Y/N) Ft-lbs 

Accept 

34 43.55 N 46.81 Pass 
35 35.30 N 39.37 Pass 
36 39.25 N 43.53 Pass 
37 39.31 N 49.27 Pass 
38 39.19 N 48.23 Pass 
39 41.29 N 44.46 Pass 
40 36.05 N 41.15 Pass 
41 50.00 Y   Pass 
42 37.54 N 38.92 Pass 
43 49.00 N 49.39 Pass 
44 43.95 N 48.47 Pass 
45 34.72 N 41.26 Pass 
46 39.12 N 47.08 Pass 
47 36.66 N 43.17 Pass 
48 35.58 N 40.76 Pass 
49 39.04 N 39.04 Pass 
50 36.83 Y   Pass 
51 41.66 N 44.27 Pass 
52 39.54 N 50.00 Pass 
53 46.00 N 47.66 Pass 
54 40.87 N 44.55 Pass 
55 37.99 N 50.00 Pass 
56 37.86 N 45.12 Pass 
57 37.98 Y   Pass 
58 38.46 N 43.31 Pass 
59 37.84 N 44.57 Pass 
60 35.61 N 40.04 Pass 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.1 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

3/4-Inch 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record @ 1.25 Turns (Ft-lbs) 
HAM-LET Ft-lbs (Y/N) Ft-lbs W/O Stop Collar * 

Accept 

1 101.9 Y   66.14 Pass 
2 110.8 Y   54.70 Pass 
3 92.6 Y   41.04 Pass 
4 101.7 N 101.7 46.51 Pass 
5 94.3 N 94.3 49.68 Pass 
6 115.0 Y   66.59 Pass 
7 89.9 Y   52.12 Pass 
8 90.2 Y   56.10 Pass 
9 107.8 Y   73.82 Pass 

10 103.5 Y   52.63 Pass 
11 105.9 Y   50.86 Pass 
12 99.0 Y   83.42 Pass 
13 99.0 Y   82.68 Pass 
14 98.1 Y   82.24 Pass 
15 109.2 Y   51.82 Pass 
16 102.0 Y   53.15 Pass 
17 128.5 Y   50.79 Pass 
18 112.8 Y   59.94 Pass 
19 131.0 N 131.0 55.81 Pass 
20 115.5 Y   57.28 Pass 
21 81.3 Y   51.60 Pass 
22 121.4 Y   50.12 Pass 
23 106.1 Y   62.82 Pass 
24 103.6 Y   58.76 Pass 
25 101.5 Y   56.69 Pass 
26 120.7 Y   64.96 Pass 
27 100.5 Y   50.94 Pass 
28 92.8 Y   51.60 Pass 
29 92.3 Y   53.59 Pass 
30 94.6 Y   53.96 Pass 
31 114.3 Y   48.13 Pass 
32 124.4 Y   51.45 Pass 
33 121.2 N 121.2 56.69 Pass 

*Data provided by HAM-LET. 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.1  (Continued) 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

3/4-Inch  (Continued) 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record @ 1.25 Turns (Ft-lbs) 
HAM-LET Ft-lbs (Y/N) Ft-lbs W/O Stop Collar * 

Accept 

34 114.4 Y   56.18 Pass 
35 135.9 Y   54.11 Pass 
36 100.0 Y   58.61 Pass 
37 101.5 Y   74.71 Pass 
38 102.3 Y   65.18 Pass 
39 82.7 Y   56.32 Pass 
40 101.9 Y   57.80 Pass 
41 103.2 Y   60.98 Pass 
42 102.8 Y   63.71 Pass 
43 115.4 Y   57.36 Pass 
44 109.1 Y   52.56 Pass 
45 94.9 Y   56.77 Pass 
46 115.3 Y   63.63 Pass 
47 113.6 Y   NA Pass 
48 112.3 Y   NA Pass 
49 119.2 Y   NA Pass 
50 121.4 Y   NA Pass 
51 145.2 Y   NA Pass 
52 123.8 Y   NA Pass 
53 101.2 Y   NA Pass 
54 123.0 Y   NA Pass 
55 97.9 Y   NA Pass 
56 98.3 Y   NA Pass 
57 115.2 N 115.2 NA Pass 
58 117.1 Y   NA Pass 
59 106.4 Y   NA Pass 
60 96.0 N 96.0 NA Pass 

*Data provided by HAM-LET. 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.1 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1-Inch 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record @ 1.25 Turns (Ft-lbs) 
HAM-LET Ft-lbs (Y/N) Ft-lbs W/O Stop Collar * 

Accept 

1 133.7 N 133.7 109.55 Pass 
2 90.4 N 90.4 108.15 Pass 
3 162.7 Y   101.35 Pass 
4 158.7 N 158.7 107.04 Pass 
5 179.7 Y   95.30 Pass 
6 161.7 Y   96.04 Pass 
7 170.5 N 170.5 96.19 Pass 
8 147.1 Y   107.04 Pass 
9 171.1 Y   99.66 Pass 

10 180.7 N 180.7 102.02 Pass 
11 176.2 N 176.2 95.67 Pass 
12 187.4 Y   96.78 Pass 
13 157.0 N 157.0 98.33 Pass 
14 165.9 N 165.9 95.15 Pass 
15 172.2 N 172.2 100.84 Pass 
16 148.7 N 148.7 98.40 Pass 
17 188.5 N 188.5 97.44 Pass 
18 184.9 N 184.9 99.80 Pass 
19 172.4 N 172.4 97.59 Pass 
20 150.2 N 150.2 96.63 Pass 
21 134.2 N 134.2 96.19 Pass 
22 97.5 N 97.5 96.19 Pass 
23 138.4 N 138.4 99.07 Pass 
24 145.0 Y   95.82 Pass 
25 152.5 N 152.5 95.30 Pass 
26 198.0 Y   96.04 Pass 
27 158.2 N 158.2 101.13 Pass 
28 119.8 Y   100.10 Pass 
29 136.2 Y   97.52 Pass 
30 163.1 N 163.1 95.74 Pass 
31 134.1 N 134.1 102.83 Pass 
32 171.5 N 171.5 102.46 Pass 
33 196.6 Y   98.70 Pass 

*Data provided by HAM-LET. 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.1  (Continued) 
Data Collection Requirements for Pneumatic Proof Tests 

GE Torque Information in ft/lbs:  A=1.25 turns; Tube Stickage rating E=easy/M=moderate/D=difficult /F=failure 
Comments:  Tested @ 125% of Rating 

1-Inch  (Continued) 
 Torque Values 

New I.D. @ 1.25 Turns Seat Collar If = N, record @ 1.25 Turns (Ft-lbs) 
HAM-LET Ft-lbs (Y/N) Ft-lbs W/O Stop Collar * 

Accept 

34 132.4 Y   96.26 Pass 
35 120.0 N 120.0 97.15 Pass 
36 155.6 N 155.6 98.11 Pass 
37 136.2 Y   102.54 Pass 
38 126.1 Y   97.15 Pass 
39 163.9 N 163.9 97.81 Pass 
40 137.1 N 137.1 96.56 Pass 
41 122.5 Y   95.23 Pass 
42 134.8 Y   100.54 Pass 
43 146.0 Y   99.51 Pass 
44 127.6 N 127.6 98.62 Pass 
45 156.8 N 156.8 95.08 Pass 
46 156.2 Y   NA Pass 
47 187.5 N 187.5 NA Pass 
48 188.1 Y   NA Pass 
49 139.8 Y   NA Pass 
50 143.9 N 143.9 NA Pass 
51 158.1 Y   NA Pass 
52 136.1 N 136.1 NA Pass 
53 170.0 Y   NA Pass 
54 98.9 Y   NA Pass 
55 144.9 N 144.9 NA Pass 
56 136.4 Y   NA Pass 
57 143.4 N 143.4 NA Pass 
58 168.8 Y   NA Pass 
59 148.6 N 148.6 NA Pass 
60 146.1 Y   NA Pass 

*Data provided by HAM-LET. 
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HYDROSTATIC TEST DATA 
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Huntsville Facility 

TEST NO. 5.2 
Data Collection Requirements for Hydrostatic Tests 

GE Torque Information (Remake Information) 
A rating of "M" would describe a disassembly requiring moderate flexing of the tube by hand back and forth in the same plane for removal.  A 
rating of "D" would describe an instance where tools such as pliers, channel locks, vise grips, hammer, vise, etc. would be required for 
disassembling the connection.  A rating of "F" would describe a connection that simply cannot be disassembled even with the aid of tools. 

Comments:  Tested @ 125% of Rating 

1/4-Inch 

New I.D.  
HAM-LET 1st Remake Torque Tube Stickage Accept 

1 11.42 M Pass 
2 10.97 M Pass 
3 11.54 M Pass 
4 11.98 M Pass 
5 11.81 M Pass 
6 12.92 M Pass 
7 12.46 M Pass 
8 12.41 M Pass 
9 10.97 M Pass 

10 12.46 M Pass 
11 11.35 M Pass 
12 11.18 M Pass 
13 10.48 M Pass 
14 13.01 M Pass 
15 10.42 M Pass 
16 10.55 M Pass 
17 10.45 M Pass 
18 12.68 M Pass 
19 13.13 M Pass 
20 12.77 M Pass 
21 12.25 M Pass 
22 12.17 M Pass 
23 10.52 M Pass 
24 12.37 M Pass 
25 14.46 M Pass 
26 12.77 M Pass 
27 12.96 M Pass 
28 12.17 M Pass 
29 10.36 M Pass 
30 11.03 M Pass 
31 12.80 M Pass 
32 12.66 M Pass 
33 14.34 M Pass 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

1/4-Inch  (Continued) 

New I.D.  
HAM-LET 1st Remake Torque Tube Stickage Accept 

34 12.19 M Pass 
35 12.13 M Pass 
36 15.09 M Pass 
37 14.10 M Pass 
38 12.66 M Pass 
39 12.35 M Pass 
40 8.85 M Pass 
41 12.40 M Pass 
42 11.99 M Pass 
43 12.83 M Pass 
44 11.89 M Pass 
45 12.20 M Pass 
46 13.25 M Pass 
47 11.29 M Pass 
48 11.83 M Pass 
49 11.44 M Pass 
50 13.04 M Pass 
51 13.53 M Pass 
52 9.52 M Pass 
53 13.08 M Pass 
54 11.78 M Pass 
55 13.70 M Pass 
56 11.78 M Pass 
57 12.01 M Pass 
58 9.96 M Pass 
59 12.49 M Pass 
60 9.49 M Pass 
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WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

1/2-Inch 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

1 36.26 M Pass 
2 37.13 M Pass 
3 26.05 M Pass 
4 29.25 M Pass 
5 36.47 M Pass 
6 33.47 M Pass 
7 30.73 M Pass 
8 34.33 M Pass 
9 34.45 M Pass 

10 32.50 M Pass 
11 39.73 M Pass 
12 38.52 M Pass 
13 33.05 M Pass 
14 34.36 M Pass 
15 31.74 M Pass 
16 37.34 M Pass 
17 25.60 M Pass 
18 36.60 M Pass 
19 26.45 M Pass 
20 36.05 M Pass 
21 32.25 M Pass 
22 30.94 M Pass 
23 30.75 M Pass 
24 34.09 M Pass 
25 29.66 M Pass 
26 33.16 M Pass 
27 28.58 M Pass 
28 30.60 M Pass 
29 29.72 M Pass 
30 39.48 M Pass 
31 29.21 M Pass 
32 32.10 M Pass 
33 34.46 M Pass 
34 30.25 M Pass 
35 35.28 M Pass 

 



Page No. C-5 
Test Report No. 50666-01 

 

 
WYLE LABORATORIES 

Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

1/2-Inch  (Continued) 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

36 39.24 M Pass 
37 32.75 M Pass 
38 38.44 M Pass 
39 33.08 M Pass 
40 25.46 M Pass 
41 28.29 M Pass 
42 32.71 M Pass 
43 33.29 M Pass 
44 32.49 M Pass 
45 40.46 M Pass 
46 38.50 M Pass 
47 37.08 M Pass 
48 38.32 M Pass 
49 40.70 M Pass 
50 30.81 M Pass 
51 32.11 M Pass 
52 33.23 M Pass 
53 38.41 M Pass 
54 29.66 M Pass 
55 33.76 M Pass 
56 39.45 M Pass 
57 28.29 M Pass 
58 38.32 M Pass 
59 31.56 M Pass 
60 24.21 M Pass 
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Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

3/4-Inch 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

1 77.5 M Pass 
2 86.2 M Pass 
3 69.4 M Pass 
4 82.8 M Pass 
5 75.1 M Pass 
6 101.8 M Pass 
7 65.4 M Pass 
8 80.7 M Pass 
9 91.2 M Pass 

10 82.0 M Pass 
11 69.6 M Pass 
12 82.9 M Pass 
13 59.2 M Pass 
14 69.7 M Pass 
15 75.2 M Pass 
16 79.2 M Pass 
17 61.9 M Pass 
18 53.2 M Pass 
19 63.9 M Pass 
20 64.3 M Pass 
21 79.3 M Pass 
22 71.2 M Pass 
23 73.1 M Pass 
24 85.3 M Pass 
25 74.2 M Pass 
26 74.6 M Pass 
27 58.1 M Pass 
28 65.4 M Pass 
29 70.3 M Pass 
30 64.5 M Pass 
31 64.4 M Pass 
32 73.5 M Pass 
33 75.3 M Pass 
34 73.9 M Pass 
35 55.1 M Pass 
36 67.3 M Pass 
37 63.1 M Pass 
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Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

3/4-Inch  (Continued) 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

38 63.3 M Pass 
39 61.7 M Pass 
40 67.7 M Pass 
41 65.2 M Pass 
42 68.5 M Pass 
43 66.8 M Pass 
44 55.8 M Pass 
45 69.8 M Pass 
46 72.6 M Pass 
47 64.6 M Pass 
48 84.4 M Pass 
49 71.0 M Pass 
50 65.8 M Pass 
51 67.1 M Pass 
52 50.9 M Pass 
53 62.4 M Pass 
54 60.3 M Pass 
55 66.3 M Pass 
56 71.2 M Pass 
57 65.2 M Pass 
58 80.6 M Pass 
59 75.5 M Pass 
60 57.6 M Pass 
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Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

1-Inch 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

1 87.0 M Pass 
2 74.1 M Pass 
3 119.4 M Pass 
4 81.5 M Pass 
5 106.0 M Pass 
6 86.5 M Pass 
7 68.5 M Pass 
8 97.4 M Pass 
9 115.2 M Pass 

10 83.5 M Pass 
11 91.8 M Pass 
12 108.4 M Pass 
13 108.6 M Pass 
14 97.9 M Pass 
15 119.4 M Pass 
16 92.4 M Pass 
17 77.4 M Pass 
18 89.6 M Pass 
19 108.3 M Pass 
20 111.9 M Pass 
21 95.5 M Pass 
22 52.4 M Pass 
23 83.7 M Pass 
24 110.2 M Pass 
25 85.7 M Pass 
26 103.1 M Pass 
27 87.1 M Pass 
28 64.4 M Pass 
29 78.8 M Pass 
30 91.4 M Pass 
31 83.1 M Pass 
32 94.7 M Pass 
33 114.7 M Pass 
34 80.9 M Pass 
35 56.5 M Pass 
36 60.5 M Pass 
37 63.4 M Pass 
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Huntsville Facility 

TEST NO. 5.2  (Continued) 
Data Collection Requirements for Hydrostatic Tests 

1-Inch  (Continued) 

New I.D.    
HAM-LET 1st Remake Tube Stickage Accept 

38 73.9 M Pass 
39 88.4 M Pass 
40 54.1 M Pass 
41 60.4 M Pass 
42 105.0 M Pass 
43 87.8 M Pass 
44 59.7 M Pass 
45 92.6 M Pass 
46 87.7 M Pass 
47 76.2 M Pass 
48 90.7 M Pass 
49 88.0 M Pass 
50 78.1 M Pass 
51 78.5 M Pass 
52 70.1 M Pass 
53 97.2 M Pass 
54 63.7 M Pass 
55 80.1 M Pass 
56 91.1 M Pass 
57 86.7 M Pass 
58 81.0 M Pass 
59 85.2 M Pass 
60 80.2 M Pass 
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IMPULSE TEST DATA 
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TEST NO. 5.3 
 

Data Collection Requirements for Impulse Tests (Repeated Assembly Test Information) 
 

1/4-Inch 

New I.D.      
HAM-LET 0% 25% 50% 75% 100% 

1 Pass Pass Pass Pass Pass 
2 Pass Pass Pass Pass Pass 
3 Pass Pass Pass Pass Pass 
4 Pass Pass Pass Pass Pass 
5 Pass Pass Pass Pass Pass 
6 Pass Pass Pass Pass Pass 

 
1/2-Inch 

New I.D.      
HAM-LET 0% 25% 50% 75% 100% 

1 Pass Pass Pass Pass Pass 
2 Pass Pass Pass Pass Pass 
3 Pass Pass Pass Pass Pass 
4 Pass Pass Pass Pass Pass 
5 Pass Pass Pass Pass Pass 
6 Pass Pass Pass Pass Pass 

 
3/4-Inch 

New I.D.      
HAM-LET 0% 25% 50% 75% 100% 

1 Pass Pass Pass Pass Pass 
2 Pass Pass Pass Pass Pass 
3 Pass Pass Pass Pass Pass 
4 Pass Pass Pass Pass Pass 
5 Pass Pass Pass Pass Pass 
6 Pass Pass Pass Pass Pass 

 
1-Inch 

New I.D.      
HAM-LET 0% 25% 50% 75% 100% 

1 Pass Pass Pass Pass Pass 
2 Pass Pass Pass Pass Pass 
3 Pass Pass Pass Pass Pass 
4 Pass Pass Pass Pass Pass 
5 Pass Pass Pass Pass Pass 
6 Pass Pass Pass Pass Pass 
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ATTACHMENT E 

 
HYDROSTATIC BURST TEST DATA 
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  A 

TEST NO. 5.4 
 

Data Collection Requirements for Hydrostatic Bursts 

Comments:  Tested @ 4X Rating 

Record Test Information Pressure 
 

New I.D. 
HAM-LET 1/4-Inch 1/2-Inch 3/4-Inch 1.0-Inch Comments 

25 Pass Fail* Pass Fail**  
26 Pass Fail* Pass Fail**  
27 Pass Fail* Pass Fail**  
28 Pass Fail* Pass Fail**  
29 Pass Fail* Pass Fail**  
30 Pass Fail* Pass Fail**  
31 Pass Fail* Pass Fail**  
32 Pass Fail* Pass Fail**  

 * Tubing burst at less than 20,400 psig.  See summary result. 
 ** Tubing burst at less than 14,400 psig.  See summary result. 

 
Thermal Cycling and Elevated Temperature Soak 
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ATTACHMENT F 

 
TENSILE TEST DATA 
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  A 

TEST NO. 5.5 
 

Data Collection Requirements for Tensile Tests 
 

HAM-LET 1/4-Inch 1/2-Inch 3/4-Inch 1-Inch Comments 
19 Pass Pass Pass Pass  
20 Pass Pass Fail* Pass  
21 Pass Pass Pass Pass  
22 Pass Pass Pass Pass  
23 Pass Pass Pass Pass  
24 Pass Pass Pass Pass  

*Specimen slipped at 5632, Requirement was 5917.  See summary result. 
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ATTACHMENT G 

 
ROTARY FLEX TEST DATA 
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TEST NO. 5.7 

Data Collection Requirements for Rotary Flex Tests 
Comments:  Tested @ 133% of Rating 

 
1/4-Inch 

HAM-LET Accept Pressure Cycles Hydro 
13 Pass 500 1M Pass 
14 Pass 500 1M Pass 
15 Pass 500 1M Pass 
16 Pass 500 1M Pass 
17 Pass 500 1M Pass 
18 Pass 500 1M Pass 

 
1/2-Inch 

HAM-LET Accept Pressure Cycles Hydro 
13 Pass 500 1M Pass 
14 Pass 500 1M Pass 
15 Pass 500 1M Pass 
16 Pass 500 1M Pass 
17 Pass 500 1M Pass 
18 * 500 TBD * 

*Tubing failure based on stress level.  Stress level adjusted to 75% of the 35% UT for subseqent samples tested. 
 

3/4-Inch 

HAM-LET Accept Pressure Cycles Hydro 
13 Pass 500 1M Pass 
14 Pass 500 1M Pass 
15 Pass 500 1M Pass 
16 Pass 500 1M Pass 
17 Pass 500 1M Pass 
18 Pass 500 1M Pass 

 
1-Inch 

HAM-LET Accept Pressure Cycles Hydro 
13 Pass 500 1M Pass 
14 Pass 500 1M Pass 
15 * 500 1M * 
16 Pass 500 1M Pass 
17 Pass 500 1M Pass 
18 * 500 1M * 

*Tubing failure based on stress level.  Stress level adjusted to 75% of the 35% UT for subseqent samples tested. 
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ATTACHMENT H 

 
FLEX FATIGUE TEST DATA 
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TEST NO. 5.8 
 

Data Collection Requirements for Flexure Fatigue Tests 
Repeated Assembly Test Information 

 
1/4-Inch 

HAM-LET 0% 25% 50% 75% 100% Pressure Cycles 
7 Pass Pass Pass Pass Pass 7500 30K 
8 Pass Pass Pass Pass Pass 7500 30K 
9 Pass Pass Pass Pass Pass 7500 30K 

10 Pass Pass Pass Pass Pass 7500 30K 
11 Pass Pass Pass Pass Pass 7500 30K 
12 Pass Pass Pass Pass Pass 7500 30K 

 
1/2-Inch 

HAM-LET 0% 25% 50% 75% 100% Pressure Cycles 
7 Pass Pass Pass Pass Pass 5100 30K 
8 Pass Pass Pass Pass Pass 5100 30K 
9 Pass Pass Pass Pass Pass 5100 30K 

10 Pass Pass Pass Pass Pass 5100 30K 
11 Pass Pass Pass Pass Pass 5100 30K 
12 Pass Pass Pass Pass Pass 5100 30K 

 
3/4-Inch 

HAM-LET 0% 25% 50% 75% 100% Pressure Cycles 
7 Pass Pass Pass Pass Pass 4900 30K 
8 Pass Pass Pass Pass Pass 4900 30K 
9 Pass Pass Pass Pass Pass 4900 30K 

10 Pass Pass Pass Pass Pass 4900 30K 
11 Pass Pass Pass Pass Pass 4900 30K 
12 Pass Pass Pass Pass Pass 4900 30K 

 
1-Inch 

HAM-LET 0% 25% 50% 75% 100% Pressure Cycles 
7 Pass Pass Pass Pass Pass 3600 30K 
8 Pass Pass Pass Pass Pass 3600 30K 
9 Pass Pass Pass Pass Pass 3600 30K 

10 Pass Pass Pass Pass Pass 3600 30K 
11 Pass Pass Pass Pass Pass 3600 30K 
12 Pass Pass Pass Pass Pass 3600 30K 
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ATTACHMENT I 

 
HIGH TEMPERATURE THERMAL CYCLE DATA 
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TEST NO. 5.9 
 

Data Collection Requirements for Thermal Cycling Tests 

High Temperature 
 

 1/4-Inch 1/2-Inch 3/4-Inch 1-Inch 
HAM-LET 5.9 High 5.2 5.9 High 5.2 5.9 High 5.2 5.9 High 5.2 

25 Pass Pass Pass Pass Pass Pass Pass Pass 
26 Pass Pass Pass Pass Pass Pass Pass Pass 
27 Pass Pass Pass Pass Pass Pass Pass Pass 
28 Pass Pass Pass Pass Pass Pass Pass Pass 
29 Pass Pass Pass Pass Pass Pass Pass Pass 
30 Pass Pass Pass Pass Pass Pass Pass Pass 
31 Pass Pass Pass Pass Pass Pass Pass Pass 
32 Pass Pass Pass Pass Pass Pass Pass Pass 
33 Pass Pass Pass Pass Pass Pass Pass Pass 
34 Pass Pass Pass Pass Pass Pass Pass Pass 
35 Pass Pass Pass Pass Pass Pass Pass Pass 
36 Pass Pass Pass Pass Pass Pass Pass Pass 
37 Pass Pass Pass Pass Pass Pass Pass Pass 
38 Pass Pass Pass Pass Pass Pass Pass Pass 
39 Pass Pass Pass Pass Pass Pass Pass Pass 
40 Pass Pass Pass Pass Pass Pass Pass Pass 
41 Pass Pass Pass Pass Pass Pass Pass Pass 
42 Pass Pass Pass Pass Pass Pass Pass Pass 
43 Pass Pass Pass Pass Pass Pass Pass Pass 
44 Pass Pass Pass Pass Pass Pass Pass Pass 
45 Pass Pass Pass Pass Pass Pass Pass Pass 
46 Pass Pass Pass Pass Pass Pass Pass Pass 
47 Pass Pass Pass Pass Pass Pass Pass Pass 
48 Pass Pass Pass Pass Pass Pass Pass Pass 
49 Pass Pass Pass Pass Pass Pass Pass Pass 
50 Pass Pass Pass Pass Pass Pass Pass Pass 
51 Pass Pass Pass Pass Pass Pass Pass Pass 
52 Pass Pass Pass Pass Pass Pass Pass Pass 
53 Pass Pass Pass Pass Pass Pass Pass Pass 
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LOW TEMPERATURE THERMAL CYCLE DATA 
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TEST NO. 5.9 
 

Data Collection Requirements for Thermal Cycling Tests 

Low Temperature 
 

1/4-Inch 1/2-Inch 3/4-Inch 1-Inch HAM-LET 
5.9 Low 5.2 5.9 Low 5.2 5.9 Low 5.2 5.9 Low 5.2 

25 Pass Pass Pass Pass Pass Pass Pass Pass 
26 Pass Pass Pass Pass Pass Pass Pass Pass 
27 Pass Pass Pass Pass Pass Pass Pass Pass 
28 Pass Pass Pass Pass Pass Pass Pass Pass 
29 Pass Pass Pass Pass Pass Pass Pass Pass 
30 Pass Pass Pass Pass Pass Pass Pass Pass 
31 Pass Pass Pass Pass Pass Pass Pass Pass 
32 Pass Pass Pass Pass Pass Pass Pass Pass 
33 Pass Pass Pass Pass Pass Pass Pass Pass 
34 Pass Pass Pass Pass Pass Pass Pass Pass 
35 Pass Pass Pass Pass Pass Pass Pass Pass 
36 Pass Pass Pass Pass Pass Pass Pass Pass 
37 Pass Pass Pass Pass Pass Pass Pass Pass 
38 Pass Pass Pass Pass Pass Pass Pass Pass 
39 Pass Pass Pass Pass Pass Pass Pass Pass 
40 Pass Pass Pass Pass Pass Pass Pass Pass 
41 Pass Pass Pass Pass Pass Pass Pass Pass 
42 Pass Pass Pass Pass Pass Pass Pass Pass 
43 Pass Pass Pass Pass Pass Pass Pass Pass 
44 Pass Pass Pass Pass Pass Pass Pass Pass 
45 Pass Pass Pass Pass Pass Pass Pass Pass 
46 Pass Pass Pass Pass Pass Pass Pass Pass 
47 Pass Pass Pass Pass Pass Pass Pass Pass 
48 Pass Pass Pass Pass Pass Pass Pass Pass 
49 Pass Pass Pass Pass Pass Pass Pass Pass 
50 Pass Pass Pass Pass Pass Pass Pass Pass 
51 Pass Pass Pass Pass Pass Pass Pass Pass 
52 Pass Pass Pass Pass Pass Pass Pass Pass 
53 Pass Pass Pass Pass Pass Pass Pass Pass 
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ELEVATED SOAK TEST DATA 
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TEST NO. 5.10 

Data Collection Requirements for Elevated Soak Tests 
 

1/4-Inch 1/2-Inch 3/4-Inch 1-Inch HAM-LET 
5.10 5.2 5.10 5.2 5.10 5.2 5.10 5.2 

25 Pass Pass Pass Pass Pass Pass Pass Pass 
26 Pass Pass Pass Pass Pass Pass Pass Pass 
27 Pass Pass Pass Pass Pass Pass Pass Pass 
28 Pass Pass Pass Pass Pass Pass Pass Pass 
29 Pass Pass Pass Pass Pass Pass Pass Pass 
30 Pass Pass Pass Pass Pass Pass Pass Pass 
31 Pass Pass Pass Pass Pass Pass Pass Pass 
32 Pass Pass Pass Pass Pass Pass Pass Pass 
33 Pass Pass Pass Pass Pass Pass Pass Pass 
34 Pass Pass Pass Pass Pass Pass Pass Pass 
35 Pass Pass Pass Pass Pass Pass Pass Pass 
36 Pass Pass Pass Pass Pass Pass Pass Pass 
37 Pass Pass Pass Pass Pass Pass Pass Pass 
38 Pass Pass Pass Pass Pass Pass Pass Pass 
39 Pass Pass Pass Pass Pass Pass Pass Pass 
40 Pass Pass Pass Pass Pass Pass Pass Pass 
41 Pass Pass Pass Pass Pass Pass Pass Pass 
42 Pass Pass Pass Pass Pass Pass Pass Pass 
43 Pass Pass Pass Pass Pass Pass Pass Pass 
44 Pass Pass Pass Pass Pass Pass Pass Pass 
45 Pass Pass Pass Pass Pass Pass Pass Pass 
46 Pass Pass Pass Pass Pass Pass Pass Pass 
47 Pass Pass Pass Pass Pass Pass Pass Pass 
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VIBRATION TEST DATA 
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TEST NO. 5.11 
 

Data Collection Requirements for Vibration Tests 
 

Variable Frequency 

1/4-Inch 1/2-Inch 3/4-Inch 1-Inch HAM-LET 
5.11 5.2 5.11 5.2 5.11 5.2 5.11 5.2 

33 Pass Pass Pass Pass Pass Pass Pass Pass 
34 Pass Pass Pass Pass Pass Pass Pass Pass 
35 Pass Pass Pass Pass Pass Pass Pass Pass 
36 Pass Pass Pass Pass Pass Pass Pass Pass 
37 Pass Pass Pass Pass Pass Pass Pass Pass 
38 Pass Pass Pass Pass Pass Pass Pass Pass 

 
 

Endurance 

1/4-Inch 1/2-Inch 3/4-Inch 1-Inch HAM-LET 
5.11 5.2 5.11 5.2 5.11 5.2 5.11 5.2 

33 Pass Pass Pass Pass Pass Pass Pass Pass 
34 Pass Pass Pass Pass Pass Pass Pass Pass 
35 Pass Pass Pass Pass Pass Pass Pass Pass 
36 Pass Pass Pass Pass Pass Pass Pass Pass 
37 Pass Pass Pass Pass Pass Pass Pass Pass 
38 Pass Pass Pass Pass Pass Pass Pass Pass 
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ELEVATED TEMPERATURE CIRCULAR CHARTS 
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VIBRATION TEST DATA SHEETS AND PLOTS 
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TENSILE TEST DATA SHEET 
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TYPICAL STRAIN CALCULATION DATA SHEETS 
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MATERIAL DATA SHEETS FOR STAINLESS STEEL TUBING 
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INSTRUMENTATION EQUIPMENT SHEETS 
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