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1. Scope  

This test report summarizes the results of qualification testing on 120-159-1-1-16C ThermaRex helical polymer 
conduit at temperatures up to 300°C. The polymer conduit was tested without braid or jacketing. Testing was 
modeled after AS81914/9B and modified to include higher temperature testing of the unique ThermaRex 
conduit material. 

 

2. Summary of Results 

Test Description AS81914 
Test Section Results 

Examination of Product Wall thickness 4.6.1 .018 inch Pass 
Stress in PSI @ 10% Strain 250 to 900 psi 4.7.2 323 psi Pass 
Crush Resistance, Horizontal 10 pounds minimum 4.7.4 23.83 lbs. Pass 

Low Temperature Flex at -54°C Report number of cycles to break, 15 
cycles per minute, 360° per cycle 4.7.5 750 cycles Pass 

Low Temperature Flex at -54°C 
After 216 Hours at 300°C 

Report number of cycles to break, 15 
cycles per minute, 360° per cycle 4.7.5 1,250 cycles Pass 

Minimum Bend Radius 1.25 inch minimum bend radius, less 
than 3 lbs force 4.7.1.3 1.95 lbs. Pass 

Heat Shock 300°C ± 3°C for 4 hours, 15% max 
longitudinal change 4.7.6 3.13% Pass 

Heat Aging 96 hours at 300°C ± 3°C, Stress in PSI @ 
10% strain, 80% of initial value 4.7.7 352 psi Pass 

Dielectric Breakdown DWV, 12 kv DC minimum 4.7.11 12.5 kV DC Pass 
 

 

3. Conclusion 
ThermaRex helical polymer conduit shows outstanding resistance to high temperatures up to 300°C while 
maintaining mechanical strength and dielectric properties. 
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A. TESTS: Tensile Strain Properties, Crush Resistance, Minimum Bend  
  Radius, Heat Aging, Heat Shock, Dielectric Breakdown, and  
  Low Temperature Flex 
 
 
B. TEST ITEMS: 26 Helical Convoluted Tubing Samples 

See Page 3 for Test Item Identification 
 
 
C. SPECIFICATIONS: 1. Glenair QTP-646, Revision 1, Paragraph 4 
  2. SAE Aerospace Document No. AS81914, Issued 2011-01, 
   Paragraphs 4.7.1.3, 4.7.2, 4.7.4, 4.7.5, 4.7.6, 4.7.7, and  
   4.7.11 
  3. Glenair e-mail dated 10/6/17 

4. ANSI NCSL Z540-1 
5.  ISO 17025:2005 

 
 
D. RESULTS: 
 

This is to certify that the Helical Convoluted Tubing Samples were subjected to the tests 
listed on Page 3 according to the above specifications. 
 
See Page 4 for a Summary of Test Results.  The Helical Convoluted Tubing Samples were 
returned to Glenair for post tests and final evaluation. 
 
Test data, equipment lists, and photographs are attached. 

 
 
 

Karen Norton,  
Preparer  Marty McCormick, 

Program Manager  Cathy Rumble, 
Quality Coordinator 
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REVISIONS 
 
 

Revision Reason for Revision Date 
 

NR 
 

1 
 

 
Initial Release 
 
Page 1: Item B – Changed quantity of test items to 26. 
 

Item C – Added Glenair e-mail dated 10/6/17 
 
Page 3: Added Part Number 120-159-1-1-16C, Serial 

Numbers NTS-23 through NTS-26 for Low 
Temperature Flex. 

 
Page 4: Added test results for second Low Temperature 

Flex Test. 
 
Pages 37 – 42: Added test data and equipment for second Low 

Temperature Flex Test. 
 

Note: At the request of Glenair, two reports  
(TR No. PR066282 and PR066282-1, 
Revision 1) were merged into one report, 
herein. 

 
9/28/2017 
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TEST ITEM IDENTIFICATION 

 
 

Quantity Part Number Serial Number Test Performed 

10 120-159-1-1-16C NTS 1 through NTS 10 Tensile Strain Properties 
6 120-159-1-1-16C NTS 11 through NTS 16 Heat Aging 
1 120-159-1-1-16C NTS 19 Dielectric Breakdown 
1 120-159-1-1-16C NST 17 Heat Shock 
1 120-159-1-1-16C NTS 22 Crush Resistance 
2 120-159-1-1-16C NTS 20 and NTS 21 Low Temperature Flex 
1 120-159-1-1-16C NTS 18 Minimum Bend Radius 
4 120-159-1-1-16C NTS-23 through NTS-26 Low Temperature Flex 

 
The test item description and part number were taken from Glenair QTP-646, Revision 1.  Serial 
numbers were assigned by NTS.  
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SUMMARY OF TEST RESULTS 

 
 
Tensile Strain Properties 
The Average Tensile Strength for the 10 samples was 9.48 lbs which met the requirements of 
the test.   
 
Crush Resistance 
A max load of 23.83 lbs @ 75% displacement was reached as a result of the test. 
 
 
Minimum Bend Radius 
The force measured to pull the slug through the tube was 1.95 lbs, which met the requirements 
of the test.  
 
 
Heat Aging 
The distance between the fittings of the three specimens (NTS 11 through NTS 13) were 
prepared to the incorrect size (see NOD MECH 3).  New samples were cut (NTS 14 through 
NTS 16) and the test was repeated using the new samples.  The post test Tensile Strain 
Properties Test was performed and the Average Tensile Strength for the 3 samples was 10.32 
lbs which met the requirements of the test.  
 
 
Heat Shock 
There was no evidence of dripping, flowing, or cracking as a result of the test.  The percent of 
change was 3.13% which met the requirements of the test. 
 
 
Dielectric Shock 
No evidence of Dielectric Breakdown was recorded as a result of the test.   
 
 
Low Temperature Flex 
During cycling, the chamber had a compressor fault after 24 hours.  As a result the chamber did 
not hold temperature at -54°C and returned to ambient temperature.  Cycles were continued at 
ambient temperature over the weekend.  The sample (NTS 20) was broken right above the 
horizontal plane, between two mandrels (see NOD MECH-1).  The test was repeated with a new 
sample (NTS 21).  After 750 cycles the chamber was opened for inspection and it was noted 
that the sample had broken and fell out of the fixture.  The failure was noted (see NOD  
MECH-2). 
 
Four (4) additional Tubing Samples were provided for testing.  The Tubing Samples were 
subjected to a 300ºC environment for 216 hours.  Serial Number NTS-23 was subjected to Low 
Temperature Flexibility and broke between 1,001 and 1,250 flex cycles (see NOD MECH-3).  
The temperature chamber utilized for testing went out of calibration during the test (see NOD 
MECH-4).  Glenair requested that testing be stopped and the Helical Convoluted Tubing 
Samples were returned to Glenair for post tests and final evaluation. 
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MINIMUM BEND RADIUS EQUIPMENT LIST 
Client: Glenair, Inc PR No.: PR066282 Start Date: 8/21/2017 End Date: 8/21/2017 

 

Control 
No. Equipment Manufacturer Model 

No. 
Serial  
No. Accuracy Range 

Calibration 

Cycle Cal. Due 

FL4681 Gauge (Force) Chatillon DFGS10 NONE ± 0.15% FS 
+ 1 LSD 0 to 10 lbs 12 Months 8/29/2017 
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HEAT AGING EQUIPMENT LIST 
Client: Glenair, Inc PR No.: PR066282 Start Date: 8/22/2017 End Date: 9/11/2017 

 

Control 
No. Equipment Manufacturer Model 

No. 
Serial  
No. Accuracy Range 

Calibration 

Cycle Cal. Due 

FL7180 Measurement Tools 
(Tape Measure) Lufkin QR1425 NONE ± 0.06 in. 0 to 25 ft. 24 Months 12/9/2018 

FL1456 Chamber (High 
Temperature) Blue M DC 256 F  

HP DC 6339 MFG N/A No Calibration 
Required N/A 

FL5316 Controller (Process) Watlow F4DH 014869 ± .14% FS + 
1 LSD 

-100 to 
400°C 12 Months 3/27/2018 
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LOW TEMPERATURE FLEX EQUIPMENT LIST 
Client: Glenair PR No.: PR066282 Start Date: 10/6/2017 End Date: 10/31/2017

 

Control 
No. Equipment Manufacturer Model  

No. 
Serial  
No. Accuracy Range 

Calibration 

Cycle Cal. Due 

FL0993 Chamber (High 
Temperature) Blue M CW-6680F CW-633 ± 2.2° C 0 No Calibration 

Required N/A 

FL0995 Controller (Process) Watlow 942A-1BB2-
A000 NONE ± 2° C 0 to 600°C 12 Months 3/27/2018 

FL0906 Chamber 
(Temperature/Humidity) Thermotron SR-1200-3-3 27907 ± 2.5° C/2.5% 

RH 
-68 to 177° C/0 

to 100% RH 12 Months 10/24/2017*

FL5428 Motor (Stepper) Applied Motion 
Products HT34-490 NONE MFG N/A No Calibration 

Required N/A 

FL7878 Controller (Servo 
Motor) 

Applied Motion 
Products STAC6-SI 255622 MFG N/A No Calibration 

Required N/A 

FL5170 Controller (Process) Applied Motion 
Products HUB 444 617151 MFG 0 No Calibration 

Required N/A 

 
* The temperature chamber went out of calibration during the test.  Post test calibration of the 

chamber indicated that the chamber remained in tolerance (see NOD MECH-4). 
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Test Item Identification (Typical) 
 
 

 
 

Tensile Strength Properties Test Setup 
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Tensile Strength Properties Test Height 
 
 

 
 

Tensile Strength Properties Pull Height 
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Crush Resistance Test Setup 
 
 

 
 

Crush Resistance - Outer Dimensions 
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Crush Resistance at 75% 
 
 

 
 

Minimum Bend Radius – Slug 
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Minimum Bend Radius – Test Setup 
 
 

 
 

Heat Aging Test Setup 
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Heat Aging Test 
 
 

 
 

Heat Aging Test 
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Heat Shock Pre-Test 
 
 

 
 

Heat Shock Post Test 
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Dielectric Breakdown Test Setup 
 
 

 
 

Dielectric Breakdown Test Setup 
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Low Temperature Flex Test Setup (Typical) 
 
 

 
 

Low Temperature Flex Post Test 
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Low Temperature Flex Post Test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
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