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REPORT/JOB NUMBER: ESN270529 
  
 
TEST DETAILS  
Location of Test Goodridge, Exeter 
Date of Test 14 February 2013 & as attachments 
VCA Representative(s) Matt Claydon 
Manufacturer’s Representative(s) Peter Norton, Kelvin Fifer 
Reason for Test Issue of test report for new hose type 
 
 

 

MANUFACTURER DETAILS  
Manufacturer’s Name GOODRIDGE (UK) Ltd. 
Manufacturer’s Address Exeter Airport, Exeter, EX5 2UP, United Kingdom 
Model Type & description -04 PTFE-lined stainless braided hose with end fittings 
Category Not applicable 
 
 

 

CONCLUSION The above mentioned component was tested in accordance 
with the above mentioned standard and was found to comply 
in all respects 

  
 

Signature:        
 Name:  Matt Claydon 
 Position:  Senior Type Approval Engineer 
 Date: 03 May 2013 
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LIST OF ANNEXES  
ANNEX  No of PAGES SUBJECT 

1 1 Constriction test report 
2 4 Expansion and burst test report 
3 1 Whip test report 
4 1 Tensile strength test report 
5 1 Water absorption and burst test report 
6 1 Water absorption and tensile strength test report 
7 1 Water absorption and whip test report 
8 5 Low temperature test report 
9 1 Brake fluid compatibility test report 
10 4 Ozone test report 
11 7 Pressure cycling test report 
12 5 Salt spray test report 
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TEST SPECIFICATION AND WORST CASE RATIONALE 
Representative samples of assembled hose subjected to all tests. Some tests carried out by 
external laboratories as detailed below; reports for all tests are attached. Various options for end 
fittings are offered, but all are made from the same Stainless Steel as those subjected to the 
corrosion test and are therefore deemed to comply. Hoses are intended for fitment by vehicle 
manufacturers therefore labelling requirements 5.2.2, 5.2.3 and 5.2.4 do not apply; only 5.2.1 and 
5.2.4.1 are assessed. 

 
Tests required  

• Construction (witnessed) 
• Labelling (witnessed) 
• Constriction (witnessed) 
• Expansion & burst strength (external laboratory) 
• Whip resistance (manufacturer in-house test) 
• Tensile strength (witnessed) 
• Water absorption & burst strength (witnessed) 
• Water absorption & tensile strength (witnessed) 
• Water absorption & whip resistance (end of test witnessed) 
• Low temperature resistance (external laboratory) 
• Brake fluid compatibility, constriction & burst strength (manufacturer in-house test) 
• Ozone resistance (external laboratory) 
• Dynamic ozone test (external laboratory) 
• Pressure cycling and burst (external laboratory) 
• End fitting corrosion (end of test witnessed) 

 
0BCOMPONENT SPECIFICATION (as specified in agreed worse case rationale) 
 
Material Liner: PTFE 
 Braid: 305S15 stainless steel 
 End fittings: 303 stainless steel 
Inside diameter 4.93 (+/- 0.50) mm 
Outside diameter 8.00 (+/-0.40) mm 
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1BMANUFACTURER’S DOCUMENTATION 
 
Manufacturer’s documentation is complete and reflects the agreed specification for the 
component tested and covers all variants and versions agreed in the worse-case 
rationale 
 

Yes 
 
 

2BFACILITY AND EQUIPMENT CHECKS 
 

1 Generic Risk assessment followed Insert RA 
identifier here 

PC-RAF001  Yes 
 

 OR   
 Specific Risk assessment completed and stored in electronic job folder N/A 
   

2 Facilities and test equipment are appropriate Yes 
 Brief description of test equipment: See below  
   

3 Calibration certificates checked and valid, recorded in the following table Yes 
   

 
3BEquipment Serial No. 4BCalibration data 

Tensile test load cell 06-0335-11 Calibrated 14/03/2012 
Micrometer used for check 
constriction gauges 

6285173 Calibrated 05/12/2012 

Whip test pressure gauge NG0405 Calibrated 26/07/2012 
pH meter - Calibrated Jan 2013 
Refractometer - Calibrated Jan 2013 

 
Other instrumentation used in external laboratory tests is as per the reports from those 
laboratories.
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TEST REQUIREMENTS 
  Complies 

Yes/NA 
   
S5.2.1 Stripes are marked on the hose outer as prescribed Yes 
   
S5.2.2 The hose outer is marked with the information required N/A 
   
S5.2.3 Packaging is marked with the required information N/A 
   
S5.2.4 The hose is fitted with a band containing the information required N/A 
   
S5.2.4.1 End fittings are marked with a symbol which has been registered 

with the Office of Vehicle Safety Compliance 
Not all end fitting options checked, manufacturer declares all 
are appropriately marked. 

Yes 

   
S5.3.1 Every inside diameter of the hose is at least 64% of the nominal 

inside diameter 
 
Manufacturer’s declared nominal ID: 4.93 mm 
Measured ID: 5.20 mm 
Worst-case constriction ID: 3.72 mm 

Yes 
(See 

Annex 1) 

   
S5.3.2 Hose meets expansion and burst strength test requirements Yes 

(See 
Annex 2) 

   
S5.3.3 Hose does not rupture when subjected to 35 hours on specified 

flexing machine at pressure of 235psi. 
Yes 
(See 

Annex 3) 
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S5.3.4 Hose assembly withstands 325 pounds force during slow pull and 

370 pounds during fast pull. 
4 samples tested: 
Slow 1 – 425 lbs 
Slow 2 – 401 lbs 
Fast 1 – 419 lbs 
Fast 2 – 424 lbs 

Yes 
(See 

Annex 4) 

   
S5.3.5 Hose meets burst strength requirements after 70 hours water 

immersion 
No leak during 2 minutes at 4000psi 
No burst at 8000psi 

Yes 
(See 

Annex 5) 

   
S5.3.6 Hose meets tensile strength requirements after 70 hours water 

immersion 
4 samples tested: 
Slow 1 – 364 lbs 
Slow 2 – 366 lbs 
Fast 1 – 390 lbs 
Fast 2 – 415 lbs 

Yes 
(See 

Annex 6) 

   
S5.3.7 Hose meets 35 hours whip resistance requirements after 70 hours 

water immersion 
 
Test stopped after 37h27m without failure. 

Yes 
(See 

Annex 7) 

   
S5.3.8 Hose conditioned between -45°C and -48°C for 70 hours does not 

show visible signs of cracking when inspected as specified 
Yes 
(See 

Annex 8) 
   
S5.3.9 After conditioning filled with specified brake fluid at 120°C for 70 

hours, hose meets constriction and burst strength requirements.  
Yes 
(See 

Annex 9) 
   
S5.3.10 Hose does not show visible cracks under 7x magnification after 

exposure to ozone for 70 hours at 104°F  
Yes 
(See 

Annex 10) 
   
S5.3.11 Hose does not show visible cracks without magnification after 48 

hour dynamic ozone test  
Yes 
(See 

Annex 10) 
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 The following three tests are carried out sequentially on the same 
sample: 

 

   
S5.3.12a Hose assembly withstands 150 cycles at 146° without leakage  

See attached report. 
Yes 
(See 

Annex 11) 
   
S5.3.12b Hose assembly withstands 4000psi for 2 minutes  

See attached report. 
Yes 
(See 

Annex 11) 
   
S5.3.12c Hose does not burst at a pressure less than 5000psi  

See attached report. 
Yes 
(See 

Annex 11) 
   
S5.3.13 End fittings do not show base metal corrosion (except where 

crimping or labelling has displaced the protective coating) after 24 
hours exposure to salt spray as specified. 
 
4 samples inspected, two placed with fitting uppermost, two 
placed with fitting lowermost. 

Yes 
(See 

Annex 12) 
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Reason for Report: 
 
Constriction testing to FMVSS 106 in accordance with S5.3.1 for 4 braid 600-04 hose 

Test Requirements: 
 

1. Four sample hose assemblies were subjected to a Constriction testing (after assembly crimping 
to published spec) – to S6.12 and Plug Gauge method – 6.12.1 

2. Test conducted each assy 14/02 – completion witnessed by VCA on site. 
 
 

 
Constriction Test Results:- 
 
Using a pin gauge fitting end was gauged minimum bore at 3.22mm - so hoses were cut and hose bore 
“pin gauged” from cut end into full depth of the collar and tail. 
 
Hose Published bore = 4.93+/- .4mm - Hose batch measured bore = 5.2mm nominal. 
 
Assy 1 – using a pin gauge hose liner under collar and tail was gauged at 3.74mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 
 
Assy 2 – using a pin gauge hose liner under collar and tail was gauged at 3.82mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 
 
Assy 3 – using a pin gauge hose liner under collar and tail was gauged at 3.72mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 
 
Assy 4 – using a pin gauge hose liner under collar and tail was gauged at 3.76mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 

 

Conclusion: 
 
All Test results satisfy the requirements of FMVSS 106 Constriction test – S5.3.1 – No failures observed. 
All samples retained. 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Whip Resistance test to FMVSS 106 in accordance with S5.3.3 for 4 braid 600-04 hose 

Test Requirements: 
 
 

1. Two sample hose assemblies were subjected to a Whip Endurance Test – to S6.3 
 

2. Test start conducted at Goodridge 14/02/13 – witnessed by VCA on site. 
 

Whip Test Results:- 
 
Assy 1-   (Test manifold location 2) 
Hose:  Dash 4 uncovered (OE) 4 wire PTFE 
Fitings:  Dash 6 female swivel one end – dash 4 fixed male 2nd end –  

stainless collars and OE (Green) Nylons. 
Cut hose length: 395mm measured  
Removed @: 106 hours and 10 mins - assembly had not failed at this time –  
Date stopped: 19/02/13   

 
 
Assy 2-   (Test manifold location 4) 
Hose:  Dash 4 uncovered (OE) 4 wire PTFE 
Fitings:  Dash 6 female swivel one end – dash 4 fixed male 2nd end –  

stainless collars and OE (Green) Nylons. 
Cut hose length: 395mm measured  
Failed @: 106 hours and 10 mins 
Date stopped: 19/02/13 

 
      
 
 Conclusion; 
 
Both Test results satisfy the minimum whip test duration requirements of 35 hours, as FMVSS 106. 
(All samples retained) 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Tensile testing to FMVSS 106 in accordance with S5.3.4 for 4 braid 600-04 hose 

Test Requirements: 
 
 

1. Four, 99mm cut length sample hose assemblies, were subjected to TensileTest – to S6.4 
2. Test conducted at Goodridge – completion witnessed by VCA on site. 
3. Slow pull at 1” / min’ – requirement: 325lbs (1446N) minimum to seperation 
4. Fast pull at 2” / min’ – requirement: 370lbs (1646N) minimum to seperation 

 
 

 
Tensile Test Results:- 
 
 
Slow Assy 1 – 1891.2N 
 
Slow Assy 2 – 1784.7N 
 
Fast Assy 1 – 1865.3N 
 
Fast Assy 2 – 1887.1N 
 
 
All testing conducted at Goodridge 14/02/13 witnessed by VCA on site – all samples retained. 
 
Testing completed on a Mecmesin Multitest 2.5 with a AFG 2500N load cell, last calibrated on March 
2012. 
 
All output plots recorded and attached. 
 
 

 
 

Conclusion; 
 
All Test results satisfy the minimum Tensile Test  requirements of FMVSS 106 – S5.3.4 
 
(All samples retained) 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Water Absorption and Burst testing to FMVSS 106 in accordance with S5.3.5 for 4 braid 600-04 hose 

Test Requirements: 
 

1. Four sample hose assemblies were subjected to a Water Absorption and Burst Test – to S6.2 – 
having first been water conditioned at 85 degrees C for 70 hours then 30 min’s rest in 
accordance with S6.5 

2. Test conducted for assy 1 and 2 at Goodridge 14/02 – completion witnessed by VCA on site. 
- And 15/02 for assy 3 and 4 and self-certified. 

3. After conditioning – assemblies subjected to a pressure of 4000psi for 2 mins’ then elevated to 
over 5000psi and held. Initial ramp rate at 15,000psi / min. 
 
 

 
Burst Test Results:- 
 
 
 
Assy 1 – 4000psi held for 2 mins – no failures observed 
 6000psi - no issues (This assembly retained by VCA) 
 
Assy 2 – 4000psi held for 2 mins – no failures observed 
 8000psi - no issues 
 
Assy 3 – 4000psi held for 2 mins – no failures observed 
 8000psi - no issues 
 
Assy 4 – 4000psi held for 2 mins – no failures observed 
 8000psi - no issues 
 
 
 
 

 
 
 
 
 
 

Conclusion; 
 
All Test results satisfy the requirements of FMVSS 106 Water Absorption and Burst – S5.3.5 – No 
failures observed. (All samples retained, except assy 1) 
 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Water Absorption and Tensile testing to FMVSS 106 in accordance with S5.3.6 for 4 braid 600-04 hose 

Test Requirements: 
 
 

1. Four sample hose assemblies were subjected to a Water Absorption and TensileTest – to S6.4 – 
having first been water conditioned at 85 degrees C for 70 hours then 30 mins rest in accordance 
with S6.5 

2. Test conducted at Goodridge – completion witnessed by VCA on site. 
3. Slow pull at 1” / min’ – requirement: 325lbs (1446N) minimum to seperation 
4. Fast pull at 2” / min’ – requirement: 370lbs (1646N) minimum to seperation 

 
 

 
Tensile Test Results:- 
 
 
Slow Assy 1 – 1623.1N 
 
Slow Assy 2 – 1630.3N 
 
Fast Assy 1 – 1738.6N 
 
Fast Assy 2 – 1846.1N 
 
 
All testing conducted at Goodridge 14/02/13 witnessed by VCA on site – all samples retained. 
 
Testing completed on a Mecmesin Multitest 2.5 with a AFG 2500N load cell, last calibrated on March 
2012. 
 
All output plots recorded and attached. 
 
 

 
 

Conclusion; 
 
All Test results satisfy the minimum Tensile Test  requirements of FMVSS 106 – S5.3.6 
 
(All samples retained) 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Water Absorption and Whip Resistance test to FMVSS 106 in accordance with S5.3.7 for 4 braid 600-04 
hose 

Test Requirements: 
 
 

1. Two sample hose assemblies were subjected to a Whip Endurance Test – to S6.3 – having first 
been water conditioned at 85 degrees C for 70 hours then 30 mins rest in accordance with S6.5 

2. Test conducted at Goodridge – completion witnessed by VCA on site. 
 

Whip Test Results:- 
 
Assy 1-   (Test manifold location 2) 
Hose:  Dash 4 uncovered (OE) 4 wire PTFE 
Fitings:  Dash 6 female swivel one end – dash 4 fixed male 2nd end –  

stainless collars and OE (Green) Nylons. 
Cut hose length: 395mm measured  
Removed @: 37 hours and 27 mins - assembly had not failed at this time –  

(Removed to allow start of non conditioned testing, witnessed by VCA on site) 
Date removed: 14/02/13 

 
 
Assy 2-   (Test manifold location 4) 
Hose:  Dash 4 uncovered (OE) 4 wire PTFE 
Fitings:  Dash 6 female swivel one end – dash 4 fixed male 2nd end –  

stainless collars and OE (Green) Nylons. 
Cut hose length: 395mm measured  
Removed @: 37 hours and 27 mins - assembly had not failed at this time –  

(Removed to allow start of non conditioned testing, witnessed by VCA on site) 
Date removed: 14/02/13 

 
 
      
 
 

Conclusion; 
 
Both Test results satisfy the minimum whip test duration requirements of 35 hours, as FMVSS 106. 
(All samples retained) 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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Reason for Report: 
 
Brake fluid compatibility constriction and burst strength testing to FMVSS 106 in accordance with S5.3.9 
for 4 braid 600-04 hose 

Test Requirements: 
 

1. Two sample hose assemblies were subjected to brake fluid conditioning using RM-66-04 
reference fluid as S5.3.9 - Then Constriction testing to S6.12 and Plug Gauge method – 6.12.1- 
and Burst testing to S6.2 (On OE hydrostatic test rig – CA01G) 

2. Test conducted each assy 22/02 at Goodridge and self-certified. 
 
 

  
Burst Test Results:- 
 
Assy 1 – 4000psi held for 2 mins – no failures observed 
 8000psi - no issues  
 
(assy 1 pics) 

 
 
 
Assy 2 – 4000psi held for 2 mins – no failures observed 
 8000psi - no issues 
 
 
Constriction Test Results:- 
 
Using a pin gauge, fitting end was gauged minimum bore at 3.22mm - so both hoses were cut and hose 
bore “pin gauged” from cut end into full depth of the collar and tail. 
 
Hose Published bore = 4.93+/- .4mm - Hose batch measured bore = 5.2mm nominal 
 
Assy 1 – using a pin gauge hose liner under collar and tail was gauged at 3.76mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 
 
Assy 2 – using a pin gauge hose liner under collar and tail was gauged at 3.78mm 
Based on 5.2 mm nominal id – FMVSS minimum constriction @ 64% = 3.328mm 
Assy within minimum constriction bore. 
 
 
Conclusion: 
 
All Test results satisfy the requirements of FMVSS 106 Brake fluid compatibility constriction and burst 
strength testing S5.3.9 – No failures observed. 
 
All samples retained. 
                                         Prepared by Pete Norton – Development Engineer Goodridge Ltd 
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