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Why Intermix with Swagelok 1. Background 

- The original two-ferrule fitting patent 

Invented by Crawford in 1947,  

Owned by Swagelok since then. 

- De facto Standard for the industry 

Market share more than 60% (best guess) 

- Approval from all the major customers in every application 

Oil and gas, analytical instrumentation, chemical and petrochemical, pulp and 

paper, process instrumentation, power generation, shipbuilding, semiconductor, 

and alternative fuels 

- Swagelok-only patented ferrule design 

Uniquely modified back ferrule design since late 1990s. 

 -> prove same leak-tight performance  

  with DK-Lok own back ferrule design 
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Test Specimens 

- #1 ~ #14 show all possible intermix combinations between DK-Lok and Swagelok fittings. 
 
 - Five different sizes (1/4”, 3/8”, ½”, ¾”, 1”) of the fourteen combinations (#1 ~ #14) make 
 70 intermixed fittings to be tested. 
    

- Thick wall thickness tube (the harsher tube condition than most) used for all test procedures. 

Components Swagelok #1 #2 #3 #4 #5 #6 #7 

Swagelok Nut - SN SN SN DKN DKN DKN SN DKN DKN 

Swagelok Back Ferrule - SBF SBF DKBF SBF DKBF DKBF SBF SBF DKBF 

Swagelok Front Ferrule - SFF SFF DKFF DKFF SFF DKFF DKFF SFF SFF 

Swagelok Body - SB SB DKB DKB DKBF SB DKB DKB SB 

Components #8 #9 #10 #11 #12 #13 #14 DK-Lok 

DK Nut -DKN SN DKN SN SN DKN SN SN DKN 

DK Back Ferrule - DKBF DKBF SBF DKBF SBF SBF SBF DKBF DKBF 

DK Front Ferrule - DKFF SFF DKFF DKFF SFF SFF DKFF SFF DKFF 

DK Body - DKB DKBF SB SB DKB SB SB SB DKB 
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ASTM F1387 

 
    

 

ASTM 1387 
section No. 

Procedure Comments 

A2 Examination of Specimen Done 

A3 Pneumatic Proof Test Done 

A4 Hydrostatic Proof Test Done 

A5 Impulse Test Done 

A6 Flexure Fatigue Test Done 

A7 Tensile Test Done 

A8 Hydrostatic Burst Test Done 

A9 Repeated Assembly Test Done 

A10 Rotary Flex Test Done 

A11 Mercurous Nitrate Test N/A 

ASTM 1387 
section No. 

procedure Comments 

S2 Thermal Cycling Test Done 

S3 Elevated Temperature Soak Test - 

S4 Stress-Corrosion Test - 

S5 Torsion Test - 

S6 Shock Test - 

S7 Fire Test - 

S8 Vibration Test Done 

Mandatory Tests Supplement Tests 

ASTM (American Society of Testing and Materials) F1387 establishes the performance 
characteristics required for mechanically attached fittings (MAF) for use in piping and 
tubing systems. 

All tests witnessed by TUV Rheinland. 
No failure observed. 
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Test Procedures (I)  

 
    

 

Specimen 
Preparation 

Pneumatic Test (A3) 
@ 1.25 x W.P.* 

Remake Test (A9) 
Disassemble/ 
Re-assemble 

2 times 
Examination of 
Specimen (A2) 

Visual Inspection 

Pneumatic Test (A3) 
@ 1.25 x W.P. 

Remake Test (A9) 
3 times 

*Tube Working Pressure 
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Test Procedures (II) 

 
    

 

Hydrostatic Burst Test (A8) 
@ 4 x W.P. 

Hydrostatic Test (A4) 
@ 1.5 x W.P. 

Remake Test (A9) 
1 time 

Hydrostatic Test (A4) 
@ 1.5 x W.P. 

Remake Test (A9) 
2 time 

Hydrostatic Test (A4) 
@ 1.5 x W.P. 
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Burst Test Results for All 70 Specimen 
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Test Results (witnessed by TUV Rheinland) 

Test 
order 

Section 
No. 

Description Results Comment 

1 A2 Visual Examination Pass 

All 
witnessed 
by TUV 

Rheinland 

2 A3 Pneumatic Proof Test Pass 

3 A9 Repeated Assembly Test x 2 Pass 

4 A3 Pneumatic Proof Test Pass 

5 A9 Repeated Assembly Test x 3 Pass 

6 A4 Hydrostatic Proof Test Pass 

7 A9 Repeated Assembly Test x 1 Pass 

8 A4 Hydrostatic Proof Test Pass 

9 A9 Repeated Assembly Test x 2 Pass 

10 A4 Hydrostatic Proof Test Pass 

11 A8 Hydrostatic Burst Test Pass 

Pass: No leakage observed for all the 14 intermixed fittings for the 5 different sizes. 
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Additional Tests 

section  
No. 

Procedure Description 

A5 Impulse Test 1,000,000 cycle x 1 (sec/cycle), 
Remake at 25%, 50%, 75% of the full cycle 

A6 Flexure Fatigue Test 30,000 cycle x 0.5 (sec/cycle), 
Remake at 25%, 50%, 75% of the full cycle 

A7 Tensile Test  Tensile Load > minimum 

A10 Rotary Flex Test 1,000,000 cycle x 1750 rpm 

S2 Thermal Cycling Test 3 x High Temp. (204℃ = 400°F) cycling (6hr/cycle), 
3 x Low Temp. (-17.8℃ = 0°F) cycling (6hr/cycle) 

S8 Vibration Test 4Hz -> 60Hz by 1Hz at 5 min/Hz, 
60Hz for 2 hours (Endurance Test) 
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Impulse Test (A5) 

Section No. Description 

A5 1,000,000 cycle x 1 (sec/cycle)  (11.6 days), 
Pressure up to 133 ± 5% of working pressure & 
down to no greater than 20 ± 5%, 
Remake at 250K, 500K, 750K cycles. 

450bar 

0bar 

250 cycle (250 sec = 4min 10sec) 

Pressure impulse 
shown in the  
test machine screen 
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Flexure Fatigue Test (A6) 

Section No. Description 

A6 30,000 cycle (1 cycle = 1 left and 1 right move), 
Remake at 25%, 50%, 75% of the full cycle 

Strain gauge 

offset 

Offset  to ensure tube strain  
larger than preset minimum 
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Tensile Test (A7) 

Section No. Description 

A7 Tensile Load larger than minimum 
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Rotary Flexure Test (A10) 

Section No. Description 

A10 1,000,000 cycle x 1750 rpm 

Axial offset to ensure tube strain larger than preset minimum 
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Thermal Cycling Test (S2) 

Section No. Description 

S2 3 x High Temp. (204℃= 400°F) cycling, (6hr/cycle), 
3 x Low Temp. (-17.8℃ = 0°F) cycling, (6hr/cycle) 
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Vibration Test (S8) 

Section No. Description 

S8 4Hz -> 60Hz by 1Hz at 5 min/Hz (Frequency Increase) x, y, z axis 
respectively, 
60Hz for 2 hours (Endurance at maximum frequency) at z axis 

x 

y 

z 
Frequency 
Range (Hz) 

Amplitude 
(inch) 

4 to 15 0.031±.006 

16 to 25 0.020±.004 

26 to 33 0.010±.002 

34 to 40 0.005±.001 

41 to 50 0.003±.000 

50 to 60 0.002±.000 
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Vibration Test Bed & Graph 

Vibration Test 
Equipment 

Acceleration vs. Frequency (4~60Hz) 
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TUV Rheinland Test Report 

3rd-party witnessing test report, 
showing no leakage during all the tests. 
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Test Specimen, Partially Shown 
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