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1. Scope 

This test report documents the movement test of five different RADOX MFH-S B cables 

2. Applicable Documents 

This document must be read in conjunction with the documents listed below: 
 

Doc. Ref. Title Issue 

STD 586 610 N (e) Radox MFH-S B Multi Core Cables 0.5 mm
2
 – 6 mm

2
 04.11.2014 

Table 1 list of the applicable document 

3. Overview Test Results 

The product family RADOX MFH-S B is able to withstand more than 1’000’000 (one Million) 
cycles in a drag chain. 
Restricting the number of cycles is the bending radius. According this test Huber + Suhner 
defines the maximum achievable drag chain moving cycles in relation with the bending radius. 
 

Product range 
Bending Radius up 
to 100k Cycles 

Bending Radius up 
to 500k Cycles 

Bending Radius up 
to 1’000k Cycles 

Cables with diameter ≤ 12mm 6x Cable Dia 10x Cable Dia 12x Cable Dia 

Multi-Core cables with 
diameter > 12mm  

8x Cable Dia 10x Cable Dia 12x Cable Dia 

Twisted pairs cable with 
diameter > 12mm 

8x Cable Dia 12x Cable Dia 14x cable Dia 

 
Movements in colder environment will reduce the lifetime. 
To get more safety in the cable lifetime, Huber + Suhner advises to increase the bending Radius. 
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Introduction 

3.1 Objective 

To expand the field of operation of this cable family it is important to experience how they resist 
against movements.  

3.2 Test Method 

The samples are fitted into cable drag chains with different bending radius. While the cable drag-
machine drags them for- and backwards, the resistance of the screens and conductors gets 
monitored. Avoiding any friction, if possible 

3.3 Requirements 

More than one million cycles 

4. Test Specimens 

 

H+S Art. Nr. Sample description Bendingradius 1 Bendingradius 2 

85002705 Radox MFH-S B 3x0.5mm
2
 45 ( 8 x D ) 90 (15 x D ) 

85002708 Radox MFH-S B 12x2x0.75 mm
2
 90 ( 6 x D ) 160 ( 10 x D ) 

85003089 Radox MFH-S B 5x1.5 mm
2
 45 ( 5 x D ) 90 ( 10 x D ) 

85003101 Radox MFH-S B 2x2x2.5 mm
2
 90 ( 5 x D ) 160 ( 10 x D ) 

85018446 Radox MFH-S B 16x(2x1.5) mm
2
 160 ( 6.5 x D ) 280 ( 11 x D ) 

Table 2 List of the samples 
 

Take the cable outer diameter D from the technical data sheet (annex). The cable diameter get 
multiplied by a factor, which shows the hardness grade of the test situation of each sample. Like 
that, the influence of the different bending radius of the same sample gets possible to compare. 
 
 
 
 

5. Test Equipment 

5.1 Equipment Description 

 

Manufacturer Type Serialnumber Device description Next 
calibration 

H&S Pfäffikon 3 - Cable drag machine - 

Fluke 325 16040080 Multimeter Juni 2015 

Resistomat 2318 140531 Mili-Ohm measure device Juni 2015 

LX Instruments 325 1099058 Datalogger and multiplexer März 2015 

Table 3 List of the test equipment 
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5.2 Test Set-Up 

Chanel Group Sample Bendingradius / mm 

1 1 C 3x0.5 mm
2
 45 

2 2 CMS   

3 1 C 5x1.5 mm
2
 45 

4 2 CMS   

5 1 C 3x0.5 mm
2
 90 

6 2 CMS   

7 1 C 2x2x2.5 mm
2
 90 

8 2 MS   

9 1 C 12x2x0.75 mm
2
 90 

10 2 C   

11 3 C   

12 Mainscreen   

13 2 C 16x(2x1.5) mm
2
 160 

14 2 GS   

15 3 GS   

16 3 C   

17 1 C   

18 1 GS   

19 4 C   

20 4 GS   

21 1 C 16x(2x1.5) mm
2
 280 

22 1 GS   

23 2 C   

24 2 GS   

25 3 GS   

26 3 C   

27 4 C   

28 4 GS   

29 Mainscreen   

30 1 C 2x2x2.5 mm
2
 160 

31 2 MS   

32 1 C 12x2x0.75 mm
2
 160 

33 2 C   

34 3 C   

35 Mainscreen 12x2x0.75 mm
2
 160 

36 Mainscreen 16x(2x1.5) mm
2
 160 

37 1 C 5x1.5 mm
2
 90 

38 2 CMS 5x1.5 mm
2
 90 

Table 4 List of Channels: C= Conductor, GS = Groupscreen, MS = Mainscreen & LMS = L+HS in series 
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Figure 1 test set-up movement test. The slide at position bottom dead center (BDC) 

The reference point, where the drag machine starts the program, is marked in the illustration as 
zero ( 0 ). One movement includes the range from the reference point ( 0 ) to the bottom dead 
center ( -1110.0 mm ), rewards to the top dead center ( +520 mm ) and finaly back to the 
reference point ( 0 ). 
The computer counts the movements, using a sensor and stops the test as soon the desired 
value is obtained. 

 

0 -1110.0 mm + 520 mm 
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6. Conclusion 

Nr. Type Bendingradi
us  

Calculation 
of radius 

Cycles Status 

85002705 Radox MFH-S B 3x0.5mm
2
 (45) 48 mm 8.3 x Dcable 1’000’000 Max.movements 

85002705 Radox MFH-S B 3x0.5mm
2
 (90) 100 mm  17.4 x Dcable 1’000’000 Max.movements 

 

85003089 Radox MFH-S B 5x1.5 mm
2
 (45) 48 mm  5.4 x Dcable 60’000 Screen fault 

85003089 Radox MFH-S B 5x1.5 mm
2
 (90) 100 mm  11.2 x Dcable 1’000’000 Max.movements 

 

85002708 Radox MFH-S B 12x2x0.75 mm
2
 (90) 100 mm  6.4 x Dcable 92’000 Jacket crack 

85002708 Radox MFH-S B 12x2x0.75 mm
2
 160 mm 10.3 x Dcable 330’000 Jacket crack 

 

85003101 Radox MFH-S B 2x2x2.5 mm
2
 (90) 100 mm  7.3 x Dcable 92’000 Jacket crack 

85003101 Radox MFH-S B 2x2x2.5 mm
2
 160 mm 11.7 x Dcable 330’000 Jacket crack 

 

85018446 Radox MFH-S B 16x(2x1.5) mm
2
 160 mm  6.7 x Dcable 92’000  Jacket crack 

85018446 Radox MFH-S B 16x(2x1.5) mm
2
 280 mm 11.7 x Dcable 1’000’000 Max.movements 

Table 5 Summary of the test results 

The resistances of the conductors are higher than in the reality. The cables are connected to the 
logging cables of the four conductor measuring circuit by luster terminals. This increases the 
resistance data. According to that, the increase of the resistance can only be declared as a function 
of time in percent. 
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7. Test Results 

7.1 RADOX MFH-S B 3x0.5 mm2 

 
Graph 1 Maximum resistor increase (CH2) of 2 % during 1 MM cycles 
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7.2 RADOX MFH-S B 5x1.5mm2 

 
Graph 2 Resistor increase of CH4 (screen) 

 
Graph 3 CH 37 & CH 38 reach 1 MM movements  (RCH36 113 % after 1 MM cycles) 
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7.3 RADOX MFH-S B 12x2x0.75 mm2 

 
Graph 4 Sample 12x2x0.75 mm^2, until jacket crack of r = 90 mm 

 
Graph 5 crack of cable sheath of 12x2x0.75 mm^2, r = 160 mm, after 330'000 cycles 
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7.4 RADOX MFH-S B 2x2x2.5 mm2 

 
Graph 6 Values of 2x2x2.5 mm^2 until crack in cable sheath of r = 90 mm 

 
Graph 7 Values of 2x2x2.5 mm^2, r = 160 mm, until crack on cable sheath 



 

 
 

Testbericht PL140665 
 
 

Dok. Nr.: 
Datum: 
Seite: 

PL140665 
19.01.2015 
13 von 21 

 

 

© H+S 16/02/2015 – All rights of exploitation in any form and by means reserved world-wide for H+S  

 

 

7.5 RADOX MFH-S B 16x(2x1.5) mm2 

Graph 8 16(2x1.5) mm^2, r = 160, until crack on cable sheath 
 

 
Graph 9 16(2x1.5) mm^2, r = 280 mm, until 1 MM cycles 
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7.6 Table resistor increase per chanel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chanel Resistor increase Chanel Resistor increase 

  

1 < 1% 20 < 1% 

2 6 % 21 < 1% 

3 < 1% 22 < 1% 

4 275 % bei 60‘000 Zykl. 23 < 1% 

5 < 1% 24 < 1% 

6 < 1% 25 < 1% 

7 < 1% 26 < 1% 

8 < 1% 27 < 1% 

9 < 1% 28 < 1% 

10 < 1% 29 704 % (200 % nach 541810 Zykl.) 

11 < 1% 30 < 1% 

12 < 1% 31 < 1% 

13 < 1% 32 < 1% 

14 1 % 33 < 1% 

15 < 1% 34 < 1% 

16 < 1% 35 < 1% 

17 < 1% 36 30 % 

18 1 % 37 2 % 

19 7 % 38 13 % 

Table 6 Resistor increase in percent 
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8. Appendix 

 
Figure 2 crack on cable sheaht of 16(2x1.5) mm^2, bending radius 160 mm 

 
Figure 3 crack in cable sheaht of 12x2x0.75 mm^2 and 2x2x2.5 mm^2 (f.l.t.r), bending radius 90 mm 
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