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1.0  Scope

2.0  Products and Documentation

2.1  Products and Documentation Table

3.0  Test Conditions and Environment

3.1  Rolling Flex Test System

3319/50
HF319/50

3M Tech. Sheet Number

TS-0080
TS-2334
TS-0058
TS-2565
TS-0059
TS-2342

This document is aimed to discuss the results of flex testing of various 3M cables. The ability of a cable 
to withstand repeated flexing without conductor failure is determined by the
severity of the flexing (radius of flex) and by the composition and /or constructions of each
conductor. The products included in the experimentation are shown below and the test conditions and 
environment are also discussed. Final product selection should be chosen correctly by a system 
designer, under proper conditions.

The specimens used in the rolling flex test all consisted of polyvinyl chloride(PVC) or halogen-free (HF), 
0.50" pitch,  28 AWG stranded, 50 position,  flat ribbon cables. The six cables tested and their technical 
data sheets are shown below in Table 2.1.

3M Part Number

3365/50
HF365/50
3539/50

HF539/50

The rolling flex test is done by using an automated system shown in Figure 3.1. Three test specimens, 
being all 50 positions, are soldered together in series and wired into the flex machine system. The cable 
specimens are attached to the two plates and a motor powered system drives the top plate shown in 
Figure 3.2  in a horizontal motion that creates a 180⁰ bend at the adjusted radius. While the machine 
oscillates, a counter records the number of times flexed. When failure occurs in one of the wires, the 
machine stops oscillating and the counter stops until reset by the operator. 

Typically, the machine is covered by a guard that protects the system from outside objects being hung 
up by the moving plates. The plates also normally oscillate at around 50 cycles per minute. When failure 
is detected, the cable specimens are removed and the failure is found to ensure that it occurred in the 
flex zone and not where the cable was clamped or in the system-specimen interface. The values that 
were met by all samples are shown by the plot in Figure 3.3.
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3.2  Rolling Flex Test (Plate Diagram)

3.3  Flex Cycles vs. Bend Radius 

Minimum Flex Cycles
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Definition of Halogen-Free

Halogen Free is defined as both 1) no halogen compounds that are intentionally added to the product or used 
less than 900 ppm chlorine and/or less than 1500ppm total bromine and chlorine. The latter are the levels 
set forth in certain industry standards for printed circuit boards, such as the International Electrotechnical 
Commission (IEC) 61249-2-21 standard. This information represents 3M's knowledge and belief which may 
be based in whole or in part on information provided by 3rd party suppliers to 3M.

Important Notice

Warranty; Limited Remedy; Limited Liability 

This product will be free from defects in material and manufacture for a period of one (1) year from the time of purchase.  
3M MAKES NO OTHER WARRANTIES INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.  If this product is defective within the warranty 
period stated above, your exclusive remedy shall be, at 3M’s option, to replace or repair the 3M product or refund the 
purchase price of the 3M product.  Except where prohibited by law, 3M will not be liable for any indirect, special, 
incidental or consequential loss or damage arising from this 3M product, regardless of the legal theory asserted. 

All statements, technical information, and recommendations related to 3M’s products are based on information believed to 
be reliable, but the accuracy or completeness is not guaranteed.  Before using this product, you must evaluate it and 
determine if it is suitable for your intended application.  You assume all risks and liability associated with such use.  Any 
statements related to the product which are not contained in 3M’s current publications, or any contrary statements 
contained on your purchase order shall have no force or effect unless expressly agreed upon, in writing, by an authorized 
officer of 3M.

3M is a trademark of 3M Company.

Unless otherwise noted, references to industry specifications are intended to indicate substantial compliance to the 
material elements of the specification.  Such references should not be construed as a guarantee of compliance to all 
requirements in a given specification.
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