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NDT_CARE™ (Computer-Aided Rope Evaluation) Software:

Sample Charts of Electromagnetic Wire Rope Inspections 

Herbert R. Weischedel
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Background Information

The sample Charts of this Report were produced using the NDT_CARE™ (Computer-Aided Rope Evaluation) software.  They illustrate the performance the LMA-Test™ electromagnetic wire rope inspection equipment from NDT Technologies. 

Please note that the upper and lower traces represent the LMA trace and the LF trace, respectively.

Rope 1:  32 mm Locked Coil 

The rope shows variable corrosion, wear and broken wires as highlighted in  the Figure.  The maximum LMA indicated is approximately 5%.  The deterioration to the left of the charts is caused by winding the rope on the drum with the worst deterioration occurring where the rope changes layers while winding on the drum.
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Rope 2:  38mm 6-strand haulage rope, fiber core, right hand lay. 

A visual inspection of this rope showed uniform surface wear.  

The Chart  of the electromagnetic inspection shows little LMA with slight variations of LMA along the length of rope. 
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Note that, for ropes with surface wear, EM inspections can be very deceptive.  This means that Rope 2 might have lost a considerable amount of breaking strength in spite of the fact that the EM inspection shows little LMA.  This phenomenon is described and explained elsewhere. 
 

Rope 3:  32mm 6-strand crane rope, IWRC, left hand lay.
The Chart shows the results of the EM inspection. Note that, in this case, the scale of the LMA axis is greatly enlarged.  

The Charts show subtle but very significant global and localized cross-sectional area changes along the inspected length of the rope.  For IWRC ropes, this indicates severe damage of the IWRC with  numerous–probably hundreds of– broken wires.  Typically the wires of the outer strands are not affected by this deterioration. 

This damage mechanism can be explained as follows.

In order to minimize interstrand nicking between the IWRC and the outer strands, these ropes are designed in such a way that the wires of the IWRC and those of the outer strands are approximately parallel.  This is typically achieved by using a regular lay construction for the outer strands and a Lang lay construction for the IWRC.  However, the wires are only approximately parallel.  Hence, during each load cycle, the IWRC wires are squeezed into the grooves between the wires of the outer strands and then released.  This periodic small deformation of the IWRC wires produces additional bending stresses which, eventually, cause fatigue breaks.  In the final stage, the IWRC can break up completely into small wire pieces of approximately equal length.   

[image: image6.wmf]D:\HSL nov 8\25mmrope7f1.ASC

Distance Adjusted/LMA Level Adjusted

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00

22.00

24.00

Distance (meter)

LMA (%)

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

LF

Calibration Wire (0.5%)



Measured LMA



0.1%

0.1%



0.2%



0.3%



0.6%



0.2%



0.2%



0.3%





Rope 4:  28mm Crane rope, plastic filled IWRC, left hand Lang lay

The damage mechanisms for this rope are similar to those of Rope 3. 

The Chart shows the results of the EM inspection. Note that, similar to the Chart of Rope 3, the scale of the LMA axis is greatly enlarged.  

The Chart shows subtle but very significant global and localized cross-sectional area changes along the inspected length of the rope.  For IWRC ropes, this indicates severe damage of the IWRC with  numerous – probably hundreds of – broken wires.  Typically the wires of the outer strands are not affected by this deterioration. 

Further, the charts show 6 external broken wires as marked in the Figure.  Since ropes of the IWRC type usually do not develop this type of damage, these external broken wires indicate severe internal rope damage. 



Rope 5:  25mm low Rotation triangular strand, 34 x 7 IWRC

This rope had artificial flaws ground on the outer surfaces.  It was used to determine the (quantitative) resolution of the instrumentation.
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