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Introduction
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Seilproben sortiert nach abnehmendem Querschnitt -->
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The Ropesamples sorted according to decreasing cross section

300 rope samples were investigated 2013, to find a correlation between

fibre loss and loss of breaking strength on fibre ropes for forestry

A correlation was found, but also an initial loss of breaking force without

loss on cross section



Objectives for follow up studies:

• Small particels from soil in the rope could be the cause of this

• investigate the effect of soiling on open braided ropes -

without the effect of abrasion

• within the project Ropesecurity 2+ the rope samples were

cleaned and measured - cleaning and measuring could may

be effect the rope

•  investigate the effect of cleaning and measuring

• Once to verify the results from the project „Ropesecurity 2+“

• But further, because this fact could be very important for users



Materials and Methods - Rope samples

Type of

rope

Manu-

facturer

/distri-

buter

Rope con-

struction

Strand

con-

struction

Nominal 

diameter

(mm)

Minimal 

Breaking

force

(daN)

Measured

reference

breaking

force (daN)

Number of

planned

samples

Stratos 

Winch

Light H

Teufel-

berger

12-fold-

open 

braided

1 Fibre

bundle

14 23.500 25.792 24

DynaForc

e

Grube-

Forst

12-fold-

open 

braided

5 Yarns 14 18.000 17.425 24

Stratos 

Winch 

Light S

Teufel-

berger

12-fold-

open 

braided

4 Yarns 14 16.000 15.546 16

Stratos 

Winch Pro 

Teufel-

berger

Coated

rope with

12-fold-

braided

core

1 Fibre

bundle

15 17.000 19.951 10



Materials and Methods – soil substrates

3 soil substrates were used for 

contamination:
• 2 Soil substrates from forests:

• Calcareous soil (rendzina) – rich on skeleton 

with sharp edged parts

• Flysch – brown soil – smooth with low skeletal 

part

• 1 Soil substrate from the test track used for  

“Ropesecurity” - brown soil mixed with 

calcareous  sand

• water suspensions from soil substrates 

were prepared in a ratio 

soil : water = 3 : 1part of weight



Materials and Methods - Soiling of the ropes

• While working with winches the ropes are changingly in tensioned

or loose state in contact with the ground

• So pairs of rope samples were formed with same treatment – one

in loose state and one tensioned with 500 daN

• loose rope samples were dipped in the freshly mixed suspension 

under moving and turning them around their axle

• tensioned rope samples were poured over with the freshly mixed 

suspension and additionally  massaged with hand



Materials and Methods - Post Treatment

• All rope samples were subjected after 

soiling to manual deflection 10 times over two 

small deflection rollers with a deflection of 2 

x180 °

• In order to investigate the influence of 

cleaning and measuring on the ropes :

• 2/3 of all samples were cleaned with 

a high pressure cleaner and dried 

naturally

• ½ of the cleaned samples were 

measured at the circumference of the 

strands using the method developed 

by the BFW for finding discard criteria



Results - Different ropes – same effect of soiling
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Results – Effect of soiling with different soil types
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Results – Effect of cleaning and measuring

depending on different soil types (loose state)
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Results - Effect of cleaning and measuring

depending on different rope state
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Data distribution - significance



Results - Coated rope compared with open braided

rope
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Conclusions

• Contamination of open braided ropes with different soil substrates 

leads to crucial loss of breaking force up to 50 %  - on the average 

32 %

• Cleaning of open braided ropes with high pressure cleaner and  

even measuring does not lead to further loss of breaking force

•  Consequences for the Results from Ropesecurity 2+

• The correlation of fiber loss and loss of breaking force can be 

recalculated without the critical initial loss of breaking force

• The initial loss of breaking force due to soiling should generally be 

considered when dimensioning the rope

• Contamination of coated ropes in the same way leads to loss of 

breaking force up to 6 % on the average 2 %

• Cleaning of coated ropes with high pressure cleaner leads to 

significant additional loss of breaking force up to 12 % on average 

10 %
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