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Abstract : Wire ropes combine high tensile strength and flexibility as compared to other general steel products. They are used
in various application areas such as cranes, mining, elevators, bridges, cable cars, etc. The earliest reported use of wire ropes
was for mining hoist application in 1830s. Over the period, there have been substantial advancement in the design of wire
ropes for various application areas. Under operational conditions, wire ropes are subjected to varying tensile loads and
bending loads resulting in material wear and eventual structural failure due to fretting fatigue. The conventional inspection
methods to determine wire failure is only limited to outer wires of rope. However, till date, there is no effective mathematical
model to examine the inter wire contact forces and wear characteristics. The scope of this paper is to present a computational
simulation technique to evaluate inter wire contact forces and wear, which are in many cases responsible for rope failure. Two
different type of ropes, IWRC-6xFi(29) and U3xSeS(48) were taken for structural strength evaluation and wear prediction. Both
ropes have a double helix twisted wire profile as per JIS standards and are mainly used in cranes. CAD models of both ropes
were developed in general purpose design software using in house developed formulation to generate double helix profile.
Numerical simulation was done under two different load cases (a) Axial Tension and (b) Bending over Sheave. Different
parameters such as stresses, contact forces, wear depth, load-elongation, etc., were investigated and compared between both
ropes. Numerical simulation method facilitates the detailed investigation of inter wire contact and wear characteristics. In
addition, various selection parameters like sheave diameter, rope diameter, helix angle, swaging, maximum load carrying
capacity, etc., can be quickly analyzed.
Keywords : steel wire ropes, numerical simulation, material wear, structural strength, axial tension, bending over sheave
Conference Title : ICMEDA 2022 : International Conference on Mechanical Engineering Design and Analysis
Conference Location : Rome, Italy
Conference Dates : January 14-15, 2022

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:16, No:01, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
6,

 N
o:

01
, 2

02
2 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
42

20
1.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(01) 2022 1

https://publications.waset.org/abstracts/142201.pdf

