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An Experimental Study on the Fracture Characteristics of Wire Ropes
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Jong-Hyeon Kim-Keun-Oh Lee-Soon-Ho Tae

ABSTRACT

This study examines fracture characteristics of wire rope of 6X37+FC 14mm B degree, Which has
been widely used for the strength support for machinery, cranes and shipping. The examination is based
on the following experimental conditions. Firstly, this study analyzes the effect of the strength of wire
rope. When number of broken wires is occuring at the level of 5%, 10% and 15% degree respectively in
the following two cases . 1) Case of broken down to each strand equally. 2) Case of broken down to
one strand only. Secondly, this study analyzes the effect of corrosion on the strength of wire rope.
Corrosion times are 72hours, 144hours and 216hours corrosion respectively under following conditions :
1) Case of only a corrosion without wire breaking. 2) Case of corrosion after 5% degree wire breaking to
each strand equally.

Some outcomes of these experiment are as follows. 1) From the of tension test, We can find that the
ratio of strength reduction case of wire broke down to one strand concentrically is greater than that ratio
case of broke down to each strand equally. 2) From the corrosion test, We can also find that the ratio of -
strength reduction case of corroded after 5% degree wire breaking to each strand equally is greater than
that ratio case of corroded without wire breaking. 3) After comparing theoretical fracture load of wires
with experimental fracture load of wires, we can find the fracture load of the case of broken down to
each strand equally is most similar to theoretical fracture load. 4) It is proposed that safety rules on wire
tope in the industrial safety and healthy labor of law have to change “breaking over 10% of number of
wires in one strand of wire rope(excluded filler wire)” has to be replaced by “breaking over 10% of
number of all wires in all strand of wire rope(excluded filler wire)”
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Table 1 Specification of testing wire rope

Wice | Fracture
Rope Diameter] load .
. i Weight .
Structure| Twisting |diameter}] (mm) | (1) Kg/n) Galvanizing | Remark

{mm) [ 301 8,|B degree "
- ot 1 Machinery
"F R‘gl jy u Josped m3 [0 | UG | Crme
+Fc Regular by Shipping

Table 2 Chemical composition of testing material

. Chemical composition(%)

Mt C Si Mo P s
HSWR 72 B | 0.69-0.76 | 0.15-0.35 | 0.60-0.90 {0.030 o]3} | 0.030 °l2}
22 M WY
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Table 3 Number of broken wires at each strand of
specimens

Strand
Number 1|1 213[4)5]°6
of broken wires

5% degree broken down
to each strand equally
10% degree broken down

to each strand equally

15% degree broken down
to each strand equally

5% degree broken down I
to one strand concentrically
10% degree broken down

to one strand concentrically

22

15% degree broken down

to one strand concentrically

(2) 494y
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Fig. 1 Fracture load(Tensile test)
A : broken down to each strand equally
B . broken down to one strand concentrically
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Fig. 2 Fracture load(corrosion test)
A corrosion without wire breaking
B : corrosion after 5% degree wire breaking to
each strand equally
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Fig. 3 Reduction ratio of strength in broken wire and
corrosion
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Table 4 Number of broken wires for change rules of

J
K

: 5% degree broken down to each strand

equally

. corrosion without wire breaking
: corrosion after 5% degree wire breaking to

each strand equally

wire rope
Change rules of wire|
rope n 2) 131D 4@
Type of wire rope
6X7 107 5(4.2) 5(4.2) 5(4.2)
6X19 219} 12(11.4) 12(11.4) 12011.4)
L 6X24 32.4) 15(14.4) 15(14.4) 15{14.4)
6X37 43.71 23(22.2) 32220 | By
2.9 1201.4) | 1201L4) | 120114
6XFi{25) Excluded | Excluded | Excluded | Excluded
Filler wire | Filler wire [ Filler wire | Filler wire
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Fig. 4 Strength reduction ratio for original tensile
strength(tensile test)
A : broken down to each strand equally
B : broken down to one strand concentrically
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Fig. 5 Strength reduction ratio for original tensile
strength (corrosion test)
C ! corrosion without wire breaking
D ! corosion after 5% degree wire breaking to
each strand equally
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Fig. 6 Instantaneous reduction ratio of strength(Tensile
test)
A : broken down to each strand equally
B  broken down to one strand concentrically
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Fig. 7 Instantaneous reduction ratio of strength
(Corrosion test)
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D : corrasion after 5% degree wire breaking to
each strand equally
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Table 5 Variable for calculating fracture ioad of wires

Coefficient of wire diameter Core &) 0067
Outlayer wire{ &) [0.047
Reduction rate of twisting(%) 20
Norminal strength of B degree{kg/mm>' 180
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Fig. 6 Comparing theoretical fracture load of wires with

experimental fracture load of wires

E  experimental fracture load of wires case of
broken down to each strand equally

F : theoretical fracture load of wires case of
broken down to each strand equally

G : theoretical fracture load of wires case of one
strand concentrically

H  experimental fracture load of wires case of
one strand concentrically
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