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Development of Life Prolongation Technology for Crane Wire Rope
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The standards for crane wire rope disposal are stipulated by law for determining the disposal by judging from the break-
age of material wires and the reduction in diameter by abrasion of the wire rope. Since the standards, however, are not for
the judgement for evaluating quantitative strength, wire ropes tended to have been prematurely replaced for safety sake.
Under said circumstance, by studying the correlation between the calculated length of life span and the remaining
strength of sample wire ropes after use, a technique of determining remaining life span by using the correlation equation
has been established. When the technique was adapted to crane wire ropes at Kawasaki Steel, the span of usable life of
wire ropes was extended 1.6 times than estimated before. Further, it was found through the technique that a wire rope for
use in hoisting a ladle and so forth to high levels had shorter life span when compared with the life span the wire rope
originally had, and on the basis of this finding, a wire rope having a long life and thus overcoming the above-mentioned

problems has been developed.
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Fig. 1 Operation condition of crane wire rope
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Fig. 2 Strength of used wire

4 ¥HHE, v -72EETAROBOELITICLIERFMT
HwEH, 7AVIZISI3EEAIX 185D 6XFi (29 FEERL T
. REOTAYIOBLE, BEOERThEE,SREL O
HRTOREER, L4, ARICE>TERIThEARE L 28
STHOELEHETH . WMo LAET 4 Y IZEREORRY
Nidd - rOoBEL S ORBIREMTSY, ECLERR
WIsELALREAShAVLKETE A, 2, EARO7IT
DEEELRE L SR, Fig 21713 10hbdeDET L2ED
LR t, REREEREY A4 VICDO0NTL, B, KTRE
A POBEERFLbA TG LAY, Fig 2 IDRTEORE & Hlif
TR YN amat, FIT, A Y HHT LD ERNEFHTE.
B BUSE M N T % 3 FHOREN, V4 YORSEENY
B, DUBTRAYFF AR FOBERIZENDZLEOTSS,

3 74 vHEGEHRER

94 YOghiFENSGICET I RLER, SEORTERRES
ATVW5ELD 22T, ZhoDEER e ERTERITET - - H
SRIRAE L o oL AL, EORRE Fig. 3 (55T,
WS OMNTERMINL, BIERTEEMTZEDERENDLD
MED A, REMTHBE S YEOLEVEDFR Q) L7 T2
VI kAR THB T EEFRVALAED

D_9

d
N=170000x(axbxa+f;)z ....................... (1

N: Number of bending at rope breakage

a; Coefficient of sheave shape

b: Coefficient of construction

D: Sheave diameter

d: Rope diameter
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Fig. 3 Comparison between actual rope breakage and calcila-
tion

Table 1 Coefficient of construction, &

Ladle crane Other crane
Round wire
6 x Fi (29) 09 11
Profile wire
6 X Fi (29) 10 14
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Fig. 4 Relationship between rope diameter and residual life -
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Fig. 5 Relationship between wire diameter and residual life
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Fig. 7 Relationship between number of torsion and residual life
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Fig. 8 Test result of wire rope strength
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Fig. 6 Relationship between tensile strength and residual life
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Fig. 9 Comparison between round wire and profile wire

Table 2 Comparison between ladle crane and other crane

Ladle crane QOther crane
Ratio of life
Actual life 53.4 49.5
Calculated Tire < 100 (%)
Ratio of torsion

Used rope 48.5 63.5

New rope X 160 (%)
Lift {my) 22.7 92
Stress (kN/mm?) 147.0 159.7
D/d 26.9 254
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Table 3 Influence of wire rope life caused by rotation

Round wire Profile wire
Crane A - Crane B Crane A Crane B
180° rotation A few rotation 180° rotation A few rotation
% 1 000 times*' 93.1 142.1 128.8 252.7
Ratio 1.0 1.53 1.0 196

*! Number of bending at 10% wire breakage

Crane B

2

Crane A

g

Rotating angle {*)

230

BS
Wire rope length {m)

Fig. 10 Rotating angle of ladle crane
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Table 4 Test result of developed rope

Conventional rope Developed rope
. IWRCExFi(29) 8xP-Fi(2)+7x5(19
Construction 0/0 grade B 0/0 grade B
Rope
. 35.

diameter (mm) 35 55
Breaking :

kN) 10001065 1019
load
Elongation (%) 2.0~5.0 6.3
Rotating 0.09 0.04
coefficient
Endurance test*? | 114.0 X 1 000} times 137.0 x 1000 times

*2 Number of bending at 10% wire breakage.
The load is 17% of the breaking load and D/d is 20.
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Fig. 11 Cross section
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Fig. 12 Comparison of non-rotating rope

Table 5 Contact pressure®?

TWRC 6 x Fi (29

IWRC 8 x P.Fi (29

IWRC 6 x P Fi (29) (Developed rope)

4391 (1764)
1.0

Contact pressure (kN/mm?)
Ratio

1741
0.40 (0.99)

1672
0.38 (0.95)
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Table 8 Moment of inertia of area

TWRC 6 x Fi {29}

IWRC 8 x P-Fi (29

TWRC 6 x P- Fi (29) (Developed rope)

Moement of inertia of area {cm*) 4.46
Ratio 1.0

5.23 299
117 1.34

1.0

Ratio of life

Conventional Developed

Fig. 13 Effect of life prolongation
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