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Failure Analysis of Crane Wire Rope Fracture
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Abstract: The fracture failure of the crane wire rope was analyzed by the methods of macroscopic

mechanical property test,

metallographic
examination and so on. The results show that the fracture of the wire rope was ductile. The wire rope sustained a
—_

fracture analysis,
serious extrusion and friction during use, leading to the wire damage and transformation hardening by the produced
high temperature. The damage and transformation hardening caused the decrease of cross sectional area and reduced
the bearing power of the wire, resulting in the wire broken and the wire rope overload fracture.
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Fig.1 Macromorphology of broken wire rope: (a—b) A and B end of fracture and (c¢) unbroken part
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Fig.2 Fracture macro-morphology at B end of broken wire rope: (a) fracture of wires and (b) surface of wires
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Tab.1 Chemical composition of new wire rope and of different parts of broken wire rope (mass) %
HE C Si Mn P S Cr Mo Ni
BN 22 2 0.70 0.21 0.57 0.019 0.008 0.019 0.004 0.017
U7 2 22 206 Wt L Ao 0.71 0.21 0.58 0.017 0.008 0.013 0.003 0.012
T 55 ) 22 208 A Wt 24 A 0.69 0.21 0.57 0.014 0.006 0.013 0.003 0.014
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Tab.2 Test results and technical indexes of mechanical

properties of new wire rope
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Fig.3 Fracture morphology of wires at incomplete broken part of the broken wire rope:

(a—b) neck fracture at low and high magnification and (c—d) shear fracture at low and high magnification
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Fig.4 Fracture morphology of wires at fracture of the broken wire rope: (a) neck fracture and (b) shear fracture
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Fig.5 Wire damage topography at fracture of the

broken wire rope /}Sﬂ/}%’iﬁ*ﬂ ?Iﬂxﬂ‘] °
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Fig.6 Microstructures of wires at fracture of the broken wire rope: (a) blue spot at wire fracture;

(b) neck fracture; (c) shear fracture and (d) pure damaged wire surface
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Tab.3 Micro hardness of different parts of new

and broken wire rope

R T2 i / HV (HRC)
BN 22 48 495(49.0),490(48.5) ,494(48.5)
R W7 B 22 24 490(48.5),487(48.0),492(48.5)
W7 24 2 28 kA 490(48.5),493(48.5),492(48.5)
B 5 5 22 48 K i IX. 871(66.0),864(66.0).879(66.5)
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