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Abstract: The case is about the accident occurred by the damage of the internal gear of hydraulic crushing
machine. Hydraulic crushing machine is operated by hydraulic motor; the mechanism is: after the torque of
hydraulic motor is delivered to pinion gear, pinion gear transmits it to spur gear, and the cutter crushes the
wastes connected by spur gear. Certain part that didn’t follow the original design but on-site customized in
manufacturing process was damaged. Generally it is considered as defect if it’s made different from the original
design, yet it was claimed that the customized way didn’t seem to cause any problem in this case. This
investigation of the on-site customized part, including hardness test and the observation with metallographic
microscope, found out the martensite was formed in welding area. Finite Element Analysis found out that the
stress concentration is occurred at welding area and the stress is almost its yield stress. The cause of this failure
was brittle material during welding and yield stress level at welding area.

Key Words: Hydrauric crushing machine, Martensite, Hardness test, Stress concentration, Brittle material,
Welding failure
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Fig. 1. View of hydraulic crashing machine.
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Fig. 2. Plane view of hydraulic crashing machine.
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Fig. 7. Vickers hardness test.
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Table 1. Vickers hardness test results

Distance Hardness (HVO0.5)

No.
(mm) Test A Test B
1 0.0 276.42 284.06
2 1.0 262.09 238.97
3 2.0 565.91 219.02
4 3.0 506.14 326.74
5 4.0 429.91 476.65
6 5.0 308.20 316.28
7 6.0 287.87 353.54
8 7.0 251.08 314.58
9 8.0 268.28 398.22
10 9.0 254.31 268.96
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Fig. 8. Stress contour in Ansys (von Mises).
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Fig. 9. Stress concentration at weld line.
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