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Service Load and Life Prediction of Hydraulic

Shovel Stractures

In an attempt to develop high reliability hydraulic shovels in a shortest possible KEFZIFE™  Hiromitsu Ono
time, the authors tried to establish a strength evaluation system which would BRH B " Koji Koibuchi
permit a quick, precise evaluation of durability of the steel structures of a hydraulic RBIUFE=*** Taizé Izumiyama

shovel. In the first step, service loads of the hydraulic shovel were analyzed by a

small computer,

distribution takes a certain form irrespective of field soil,

which resulted in confirming that service stress frequency
shovel type, shovel

member, etc. Second, the fatigue behavior of each shovel member was analyzed,

which revealed that crack initiation life, when evaluated in terms of local stress

originating fatigue cracks, is fixed without regard of the shape of each shovel

member. By this analysis, it become possible to evaluate crack initiation life quickly

and precisely by using the modified Miner’s law, whithout resorting to endurance

tests. Further, the stress-strain behaviors of the stress concentration parts were

analyzed and it was found that, within the scope of their local plasticity, local stress

can be obtained by multiplying nominal stress by theoretical stress concentration

factor, and that this method can be applied to the fatigue design of a hydraulic

shovel.
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Fig. 3 An Analysis of Forces Acting on Shovel Front
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Fig. 4 A Stress Analysis of Bucket Method

by Finite Element
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Fig. 5 Brittle-coating Crack Pattern on Boom
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Fig. 6 Stress-Strain Response Due to Complex Load History
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Fig. 8 Influence of Field Soils on Stess-frequency Distribution
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Fig. 10 Stress-frequency Distribution of Hydraulic Shovels
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Fig. 14 Cyclic Stress-Strain Curves of Transverse Fillet
Welded Gusset
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