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A Study on Structural Durability due to the Configuration of
Ripper at Excavator
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In this study, two models due to the configuration of ripper at excavator are investigated
by structural and fatigue analyses. The maximum stress and deformation are happened at the axis
connected with the body of working device and the direct working part respectively. Model 1 is thought
to have more structural durability than model 2. Fatigue life or damage in case of 'SAE bracket history’
whose load change is most severest among non-uniform fatigue loads is shown to become most unstable.
But life or damage in case of 'Sample history’ whose load change is slowest among non-uniform fatigue
loads is shown to become most stable. These study results can be effectively utilized with the design of

ripper at excavator by anticipating and investigating prevention and durability against its fatigue damage.
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[Fig. 1] Mesh shape of model 1

[Fig. 2] Mesh shape of model 2
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[Table 1] Nodes and elements at models

Model Nodes Elements
Model 1 6998 3317
Model 2 3088 1488

[Table 2] Material property

Young’s Modulus(GPa) 200

Poisson’s Ratio 0.3
Density(kg/mmg) 785 107°

Tensile Yield Strength(MPa) 250

Compressive Yield Strength(MPa) 250

Tensile Ultimate Strength(MPa) 460

Compressive Ultimate Strength(MPa) 0
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[Fig. 3] Boundary Condition of Model 1
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[Fig. 4] Boundary Condition of Model 2
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[Fig. 5] Equivalent stress at structural analysis
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[Fig. 6] Total deformation at structural analysis
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(b) SAE transmission

(C) Sample history

[Fig. 7] Fatigue loading history
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(2) SAE transmission of models 1 and 2
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(3) Sample history of models 1 and 2

[Fig. 8] Fatigue life of ripper
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(2) SAE transmission of models 1 and 2

Damage Damage
Typs: Damags Type: Damage
Time: 1 Time: 1

1e32 Max 132 Max
8.838%31 66331

177831 7 1777831
6,666 7e31 % B.B667e31 Y
5,5556e31 ¢ 5,555631
4444431 4444431

3333331 3333331 ¥
2.2222e31 2,223
L111e31 IARICE]

50 Min 50 Min

(a) Model 1 (b) Model 2

(3) Sample history of models 1 and 2

[Fig. 9] Fatigue damage of ripper
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