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Fatigue and Severity Analysis of Drive Axle Parts According to
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Abstract: This study aimed to analyze the fatigue of forklifts in industrial settings by assessing their stress levels
during operation. Strain gauges were affixed to the dynamic components of the forklifts to gather real-time data
and enhance the reliability of the analysis. Although monitoring structural loads in harsh testing environments can
be challenging, the affixed strain gauges on the dynamic components can provide more precise results and improve
the interpretation of data. By creating testing modes that simulate forklift usage environments and performing
experiments with selected cargo and driving modes, a comparison of the damage severity of forklift parts under
different driving conditions was done. These results can be utilized to forecast the lifespan of forklift parts under

extreme driving conditions and assist in the design and optimization of new parts in the future.
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Fig. 1 Module to measure torgue and compressive
force

(b) Cubic cargo
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Fig. 2 Type of cargo used in the experiment
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Table 1 Cargo and test mode during measurement

Symbol Test mode Cargo

o Bulky

A Turning in place -

Cubic

Sudden brake after turning Bulky

at corner Cubic

Sudden acceleration and Bulky

brake Cubic

) Bulky
D Field Mode —_—

Cubic
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Table 2 Mechanical properties of SCM440H
Material SCM440H

Poisson’s ratio 0.3
Young’s Modulus 210GPa
Yield Strength 1232MPa
Tensile Ultimate Strength 1365MPa

(a) Mesh of HUB
assembly

(b) Mesh of
SHAFT-OUTPUT
Fig. 4 Mesh of analysis model
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Type: Equivalent (von-Mises) Stress
Unit: MP.
273.81 Max
2434
21298
18257
152.16
12175
91.333
60.92
30507
0.092466 Min

(a) Structural analysis results of torque

Type: Equivalent (von-Mises) Stress

Unit: MP
206,75 Max
1838
16085
1379
11495
92.004
69.054
46104
23154
0.20449 Min

(b) Structural analysis results of compressive force
Fig. 5 Structural analysis results of SHAFT
-OUTPUT
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Table 5 Comparison of severity by cargo when
torque is applied

Table 8 Analysis of torgue influence on the right
of SHAFT-OUTPUT by test mode

Torque Torque Torque
Test  Force (Left) (Right)
mode
Cubic Bulky Bulky
1 1.16 1.08
B 1 0.93 1.02
1 0.98 1.17

Table 6 Comparison of severity by cargo when
compressive force is applied

. Compressive Compressive
Compressive

Test Force Force Force
mode (Left) (Right)
Cubic Bulky Bulky

1 1.39 1.18

B 1 1.09 1.18

1 1.02 1.15
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Table 7 Analysis of torque influence on the left
of SHAFT-OUTPUT by test mode

Test mode Cargo Torque
Bulky 67 %

Turning in place
Cubic 68 %
Sudden brake after turning ~ Bulky 51 %
at corner Cubic 50 %
Sudden acceleration and Bulky 47 %
brake Cubic 51 %

Test mode Cargo Torque
. Bulky 69 %

Turning in place .
Cubic 74 %
Sudden brake after turning Bulky 51 %
at corner Cubic 55 %
Sudden acceleration and Bulky 52 %
brake Cubic 52 %
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