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Abstract :

In order to evaluate fatigue endurance for an ultra-light weight inline skate frame, FEM analysis was per-

formed. Tensile properties and a S-N curve were determined through tensile and fatigue tests on a modified Al-
7075+8; alloy. The yield and ultimate tensile strengths were 553.3 MPa and 705.5 MPa, respectively. The fatigue endu-
rance limit of this alloy was 201.2 MPa. For evaluating the fatigue endurance of the inline skate frame, the S-N data
were compared with the stress analysis results through FEM analysis of the frame. The maximum Von-Mises stress
of the frame was determined 106 MPa through FEM analysis of the frame, assuming that the rider weight is 75 Kg.
Conclusively, on the basis of fatigue limit, the inline skate frame has a safety factor of approximately 2.0.
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Table 1. Chemical composition of the modified AI-7075 alloy
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Table 2, The maximum vertical and horizontal reactive forces
of four skaters during skating

Skater Position  |Body Weight Ratio|Reactive Force (N}
Fy = 065 238.845
Front
Fn =103 110.25
A
F, =031 114.04
Rear
Fn = 0.11 40.425
F, = 0.61 224.175
Front
B Fy = 0.23 84.525
Fy = 0.38 139.65
Rear
Fy = 0.1 36.75
Fy =05 183.75
Front
c F, = 027 99.225
F, =076 2793
Rear
Fn = 037 135.955
F, = 048 176.4
Front
b F, = 0.32 117.6
Fy = 0.31 113.925
Rear
Fr= 02 735
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Fig. 1. Boundary conditions of the FEA modeling for (a) reac—
tive forces and (b) reactive moments,
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Fig. 2. Tensile stress—strain curve for the Al-7075+S, sample,
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Table 3. FEM results for the maximum Von—Mises stress and
displacement of the frame under reactive forces for
four skater types

Max. Disp. Max. Von Mises Stress
(mm) (MPa)
skater A 0.696 9.7
skater B 0.601 99.5
skater C 0.70 102.0
skater D 0.625 913

Table 4. FEM results for the maximum Von—Mises stress and
displacement of the frame under reactive moments
for four skater types

Max. Displ. Max. Von-Mises Stress
(mm) (MPa)
skater A 0.577 106
skater B 0.54 99.9
skater C 0439 894
skater D 0.425 786
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Fig. 4. Displacement distribution of the frame under reactive
forces for skater C type,
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Fig. 5. Von—Mises stress distribution of the frame under reac—
tive forces for skater C type,
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Fig. 6, Displacement distribution of the frame under reactive
moments for skater A type,
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Fig. 7. Von—Mises stress distribution of the frame under reac—
tive moments for skater A type,
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