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A Convergence Study through Durability Analysis due to the
Configuration of Automotive Frame Butted
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Abstract When the driver riding in a bicycle goes on board, the load of driver is shown differently according to
the position loaded on the frame of bicycle. The load is applied most at the joint of bike frame and the load at
the mid-part of frame is applied least than the other parts. So, the weight of frame is decreased as the part not
applied with a lot of load is manufactured into the thin thickness. As the part applied with high load is manufactured
into the thick thickness, it can be endured through this load. The configurations of general frame, double butted and
triple butted were modelled by using CATIA program. The durabilities of each model due to the load of passenger
were investigated by carrying the structural and fatigue analyses. As this study result investigated with the analysis
program of ANSYS, the deformation of general frame happened most and that of triple butted became least. These
simulation analysis data are intended to be used to design the actual bicycle frame in the most efficient way at design
and manufacture.
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Fig. 1. Analysis model

(a) Model 1

(b) Model 2

(c) Model 3

Fig. 2. Internal shape of models
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A: straight
Total Deformation

Type: Total Deformation
Unit: o

Time: 1

0.023093 Max
0020527
0017961
0015395
0012820
0010264
00076977
00051318
00025659
0 Min

(a) Total deformation of model 1

B: double
Total Deformation

Type: Total Deformation
unit: mm

Time: 1

0023068 Max
0020505
H ocies
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() Total deformation of model 2

C:tripple
Total Deformation

Type: Total Deformation
Unit:

Time: 1
2017-03-21 @3 1217

0023063 Max
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0017938
0015375
0012813
001025
00076877
00051252
00025626
0 Min

(c) Total deformation of model 3

Fig. 5. Total deformation of models

Equivalent Stress
Type: Equivalent (von-Mises) Stress

(a) Equivalent stress of model 1

Equivalent Stress
Type: Equivalent (von-Mises) Stress

(b) Equivalent stress of model 2

C:tripple

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2017-03-21 9= 1219

5.1562 Max

(c) Equivalent stress of model 3

Fig. 6. Equivalent stress of models
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Fig. 7. Load histories at nonuniform fatigue loads
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A straight
Life
Type: Life
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(a) Model 1
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Fig. 8. Contour plots of fatigue life at SAE bracket
history
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Fig. 9. Contour plots of fatigue life at SAE
transmission
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. 10. Contour plots of fatigue life at Sample history
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