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WORAWAT PUANGCHA-UM : THE ANALYSIS OF DYNAMIC
CORNERING FATIGUE OF ALUMINUM ALLOY WHEEL USING
FINITE ELEMENT SIMULATION. THESIS ADVISOR : ASST. PROF.

SUPAKIT ROOPPAKHUN, Ph.D., 114 PP.

DYNAMIC CORNERING FATIGUE/ FINITE ELEMENT METHOD/ REVERSE

ENGINEER/ FATIGUE LIFE/ PARAMETRIC DESIGN

According to the development process of alloy wheel, the design procedure related to
the standard testing. In Thailand, many manufacturers are referred Japan Light Alloy Wheel
Standard (JWL) mechanical testing standard that is recognized in the manufacturing alloy
wheel industry and the cormering fatigue test is the one of standard used. The objective is to test
and assure the strength of the products based on the standard before reach the consumer. The
testing is going to stimulate conditions of the usage while the wheel turning corer instantly.
However, the testing of the wheel during the production process is time consuming and costly.
In this research concept is using Finite Element Method (FEM) simulate dynamic cornering
fatigue test analysis for increase performance in design phase and test. The alloy wheel case
study used spoke wheel type and diameter equal 13 inch. The geometry produces with reverse
engineer technique and simulation of comering fatigue test with computer aided engineering.
Including, study the result parametric design effect to sensitivity of maximum stress and fatigue
life. The result represented that maximum principal stress value equal 156.45 MPa occur on
spoke area of alloy wheel while receiving cyclic load. The considering found that the fatigue
result more than 1x10° cycles that pass according to standard test criteria. In addition, Thickness
and width variable effect to sensitivity of maximum stress and fatigue life significantly. The

parametric design result shown that parameter of thickness width and radius equal 60.5, 18 and



15 mm. respectively, the result can achieve standard test criteria. Finally, the analysis result of

the comparative test be close to experiment kit result shown that similar trend.
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