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Abstract

The suspension parts that support the wheel bearings are called knuckle [1]. When the wheel
knuckle is used on the steering bridge, it is also called the “steering knuckle”. Due to the special
safety of the steering knuckle, most of the OEM needs to complete a series of tests such as bench
test, among which static pull test is the key one. In this article, combined with the actual case,
aiming at the steering arm static tension test failure reason of knuckle, we analyze the influenced
factors, including the number and the shape of the graphite ball on the casting of mechanical
properties. Then aiming at the relative defects, a new foundry process was designed, and then the
optimized process was analyzed by finite element method. After confirming the feasibility of the
scheme, we trial-produce the new sample, and then test and verify it. After analysis and experi-
mental verification, it can be concluded that: 1) the number of graphite balls and the shape of
graphite have a great influence on the mechanical properties of the parts; 2) on the premise of not
changing the chemical composition, the number, shape and size of graphite balls can be effectively
improved by improving the riser position.
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Figure 1. Principle’s picture for the test
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Figure 2. Bench test’s picture for this test
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Table 1. The result of the test
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Curve Fmax (KN) Fmax (KN)
R1 29.41
R2 28.15
R3 29.84
R4 30.12 20.15~32.39
L1 32.39 i’ﬂ{g 29.90
L2 31.00
L3 28.79
L4 29.46
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Figure 3. The curves for the test’s result
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Figure 4. Metalloid for the good part
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Figure 5. Metalloid for the crack’s position
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Figure 6. The process diagram for the old and the new status
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Figure 7. The simulation analysis for the founding
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Figure 8. The Metalloid for the area of the ABS’s hole
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