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Experimental Study of Driving Load Conditions for the Wheel Bearing Hub Unit
of Passenger Car
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ABSTRACT

The wheel bearing hub unit is developed type of wheel bearing unified with the hub parts. It has advantage
of reducing the weight and the number of components. And, it also improves uniformity of manufacturing
quality. In order to design the wheel bearing hub units, many techniques are used such as load analysis, struc-
ture analysis and bearing characteristics analysis and so forth. These techniques need highly accurate load con-
ditions founded on service conditions. In this study, to design the wheel bearing hub units used widespread in
passenger cars, the service load was measured through driving tests on the public roads and in the special
events. The public roads are classified into highway, intercity road, rural road, urban road, and unpaved road
s0 as to know what the characteristics of the road loads are. The results of the tests showed that the wheel force
was relative to the lateral acceleration, and also could be calculated from the lateral acceleration. The lateral ac-
celeration was measured from 0.0G to 0.6G in general driving on the public roads, with different distributions
in each road type. In special events, the maximum lateral acceleration was measured from 0.8G to 1.3G.
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Fig. 1 Force diagram with driving conditions
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Table | Measurement distance of each road types

Road type Measurement distance(km)
Highway 1804
Intercity road 2194
Rural road 862
L Urban road 1083
i Unpaved road 42
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Table 2 Lateral load on wheel from the constant lateral
acceleration test

Speed | Lateral |Measurement| Calculation|  Error
(km/h) |accel. (G)| (A, kgf) (B, kgf) |((B-AYB.%)
0 0.0 0 0 -

30 0.34 129 189 327 J

40 0.43 226 251 10.0
 E—

50 0.77 545 528 -3.2
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Table 3 Vertical load on wheel from the constant lateral
acceleration test

Speed | Lateral |Measurement| Calculation| Error
(km/h) |accel. (G)| (A, kgf) (B, kgh) ((B-A/B, %)
0 0.0 455 455 -

30 0.34 548 557 1.6
40 0.43 598 584 24
50 0.77 646 685 5.7
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