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Development and Application of Test Bench for Flexible Chassis
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Abstract; Flexible chassis is a four-wheel-independent-drive and four-wheel-independent-steer electric
vehicle with four in-wheel motors. In order to resolve some key issues about dynamics of the flexible
chassis and find its control strategy, a new type of test bench with four turntables was designed for testing
the flexible chassis. The flexible chassis was connected to the bench through two groups of sensors with
measurement directions being perpendicular to each other. A measurement and control system based on
LabView was developed for the test bench, and it can control and record the rotating speeds and electric
current of the eight in-wheel motors and the forces of the four force sensors. Firstly, the whole structure
design was completed, the working principle of the device was analyzed and a testing system was
developed. Secondly, the bench and assemble observation system were made. Finally, the experiment
was carried out. The experiment contained two parts. For the fixed rotation speeds of four wheels of
flexible chassis, the changing processes of the rotating speed, electric current and the forces at a rotation
speed of 55 r/min were monitored and analyzed with two different movement postures of chassis. For the
different rotation speeds, the same indexes were analyzed to find the final results. In different motion
states of flexible chassis, it took 2 ~3 s for in-wheel motors’ rotation speed to increase from 0 to stable
state. Tractions of flexible chassis can reach 1 132 N and 1 165 N, respectively, when running up-down

and left-right; driving force of each in-wheel motor, running at a constant speed, was different, so real-
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time automatic adjustment of each in-wheel motors’ current was required to ensure the coordinated

movement of each wheel when driving independently. The test results could provide basic data for study

of flexible chassis and it also proved that the bench was feasible and efficient. The research results

provided theoretical and technical references for design of the new type of test bench.

Key words: flexible chassis; measurement and control system; test bench; turntable
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Fig. 1  First sample vehicle of flexible chassis
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Tab.1 Main technical parameters of flexible chassis
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Fig.2 Schematic diagram of test bench
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Fig.4 Picture of test bench and flexible chassis
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Fig.8 Curves of wheels’ rotation speed
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Fig. 10 Output curves of force sensors for up-down motion
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Tab.3 Values of force sensors at different setting rotation speeds

JEAHEA B/ (remin ') SEREE /N IBIREE b/N I BIRER o/N MBS /N F./N F./N
50 136. 38 92.29 ~530.77 -593.84 1124.61 228. 67

80 168. 67 116. 63 ~467.19 -698.75 1165.94 285. 30

B 110 154. 65 106. 99 ~537.05 -560. 03 1097. 08 261. 64
EfT 150 181.32 111.33 ~505. 87 - 632.49 1138.36 292. 65
M 160. 26 106. 81 -510.22 -621.28 1 131.50 267.07

F ofis 22 16.70 9.05 27. 44 51.55 24.83 24.95
50 -593.72 -554.76 136. 48 155. 48 -291.96 1148.48
80 - 623.94 -556. 86 146.79 165. 87 -312. 66 1180. 80
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S0° AT 150 -616.42 ~558. 62 136. 31 146. 18 -282.49 1175.04
1 -610. 65 -554. 95 140. 51 155.87 -296.38 1 165. 60

F ofis 22 11.20 3.39 4.39 6.96 10.97 12.94
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Fig. 12 Output curves of force sensors for left-right motion
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