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Question I Overall Design

The battery electric vehicle parameters are as follows: total vehicle mass m is 1800kg, air resistance

coefficient Cpis 0.3, frontal area 4 is 2.8m?, rolling resistance coefficient /is 0.02, transmission

efficiency 77 is 90%, wheel radius » is 0.288m, the maximum vehicle speed udmax is 120km/h, and

the acceleration of gravity g is 9.8m/s2. The layout of the drive system is shown in Figure 1, where.

D 1s the differential, FG is final drive and M is the motor.
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Fig. 1 Layout of Drive System for Battery Electric Vehicle
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1. Please calculate the required motor power in order to achieve the maximum vehicle speed. (5
e

marks) 5 %

2. Please describe the name, advantages and disadvantages of its drive system layout (3X3) & Fifi
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Question II Clutch Design

1. Please indicate which is the push-type (#3) diaphragm spring clutch and which is the pull-type
(#230) diaphragm spring clutch in Figure 2. Please explain the reason why the pull-type diaphragm
spring clutch is better than the push-type diaphragm spring clutch. (5 marks)

(b)

Fig. 2 Diaphragm Spring Clutch
2. Please draw the elastic characteristic curve (BE{EHRFPEMZE) of diaphragm spring, describe its
advantages, and illustrate how to determine the suitable position of its working point. (8 marks)
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Question I1I Transmission Désign

The transmission of Jetta car is shown in Figure 3. Whether is it a two-shaft transmission or a
three-shaft transmission? How many forward gears (H###4) does it have? What kind of shift
mechanism (I is used in each gear (%) including reverse gear (f51#4)? Please mark the
position of each gear in Figure 3 and draw the transmitting route (53 B%48) of the third gear (IIT $%).
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Fig. 3 Schematic Diagram of Transmission of Jetta Car
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Question IV Universal Joint and Transmission Shaft Design

1. What type of universal joint (J7[@74) is used in Figure 4? What are the conditions for their
constant speed transmission (553 4%£21)? (5 marks)

2. What is the critical speed (Ifi F2%53#) of transmission shaft (f53%#)? How to calculate it? When
the vehicle wheelbase (F#EF) needs to be increased greatly, how to adjust the structure of the

Fig. 4 Schematic Diagram of Rear Wheel Drive System
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transmission shaft? (7 marks)
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Question V Drive Axle Design
1. Please describe the offset type (f#5 %) of the hypoid gear (W #i [ 14%2) of the final drive (3£
J#EZ%) in Figure 5, the helix angle direction (JZ[A]) of the driving gear (E314%) and the driven
| gear (ME)14%), and the direction of the axial force (4[] 77) acting on the driving gear. (4 marks)

<

Fig. 5 Hypoid Gear Drive .
2. A truck uses a friction disc type differential (BE#E 5 ZEH2%) , and its locking coefficient k equals
0.6. One wheel 1 of the drive axle is on the snow-covered pavement, and its road adhesion coefficient
Omin equals 0.2. Another wheel 2 of the drive axle is on the wet concrete pavement, and its road
adhesion coefficient @max equals 0.8. The drive axle load Gjequals 175000N. Please calculate the
maximum driving force of this drive axle. (8 marks)
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Question VI Suspension Design

1. What is the basis (##) for choosing different guiding mechanisms (‘2 [AI#/1#4) for suspension (&
287 (7 marks)

2. What kind of guide mechanism is usually suitable for the front suspension of ordinary car? Explain
the reason. (5 marks)
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Question VII Steering Gear Design
1. According to the reverse efficiency (Wi%4%) of steering gear (¥ [A1%%), what are three kinds of
steering gear? (3 marks)

2. How to design the power assisting characteristics (B /14§1%) of power steering system (3 /1% A
%), in order to achieve enough steering portability (32 f#1%) at low speed and good road feeling
(B4 J5%) at high speed? (9 marks)
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Question VIII Brake Design
1. What are the advantages and disadvantages of disc brakes compared to drum brakes? (6 marks)

2. What is the brake efﬁcieﬁcy factor (H150 852K 2 F#0)? Please compare the brake efficiency factor
and its stability of disc brakes and drum brakes. (6 marks)
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