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Traffic Transportation Vehicles

1.1 Categories of Vehicle

In the year 2000, there were 217,293,000 registered vehicles in the United
States, which represent more than one vehicle per licensed driver. The characteristics
of these vehicles vary as widely as those of the motorists who drive them.

In general, motor vehicles are classified by AASHTO (American Association
of State Highway and Transportation Officials) into four main categories:

(1) Passenger cars—all passenger car, SUVs, minivans, vans, and pickup
trucks.

(2) Buses—intercity motor coaches, transit buses, school buses, and
articulated buses.

(3) Trucks —single-unit trucks, tractor-trailer. and tractor-semi-trailer
combination vehicles.

(4) Recreational vehicles—motor homes. cars with various types of trailers.
(boat, campers. motorcycles. etc. )

Highway and street facilities are needed for both motorcycles and bicycles,

but are not isolated as a separate category. as their characteristics do not usually
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limit or define design or control needs.

=

5Z

& 18C 5 & 4fr (Words and expressions)

category n. Fi3s, 433, [ JuBE 2k

register vt. igsk; Bid; M R articulated  adj. 84 (H)) AKHE (R
represent vt e Bll; %2 AFR; RAE single-unit truck B{K

license n. VFA] GGIED, $A#8; vt 5 W];  tractor-trailer #E5|H %

R tractor-semi-trailer &= 5| 4
van n. BEHR%E recreational vehicle n. () (¥ & Uif
intercity  adj. 3k i [8] 9 SRR 2%
coach n. UKD % ; KK A camper n. (K)BEF.HF
transit n. 2834, 38475 #Kiz 2k 2 motorcycle n. BEFEA; Hlzh 4

t”’\‘ % =] (Exercises)

Fill in the blanks with proper words or expressions.

1. The characteristics of these vehicles vary as widely as those of the
who drive them.

2. In general, motor vehicles are classified by AASHTO into four main

categories: s s ,

Translate English into Chinese.

1. In the year 2000, there were 217, 293, 000 registered vehicles in the
United States, a number that represents more than one vehicle per licensed
driver.

2. Motorcycles and bicycles also use highway and street facilities but are not
isolated as a separate category, as their characteristics do not usually limit

ordefine design or control needs.

1.2 Automobile Basic

The word automobile literally means self-moving. It is derived from the
Greek word autos, which means self, and the French world mobile, which means
moving. An automobile is a wheeled motor or vehicle used for transporting
passengers and cargoes, and designed to run primarily on roads.

Along with the development of science and technology, many engineering

improvements have been done. However, the basic principles have remained the
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same since its advent in the 1870s. It has an internal combustion engine, four

rubber wheels and a protective body. To provide the energy required to make the

car move, the engine needs petrol or diesel oil, air and electric current. The

engine temperature is usually kept relatively low by water or air. The major

moving parts of the engine are the pistons,which move up and down very quickly

inside cylinders. The clutch connects the engine to the gearbox by means of plates

and the drive shafts are arranged to suit whether the car is front or rear wheel drive.

Automobile is fine pieces of precision engineering, technology and design,

with 15,000 individual parts and working units each. These parts can be grouped

into four major categories: engine, body, chassis, and electrical equipment

(Fig. 1-1 and Fig. 1-2).

Electrical
equipment

Brakes
Power train

Steering

Fig. 1-1 Layout of a passenger car

|
a / A Engine
". /“, -

Power train

Electrical
equipment

Suspension

Fig. 1-2 Layout of a commercial vehicle

5? 18C 5 f# 47 (Words and expressions)

derive from v.f84H.,.H¥; T4 T cargo n. (% 2 18

passenger n. % ; KK advent n. L, 5|k
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rubber n. M B drive shaft & 3h%h
petrol n. () K iH (= () gasoline) front or rear wheel drive R §¢ 8% )5 ¢
diesel oil 47l o %

move up and down | Fizzl chassis

cylinder n. [ ; 7<EL
clutch v, #UfF 8 4F; n. B E 4

*ﬁy; # =] (Exercises)

n. i< &

electrical equipment

Fill in the blanks with proper words or expressions.

HLAUIR &

1. An automobile is a wheeled motor or vehicle used for transporting

and

2. The clutch connects the engine to the gearbox by means of plates and the

are arranged to suit whether the car is

3. Today's average car contains four major categories;

, and

Translate English into Chinese.

1. The major moving parts of the engine are the pistons,which move up and

down very quickly inside cylinders.

2. Automobile is fine pieces of precision engineering, technology and design.

with 15,000 individual parts and working units each.

1.2.1 Engine

The engine acts as the power unit. The internal combustion engine is most

common; this obtains its power by burning a liquid fuel inside the engine

cylinder. See Fig. 1-3. There are two types of engine

called a spark-ignition engine) and diesel
engine (also called a compression-ignition
engine ). Both engines are called heat
engines; the burning fuel generates heat
which causes the gas inside the cylinder to
increase its pressure and supply power to
rotate a shaft connected to the power train.

All engines have fuel. exhaust, cooling.
and lubrication systems. Gasoline engines

also have an ignition system. The ignition

Fig. 1-3

gasoline engine (also

Engine
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system supplies the electric spark needed to ignite the air-fuel mixture in the
cylinders.

The way engine cylinders are arranged is called the engine configuration. In-
line engines have the cylinders in a line. This design creates a simply cast engine
block. In vehicle applications, the number of cylinders is normally from 2 up to
6. Usually, the cylinders are vertical. As the number of the cylinders increases,
the length of the block and crankshaft can become a problem. One way to avoid
this is with a V configuration. This design makes the engine block and crankshaft

shorter and more rigid.

/;g/éy 18 C 5 #& 47 (Words and expressions)

internal combustion engine N #A#L power train {53 &
gasoline engine VXM CE B L configuration n. ¥ i ; 458 BCE
spark-ignition engine K {F 5 = & AN
il in-line engine  E ¥ & sh#l
diesel engine n. 4&7l#L cast n. B G

compression-ignition engine JE B = rigid adj. WIRE g KIPER) s 48 19
KBl

""\ .
< & % > (Exercises)

Fill in the blanks with proper words or expressions.

1. There are two types of engine ~ (also called a ) and
(also called a ).
2. All engines have fuel, , , and systems. Gaso-

line engines also have an
3. have the cylinders in a line.
Translate English into Chinese.
1. The engine acts as the power unit.
2. One way to avoid this is with a V configuration. This design makes the

engine block and crankshaft shorter and more rigid.
1.2.2 Chassis
The chassis is an assembly of those systems that are the major operating

parts of a vehicle. The chassis includes the power train, suspension, steering sys-

tems. and braking systems. See Fig. 1-4.



1-Engine 2-Clutch 3-Gearbox
4-Propellor shaft  5-Driving axle 6-Flexible joint

(a) The power train (b) The suspension system

-

(c) The steering system (d) The braking system

Fig. 1-4 Chassis

1) Power train

The power train system comprises clutch, gear box (transmission), propel-
ler shaft, rear axle and differential, and the driving road wheels.

A vehicle with a manual transmission uses a clutch to engage and disengage
the engine from the power train. This action may be manual or automatic. Engine
torque is transmitted through the clutch to the transmission or transaxle.

The main purpose of the transmission or gearbox is to provide a selection of
gear ratios between engine and driving wheels, so that the vehicle can operate sat-
isfactorily under all driving conditions. Gear selection may be done manually by
the driver or automatically by a hydraulic control system.

The function of the propeller shaft is to transmit the drive from the gearbox
to the input shaft of the rear axle and differential assembly. Flexible joints allow
the rear axle and wheels to move up and down without affecting operation.

The rear axle and differential unit transmit engine’s rotational power through
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90° from propeller shaft to axle shaft to road wheels. The second function is to al-
low each driving wheel to turn at a different speed, essentially when cornering be-
cause the outer wheel must turn further than the inside wheel. The third function
1s to introduce another gear ratio for torque multiplication. In a rear-wheel drive
vehicle, the axles can be solid or contain joints to allow for movement of suspen-
sion. For a front-wheel drive vehicle, the drive shaft has universal joints to allow
for suspension and steering movement.

2) Suspension system

The purpose of the complete suspension system is to isolate the vehicle body
from road shocks and vibrations, which will otherwise be transferred to the pas-
sengers and load. It must also keep the tires in contact with the road regardless of
road surface. A basic suspension system consists of springs, axles, shock absorb-
ers, arms, rods, and ball joints.

The spring is the flexible component of the suspension. Basic types are leaf
springs, coil springs. and torsion bars. Light coil spring is widely used in modem
passenger vehicles.

Wheels must be strong enough to support the vehicle and withstand the
forces caused by normal operation. At the same time, they must be as light as
possible to help keep unsprung weight to a minimum.

The tire provides a cushion between the vehicle and the road to reduce the
transmission of road shocks. It also provides friction to allow the vehicle to per-
form its normal operations.

3) Steering system

The directional motion of vehicle is controlled by a steering system. A basic
steering system has three main parts, a steering box connected to the steering
wheel, the linage connecting the steering box to the wheel assembly at the front
wheels, and front suspension parts to let the wheel assemble pivot.

The steering system, under the control of the driver at the steering wheel,
provides the means by which the front wheels are directionally turned. The steer-
ing system may be power assisted to reduce the effort required to turn the steer-
ing wheel and make thé vehicle easier to manoeuvre.

4) Braking system

The braking system on a vehicle has three main functions. It must be able to

reduce the speed of the vehicle, when necessary; it must be able to stop the car in



