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HEAVY DUMP TRUCK PACKING CASE AND THE
DESIGN OF LIFTING DEVICE

ABSTRACT

The dump truck uses the engine power actuation hydraulic pressure lifting
organization, packing container incline certain angle, thus serves the purpose
which unloads cargo automatically, and depends upon the packing container dead
weight to cause its replacement. The auto-dumping mechanism is mainly
responsible for the lifting and dumping of the goods.When the goods are needed
to be unloaded, the operator will control the handle of the hydraulic valve,and
then the goods are dumped by the series of engines from the engine to the
gearbox,and then to the power-out device driving the liquid pump to give the
power to liquid tank ,which pushes the compartment to tilt the goods. The
hydraulic pressure lifting organization is one of dump truck's important work
systems, its structural style, performance quality immediate influence dump
truck's operational performance and safety performance.

The content of this graduation design has focused on the design of the dump
truck hydraulic cylinder and hydraulic systems,introducing the design of
hydraulic design preparation work,and the design basis ,general principles and
steps. Compared with the several plans of lifting mechanism ,we have chosen one
plan finally,for we have designed the calculation of the mechanical analysis and
the hydraulic system.The design put to use to keep the push type lifting
mechanism,which has simple structure ,long route of travel,and economic.
What’s more,we alse have checked its stiffness,strength,systematic
pressure,lifting up and down time,finally we decided the reasonableness and
security.In addition, we alse made the design and calculation of the
Power-Take-Off and the goods’ compartment.

Keywords: dump truck,hydraulic pressure urn design,hydraulic pressure
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04 OB
OB A = arcsin OAesin LZOAB _ arcsin 5343 x5s1n83.09 _31.00°
OB 5370
.. ZAOB =180°— Z0AB — ZOB A (3-9)
=180°—83.09°—81.02° =15.89°
HTEJ O C I x Fl A b
X, =0C ecos(LAOB +a,) (3-10)
=2180xc0s19.89° = 2050mm
EIR G O & AB IS -
b, = OAesin LOAB (3-11)

=5343xsin 83.09° =5304.2mm
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7d
M, =b,e 42 oP=m, oM, =m0 WeXe,, Mny,=2, .

dn, e X, oW
d,= |——"“=—
web,eP

:\/4><2><2050><43083><9-8 —140.67mm
Tx53042x21

BRI D, =160mm ;

3) M =ATMELE A EM B, B ABEE B R, B RN

FLEfEG B B A .
E=E+2l
=281+2x1200=2681mm
AOAB ', WH#ERZEHA
—2 2 2
OA +AB -0OB

ZOAB' = arccos — -
200Ae AB

2 2 2
_ arccos 53437 +2681° -5370 —76.07°

2x5343x2681

16 AOAB th, Wi Fixpm, SML0BA_sinZ04B

04 0B’
/OB’ A = arcsin OAesin {OAB
OB
_ arcsin 5343xsin76.06° _ 74.950
5370

. ZAOB =180°- ZOAB — /OB 4
=180°—76.06°—74.95° = 28.98°
27t 0 C A x Ak bR
X _ =0C ecos(ZAOB +a,)
= 2180xc0s32.98° =1828.7mm
LIRGE T A O F AB I .
b, =OAesin ZOAB'
=5343x5in 76.07° = 5185.9mm
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j\lz3:b3°ﬂ—f;3 oP=n,oM  =neWeX., Bn =15, i«

dn, e X ;oW

d, =
web, e P

:\/4><1.5><1828.7><43083><9-8 —116.4mm

7x5185.9%x21
R IF D, =125mm

4) MENATHELE S EM RN, B mBAR B S, B RN

FLEfEG B B A .
Fzﬂﬂy
=281+3x1200 =388 1mm

AOAB™ 1, MR¥E &R 5% E HA

— —2 —2
0OA +AB -0OB

ZOAB" = arccos —
200Ae AB

2 2 2
:arcc0s5343 +3881° —5370 —69.13°

2x5343x3881

1E AOAB 1, MR IF &M, SIHZ_OBA:smLOAB

04 OB’
ZOB" A = arcsin OAesin {OAB
OB
_ arcsin 5343xsin 69.13° _ 68.39°

5370

- ZAOB =180°—~ Z0A4AB" - Z0OB" 4
=180°—-69.13°—68.39° = 42.48°
HTE O C A x B AL R
X, =0C" ecos(LAOB" +a,)
=2180xc0s46.48°=1501.2mm
BRSO & AB [HBE 5 -
b, =0Aesin LOAB'
= 5343 x5in 68.39° = 4967.5mm
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2

MZ4=b407[Z4 'P:774'MF4:774°W'XC4’ B, =1, i«

d, = An, e Xey oW (3-28)
web,eP

_\/4><1.5><1828.7><43083x9.8 _
7x5185.9%21

BRI D, =100mm
H 1 7 VRS L B AR S HU -

88mm

% 3-2 REHEBEAEAK

B pGm) | g m) | g Gm) | g )| Gem) | R R | TR
5 ¥

(MPa) (mm)
4TG-200« 200 1200 1200 1200 1200 21 4800
1200

8333 MEMEESHITE
MR B [ 5% b 7 1) 00 5 AR 55 P Sk, 28I [a] 3% Sy 25s. NI

2 2 2 2
Viy =1 i, +7zd2 +7zd3 +7rd4
4 4 4 4

(3-29)

2 2 2 2
—1200x %200 Jr7r><160 +7z'><125 +7r><100
4 4 4 4
=85978ml

WU R BUE i Q ML 2 LR A3

V., ¢60
0> 227 (3-30)
Ligt ® 71

tléﬂ‘ _____ %}I‘ H?j‘ I‘Eﬂ (S)
7, RE RGABINE, 7, =0.8~0.85

v

S 60x85978

0> =257934ml / min
25x%0.8

C 50 R B WL L AF #% 3 n=2434r/min, i & &L T/F 558 21MPa, # W& L%
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FM P MY R A D, 398 BBl m) 4 ZE 52 250+ CY14 1B, 2= %
% 3-3 A ER250%CY4—-1B A% %

HE R 7 Bkl | HE (nl/v) | HiEHE (r/min) Max # 3 (r/min)

(MPa) (MPa)

32 40 254 1000 1500

S 3.3.4 R EFRIE K%
ARG mE QO=neq (3-31)
=1000x254 =254000m!l/ min

wd} | ol |l

2
%ﬂﬁﬁﬁﬂi@ﬁ:nm={ +ﬁ1=%%mz

4 4 4
3 I Vééﬂ
RTINS 1, = —- (3-32)
0
= 3780 _ 5035 < 255
254000

Jir LA 25 T I 18]35 /2 223K

§3.4 WIEMEAXASHHIKZ

1) i J5 R 5 P I A%

HY 28 — 19 i 6L BE JE 8, = 30mm ;

_D,-D, 200-160

5 I ELEE R 6, 5 5 20mm
LS —— e D _D -
%:w@ﬂ%@@=223ﬁm;%=MMm;
%E%@ﬂ%@@zm_mzuywmﬂﬁmm

2

(1) 55— 15 Il L BE )2

19



EWMSANTIZF RIS

D/ _200/ _ .
/5= /40_667<10Lw

D [6]+0.4P,
527{Jwywapy_q

A [6]—- L B A4 ORE R VR N 77,

[5]= 5% —640/5=128MPa,

P B RS & 7, IUE K 77 P>16MPa,
P, =1.25P=1.25x21=26MPa
52100>{ M—l}:Zl.me
V128-1.3x26
6 =30mm , Friligi & AEX, FFa%M.
(2) 55 =5 GLBE JE

D,/ _160/ _
252— 20—8<10

5> 160>< [128+0.4x 26 “11216.97mm
2 128-1.3x26

8 =20mm , Fir Ll e A FE L AR

(3) =LA JE

D,/ _125 _
3&__/495_714<m

5> 125>< [128 +0.4x 26 _11=13.26mm
2 128-1.3x26

o=175mm, FrULii e AR, FHELME.
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C4) 55 DY 5 i 6L B )5

D,/ _100/ _
7é{‘ 01, s=8<10

5> 100>< [128+0.4x 26 11210 61mm
2 128-1.3x26
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BOHE AERGETETHTTTENZE

§41 RGTIEEN

JE 77 00 3% #% Fe AR U8 B AT KON R & R 8, B — E LR, TAE
JE AR ZESR AN R $AT e a5 M RF, IR|AMEL. A&, ke, Kk
Mk, X6, R WM. B RBESERER, AT k&
A . SR T NXGS5640DT E R GAH RS, EFRABFENTIEED
21MPa.

§ 4.2 iR & ML

§4.2.1 I HMEIMBEARSH
41 B HAARK

WAL S WUES S | il | mEAE | BT | BUEHES (W) | EE

(MPa) & (mm) (mm) (kg)
4TG-200x 120 25 4 200/160/1 4800 B2 900; KR | 705.3
0 25/100 300

8 422 W ITIEMELIFEME V

+ =4 (4-1)

D} D, D sz)
4 4

=1200x (200> + 160> +125> +100%) /4 = 86L

§ 4.2.3 ZFAt(8)
Bt THI (8] £ =20.3s , /T BRI E] 255, W 2 oK
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§43 O H---RERNERSHE

1 EVZE 5 P I 22 0 R o 56 22 R0 RE ZE 22 T Fh o G FE 2 2 R Ahk & K,
FE A [E AR 2 50 22 BUOAE 28 2 U 2 R (FL U R AR o A 28 2 o R R Tl e v il
JEVE I 16~35Mpa), H7ERAREE T 5687 A 4l e, #iORT 4 5 248 T 1]
HREHEE EZRHERE, HHRYA CB. CBX. CG. CN . #HMH
W RN ZER . A&itEH CY14-1B flim AR .

2 ZE R I B JE U

EEEY EHEN G E R EZEREMEHN RS, XRS5,
BN T BRI B LA B B DA S AR A B LA, AT AR AR AR W RN T
WX R G e B R AL B3 B, o5 o 30k P i B 2 R P 2 4 450 4R 1l IR 1)
FERIIL.,

RS FEHEASHRE N HiR. Bl RIF\EBERSMN LT
ER I RIEFEIE MR T, — ORI, 7E [ & W& H R RGN IEH TAEK
A3 9 ZRAUE e JTH) 70%~80%, 425 I 4% AT e 3 N R € K 71 ) 50%~60%,
PADRAIE 22 2 % (1) F % 1

FE 3 IR I S5t BAE AL 005 F A 2 800 78 702 2003 il 24 1) v 3 X
HZHGEE N . N T ENMHNE, EESEEREREAE R, N TERHE,
Mg 75 P 2 5K AT DU B — 2

3. Af 7w

4. & — M UL, R A 2 e b 2 N A L R el A v A 2R AR
MIEIK, EERLEWTERMEM. SHMBEML, HEEELHFE, &
AR, EMERER TR AL T e AT R B 7R RAIE M BE RN A7 A 3 TR A LR
S VAN s =B v I - X N TP

5. RSB 7 E N

6. HME RS E &

k42 REHEH

€ & 71 MPa Max & 7] MPa HE ml/r e Max ¥ 3# r/min

r/min

32 40 254 1000 1520
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SCiN v T HEFEE B R kS B HE
BE CUERNQ B
¢ 55 75x55 75x55 132. 9KW 1267. 3N @)

§4.4 BEATHBHE

§ 4.4.1 IEIFTER T NEERY A

(1) B &k AR HE € L™= i, BRAEAR I A B AT ik & HAT.

(2) 18 25 0 11 11 FIA% 3= 2 A 908 98 28 12 1 el 9 1) i K R 77 R0 i R I 8 3k B
M 5 i U TR BN, AR SR ) e R B s R Y A IR R T IR, R
8 i /)N R VL BT A ML A I 1 BRI K

(3) — B 35 5 4 1) 18 11 400 52 YL 2 I Lb 2R 9 5 I o2 o o o F 9 A K — o, o
TEH, Ao VR IR A f K T LA TR 20%.
§4.4.2 T HRYIEE

1A 2 75 1R KA 4% W 58 48 1) B K s g R 3 12 R 17 i B I 8 A it
A Bk SE . % IR IR ER A 20 45 A5 L S R R B R 2 AN A FRIE
[ 120%, 502 5 e & #. M fl ot KRR i e, etk ae . i A
QRN NN A -3 T 1 B G R R v e W N s S 7 AN G5 £ W
B T77 AR TT A XU IR 2% 8 MR B TR X R ) RN &
FCUR RV Bl 0 4 ) 8L 2 RS L IR AL AR 45

1) i IR ) i £
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China Hybrid Electric Vehicle Development With the depletion of
oil resources

Increase awareness of environmental protection, hybrid vehicles and electric
vehicles will become the first decades of the new century, the development of
mainstream cars and automobile industry become the consensus of all of the
industry. The Chinese government also has the National High Technology
Research and Development Program (863 Program) specifically listed, including
hybrid vehicles, including electric cars of major projects. At present, China's
independent innovation of new energy vehicles in the process, adhere to the
government support to core technology, key components and system integration
focusing on the principles established in hybrid electric vehicles, pure electric
vehicles, fuel cell vehicles as a "three vertical " To vehicle control systems,
motor drive systems, power battery / fuel cell for the "three horizontal"
distribution of R & D, through close links between production cooperation,
China's independent innovation of hybrid cars has made significant progress.
With completely independent intellectual property rights form the power system
technology platform, established a hybrid electric vehicle technology
development. Is the core of hybrid vehicles batteries (including battery
management system) technology. In addition, also include engine technology,
motor control, vehicle control technology, engine and electrical interface
between the power conversion and is also the key. From the current situation,
China has established a hybrid electric vehicle power system through
Cooperative R & D technology platforms and systems, made a series of
breakthroughs for vehicle development has laid a solid foundation. As of January
31, 2009, Technology in hybrid vehicles, China Intellectual Property Office to
receive and open for the 1116 patent applications in China. In 1116 patent
applications, invention 782 (authority for the 107), utility model for the 334.

Mastered the entire vehicle key development, the formation of a capability to
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develop various types of electric vehicles. Hybrid cars in China in systems
integration, reliability, fuel economy and other aspects of the marked progress in
achieving fuel economy of different technical solutions can be 10% -40%.
Meanwhile, the hybrid vehicle automotive enterprises and industrial R & D
investment significantly enhanced, accelerating the pace of industrialization.
Currently, domestic automakers have hybrid vehicles as the next major
competitive products in the strategic high priority, FAW, Dongfeng, SAIC Motor,
Changan, Chery, BYD, etc. have put a lot of manpower, material resources,
Hybrid prototyping has been completed, and some models have achieved
low-volume market. FAW Group Development Goal: By 2012, the Group plans to
build an annual capacity of 11,000 hybrid cars, hybrid bus production base of
1000. FAW Group since 1999 and a new energy vehicles for theoretical research
and development work, and the development of a red car performance hybrid
sample. "15" period, the FAW Group is committed to the national "863" major
project in the "red card in series hybrid electric vehicle research and
development" mission, officially began the research and development of new
energy vehicles. Beginning in 2006, FAW B70 in the Besturn, based on the
technology for hybrid-based research, the original longitudinal into transverse
engine assembly engine assembly, using a transverse engine and dual-motor
hybrid technology. At the same time, FAW also pay close attention to the engine,
mechanical and electrical integration, transmission, vehicle control networks,
vehicle control systems development, the current FAW hybrid electric car has
achieved 42% fuel saving effect, reached the international advanced level.
Jiefang CA6100HEV Hybrid Electric Bus FAW "Liberation brand CA6100HEV
Hybrid Electric Bus" project is a national "863" electric vehicle major projects
funded project, with pure electric drive, the engine alone drives (and charge), the
joint drive motor starts the engine, and sliding regenerative braking 5 kinds of
basic operation. The power hybrid electric bus and economy to the leading level,
38% fuel economy than traditional buses, emissions reduced by 30%. Red Flag
CA7180AE hybrid cars Red Flag hybrid cars CA7180AE according to the

national "863 Plan" is the first in complete with industrial prospects of the car, it
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is built on the basis of red car with good performance and operational
smoothness. Series which is a hybrid sedan, the luxury car ,0-100km acceleration
time of 14s, fuel-efficient than traditional cars by about 50%, Euro III emission
standard. Besturn B70 hybrid cars Besturn B70 Hybrid cars using petrol - electric
hybrid approach. Dual motor power system programs, mixed degree of 40/103, is
all mixed (Full-Hybrid, also known as re-mixed) configurations. Besturn B70
Hybrid cars are petrol version costs two to three times Besturn models, mass
production will be gradually reduced after the costs, even if this hybrid version
Besturn market, the price certainly higher than the existing Besturn models, but
high the price of petrol will not exceed 30% version of Besturn models. SAIC
Development Goals: 2010 launch in the mixed hybrid cars, plug-in 2012, SAIC
strong mix of cars and pure electric cars will be on the market. In the R & D on
new energy vehicles, SAIC made clear to focus on hybrid, fuel cell for the
direction, and speed up the development of alternative products. Hybrid vehicles,
fuel cell vehicles, alternative fuel vehicles as a new energy strategy SAIC three
key. 2010 SAIC Roewe 750 hybrid cars in the mix will be put on the market,
during the World Expo in Shanghai, SAIC will put 150 hybrid cars in the Expo
Line on the River Run. 2012 Roewe 550 plug-in hybrid cars will be strong
market, the current car's power system has been launched early development and
progress. Apply the new hybrid bus moving on the 1st Apply the new hybrid bus
moving on the 1st Academy of Engineering by the SAIC and Shanghai Jiaotong
University and other units jointly developed with independent intellectual
property rights. Existing cities in the Sunwin Bus Power platform, "the new
dynamic application No. 1" uses a parallel hybrid electric vehicle drive program,
so that hybrid electric vehicle operating conditions in the electric
air-conditioning, steering, braking and other accessories still able to work
without additional electric system, while use of super capacitors, to improve
starting power, braking energy recovery efficiency, thereby enhancing vehicle
dynamic performance, reduce fuel consumption. Car length 10m, width 2.5m,
high-3.2m, can accommodate 76 people. Roewe 750 hybrid cars Roewe 750

hybrid cars in the mixed system with BSG (Belt drive start generating one
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machine), with "smart stop zero-emission" and "environmental protection and the
power of both the" two prominent features of a top speed of 205 km / h, the
maximum added driving range of up to 500 km. As for the industrialization of
SAIC's first own-brand hybrid car, the Roewe 750 hybrid integrated hybrid
fuel-efficient cars can achieve rates of around 20%. Dongfeng Motor Group
Development Goals: Plans move into 33 billion in 10 years to develop a range of
environmentally friendly hybrid vehicles, including cars. EQ7200HEV hybrid
cars EQ7200HEV hybrid cars are "863" project of major projects and major
strategic projects of Dongfeng Motor Corporation. The car is EQ7200- II model
(Fengshen Bluebird cars) is based on an electronically controlled automatic
transmission with innovative electromechanical coupling in parallel programs,
configure DC brushless motor and nickel-hydrogen batteries, plans to "10 5
"during the industrialization. Industrialization, the vehicle cost more than
EQ7200 cars increase in costs < 30%. EQ61100HEV Hybrid Electric Bus
EQ61100HEV electric hybrid bus by Dongfeng Vehicle Company Limited Joint
Beijing Jiaotong University, Beijing, China Textile Co., Ltd. and Hunan sharp
Electromechanical Technology Co., Ltd. jointly developed Shenzhou.
EQ61100HEV hybrid electric bus with switched reluctance motor, Cummins
ISBe1504 cylinder common rail electronic injection diesel engine, new chassis
design of the system, electronically controlled automatic transmission and
innovative electromechanical coupling parallel program. In the annual output
reached 200, the vehicle cost more than the increase in automobile engine
equipped with 6CT < 30%. China Changan Development Goals: the next three
years, the formation of different grades, different purposes, carry a different
system of mixed platforms, weak mix of scale, strong mixed industrial R & D
capabilities, covering commercial, A grade, B grade, C grade products. 2014 will
achieve sales of new energy vehicles 150 000 2020 sales of new energy vehicles
for more than 500,000. "Eleventh Five-Year Plan" period, Chang-an increased
investment in clean energy vehicles, a diversified energy technologies to carry
out exploratory research. Environmental protection through energy-saving

models continues to introduce new technology to lead the industry to upgrade
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and fully utilize and mobilize global resources, Chang'an in the middle hybrid
cars, hybrid cars and other technological strength of the field are explored.
Chang's first hybrid car long Anjie Xun HEV was successfully listed in June
2009; the first batch of 20 hybrid taxis Long An Zhixiang in January of this year
officially put into operation in Chongqing. Chery Development Goals: after 2010,
more than half of Chery's products carry different levels of hybrid systems. From
2003 to 2008, mainly mixed with moderate Chery hybrid cars and energy saving
system development, and industrialization; Chery in Wuhu, a taxi has been
carried out on probation, fuel consumption will be reduced by 10% to 30% to
reach Europe [V Standard. Since 2004, Chery hybrid cars mainly for the
development of strong and industrialization. Chery hybrid car fuel consumption
target to reach 100 km 3 liters, to reach Europe and the United States emissions
regulations. Chery AS5BSG Chery A5SBSG is a weak parallel hybrid electric car,
using fuel engines, electric engines complementary mode, the two different
power sources in the car while driving to work together or separately, through
this combination to achieve the least fuel consumption and exhaust emissions, in
order to achieve fuel efficiency and environmental protection purposes.
Compared with the conventional car, the car in urban conditions can save 10%
-15% of fuel and reduce carbon dioxide emissions by about 12%, while costs
increased by only about 25% -30%. Chery ASISG Chery A5 ISG hybrid power
system consists of "1.3L gasoline engine + 5-speed manual transmission +10 kW
motor +144 V Ni-MH battery," the composition of the battery system used by the
Johnson Controls developed "plug-in" nickel metal hydride (Ni-MH), motor with
permanent magnet synchronous motor and with the motor control system,
inverter and DC / DC converters. The system enables the vehicle power to 1.6L
displacement level and rate of 30% fuel savings and significantly reduce the
emissions of Euro V standards. Cherry A3ISG Chery A3 ISG has 1.3L473F
gasoline engine and equipped with 10KW motor. By gasoline engines and
electric motors with torque overlay approach to dynamic mixed to provide the
best vehicle power operating efficiency and energy saving environmental

protection goals. Chery A3 ISG also has Stop Restart the idling stop function
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such as flame start to start (BSG function), to reduce red light in the vehicle
stopped or suspended when the fuel consumption and emissions expenses. FY
2BSG FY 2 BSG carry 1.5LSQR477F inline four-cylinder engine configuration
BSG start / stop and so one electric motor, red light in the vehicle stopped the
driver into the gap, it will automatically enter standby mode to turn off the
engine, starting moments after the entry block automatically start the engine. FY
2 BSG vehicle average fuel consumption than the 1.5L petrol cars reduce about
5-10%, average fuel consumption can be reduced up to 15%. BYD Auto
Development Goal: to electric cars as a transitional mode, the electric car as the
ultimate goal, the development of new energy cars BYD. BYD follow the
"independent research and development, independent production, independent
brand" development path, and the "core technology, vertical integration"
development strategy, as the transition to dual-mode electric vehicles, electric
vehicles as the ultimate goal, the development of BYD new energy vehicles.
Intelligent Vehicle

Our society is awash in “machine intelligence” of various kinds.Over the
last century, we have witnessed more and more of the “drudgery” of daily living
being replaced by devices such as washing machines.

One remaining area of both drudgery and danger, however, is the daily act
ofdriving automobiles. 1.2million people were killed in traffic crashes in 2002,
which was 2.1% of all globaldeaths and the 11th ranked cause of death . If this
trend continues, an estimated 8.5 million people will be dying every year in road
crashes by 2020. in fact, the U.S. Department of Transportation has estimated the
overall societal cost of road crashes annually in the United States at greater than
$230 billion .

when hundreds or thousands of vehicles are sharing the same roads at the
same time, leading to the all too familiar experience of congested traffic. Traffic
congestion undermines our quality of life in the same way air pollution
undermines public health.Around 1990, road transportation professionals began
to apply them to traffic and road management. Thus was born the intelligent

transportation system (ITS). Starting in the late 1990s, ITS systems were
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developed and deployed. In developed countries, travelers today have access to
signifi-
cant amounts of information about travel conditions, whether they are driving

their own vehicle or riding on public transit systems.

As the world energy crisis, and the war and the energy consumption of oil --
and are full of energy, in one day, someday it will disappear without a trace. Oil
is not in resources. So in oil consumption must be clean before finding a
replacement. With the development of science and technology the progress of the
society, people invented the electric car. Electric cars will become the most ideal
of transportation.

In the development of world each aspect is fruitful, especially with the
automobile electronic technology and computer and rapid development of the
information age. The electronic control technology in the car on a wide range of
applications, the application of the electronic device, cars, and electronic
technology not only to improve and enhance the quality and the traditional
automobile electrical performance, but also improve the automobile fuel
economy, performance, reliability and emissions purification. Widely used in
automobile electronic products not only reduces the cost and reduce the
complexity of the maintenance. From the fuel injection engine ignition devices,
air control and emission control and fault diagnosis to the body auxiliary devices
are generally used in electronic control technology, auto development mainly
electromechanical integration. Widely used in automotive electronic control
ignition system mainly electronic control fuel injection system, electronic
control ignition system, electronic control automatic transmission, electronic
control (ABS/ASR) control system, electronic control suspension system,
electronic control power steering system, vehicle dynamic control system, the
airbag systems, active belt system, electronic control system and the automatic
air-conditioning and GPS navigation system etc. With the system response, the
use function of quick car, high reliability, guarantees of engine power and reduce
fuel consumption and emission regulations meet standards.

The car is essential to modern traffic tools. And electric cars bring us infinite
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joy will give us the physical and mental relaxation. Take for example, automatic
transmission in road, can not on the clutch, can achieve automatic shift and
engine flameout, not so effective improve the driving convenience lighten the
fatigue strength. Automatic transmission consists mainly of hydraulic torque
converter, gear transmission, pump, hydraulic control system, electronic control
system and oil cooling system, etc. The electronic control of suspension is
mainly used to cushion the impact of the body and the road to reduce vibration
that car getting smooth-going and stability. When the vehicle in the car when the
road uneven road can according to automatically adjust the height. When the car
ratio of height, low set to gas or oil cylinder filling or oil. If is opposite, gas or
diarrhea. To ensure and improve the level of driving cars driving stability.
Variable force power steering system can significantly change the driver for the
work efficiency and the state, so widely used in electric cars. VDC to vehicle
performance has important function it can according to the need of active braking
to change the wheels of the car, car motions of state and optimum control
performance, and increased automobile adhesion, controlling and stability.
Besides these, appear beyond 4WS 4WD electric cars can greatly improve the
performance of the value and ascending simultaneously. ABS braking distance is
reduced and can keep turning skills effectively improve the stability of the
directions simultaneously reduce tyre wear. The airbag appear in large programs
protected the driver and passenger's safety, and greatly reduce automobile in
collision of drivers and passengers in the buffer, to protect the safety of life.
Intelligent electronic technology in the bus to promote safe driving and that
the other functions. The realization of automatic driving through various sensors.
Except some smart cars equipped with multiple outside sensors can fully
perception of information and traffic facilities and to judge whether the vehicles
and drivers in danger, has the independent pathfinding, navigation, avoid bump,
no parking fees etc. Function. Effectively improve the safe transport of
manipulation, reduce the pilot fatigue, improve passenger comfort. Of course
battery electric vehicle is the key, the electric car battery mainly has: the use of

lead-acid batteries, nickel cadmium battery, the battery, sodium sulfide sodium
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sulfide lithium battery, the battery, the battery, the flywheel zinc - air fuel cell
and solar battery, the battery. In many kind of cells, the fuel cell is by far the
most want to solve the problem of energy shortage car. Fuel cells have high
pollution characteristics, different from other battery, the battery, need not only
external constantly supply of fuel and electricity can continuously steadily. Fuel
cell vehicles (FCEV) can be matched with the car engine performance and fuel
economy and emission in the aspects of superior internal-combustion vehicles.

ic car from ordinary consumers distance is still very far away, only a few
pAlong with the computer and electronic product constantly upgrading electric
car, open class in mature technology and perfected, that drive more safe,
convenient and flexible, comfortable. Now, the electreople in bandwagon.
Electric cars with traditional to compete in the market, the car

Will was electric cars and intelligent car replaced. This is the question that
day after timing will come. ABS, GPS, and various new 4WD 4WS, electronic
products and the modern era, excellent performance auto tacit understanding is
tie-in, bring us unparalleled precision driving comfort and safety of driving.

The hardware and software of the intelligent vehicle are designed based on
AVR.This system could set the route in advance. The vehicle could communicate
with the PC vianRF401 and could run safely with the help of ultra sound
detection and infrared measuring circuit.Neural network self- study is used to
improve the intelligence of the vehicle.

The performance of servo systems will determine the property of the robot.
Based on AVRseries MCU, the velocity servo system for driving motor is created
in this paper, including a discrete Plregulator which will work out a PWM
control signal with applying the skill of integral separation. The velocities of
motors will be controlled real — time with the speed sampling frequency set for
2KHz by using the AVR — GCC compiler software development. Compared to
the servo system development based on the 51 Series MCU, the system here has
these advantages of simpler peripheral circuit and faster data processing. The
experiments demonstrate that, the mobile robot runs stably and smoothly by the

control of AVR units , and that the design proposal especially benefits the
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development of intelligent mobile robots , also can be widely used in the
development of other smart devices and product lines.

A new design of contest robot cont rol system based on AVR Atmega8 was
put forward. According to the character of contest robot , the main cont rol unit ,
motor drive unit , sense detection unit and LCDdisplay unit wereintroduced.
Furthermore the servo driver system based on MCBL3006S , the line t racker
sensor system and the obstacle avoidance sensor system were presented in detail.
Finally the performance showsthat the cont rol system is open , simple , easy
programming , intelligent and efficiency.

Avoidance rules of intelligent vehicle obstacle are introducted. Through the
collection of infrared sensor formation, the rules use diode D1 to launch and
diode D2 to receive infrared signals. Infrared transmitter signal without a
dedicated circuit comes directly from the MCU clock frequency, which not only
simplifie the circuit and debugging, but also make the circuit stability and anti-
jamming capability greatly enhanced. After the experimental verification, the
system runs reliably meet the design requirements.

A smart car control sys tem of the path informat ion identif ied based
on CCD camera was introduced. The hardware s truc ture and scheme were
designed. The contro 1 strategy of s teering mechanismwas presented. T he smart
car not only can identify the road prec isely, but also have antinterference
performance, and small s teady state error.

This article designed smartcar system,includes the aspects of the sensor
information acquisition and processing, motor drive, control algorithm and
control strategy etc.Using laser sensor to collect the road information which can
feedback to the microcontroller control system,then making analytical processing
combined with the software.With velocity feedback and PID control algorithms
to control steering engine and the speed of smartcar.Verified by actual operation,
this method makes smartcar travel stably and reliably, and its average speed to
reach 2.6m /s, and get a satisfied results.

By the aid o f the pro fessio na | know ledge of contr ol, patter n recog nitio

n, senso r t echnolog y, aut omotive elect ronics, elect ricit y, computer, machiner
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y and so on, an intelligent vehicle system is designed with PID control a Ig
orithm,CCD detection system and H C9SDG128 M CU. Codew arr ior IDE integr
ated dev elo pment pro gr amming env ir onment is taken as a basic softw are
platform t hat can aut omatically deal w ith the traffic and image pro cessing, and
then adjust the mo ving direction along the scheduled or bit by t he aid of a CCD
camera. The system has many advantages, such as hig h r eliability , high
stability, good speedability and scalability.
Based on the research background of the Free-Scale smart car competition,

a smart trackfollowing car is designed. In the car, the photo electricity sensor is
used to check the path and obtain the information of racing road, andcalculate the
error between the car and the black line. The fuzzy control is used to control the
velocity of the car. The experiments show that the smart car based on the fuzzy
control has high accuracy on the judgment of the path, stability and velocity
control.
Dump Truck

A dump truck or production truck is a truck used for transporting loose
material(such as sand,gravel or dirt)for construction.A typical dump truck is
equipped with a hydraulically operated open-box bed hinged at the rear,the front
of which can be lifted up to allow the contents to be deposited on the ground
behind the truck at the site of delivery.In the UK the term applies to off-road
construction plant only and the road vehicle is known as a tipper.
Standard Dump Truck

A standard dump truck is a full truck chassis with a dump body mounted to the
frame.The dump body is raised by a hydraulic ram mounted forward of the front
bulkhead,between the truck cab(traction wunit)and the dump body
(semi-trailer).The tailgate can be configured to swing on hinges or it can be
configured in the “High Lift Tailgate” format where in pneumatic rams lift the
gate open and up above the dump body.

A standard dump truck has one front axle and one or more rear axles which
typically have dual wheels on each side.Common configuration for a standard

dump truck include the six wheeler which has one rear axle,the ten wheeler with
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two rear axles and the tri-axle with three rear axles.These are mainly found in
inner cities and in the Deep South.

The short wheelbase of a standard dump truck makes it more maneuverable
than the higher capacity semi-trailer dump trucks.
Off-road Dump Trucks

Off-road dump trucks more closely resemble heavy construction
equipment or engineering vehicles than they do highway dump trucks.They are
used strictly off-road for mining and heavy dirt hauling jobs.

The term ‘Dump’Truck is not generally used by the mining industry or by
the manufactures that build these machines.The more appropriate US term for
this strictly off road vehicle is ‘Haul’truck.The classification bottom and side for
example,describing how the loaded material is discharged once loaded.In the
case of the Haul truck illustrated,a Liebherr T 282B the load is discharged to the
rear,designing this particular vehicle as an end dump.Bottom dump normally
describes a trailer that discharges its load by opening two clam shell doors under
the load space,in some examples several trailers(road train)are pulled by one
truck mainly these are on road machines.The only remaining example of what is
described as a unitized bottom dump coal hauler is manufactured by Kress
Corporation.This large capacity truck is used for the transportation of coal from a
loading device directly to a power station or bulk storage area.

Winter Service Vehicle

Many winter service vehicle units are based on dump trucks to allow the
placement of ballast to weigh the truck down or to hold salt for spreading on the
road.

Semi Trailer and Dump Truck

A semi end dump is a tractor-trailer combination where in the trailer itself
contains the hydraulic hoist.A typical semi end dump has a 3-axle tractor pulling
a 2-axle semi-trailer.The key advantage of a semi end dump is rapid unloading.A
key disadvantage is that they are very unstable when raised in the dumping
position limiting their use in many applications where the dumping location is

uneven or off level.
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Main Component Parts of Tractor Automobile

Both the tractor and the automobile are complex self-propelled machines
consisting of separate interacting machanisms and units that can be combined
into certain groups.

The arrangement of the main component parts of the tractor is shown in
Fig.2.Irrespective of particular design features,all tractors consist of engine,drive
line,running gear,steering mechanism,working attachments and auxiliary
equipment.

The engine converts thermal energy into mechanical energy.

The drive line comprise a set of mechanisms which transmit the torque
developed by the engine to the driving wheels or tracks and change the driving
torque both in magnitude and direction,The drive line includes the cluth,flexible
coupling,transmission and rear axle.

The cluth serves to disconnect the engine shaft from the transmission for
a short period of time while the drivers is shifting gears and also to connect
smoothly the flow of power from the engine to the driving wheels or tracks when
starting the tractor from rest.

The flexible coupling incorporates elastic elements allowing connecting the
cluth shaft and the transmission drive shaft with a slight misalignment

The transmission makes it possible to change the tractor by engaging
different pairs of gears.With the direction of rotation of the engine shaft
remaining the same,the transmission enables the tractor to be put in reverse.

The rear-axle mechanisms increase the driving torque and transmit it to
the driving wheel or tracks at right angles to the drive shaft.In most tractors,the
rear also comprises brakes.

In the wheeled tractor,as distinct from its crawler counterpart,the drive
line includes the differential which enzbles the wheels to revolve with different
speeds when making turns or running over ragged terrain at which time the
lefthand and righthand wheels must travel different distance during one and the
same time.

The steering mechanism serves to change the direction of movement of
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the tractor by turing its front wheels of by varying the speed of one of the tracks.

The working attachment of the tractor are used to utilize the useful power
of the tractor engine for various farm tasks.They include the power take off
shaft,drawbar,implement-attaching system and belt pulley.

The tractor auxiliaries include the driver’s cab with a spring-mounted seat
and heating and ventilation equipment,hood,lighting equipment,tell tales horns
etc.

The arrangement and purpose of the main component parts of the
automobile are in principle the same as those of the wheeled tractor.In the
automobile,the drive line,running gear,steering mechanism and brakeing system
are referred to collectively as the chasis.The steering mechanism serves to
change the direction of traveled the braking system to slow down the running
speed of the automobile or to stop it.

The auxiliaries of the automobile include winch,cab heating and ventilation

equipment,hitch bar,etc.
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