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Abstract

The source text is selected from the first chapter of Basic
Fundamentals to Advanced Concepts of Automobile Engineering by
Prahbu TL. This book has been published by Nestfame Creations Private
Limited in 2021. Automobile engineering is important for the
development of national economy as a crucial field in technological
competition, economic structural optimization and the construction of a
country with strong transportation network. To contribute to the
translation research in automobile engineering, the translator has selected
the chapter 1 as the source text, which introduces the working principles
of systems. The source text has objective and professional expressions
and a strong logic, aiming to convey facts, information, knowledge, and
opinions. According to Katharina Reiss's theory, the source text is an
informative text. Therefore, ensuring the faithfulness and the coherence
of the source text and achieving reader-friendliness are the key points of
this translation practice report. During the translation process, the
translator followed Yan Fu's criteria of "faithfulness, expressiveness, and
elegance". The target text must be accurate, coherent, and concise.

In this translation practice, the difficulties of translation include
determination of word meaning standardization , transformation of
sentence structure, and representation of text cohesion. The meanings of

technical words and proper nouns in this informative text are difficult to

v
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determine, so it is necessary to combine the context, compare and analyze
parallel texts, consult experts, browse academic websites, etc. The
translator has also adopted addition, transference and transliteration.
When translating long and difficult sentences, it is necessary to fully
consider to the differences between the English and Chinese, and
reasonably convert English passive sentences into Chinese active
sentences or non-subjects sentences. At the same time, the modifiers,
such as attributes and adverbials need to be moved and adjusted
appropriately. In addition, text cohesion cannot be ignored. It is necessary
to omit extraneous contents and express text logic for readers'
understanding and acceptance.

This translation practice has uncovered numerous shortcomings.
Understanding the mathematical and physical concepts in the source text
proved challenging, and the differences in Chinese and English thinking
patterns may have resulted in inaccuracies in the target text. Nevertheless,
it has also provided an opportunity for the translator to delve deeply into
the knowledge of automobile engineering and enhance translation skills.
The translator hopes that this translation practice will serve as a valuable

resource for the translation of similar texts in the future.

Key Words: Basic Fundamentals to Advanced Concepts of Automobile

Engineering; informative text; sentence structure
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transformation; text cohesion; the text logic
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Chapter 1 Translation Task Introduction

1.1 Description of the Task

The translation practice is an excerpt from the book "Basic Fundamentals to
Advanced Concepts of Automobile Engineering" by Prahbu TL. The book was
published by the Nestfame Creations Private Limited in 2021. No Chinese translation
has been published yet. The book is an introduction of automobile engineering. As the
quality and quantity of China's automobile imports and exports continue to improve,
coupled with the rising demand for new energy vehicles in international markets, the
field of automobile engineering has garnered increasing recognition and attention.
Consequently, numerous reports and publications pertaining to automotive
engineering have emerged, leading to a substantial surge in demand for these
resources.

The chapter 1 is selected as the source text. There are 8,751 words in the source
text and 10,958 words in the target text, which meets the word count requirements for

a Master's thesis in Translation Studies.

1.2 Introduction of the Source Text

This book spans 11 chapters, totaling 1,377 pages. Chapter 1 lays the foundation
for automobile engineering, while Chapter 2 delves into advanced concepts within the
field. Chapter 3 explores the constructional features of IC engines, two-stroke cycle
diesel engines, and their respective advantages and disadvantages. Chapter 4
introduces hybrid electric vehicles. Chapter 5 focuses on automotive transmissions,
including clutches, clutch construction, and flywheels. Chapter 6 primarily discusses

vehicle dynamics. Chapter 7 provides an overview of IC engine performance. Chapter
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8 introduces various types of automotive fuels and lubricants. Chapter 9 traces the
history and working principles of automotive electrical and electronic systems.
Chapter 10 introduces the concept of urban transportation systems, their evolution,
and their impact. Lastly, Chapter 11 analyzes the characteristics of vehicle design
data.

For this translation practice, the translator select Chapter 1 as the source text.
This section introduces the essence of automobile engineering and elaborates on
related knowledge, including ABS (Anti-lock Braking System), CRDI (Common Rail

Direct Injection), and DTSI (Digital Twin Spark Ignition System).

1.3 Significance of the Task

At the national level, the translation of automobile engineering texts plays a
crucial role in fostering the development of domestic automobiles. Through this
translation practice, the translator aims to assist domestic engineers in gaining insights
into the current research status of related fields overseas, facilitate research and
development in corresponding domestic fields, and ultimately contribute to the
advancement of domestic automobile engineering in the future.

At the local level, there are numerous automobile engineering graduates in Anhui
Province every year, who may encounter difficulties in reading English literature. The
translator hopes that this translation practice can assist them in better analyzing
related problems and contribute to the cultivation of high-quality automobile
engineering talents in Anhui Province.

At the personal level, through this practice, the translator not only can gain
valuable knowledge in automobile engineering but also can enhance her translation

skills and theoretical application abilities.
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Chapter 2 Pre-translation Preparations

Translation is a complex process, and preparations before translation is the first
and most important step. Before starting a translation practice, several preparatory
steps need to be taken to guarantee a successful outcome. Here are some essential

preparations:

2.1 Analysis of the Source Text Type

Reiss K, a representative of the German functionalist school, classifies texts into
three main types: informative text, expressive text and operative text (Reiss&Rhodes,
2004:26). Informative text primarily focuses on the content of the information transfer
and the effect of the communication. The source text belongs to the category of
informative text, which is highly specialized and often contains a significant amount
of specialized knowledge in automotive engineering.

Therefore, when translating such texts, the translator need to be aware of the
principles and standards of translation. Yan Fu summarizes the criteria of "faithfulness,
clarity, and fluency" in his practical experience of translation, and the translator
believes that these three principles can be referenced when translating this informative
text.

First, accuracy is of paramount importance in the informative text, as any slight
inaccuracy may have serious consequences. The content of the source text must be
conveyed precisely so that readers can fully understand the relevant information and
apply it in practice. Yan Fu places "faithfulness" at the forefront of the three principles
and defines it clearly, emphasizing that the translation must be faithful to the original
text. Therefore, the translator should adhere to the principle of "faithfulness", ensuring
that the source text is accurately understood, the relevant concepts are expressed
precisely, and any potential translation errors are avoided.

When translating this informative text, due to the differences between the source
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language and the target language, the translator has to make syntactic adjustments in
the target text to make it reader-friendly. In this case, the translator should follow the
principle of "expressiveness", which means that the translation should be smooth,
fluent, easy to understand, and conform to the grammatical and idiomatic
requirements of Chinese. This involves ensuring that the translation is grammatically
correct, logically coherent, and culturally appropriate for the target audience.
Avoiding ungrammatical and incoherent expressions is crucial to achieving clarity in
the translation.

The "elegance" in scientific and technical translation is often interpreted
as "conciseness". The language of this informative text is direct, objective, and
concise. Therefore, the translator should follow the principle of "elegance", which
means that the target text should be as short and succinct as possible, avoiding

redundant words and unnecessary repetitions.

2.2 Collection of Parallel Texts

In translation practice, parallel texts refer to reference materials that closely
match the content and style of the source text. The translator can improve the target
text by referring to corresponding expressions and terminology in the parallel texts,
thus enhancing the accuracy and fluency of the translation. Therefore, it is important
for translators to collect and analyze parallel texts.

Determine the direction of the search: The first step is to identify the type and
field of the parallel texts that would be most relevant. In this case, the translator can
search for parallel texts in the field of automobile engineering, which matches the
specialized content of the source text.

Select keywords: Browse the source text and select the keywords that express the
central topic. The translator can select "automobile engineering", "ABS" and so on.

Use a search engine: Enter keywords into a search engine to find information in

the relevant field. The translator can use some search engines, such as Baidu, Google,
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etc.

Find official websites: If the source text relates to a specific field, the translator
can visit the official websites of the relevant field to see if there are corresponding
parallel texts. The translator can look up the official websites of automobile
engineering in foreign countries.

Use online dictionaries: Online dictionaries contain a large number of parallel
texts. The translator can enter keywords into online dictionaries such as Yudao
Dictionary, Oulu Dictionary, Collins English Dictionary, and Longman Dictionary to
find relevant sentences.

Remember, the goal is to find parallel texts that are as close as possible to the
source text in content, terminology, and style. This will ensure that the target text is

accurate, fluent, and appropriate for the target readers.

2.3 Preparation of Glossary

The importance of a glossary in translation cannot be overstated, especially when
dealing with long and complex sentences filled with technical words, such
as "Windshield Washer", "Anti-Lock Braking System", etc.

Without a pre-prepared glossary, the translator may face difficulties in
understanding the source text and capturing the intended information accurately. To
ensure consistent translation of repeated words or phrases, the translator can compile
a glossary by collecting and analyzing parallel texts, consulting experts, browsing
academic websites, and utilizing dictionaries.

Here's an updated version of the example glossary (Table-1):

Source language Target language
pole wheel TR

wheel hub LN

quick release valve PR IR
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relay valve 1 4k [1&]

idling speed B

over boost I
Table-1

2.4 Application of Translation Tools

The use of auxiliary tools, which usually can be divided into two categories:
paper tools and electronic tools, can usually improve the accuracy of the target text.

As the text contains many technical words, "The Complete Glossary of
Automobile Engineering Terms" and "The Standard Dictionaries of Science and
Technical Terms" are selected as paper-based translation aids and DeepL, ChatGPT,
MemoQ translation software and related websites are selected as electronic translation
aids.

The MemoQ translation software is used for preliminary translation.

Firstly, the translator can import the untranslated file into MemoQ (Table-2), and
secondly, create translation memories and termbases. Having completed these steps,
the translator then can access the main page, double-click on the document, and enter

the translation interface to carry out the translation (Table-3).

Q THET o

Project Tools Help

[T r— il = s O-
Mew memoQ project rs
Project information —

e e o e e e memoly

Name |Aulomobils Engi ring |
Source language English (United States) e Target language | Chinese (FRC) ~
Froject [ | Client [ |
Domain [ | Subiect [ ]
Desoription I ]
Frojeot direetory [d:\DooumentsMy memol projectsimutomobile Engineering |
Created by |Admir\istratnr | Created at |2024¢5595 |

Fecord werszion hiztery for tranzlation documentsz
[]Create Languaze Terminal entry for thiz project

[]Commect to a content =zource

Caneal

Table-2
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@ memoQ - Automobile Engineering
(i arfemer (9 Gteen emieiiam  Wimw  Toveis [

DEH SFH=a® JdERAH S 2 R P g e 2 @ E S D-C-ambE A e
Project home 15 S EREEEE doox x ,\
Source | | Target | | [ aA ? ‘E/ R Sort |MNo sorting
- G €9 €59 Anti-Lock Braking System (ABS) €5 ERiEFEHI2N LT (ABS) | 0% o~
4
= It is a safety system in automobiles. ABSEAFARM—IEE RS- 0%
5 It prevents the wheels from locking while braking. BEEI L AL ST HIshAT fa3E - o
The purpose of this is to allow the driver to maintain steering EEREULEMWRIEN RN REER A EERER. B 0%
3 control under heavy braking and. in some sifuations. to shorten  Bd. TERHFLET . Bidmita e ET #zhSB L NS
. braking distances (by allowing the driver to hit the brake fully e, HRIEBWENIES -
without skidding or loss of control).
. How Do Wheels Lock? ZECANEAETET 0% v v
Changed Administrator 2024/5/9 16:04 Edit distance 0.00
i View pane oR x
~

R R % (ABS) |

ABSERETN— T EE RS, TP CERESZREIE. ©H RIS REE b
SR BRI A s, R, R T, iAoV Al bLe B #5058 LD MR ak
=, wEhlzEs.

Table-3

As the source text is an informative text, the translator leverages ChatGPT
extensively as a translation aid. In terms of technical words, ChatGPT(Table-4) can
make use of its massive corpus to provide information for the translator's reference. In
terms of discourse, ChatGPT(Table-5) can imitate the style of the source text to

embellish the target text.

naturally aspirated engineZ~EESmH1LE?

@ =09, "naturally aspirated engine” EEzE A~
SRR (iEBEERISE) pAEal. =ZFha
=AEESECSEAER A =5, ERESWAEY, B
EiETIESnESHEEEES A aliERE.

Table-4
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BERE [RFOEEE, M EEHEE: e, R e TER R B EEn,
PRSI, EHEASATASHRERT, IERBERALLNESSHR. AR, FRRETRET. SR
o, FREOER. EERE, NERTEETES, NSRS WSthoEeEhiss.

O  mmmues, SRiveEIEITENNEZAEE), SIS, SHEAETITESEER
T, AEESETENRE DETASS V. ST, SRE0STHNEET. MEERE, FRllers
CARENER. EERATEN, SRETIETES, NTESHEas. W MigRsianmsig

Table-5
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Chapter 3 Case Study

Case study constitutes the most crucial segment of the translation practice report.
In this chapter, the translator will elaborate on the methods and strategies employed,
supported by specific examples from the source text, focusing on three key aspects:
the determination of word meanings, the transformation of sentence structures, and

the reproduction of textual cohesion.

3.1 Standardization of Word Meaning

Standardization of word meaning is essential, particularly given the abundance
of technical words and proper nouns in the source text. To capture their precise
meanings, the translator has not only consulted relevant websites, dictionaries, and
books, but also sought the expertise of professionals, including automobile engineers.
Additionally, various translation methods such as addition, transference, and

transliteration have been employed to ensure accurate and appropriate renderings.

3.1.1 Processing of Technical Words

In scientific and technical English, words can be roughly divided into technical
words, sub-technical words and non-technical words. Technical words, as the name
suggests, are words in specialized fields that express specific meanings. Technical
words are used in a more rigorous and unique way. Therefore, it's important to

standardize the translation of technical words.

Example 1

ST | A turbocharged engine can be more powerful and efficient than a naturally

aspirated engine because the turbine forces more intake air,

proportionately more fuel, into the combustion chamber than if atmospheric
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pressure alone is used (Prahbu, 2021:41).

TT1 | 5 EARSRSHUMALL, defig SR sl msh . ek, By
A RS 77, dmeid i smaa it <, n DR 3 2 R RH% LEBIIE
TT2 | 5 ERRSRHAHLL, kg A sl e sl sk, Koyt
DUE KRR A, kel sria gt =<, ) BURE BE 2 Y RRHEZ EE B IE

TT3 | 5 BRRIKRSINUARBERSIPURLL, feiE A s meh .
B RS LGEAUE RS 77, el s gt <, al LUK 2 (R
BHZ LB NIRBE =

Analysis: In the TT1, the phrase "naturally aspirated engine" was rendered as "
SIRHES K BN, based on the literal meaning of "aspirated" as "#F < z0H)." However,
upon consulting automobile engineering terminology dictionaries, it was found that
the preferred word was " H 2R S R BIHL" (TT2).

Subsequent research on terminology websites reveals an alternative
description, " A~ 34 & & 2 #Il.," which accurately describes the engine's lack of a
turbocharger. Further analysis via ChatGpt clarifies that the key distinction between
supercharged and non-supercharged engines lies in the installation of a turbocharger.
Turbocharged engines accelerate combustion, achieve more complete combustion,
recirculate exhaust gases, and enhance thermal efficiency. In contrast, naturally
aspirated engines rely solely on atmospheric pressure to force air into the combustion
chamber.

Adhering to Yan Fu's criteria of "faithfulness", which requires fidelity to the
source text, the translator revises the terminology to " H SRS K B/ A 1K K& )
HL" in the TT3, ensuring both standardization and accuracy in the translation

of "naturally aspirated engine."

Example 2

10
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ST

If a slower moving vehicle is detected, the ACC system will slow the

vehicle down and control the clearance, or time gap, between the ACC

vehicle and the forward vehicle (Prahbu, 2021:29).

TT1

AN A B A A RS R, ACC Kok 5 5 2240, JFsH] ACC
TSR T e B, m Ta) TR e

TT2

AR B A R AR 40, HENSHIER RE (ACC) Kk
B S A, IRz ACC 45945 i 5 2 A a) i st i

Analysis: Scientific and technical translation is to introduce advanced science

and technology overseas, which has particularly strict requirements for accuracy (A

7575, 1986:13) In the TT1, the acronym "ACC" was directly incorporated into the

target text. However, upon further research, it is discovered that "ACC" can refer to

multiple terms, including "Activated Calcium Carbonate ( & T Bk B 45 )"

and "Advanced-technology (5 £}4%)," which could lead to misunderstandings.

To address this issue, it is determined that the acronym should be translated as its

full name along with the abbreviation when it first appears. For subsequent

occurrences, only the acronym should be used. This approach ensures the translation

remains concise while minimizing the risk of misinterpretation, thus fulfilling Yan

Fu's "faithfulness" criterion.

Example 3

ST

More accurately measured and timed mixture spray in the combustion
chamber significantly reducing unburned fuel gives CRDI the potential

to meet future emission guidelines such as Euro V (Prahbu, 2021:33).

TT1

PR = BRI AR & . ERHESYIWI, KORTE T AR
Bl, f# CRDI G & A RIS HE CLnBR V A5dE) B 17,

11
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TT2 | MAbe=rh SRS BRI & R AN, KA T AR
Bl CRDI A 2 AR HTSIRE K V drtE— R EVRER
RIRLHEBN 0.005 70/ AR, BEAMHRERN 0.2 /AR HiE
73

Analysis: Addition is the effort made by translators to supplement new
information to make the source text much easier for target audiences while ensuring a
complete transmission of main information (35 & &, 2009:5). Addition in translation
aims to enrich the target text, ensuring its completeness, fluency, and relevance to the
target audience. This aligns with Yan Fu's "expressiveness" criterion.

In the TT1, "Euro V" was translaed as "X V #r#E," which is a literal translation
without any contextual clarification. However, this translation alone might not be
sufficiently informative for readers unfamiliar with the emission standards.

To enhance the readability and comprehension, a brief explanation should be
provided in TT2, stating that "KX V FR{E" refers to "MK V Frifi——BR @& 734 i KM
KiAEBCR 0.005 50/~ B, BEAMYIFFBRE N 0.2 58/ H". This elaboration helps
readers grasp the specific emissions data associated with the "Euro V" standard, thus

fulfilling the "expressiveness" criterion of scientific and technical translation.

Example 4

ST This technology provides a combination of the light weight and twice the
power offered by two-stroke engines with a significant power boost, i.e. a
considerable "power-to-weight ratio" compared to quite a few

four-stroke engines (Prahbu, 2021:36).

TTL | 5VF2 ARSI L, ZE AR R R s B (A 5 P T
FMEES, SR 7 UERERT, BIEAMSATE “HIi®R” .
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TT2 | 5VF2 MM RSN LD, ZE AR R R s (8 A 5 P T
FAGE &, s8] 7RSI, BVEAM N “ iR (3
NEEAEEKHE, HEBKEFRRSIERET) .

Analysis: In the TT1, "power-to-weight ratio" was translated as " kb If % ".
However, to ensure that readers fully understand the concept and its importance, a
more detailed explanation is required. The "L )K" (power-to-weight ratio) refers to
the ratio of a vehicle's power output to its weight, and a higher power-to-weight ratio
typically indicates better vehicle performance further is clarified. This further
clarification assists readers in comprehending the significance of this technical word

and its role in determining the effectiveness of a vehicle's power boost.
3.1.2 Processing of Proper Nouns

When dealing with informative texts, translators often encounter proper nouns
that are unfamiliar foreign terms, lacking clear categorization or attributes, thus
posing challenges in accurate translation. To overcome these difficulties, the adoption

of techniques such as "transference" and "transliteration" can be effective.

Example 5

ST This was extensively prototyped in the 1990s with collaboration between
Magnetic Marelli, Centro Ricerche Fiat and Elasis (Prahbu, 2021:33).

TT1 |20 izl 90 4FAR, 7EHEEFIEH. FERRHF R O IR G T (1)
WAAET, Zremr RS T 2R,

TT2 |20 itz 90 #E4L, 7 Magnetic Marelli. Centro Ricerche Fiat £/l
Elasis 18 )& T, & m RG22 M.

Analysis: Yan Fu's "faithfulness" criterion emphasises the importance of

accurately reproducing the technical content of the source text in the target text. When

13
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dealing with proper nouns in the source text that lack corresponding expressions in
the target language, zero translation can be employed to preserve the technical
integrity of the original text. The concept of zero translation, introduced by Professor
Qiu Maoru in the inaugural issue of Chinese Translation in 2001, does not mean the
absence of translation but rather the non-use of target language words to translate
source language terms. (FLA# U1, 2001:24).

Zero translation can be divided into absolute zero translation and relative zero
translation. Absolute zero translation involves "transference", which refers to the
direct transplantation of words from the source text to the target text. In the current
translation landscape, "relative conversion" or the "original form transfer" of symbols
can sometimes more effectively convey the meaning of the original language and
enhance readability for target readers.

In the TTI1, the company names "Magnetic Marelli" "Centro Ricerche Fiat"
and "Elasis" were initially translated as "¥3 V& 3 53 A" "SE AR & A0, and "
BN " in TT1. However, as indicated in the article "% 18 L 4 FR I S H
PE", many globally recognizable company names are typically untranslated (Ji# & X,
2012:227). Given that the aforementioned company names in the source text are
generally familiar to the public, the translator opts for "transference", directly
retaining the original words from the source text in the target text. This approach

ensures tha the names are recognized without the need for translation.

Example 6

ST The first passenger car that used the common rail system was the 1997
model Alfa Romeo 156 2.4 JTD, and later on that same year
Mercedes-Benz C 220 CDI (Prahbu, 2021:33).

TT1 | 1997 44 7= (R SR B B RK 156 2.4 JTD =2 55 — il HILH R 4 1
FeH ., A4, HEERFI C 220 CDI LT EFH LR S,
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TT2 | 1997 {EA =[] Alfa Romeo 156 2.4 JTD 2 &% —i{fi F L5 R 4 1) e
M7, [F4-, Mercedes-Benz C 220 CDI tBIT 4514 L8 R4t .

Analysis: The "Alfa Romeo 156 2.4 JTD" and "Mercedes-Benz C 220 CDI" in
example 6 are the types of cars. While Alfa Romeo and Mercedes-Benz have standard
translations in the target language, namely "[i /K752 25 R and "HEFE4E - 75" as
seen in TT1. However, the translator notices that most Car-4S-Shops in China do not
translate these car names into Chinese. For instance, the signage of
a "Mercedes-Benz" 4S-Shops still uses the English name, without translating it into
Chinese as "#§ $& {7 -7£0th.", and the translator realizes that the specific car models
are widely recognized by readers.

Morever, translating only the brand names while leaving the model
specifications untranslated would create a sense of discontinuity in the target text. To
maintain consistency and readability, the translator opts to directly incorporate the

entire model names, including the specifications, into the target text in TT2.

Example 7

ST The common rail system prototype was developed in the late 1960s by
Robert Huber of Switzerland and the technology further developed by
Dr. Marco Ganser at the Swiss Federal Institute of Technology in Zurich,
later of Ganser-Hydromag AG (est.1995) in Oberigeri (Prahbu,
2021:33).

TT1 | JHELRGMER, T 20 tHad 60 4F b 5 L (49 B RE- 8 DR (Robert
Huber) J1 o Ja KA 75 &2 tH B - RS B T2 B () 5 AT - H B 19 (D
Marco Ganser) ™K, #/q HiHi £ B IR A Ganser-Hydromag AG
N (BISET 1995 4F) Bt
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TT2 | EHRZMIEA, T 20 40 60 4 M L2 A FE-5 UK (Robert
Huber) JF K o J& A 77 Bt B L CHR R L2 e (1) B ) - 35 1 (D
Marco Ganser) 2 B , # /& H % -+ B NS B ) Ganser-Hydromag AG
AFE (BISETF 1995 45D et

Analysis: Relative zero translation refers to the flexible use of the target words in
an adapted way to express the source words appropriately, in order to make it easier
for the readers to understand, which meets the requirements of "expressiveness".
Relative Zero Translation contains "transliteration". Generally speaking, the
translation of geographical names mainly follows the principle of "transliteration",
which refers to the transcription of geographical names from one language to another
on the basis of pronunciation.

In example 7, the initial translation of "Oberigeri" to "% Ul #% %" in TT1 was
based solely on the English pronunciation. However, upon realizing that Switzerland
is a multilingual country with German, French, Italian, and Romansh as its official
languages, the translator discoveres that "Oberédgeri" originates from German due to
the presence of the character "d". The translator finally applies German pronunciation
rules to ascertain the correct pronunciation of the word and then translates it to the

more accurate Chinese equivalent, "B D1 f7 75 B,

Example 8

ST During the First World War French engineer Auguste Rateau fitted
turbochargers to Renault engines powering various French fighters with

some success (Prahbu, 2021:42).

TT1 S — U SO B, 2 [ T T By e < ¢ B2 (Auguste Rateau)
FE W R BINL B 2238 T imfe i s, &L E R Btah 7y, JF
WS T 5 T
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TT2 | H— kiSRRI, EE TR E R « BiZ (Auguste Rateau)
HER KA E22 e TR Ig R a8, A& IREEECHIR 3 ), IF
WA 7 —E .

Analysis: In accordance with Lu Xun's belief in accurately translating foreign
names based on their pronunciation, rather than assigning them Chinese personal
names (7K X 7%, 2022:15), the translator adheres to the principle of "transliteration."

In example 8, when encountering the name "Auguste Rateau," the initial
translation "B {7 HiRE « $74F 5" in TT1 is based on English pronunciation. However,
upon realizing that Auguste Rateau is a French engineer, as stated in the source text,
the translator shift to determining the pronunciation according to French rules. This
results in the refined translation of "B i #f « $ %" in TT2, which more accurately

reflects the French pronunciation of the name.

3.2 Transformation of Sentence Structure

In the source text, the sentence structure is complex and the passive voice is
frequently used. It is important to transfer the sentence structure to match the reader's
expressive habits when translating. The British translation theorist J. C. Catford first
put forward the concept of "translation transformation" in his book "4 Linguistic
Theory of Translation", which he explained as follows: Departures from formal
correspondence in the process of going from the source language to target language
(Catford, 1965:73). This theory places more emphasis on the transmission of textual
content than on the formal reproduction of the source text, and is well suited to the

translation of informative texts.

3.2.1 Conversion of Passive Sentences

When translate English into Chinese, there are often structural inequalities, and
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voice is a very representative category (X /R 4T, 2019:556). Compared to Chinese, the
passive sentences are used much more often in English especially in scientific and

technical English.

Example 9

ST This was extensively prototyped in the 1990s with collaboration
between Magnetic Marelli, Centro Ricerche Fiat and Elasis (Prahbu,

2021:33).

TT1 |20tz 90 &4X, £ Magnetic Marelli. Centro Ricerche Fiat 1 Elasis
fiE AR, e ZIRE.

TT2 | 20 tH2d 90 4%, 7E Magnetic Marelli. Centro Ricerche Fiat #1 Elasis
FE NI EET, e E BRI T M.

Analysis: The passive sentences in English are usually neutral, while the passive
sentences in Chinese is usually negative which have some unfortunate implications.

Chinese is a formally weak language. We do have the character "#" available to
indicate the passive voice, but we are not obsessed with the relationship between the
subject and the predicate verb, so Chinese always use the active voice (XI| 2 X,
2012:217).

Converting English passive sentences into Chinese active sentences can reduce
subjective language, increase objectivity and fairness, and make the source text more
persuasive. In the TT1, "was extensively prototyped" was translated as "1% = i)~
12 4K, which is a negative expression and may lead target readers to believe that
the product is of poor quality. However, the source text indicates that this product is a
beneficial and cost-effective option for the market and the public. What’s more, TT1
and TT2 meet the requirement of "faithfulness", but the passive voice used in TT1
didn't fit the Chinese habit of expression and didn’t meet the requirement

of "expressiveness". The requirement of "expressiveness" for scientific and technical

18



LT RER SR 2A (18 5

translation is the same as that for general translation, which means the target text
should be smooth, fluent, easy to understand, and meets the grammatical requirements

of Chinese. Therefore, the final translation is "1% /= i ) JR B4 2 1) 72 N H".

Example 10

ST The brake linings would last considerably longer before requiring
maintenance and the potentially "brake fade" problem could be avoided

(Prahbu, 2021:38).

TT1 | Fl3h AL 7 Z Y T S E A, R, RN “HRIs R |

FBAL BRI 5
TT2 | HI3h A T Y T A, RN, o m @SB e (Y “ il 30
R HE

Analysis: In TT1, the "problem could be avoided" was directly translated as the
Chinese passive voice "] @ t1 & # 18 %6.". However, the source text indicated that the
brake linings would last longer before requiring maintenance, and it is because the
brake linings could last longer that "brake fade" could be avoided. So "the problem
could be avoided" was translated as Chinese active voice " % ... 1] ", which is
capable of expressing the source sentence's logic and is more in line with Chinese

expressions, thus meeting the requirement of "espressiveness".

Example 11

ST By energizing the solenoids, the modular valve can be switched to any

of the following modes (Prahbu, 2021:28).

TT1 | ESIRAE R, 4aRrTgTI#HE L ME— B
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TT2 | @A RLEEE, fY#HHaSmRE ME R,

Analysis: Chinese narrative tends to be from the perspective of the doer, whereas
English narrative is often from the perspective of the recipient. It is often the case that
passive sentences in English that do not require or cannot name the doer of the action
can be translated into Chinese non-subject sentences (X! B %<, 2001:2). In the TTI,
the passive voice in the source text was translated as a Chinese "#%" sentence, but the
doer of the source text is not clear so the passive sentence in English can be
transferred into non-subject sentence in Chinese. Subsequently, the translator
translates the subject of the source text into the object of the target text as "Vt 21 &

", thus meeting the requirement of "elagance".

Example 12

ST A toothed wheel (pole wheel) is fitted to the rotating wheel hub (Prahbu,
2021:26).

TTI | —MABERmAR T O BRBEERE TR L.
TT2 | el fes LR MAERIR T G5 .

Analysis: In the TT1, the translation of "is fitted" as "# % %&" was carried out in
accordance with the sentence structure of the source text. However, this translation is
not appropriate in this context. This is because if "is fitted" is translated as "#{ ZZ %",
the doer will be clear, but the source text does not indicate the doer. The translator
proposes that the source text should be adjueted as a Chinese non-subject sentence.
This adjustment makes the sentence more fluent and easier to read, and avoids

semantic confusion.
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3.2.2 Adjustment of Modifiers

Modifiers are words, phrases, or clauses that modify other components of a
sentence. Here the translator will analyze the differences in the position of

English-Chinese modifiers in relation to attributes and adverbs.

Example 13

ST A magnetic sensor mounted on each wheel in close in close proximity

to the teeth, generates electrical pulses when the pole wheel rotates

(Prahbu, 2021:26).

TT1 | BERSBSREFMRTLE, ZWERN, Zpghedkn, 2™4d
ikt

T2 | BT LR RBARS, RIERE, MBithkeskr, &/t
HL K

Analysis: Attributes are used to modify, qualify, or describe the qualities and
characteristics of a noun or pronoun. Adjectives, nouns, pronouns, numerals,
prepositional phrases, the infinitives and phrases and sentences that are equivalent to
adjectives can be used as attributes. Both English and Chinese are languages that
possess a considerable number of attributes. Chinese is an analytical language with an
open sentence beginning, which results in the vast majority of Chinese attributes
being prepositional. In contrast, English is a comprehensive language with an open
sentence ending, and the position of attributes is very flexible, either prepositional or
postpositional.

Generally speaking, the sentence structure of scientific and technical English is
not very compact, but there is a clear distinction, clear references and close
correlation between sentences. This requires the translator to organize the target text
according to the inherent logical relationship of the source text, and to describe the

ideas of the source text in "domestication" sentences, which meets the requiement
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of "expressiveness" of scientific and techinical translation. Therefore, the translator
adjusted the position of attributes.

In the TT1, the "mounted on each wheel" was translated into Chinese verb-object
structure " £ J& 2% 25 7E B A% 7 L. Although this translation is also entirely
accurate, it fails to convey the core message. It is preferable to place the
attribute "mounted on each wheel" in front of the modified word "a magnetic sensor",
which is more effective in highlighting the key content. "5 ™48 1 b 25 1 Bl A% 12
75" in TT2 allows readers to identify the location of the magnetic sensor with greater

€asc.

Example 14

ST When a wheel is lock, the ECU sends an electrical signal to the

modulator valve solenoid, which release pressure from the brake

chamber (Prahbu, 2021:26).

TT1 | S DHERIIEN, ECU N VBEBUBIBIREREST, AT iR
ERIEHRE T

TT2 | J—DHRMIER, ECU RVATT RIRLLE Kk EES, MmREmcH
MRENES.

Analysis: In example 14, the clause "which release pressure from the brake
chamber" is an attribute clause. The attribute prepositional method was employed in
the TT1 as " A~ T Bl 30 A = 8 J& /1", which deviates from the conventional
Chinese thinking pattern of "first cause, then effect". When translating texts with a lot
of clauses, it is advisable to disrupt the order of the source text and reorganize the
target text according to the logical relationship of the source text. It is therefore
recommended that the postpositional method, as exemplified by the TT2, be

employed.
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Example 15

ST With ABS, the vehicle remains completely stable even when the driver
continues to press the brake pedal during braking, thus avoiding

accidents (Prahbu, 2021:26).

TT1 | A 1 ABS, FWWmelRfF+0ReE, RMERINIERIZEE TR
i iz O A S R Ve o

TT2 | fi 1 ABS, BMERIHIAERBIIERE P REGEERBIZEAR, Z-9th RE ORTF
TorRasE, I e H RO A .

Analysis: The adverbials are essential sentence modifiers and have different
functions in different languages. In Chinese, adverbials are conjunctive components
that appear before a verb or adjective, which modify or restrict the verb or adjective,
indicating the state, mode, time, place, or degree of the action. In English, adverbials
modify a verb, adjective, adverb, or the whole sentence.

In the TT1, the translator followed the original English word order and translated
the source textas " | ABS, ZEAitRe ¥ Tortase, BRI ALAE S shid e b
SRERH SR, BB S0 S WU AR At this point, the position of the adverbial "E[l
A F)ALAE il Bt 72 HR R SR ER ) B B AR " is exactly the same as the English adverbial.
The sentence appears to be complete and harmonious, but it is not in line with the
habits of Chinese thinking, which tends to state the facts first and then the conclusion.
Therefore, the prepositional method is deemed appropriate, which states the fact "E[!
i B ALAE $ Bh 1 72 v RS2 B S S AR first, and then the conclusion "4t §E {%

32 E", thus meeting Yan Fu’s criterion of "expressiveness".

3.3 Representation of Textual Cohesion

The concept of cohesion is a semantic one; it refers to relations of meaning that
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exist within the text, and that define it as a text (Hasan&Halliday, 1976:4). Halliday

and Hasan are the first to introduce the concept of textual cohesion, pointing out that

textual cohesion is an important means and component of textuality.

3.3.1 Manifestation of Text Logic

When individuals speak or write, they can be understood by others because they

meet two fundamental conditions: complying with grammar and adhering to logical

thinking. The semantic relations of a chapter must be based on logical relations and be

revealed by a certain logical structure, so the text logic delivery is an important

element in translation.

Examplel 16

ST

The radar headway sensor sends information to a digital signal processor,
which in turn translates the speed and distance information for a
longitudinal controller. The result? If the lead vehicle slows down, or if
another object is detected, the system sends a signal to the engine or
braking system to decelerate. Then, when the road is clear, the system

will re-accelerate the vehicle back to the set speed (Prahbu, 2021:29).

TT1

T M B A SR T R R S A AR A B A 5 A B A JE B SORE
fE BRI 2 . SRR, WA 4R RE, B PR AL g e
MBLABYIE, ACC RGEHLZ [ K SHLE B 2R GUAIEBGE A 5
WG, ERYEN, RGURINER, R R E

TT2

I I PEAT AR T AN B B A5 BRI B 715 S A B S, Ja 3 Ok
F AR BRI R G o ZRTT AR, B A KA I 5 —
AN, IR ) 2R G2 R S HLE ] Bl R ST IR S

T F, HEBREN, ARG EE I AR, A Al B E
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Analysis: Example 16 consists of several long sentences, and if each sentence is
translated separately, it will not express the logic and completeness of the source text.
Therefore, the translator must adjust the word order according to the logical
relationship of the sentences to match the logical structure of Chinese. The logical
structure is '"generalization", "analysis" and "reasoning". At first, the translator
translated "the result" as " %5 5 3 BH ", which is a literal translation. There is
no "results" in the whole text. The former content only explains the speed and
distance information transmission direction. The latter content is an analysis of the
working principle of the ACC system. "The result" should be deleted because even if
it is deleted, the translation also reflects the logical relationship of the source text, and
this kind of translation also meets the requirement of "elegance". "Then" should be
translated as " [ Itk " rather than "#X J5 " to better emphasize the information focus
of "reasoning". Thinking logically from a Chinese perspective can help the translator
clarify the complex and varied relationships between words and phrases in Chinese,

so that the translator can accurately express the process logic of the source text.

Example 17

ST It is very interesting to know about complete combustion in automobile
engineering, because in actual practice, perfect combustion is not at all
possible due to various losses in the combustion chamber as well as
design of the internal combustion engine. Moreover the process of
burning of the fuel is also not instantaneous. However an alternate
solution to it is by making the combustion of fuel as fast as possible.
This can be done by using two spark plugs which spark alternatively at
a certain time interval so as increase the diameter of the flame & burn the
fuel instantaneously. This system is called DTSI (Digital Twin Spark
Ignition system). In this system, due to twin sparks, combustion will be

complete. (Prahbu, 2021:36).
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TT1 | R TRE T e e pibe W A, BRSSP T, T Rke
MR FRR DL NIAHLIK et TR sl e e, BeAh, BRRHT
WA E I R AN KR R) A A2 F) o PRI, e A hE LU R Al BEANERIA
RHRGHE R SEIL o AT BAE FH P A~ AL ZEAE — g I [ TR B 9 22 8
Ko DSEIRKIE EAR TR R . IXAS RGHAR Y DTSL. %R
gih, BTRCKIEZE, MG E 4.

TT2 | R IR A58 e W A, ESEhrR i, BTk
F AR AL NIALI it TEiRsEBl e aiihe, BB be it A2
AR A . SRTT, 58 4 iibe n] LLIE IR R] BN A RHIR e 3
JEE SR S ——BAE A P K A FE A — 5 I TA] [a] B A 52 8 oK PASE
MK EAR, APRRHBEERGE . XA RGFR )y DTSL. Z R4,
WRELRE UK AE ZERIPE R T 58 e -

Analysis: English is a "hypotaxis" language, which uses more connectives and
emphasizes structural integrity, while Chinese is a "parataxis" language, which uses
fewer connectives and emphasizes logical relationships. The TTI1 is a literal
translation of the source text. For example, "because" was translated as "
A", "moreover" was translated as "It #M" and so on. Although there are no translation
errors in the TT1, there are too many connectives that do not suit the shortness of
Chinese. It is better to delete the word "[X] 4" because the phrase "due to" indicates a
causal relationship. In addition, "moreover" is translated as " H." , which combines the
first and second sentences of the source text to make the sentence more concise and
coherent. The fourth sentence of the source text is used to illustrate the way of
achieving what is expressed in the third sentence, so the third sentence of the source
text can be connected with the fourth sentence by using a dash. In the last sentence of
the TT1, "due to twin sparks, combustion will be complete" was translated as "FH T X
KA ZE, PRI 2T 584" in the order of the source text, which is not suit the
Chinese expression. Therefore, "due to" should be translated as "7f ....... FIYER "

instead of "FH " to make the target text more fluent while following to the logic of
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the source text.

3.3.2 Ellipsis of Extraneous Contents

Grammatical cohesive devices mainly include reference, substitution, and ellipsis
(Wu&Mo, 2022:209). Since translation is cross-language process, and there are more
or less differences in usage between the two languages, some words are indispensable
in the source text but extraneous in the target text. To make the target text more

logical, "ellipsis" is effective.

Example 18

ST Pole Wheel is a toothed wheel made of ferrous material. It normally has
teeth on the face. In some cases where it is not possible to install the
sensor parallel to the axle, the pole wheels are designed with teeth on

periphery (Prahbu, 2021:27).

TTI | BREC2 EAR G RRA thfe . il H R U .. FHEFRT,
e TR AT AR AT AN BE T AT b 2 R AT 2R A, BREE W 2 et OO AT A
FEo

TT2 | A2 BRI RHE BT A e . EIE % R WRIRAR - Fe AL A
ARETATHUZ R AE A b, BRGSO A RE S

Analysis: Ellipsis contributes to a text's cohesiveness and informs one in the
interpretation of the intended meaning (Orang'l D O, 2021:40). Halliday and Hasan
(1976:3) argue that "ellipsis" occurs when what is structurally necessary in English is
not necessary to be rendered when translated into Chinese. For example, "In some
cases where" was translated into "fERELEHENLS, A0 HAL BRER A A RETAT e B AE
il b, BREC I 2B AN EIA R I EE " in the TT1, which is too long and doesn't

fit in with Chinese expressions. The phrase "In some cases where" in the source text is
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only for the completeness of the English grammatical expression, and even if it is

omitted, it will not affect the complete expression of the source text.

Example 19

ST The ECU is the core component of the ABS system. Wheel speed sensor
signal are the input to the Electronic Control Unit. The ECU computers
wheel speeds, wheel deceleration and acceleration. If any wheel tends to
lock, the ECU actuates the corresponding Modulator valve to prevent
wheel lock. The ECU is normally mounted in driver's cabin (Prahbu,

2021:27).

TT1 | ECU £ ABS %034 . ECU e AL 28 K IS 5 . ECU
AR RROE AR I . BT — R A AR Y, ECU At
SURBAE SR I, DART IR ZE R4St . ECU M H 2 AE A E A
TT2 | ECU /& ABS M0 5r, 18 2AAE BB N . B U £ %
BRHIES  THERE . SRR IR . F AT — F R A S,
B2 A B LI T I

Analysis: Ellipsis plays an important role in text cohesion. The source text of
example 19 was translated as "ECU & ABS K% 03853« ECU 0] U FE AL B 2%
RUHIMES . ECU Al tHELACHE . Rl A ik . #E — R H st nEass,
ECU st W AHN K11, PABTIE 4204, ECU @H A B =N, "in
the TT1, but it turns out the word "ECU" is repeated too many times, resulting in a
logical incoherence and a cumbersome translation, so "ellipsis" is a good method to
reduce the repetitions in the latter text. The sentence structure is more compact, the
meaning is more prominent, and the internal connectivity of the text is effectively

enhanced in the TT2.
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Chapter 4 Conclusion

4.1 Proofreading

In order to ensure the quality of translation, post-translation proofreading also
plays a vital role in the translation process.

Firstly, during the initial review phase, the translator carefully compared the
source text with the target text to ensure the highest level of accuracy. Word by word
and sentence by sentence, the translator scrutinized the target text, searching for any
missing translations or mistranslations that might have occurred. The goal was to
capture every nuance and detail in the source text and faithfully reproduce it in the
target text. In addition to checking for translation accuracy, the translator also
examined the text for basic errors in spelling, grammar, and punctuation. These are
crucial aspects of any written work, and the translator took them very seriously. By
carefully proofreading the text, the translator aimed to eliminate any errors that might
distract the reader or hinder their understanding of the content.

Secondly, during the in-depth review phase of the translation process, the
translator paid particular attention to scrutinizing technical words and proper nouns.
The accuracy of these words is crucial in maintaining the integrity and precision of
the target text, especially in technical or specialized texts. For any technical words
that the translator encountered and was uncertain about, she did not hesitate to consult
relevant resources, such as dictionaries, glossaries, or even experts in the field. This
ensured that the usage of these technical words in the target text was accurate and
appropriate.

Having ensured the accuracy of the technical words, the translator then moved
on to check the accuracy and naturalness of the general vocabulary used. The goal
was to ensure that the choice of words was consistent with the idiomatic usage and
cultural context of the target language. This involved checking for any instances of
mistranslation, inappropriate word choices, or cultural misunderstandings that could

potentially alter the meaning or tone of the text.
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The final step in the review process was to assess the logic and coherence of the
target text. The translator carefully examined the flow of ideas, the structure of
sentences and paragraphs, and the overall narrative to ensure that the target text read
smoothly and made sense in the target language. This involved checking for any
logical inconsistencies that might confuse the reader. The translator's aim was to
produce a fluent and comprehensible target text that not only conveyed the meaning

of the source text but also felt natural and authentic in the target text.

4.2 Gains

After this translation practice, the translator has gained as follows:

During the translation process, there are various technical words, semi-technical
words, and proper nouns to deal with. These words are often abbreviations or
compound words. Proper nouns, in particular, may not have a direct equivalent in the
target language, leaving the translator to choose between zero translation or an
addition. It is therefore a challenge for the translator to ensure that these words are
translated accurately in order to maintain professionalism, while at the same time
ensuring readability for the target language reader. When processing these words, the
translator can consult professional dictionaries, browse relevant websites and seek
help from vocabulary forums. If the translator can't find useful information online, she
can consult experts in related fields offline. Be sure to translate these words
accurately.

This translation practice text is an English-to-Chinese text. English is a
‘hypotactic’ language, with many changes in structure and form, such as tenses and
voices, singular and plural nouns, and changes in comparative adjectives, etc. Chinese
is a ‘paratactic’ language, with no specific morphological changes and more emphasis
on meaning. Sometimes the sentences do not even have a subject, and conjunctions
are rarely used. The target text should flow logically and present information in a
clear and concise manner. To make the text more reader-friendly, it is necessary to

adjust the sentence structure. Passive voice is frequently used in English, but active
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voice is more common in Chinese. Passive sentences in Chinese often convey a
negative meaning. There is also a shift in the position of modifiers in English,
especially in informative texts, due to the prevalence of long and complex sentences.
English modifiers can be prepositional, postpositional, or used as interjections,
whereas Chinese modifiers are generally prepositional. Therefore, it is important to
pay special attention to this point.

Textual cohesion is an important means and component of textuality. The
semantic relationships within a text must be based on logical connections. Therefore,
the target text should accurately convey the logical structure of the source text without
being constrained by its form. What's more, Chinese is a "paratactic" language, so
sentences sometimes have no subject and conjunctions are rarely used. To achieve text
cohesion, the translator has used "ellipsis" to remove extraneous content. The
translation methods and theories used for different types of texts are not quite the
same. Unlike translating literary texts such as novels, when translating informative
texts, the language should be concise, intuitive and easy to read for readers.

It is well known that the cultural differences between Chinese and English can
affect the work of translation work. Therefore, when dealing with the E-C translation
of scientific and technical texts, the translator must learn to consult professional books
and materials, accumulate bilingual knowledge, carefully consider the differences
between the source language and the target language, and produce appropriate

renditions for the target text.

4.3 Limitations

During the translation process, several challenges will arise due to the
complexity of automobile engineering. Despite having a basic understanding of
automotive engineering, the translator may encounter unfamiliar concepts and
technical words. Additionally, the presence of intricate mathematical and physical

knowledge within the source text may pose a significant challenge, demanding a high
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level of accuracy and comprehension.

Secondly, non-native English proficiency may introduce inaccuracies stemming
from the inherent differences in thinking patterns between English and Chinese.
Moreover, the presence of numerous non-English words in the source text necessitates
extensive research and collection of parallel texts to ensure the translation's quality.

Currently, the utilization of CAT (Computer-Assisted Translation) tools is limited,
and a lack of proficiency in their application leads to decreased translation efficiency.
It is advisable to enhance proficiency in CAT tools to improve translation speed and

accuracy.
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Appendix 1: Glossary

P X H13C

1 Adaptive Cruise Control (ACC) EpcIVALS kA
2 ACC Module I I A
3 Accelerator I 2%
4 Anti-Vibration Mountings PULESCH

5 Anti-lock Braking System (ABS) B st 3 R4
6 Brake Chamber Hlah =

7 Brake Pedal il B AR

8 Blink Code Switch PSRNLPISS
9 Brake Lining il Bt Fr
10 Brake Fade LIPS
11 Controller Area Network P25 il 5 Sy 35 Y
12 Checksum 56
13 Cruise Switch USRI S
14 Common Rail HPE 2
15 Crankshaft ith b A% JEk e
16 Constant-pressure Turbocharged H I 56 38 = R sh Al
17 Cold Starting » R sh
18 Compression Ratio JE4E
19 Compressor JEAAL
20 Crane FEC E AL
21 Crankshaft ith A
22 Centrifugal Supercharger B0 AR
23 Delivery Port HA M
24 Digital Signal Processor E R RSP IS LIE
25 Distributor Pump System SIHLIE RS
26 Digital Twin Spark Ignition System Ber UK FE2E 5k R

(DTSI)

27 Dissipation Capability BUHAEE T
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28 Diesel Cycle Ik ZEIRTE A
29 Electrical Pulse HL Jhk

30 Electronic Control Unit (ECU) T2 il BT
31 EPDM =JC LR
32 Exhaust Break i zh &=
33 Exhaust Passage i
34 Euro V Kk V FrifE
35 Electronic Control Box L4 il 46
36 Electromagnetic Brake FAL T 1) Bl
37 Electromagnetism P 1 J5R P
38 Eddy Current AR

39 Exhaust Brake A 2h 4%
40 Flashes INE23E JINPUR
41 Fuel Injector TR VHT VS 55 2%
42 Fuel Atomisation BRI 551k
43 Four-stroke MM

44 Friction Brake JEE | 5 =
45 Fins B

46 Gearbox A

47 Crane FEC AL

48 Garrett-Turbocharged IOERE R A 3
49 Hydraulically Operated Common RIS & 3L
S0 High-pressure Pump 2R

51 Heat Loss AR

52 Interlock Connector PR AS
33 Inlet Port A

>4 Instrument Panel P

S5 Instrument Cluster P

56 Infrared Sensor LLAMEIRES
7 Injection Cycle FeE R
58 Inline Pump System EHERERSG
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59 Idling Speed SSU
60 Ignition Distributor UK HLER
61 Ignition Timing mUKIERS
62 Intake Air S
63 Intake Valve yEia N
64 Longitudinal Controller NBESIES
65 Lift THFEHL
66 Magnetic Sensor HoAL A%
67 Modulator Valve T 1
68 Microprocessor [BULSEE
69 Magnetic Flux 3]
70 R SR B

Naturally Aspirated Engine

AN R B

71 Nozzle Mo 5
72 Off Highway Switch ES[F=RUSIPS
73 Over Boost I
74 Otto Cycle BIEAEIR
75 Pole Wheel TR
76 Permanent Magnet TR AR
77 Polyurethane Rl
78 Piezoelectric Valve J H 15
79 "Pilot" Injection UL S/ 5 3 M
80 Plunger €
81 Preload T At
82 Pressure Accumulator &R
83 Power-to-weight Ratio AP
84 Piston Rings EE SN
85 Quick Release Valve PR I
86 Relay Valve BRE
87 Reservoir il L
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88 Radar Headway Sensor IS EE AR 2R
89 Rotor LS h

90 Retarders ST

91 Rear Axle J=

92 Rheostat A% BH 75

93 Rigid Vehicle I 4 50

94 Stator ET

95 Spark Advance RUK I A
96 Sweep Long-range Sensor R B AT RS
97 Solid-state Gyro A FEIREAX
98 Sheathing LR

99 Throttle RV

100 Transmission AR A

101 Timing Pulse TR ki
102 Timing Cam 1ERF %S
103 Throttle Setting AL I TR
104 Two-stroke R

105 Thermal Efficiency Fp S

106 Twin Overhead Cam MUTGE e
107 Turbocharger AL SR
108 Unit Injector R

109 Unit Injection System BTG R4t
110 Vehicle Application Controller ZE N FH 425 )
111 Valve Timing SITIERS
112 Valve Stem It A1

113 Waste Gate JR 55 i I
114 Winch s

115 Wheel Speed Sensor RO AR AR
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Appendix 2: Source Text and Target Text

Source Text

Target Text

Anti-Lock Braking System (ABS)

B st s 24t (ABS)

It is a safety system in automobiles. It
prevents the wheels from locking while
braking. The purpose of this is to allow the
driver to maintain steering control under
heavy braking and, in some situations, to
shorten braking distances (by allowing the
driver to hit the brake fully without

skidding or loss of control).

ABS ZIREF I P LER
gt, Wl LR IR 2R AE A B AT
ABS [ H 9 7E 1525 38 0348 958 7 1 30
I A DR A X 7 ) B A4, RV
RSO, W e vF A bl
IR il sh s LA Bk 4%, e
2 .

How Do Wheels Lock?

TR se?

During braking, wheels lock if the
brake force applied is more than the
friction between the road and tyre. This
often happens in a panic braking situation,
especially on a slippery road. When the
front wheels lock, the vehicle slides in
direction of motion. When the rear wheels
locks, the vehicle swings around. It is
impossible to steer around an obstacle with
wheels locked. Locked wheels can thus
result in accident. Skidding also reduce

tyre life.

R B AR A, A i) 1 2
JIE I T T AR iR 2 (A) ) E R
71, FRR KA G .. ZME
DU T R 2GR T, JUHZ
FEJT 8 1 % T _E 3R AT K S B .
HAERCIIERT, RS IR IZ )T
ERCEIPSNTTE=YEE its 2P i e |
NGRS . 5K
AL, TR TR T RS,
NI i 0 4a S
M7 IR AE 2 IR TG 451, 46
A I Ao

What Does ABS Do?

ABS TAEJR#

The system detects when the wheel

are about to lock and momentarily release

ABS F 4t A UG I 21 72 46 BRE
TIEHITE DL, I Ik 1B RN H 4L 4=
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the pressure on locking wheel. The brakes | ¥ 1& /1. KB IEF G, =HE
are reapplied as soon as the wheels have | #7020 & /7.
recovered.

A toothed wheel (pole wheel) is fitted (F JiE G- 2 = B M.
to the rotating wheel hub. A magnetic | JE R4 T CHi%) . AT
sensor mounted on each wheel in close in | 2 g s, R A

close proximity to the teeth, generates

PRAC eI, o AR K. K

electrical pulses when the pole wheel

rotates. The rate at which the pulses are
generated (frequency) is a measure of
wheel speed. This signal is read by

electronic control unit (ECU). When a

AR (B A —
M ETRbR . %155 B I R
JG (ECU) iHl. H—ANAHHI5E
i), ECU [ i 7 e 2 28 45 & 305 B A

=, MBI A T E IS A 2

wheel is lock, the ECU sends an electrical

signal to the modulator valve solenoid,

which release pressure from the brake

chamber. When the wheel recovers

sufficiently, the brake pressure is reapplied
again by the switch off signal to the

modulator valve.

ER R A % fa, WA
W & iE R WG S, ®lsh kS ER
it b

The modulator valve has an addition
hold' state which maintains pressure. In
break in the chamber, thus optimizing the
braking process. The cycling of modulator
valve (5 to 6 times per second) is
continued till the wvehicle comes to a

controlled stop.

VAT A — NS “hold” AR
&, WYERFRIZE . R RE
BRI, RS W] LAk i 3
WA, WA (BEFD 5 2 6 1K)
FrEidtty, HEZEWTFRIET.

With ABS. the vehicle remains

completely stable even when the driver

H [ ABS, BIa] HLLE | 2
5 S R ] 2 AR, 2Rt BE O

continues to press the brake pedal during

P AR e, I R 2 o
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braking. thus avoiding accidents.

antrol 1nit

ESEL

T Whee Speed

1 P — "
Wator | [ Drake |w--======

I ramsmisaiom 4,
T Cangrol UniT
Mo L o e Energy U'm

HER “ MCU PE BCU
1 i
| e i B

| d ' i

e ]I 5 _‘j—

Liquid =" Curreat = (Cantrol Miechanbal — K —= SK - om0 HIEEEES
Components: H A

The anti-lock braking system consists

of following components.

ABS H LU EBPFL

Wheel Speed Sensor

Fe A KA

The wheel speed sensor consists of a
permanent magnet and coil assembly. It
generates electrical pulses when the pole
wheel rotates. The rate at which the pulses
are generated is a measure of wheel speed.
The voltage induced increases with the
speed of rotation of the wheel and reduces
with increasing gap between the pole

wheel and the sensor.

o TRAR AR H AN K AR A£G
Bl AL AL FERA AR, el
7 A E K, R A T R S e
A — MR bR . Bl R 1
I, H ARG SR 1 Bl A R A A
JEES 2 1B A TRI RGN A, +EL TS Uk 555

Pole Wheel

Pole Wheel is a toothed wheel made

of ferrous material. It normally has teeth

on the face. In some cases where it is not

ESETAT ke, RES R B AT

possible to install the sensor parallel to the

axle, the pole wheels are designed with

teeth on periphery. The pole wheel fitted

on standard 9-20, 10-20 tires has normally

A AR, Z23EAE 9-20. 10-20
AR FC iR bR RES 8 A 100 AS5E
BRI, TR TR AN T 9 =K
ZEAR, U2 80 NS (1 147 Fr ok
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100 evenly spaced teeth. 80 evenly spaced | 8.
teeth pole wheels are used for the vehicles
having the tyre diameter less than 9mm.
Sensor Extension Cable AL JRES AE K L 2

The sensor extension cable is a two
core cable which connects the wheel speed
sensor to the Electronic Control Unit. The
inner core sheathing is of EPDM rubber
and the outer sheathing is polyurethane
which provide abrasion resistance to the
cable. The cable has a module plug with
two pins is connected to the control
The has  two

assembly. cable

cores—brown and black in colour.

IR R L — F WA H
85, RERHEALIRANER S ECU.
BN B =78 SRR
SRR RE G, NH G
M P o FRLZE AT AT — S P AT AR L
e, HEGIHMFME. BEH MR
B2, 7 nl AR AR,

Electronic Control Unit

4 oo (ECU)

The ECU is the core component of

the ABS system. Wheel speed sensor

signal are the input to the Flectronic

Control Unit. The ECU computers wheel

speeds, wheel deceleration and

acceleration. If any wheel tends to lock,

the ECU actuates the corresponding

Modulator valve to prevent wheel lock.
The ECU is normally mounted in driver's

cabin.

ECU s ABS H#Z .05y, 8

AEE AR, ph R
s R HEES . MR,

SO AT /X
N

HOAEEhE . AR — ERA AL

W, T A BRI R

T37

42




RN 2T o VA7

The ECU consists of 7 major circuits,

ECU H 7 >3 B 21 A,

> Input circuit > BN HELES
> Master circuit > FHPK
> Slave circuit e NGEN
> Driver circuit > DX HL
> Feedback circuit > AL
> Power supply circuit > FL VA HL

> Fail safe circuit

> KRBT LB

The functions of ECU

ECU H)ThiE

> It receives wheel speed signal from
the sensor. The wheel speed signals are
processed and appropriate output signals
are sent to the modular valves in the event

of a wheel lock.

> R MSOAR I A A ORI 8 S
To MREG SHATARE, JHESR
FBUE IR O M4 IR R B
LR R

> It continuously monitors the status
and operation of ABS components and

wiring.

> FFEE IR ABS TARARML 52
LRV o

> It alerts the driver in the event of
occurrence of any electrical fault in the

ABS system by actuating a warning lamp.

> & ABS R 4t kA H AR R
i, ECU 28 a5 4T ) 25 3 ik
HH R

> It disconnects the exhaust brakes

during ABS operations.

> {E ABS T{EH#iA], ECU <
FFHES H5h 88

> It enables the service technician to
read the faults in the system either through
a diagnostic controller or a blink code

lamp.

> ECU {F4E 2+ R i gt i 1
S W A BN RIS AT, ELR
G .

Modulator Valve Cable

A £l 1) L 4

The Modulator valve cable has thee

cores. There are two solenoid interface

i ) R LA AR 2. A
RIREE B — Sk AL 2.
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lines and a common ground line. The inner
core sheathing is of EPDM type and the
outer sheathing is polyurethane which
provide abrasion resistance to the cable.
The cable has a three pin moulded
socket is connected to the modulator valve
solenoid at one and an interlock connector
with locking feature at the other end. The

cores are brown, blue and green.

G ER =TT CHZE (EPDM)
MBL, SNESHREREG KA, N
LS SR AL P 4

Z LA — A AR o 4

— i EE R B R L,
AN A BUE DY RE R OB AR .
Gr Rt HEMSE,

Modulator Valve

RN

ABS Modulator valve regulate the air
pressure to the brake chamber during ABS
action. During normal braking it allows air
to flow directly from inlet to delivery.
Modulator valve cannot automatically
apply the brakes, or increase the brake
application pressure above the level
applied by the driver through the dual

brake valve.

ABS 11 R7E ABS TAF AR
WHBIRENES . fEIEFHIZ,
AT I A0V S S BB RS TR
HAT . P RTGVE E BN 30,
A R E X ] Sl K o] 2l e n e
b EsY b SRV vV

There is an inlet port, Delivery port

and Exhaust passage.

WHIRE - R0, HAH
FHESIHEIE

> The inlet port is connected to the
delivery of quick release valve or relay

valve.

> AR 5 PR B0 B 4 1
HAFAHIE .

> The delivery port is connected to

the brake chamber.

> WA S HIEEME.

> The exhaust passage vents air from

the brake chambers.

> B

HEH

M

B E

The modulator wvalve has two

AT RAA AR S .

44




RN 2T o VA7

solenoids. By energizing the solenoids, the

modular valve can be switched to any of

MR HL, Al D)4 20 £ 1) 5 DA
1 L v

the following modes.

> Pressure > &7
> Pressure hold > {REFE )
> Pressure release > BB
Quick Release Valve PRI

Quick release valve are fitted in air
braking system to release the air from the
brake chamber quickly after release of
brake pedal. This prevents delay in brake

release due to long piping runs or

multiples of brake chamber being

exhausted through the brake valve.

PRSI 22 2 AE 22 Tl B &R
FERR T4 3 AR TR T 3 <
HHRR AR Xel kb FEEY
KB AN ) 3R = s L 1 B R HE
11153 A ) SR TR AR

Relay Valve

o 24k 1

Relay valve provides a means of
admitting and releasing air to and from
brake chamber quickly, in accordance with
the signal pressure from the delivery of the
dual brake valve. Air from the reservoir
passes through the valve into the brake
chamber. The pressure applied to the brake
is equal to the signal pressure from the
dual brake valve. When the brake pedal is
released the signal pressure is released.
The pressure in the brake chamber is
released directly through the exhaust port

of the relay valve.

Hh 4k 1 R R AR s ] 3 1A%
IS 7345 5, PRI I 5 B i 3
RENPER. BN RE
Ao 24k 1 N Bl R A
2y s R I 0 A5 0 1 B A 3
W AMES . AR Tl shigk, 15
TR W ERE fE =R
08 B L e 4K AR
T8

Warning Lamp

45




RN 2T o VA7

Vehicle are fitted with an ABS
warning lamp. It is a LED indicator lamp

amber in colour and lights up when the

TASA — DI B LED 48
AT ——ABS EH I . RGN
B AR, EHAT RS SR

system has detected any electrical fault. | ABS 24T 7 T 25 B SR A F
ABS warning lamp is located on the | — /M H.
instrument panel in form of a driver.

Blink Code Lamp IR HRARRES AT

This lamp is green in colour and is
used to indicate the stored faults in the

system to the service technician on

INERACRS AT R ax ta i), =4Ef2
BOR %N INERARRS T %, W HR7R
RGP AL R . A G0 R 1Y

operating a blink code switch. The nature | 4 /i ] 38 I HAT TRV AR CECK 1B -
of fault in the system can be diagnosed by
the number of flashes.

Off Highway Switch N EEIT R

This is an optional switch in front of
the driver which can be switched ON when
the vehicle is operating off highway. In
this mode, ABS control will; allow higher
wheel slip to achieve shorter stopping

distance than with normal ABS control.

JE A BT OGS 25 B 5 T —
ANFLIEFF R, B =l A
EATHEES, AIATIRIR R HIFR
FIFFRE, ABS o 51 1) ZE 561 50
PR, DASEELLLIER ABS 4% 56
(R BN PR S

Blink Code Switch

PSRRI S

A momentary switch that grounds the
ABS Indicator Lamp output is used to
place the ECU into the diagnostic blink
code mode and is typically located on the

vehicle's dash panel.

s ABS $R7AT Hi tHH
HIE IFo%, HTK ECU & T2
N ERARRE AR, 3 A T 22 A
E Tl

ADAPTIVE CRUISE CONTROL

H & Nz (ACC)

Adaptive Cruise Control (ACC) is an

automotive feature that allows a vehicle's

ACC & — TR MR . bR
A5 25 B 38 i 4 i) 2R G0 AR 9 PR 1 1) 2
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cruise control system to adapt the vehicle
speed to the environment. A radar system
attached to the front of the vehicle is used
to detect whether slower moving vehicles

are in the ACC vehicle path. If a slower

i, ZRAEFWATH AR RS,
] 5 BRGS0 1) R 2 B
[ 3 N 8 AT 4 o R R AR AT B A%
o T BRI B A B R A A,
EUE M ALz di 24 (ACC) I8

moving vehicle is detected, the ACC

HE B4, RS ACC SRl

system will slow the vehicle down and

7 ZESR A FE R PR . IR ACC R4

control the clearance, or time gap, between

the ACC vehicle and the forward vehicle.

If the system detects that the forward
vehicle is no longer in the ACC vehicle
path, the ACC system will accelerate the
back to its set cruise control speed. This
operation allows the ACC vehicle to
autonomously slow down and speed up is
controlled is via engine throttle control and

limited brake operation.

I BT BN ER AL T R AT
Wt Rk, 4l
[ 2 E PR T2 i . A
RE 06 S I 20595 1 2 Bl sk RN F) 42
fi, 2 A A s AL R R LA
LSt AT BR R A Zh R A R S

HOW DOES IT WORK?

A R

The radar headway sensor sends

information to a digital signal processor,

which in turn translates the speed and

distance information for a longitudinal

controller. The result? If the lead vehicle

slows down, or if another object is

detected, the system sends a signal to the

SCRHE BRSO A Pl s . 29T

BN A e A U 3

LI IEN, R4

=5, i,

engine or braking system to decelerate.

Then, when the road is clear, the system
will re-accelerate the vehicle back to the

set speed.

R ZHT NG A5, o L ] ) s e
.
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The adaptive cruise control (ACC)
system depends on two infrared sensors to
detect cars up ahead. Each sensor has an
emitter, which sends out a beam of
infrared light energy, and a receiver, which
captures light reflected back from the

vehicle ahead.

ACC RS EE M LLAME K 2
SRR T 7 250 . AL R A
— AN BE R RS R R
e, M—ABEH AT RO
iRl

The first sensor, called the sweep
long-range sensor, uses a narrow infrared
beam to detect objects six to 50 yards
away. At its widest point, the beam covers
no more than the width of one highway
lane, so this sensor detects only vehicles
directly ahead and doesn't detect cars in
other lanes. Even so, it has to deal with
some tricky situations, like keeping track
of the right target when the car goes
around a curve. To deal with that problem,
the system has a solid-state gyro that
instantaneously  transmits  curve-radius

information to the sweep sensor, which

steers its beam accordingly.

B MMEEEE, BOAKEEH
RifR IR . BT B LA R R
PR 5.5m—45.7m W I . &I
IR TE AL G R TR Y AN — 2%
EORA M ETE T . B, X R
A HOBEERIN B IE A 7 A, ok
PRI FoAh 2258 B R . B an
Uk, eI LT (R L
b T 22 2 5 5 25 ) a0 25038 B 1E A 1)
Hbre NERZA RS, ZRGH
A AT ASFEIRAC, T RE R
25 A1 A5 BRI AL 45 4 A I
R, JEE R e E BRI

Another challenge arises when a car
suddenly cuts in front of an ACC-equipped
car. Because the sweep sensor's beam is so
narrow, it doesn't "see" the other car until
it's smack in the middle of the lane. That's
where the other sensor, called the cut-in

sensor, comes in. It has two wide beams

Ui, TR A
JEHRARZE, iR TRt T
e R ENS BRSNS L]
IKf, ACC 4t “BEAE” 7—W%,
Bl 3 49 2 tH AR ZETE IR ], 1K
B 5 — MR IR AR —— U N A
SEHPTE. AW REDER,
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that "look" into adjacent lanes, up to a
distance of 30 yards ahead. And because it
ignores anything that isn't moving at least
30 percent as fast as the car in which it is
mounted, highway signs and parked cars

on the side of the road don't confuse it.

L, “F” BIHAL I, JeWHiT
A 160 K. H e 2 2 sl
b2 3 VR TR 2 2D 30% I 25 7,
PRI, T o S A 5 A B A5 TR
REANSEERE .

Information from the sensors goes to
the Vehicle Application Controller (VAC),
the system's computing and
communication centre. The VAC reads the
settings the driver has selected and figures
out such things as how fast the car should
go to maintain the proper distance from
cars ahead and when the car should release
the throttle or downshift to slow down.
Then it communicates that information to

devices that control the engine and the

transmission.

o A6 H 15 B ACC RSt
HE I8 O ——ZE R
Hil#s (VAC) #EU. VAC BHUE 3
REERN S, IR IR TR X
CAZPRIEEEATBE, LASHT RS
TRFFIE MRS, DL RIR G RO A
I 2 1 W o e R R . AR
VAC J3X 28 {5 B AL L 4545 K 2l
AR S 25 R 1 4 o

There are several inputs:

A LA B -

System on/off: If on, denotes that the
cruise-control system should maintain the

car speed.

RGUT/K: WRIFRITIF, M
AL 1) R G0 L DR 24 i 220

Engine on/off: If on, denotes that the
car engine is turned on; the cruise- control

system is only active if the engine is on.

RENHUIT/I R WERIFSRAT I
WRR AR ELE S R A7 ZR sl
JRBNI, R R G A SR

Pulses from wheel: A pulse is sent for

every revolution of the wheel.

R kb Fretrie—E,
SR Ak

Accelerator: Indication of how far the

accelerator has been pressed.

IR A5 - 2 W T 25 4 4% T
.
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Brake: On when the brake is pressed;

the cruise-control system temporarily

reverts to manual control if the brake is

pressed.

HIZNE: M E B R PR TR
SR R G B R B TR
.

Increase/Decrease Speed: Increase or

decrease the maintained speed; only

applicable if the cruise-control system is

on.

T /P . 8 0 Bl PR AR 2 Fi R
B, HIE R T 8 s R G 0F e IR
o

&t

Resume: Resume the last maintained
speed; only applicable if the cruise-

control system is on.

W KB e DREF VT8 5
HUE M T 842 1) R g 0T IR &

—

o

Clock: Timing  pulse every

millisecond. There is one output from the

system:

b AP AT K
e ARG

Throttle: Digital value for the

engineer throttle setting.

TR R T AL IR O E

ISR

ADAPTIVE CRUISE CONTROL
FEATURES

ACC Ihfig

Maintains a safe, comfortable

distance between vehicles without driver

interventions

LG TIMEIL T, R
FRER) e 2 4, 12,

Maintains a consistent performance in

poor visibility conditions.

£ RE ML AR5 00T PR 1k RE

Maintains a continuous performance

during road turns and elevation changes

Alerts drivers by way of automatic I E RIS E R B
braking.
PHYSICAL LAYOUT Yy 3R 45 K

The ACC system consists of a series

ACC RGttH— RANAE. RSt
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of interconnecting components and
systems. The method of communication
between the different modules is via a
serial communication network known as

the Controller Area Network (CAN).

HIEW A . ASFEBLHR 2 (A —
AT B AE Y 2% — % ] 2% 5 38
(CAN) j#fZ

ACC Module — The primary function
of the ACC module is to process the radar
information and determine if a forward
vehicle is present. When the ACC system
is in 'time gap control', it sends
information to the Engine Control and
Brake Control modules to control the
clearance between the ACC Vehicle and

the Target Vehicle.

ACC fRth——ACC i) 3=
Th R A b 3 TR IS B IR AT A
BH T . 2 ACC RGAE T "I FE =
"B, S R SR R
| Zh s H GRS S, DA
ZEAANTT 25 1A) () R S

Engine Control Module — The

primary function of the Engine Control
Module is to  receive information from
the ACC module and Instrument Cluster
and control the vehicle's speed based on
this information. The Engine Control
controls  vehicle

Module speed by

controlling the engine's throttle.

| 5 AR R —— R B ML
PR 1Y) B RERE EIOR H ACC A
BRACRAIIE L, IFRYER
B AR . Bz I EGE
FRYN R BB IR A A28 1) 3k

X L=

Brake Control Module — The primary
function of the Brake Control Module is to
determine vehicle speed via each wheel
and to decelerate the vehicle by applying
the brakes when requested by the ACC
Module. The braking system is hydraulic

with electronic enhancement, such as an

i) 230y 4 S AR e —— #3042 b 45X
Hif) 3 22 T g il i AN 4R SR
SELH, f£ ACC BEHE K IN 181
T 3 e oo 458 . 13 R G T
JE&R S8, AN A2 58 4 ) FL T il )
HFRG, BAHETMEIEE, Bl
ABS.
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ABS brake system, and is not full
translatority brake by wire.
Instrument Cluster — The primary IR F— AR EE )R

function of the Instrument Cluster is to
process the Cruise Switches and send their
information to the ACC and Engine
Control Modules. The Instrument Cluster
also displays text messages and tell-tales
for the driver so that the driver has
information regarding the state of the ACC

system.

AT RE S, IFREREK

B4y ACC BN 5] B i . X
RAELIE W= SORE BAERAT, B

fE2500 51 T i ACC RGUIRAS

CAN — The Controller Area Network
(CAN) is an automotive standard network
that utilizes a 2 wire bus to transmit and
receive data. Each node on the network
has the capability to transmit 0 to 8 bytes
of data in a message frame. A message
frame consists of a message header,
followed by 0 to 8 data bytes, and then a
checksum. The message header is a unique
identifier that determines the message
priority. Any node on the network can
transmit data if the bus is free. If multiple
nodes attempt to transmit at the same time,
an arbitration scheme is used to determine
which node will control the bus. The
message with the highest priority, as
will win the

defined in its header,

arbitration and its message will be

CAN——CAN & — PR ZEhrifE
Mk, FIR 2 &Rkt ik
. W2 BN SRR —
ANz B L4 0 & 8 M ATI L
. —MERMH—MHEEL, 0%
8 N7, LR — AN A A
Jfo VB S AN ME—FR IR, H
THEH SRS . R aks
N, TR A AT N 28 77 R AT A% A 2
oo B 2 AN RS A A
P, DA FH A 07 S ok e R A1
MRS . RAR SRR
THE CHFELHE SO K maE i,
FoH B A5 Fsii vy B e
FEARTIN B 25 R A S5, SrRi
AR KX
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transmitted. The losing message will retry
to send its message as soon as it detects a

bus free state.

Cruise Switches — The Cruise
Switches are mounted on the steering
wheel and have several buttons which
allow the driver to command operation of

the ACC system. The switches include:

T e — AT 36 2 T
JrE b, RS, 5
SRR AL B ACC RGUBAE
ST H A

'On': place system in the 'ACC

standby' state

“On”: K RGET"ACC R4t
IR

'Off": cancel ACC operation and

place system in the 'ACC off' state

“Off” . B ACC RGLHAE,
B RGE T'ACC 2GR MRS

'Set +": activate ACC and establish “Set+” : Wi ACC R4, &
set speed or accelerate 5E 18 B BN
'Coast': decelerate “Coast” : JIH
'"Resume': resume to set speed “Resume” : KK 2% £

'"Time Gap +': increase gap

“Time Gap+” : ¥ Inia]kE

"Time gap —': decrease gap

“Time Gap-" : 4a/Na]FE

ADVANTAGES

The driver is relieved from the task of

careful acceleration, deceleration and

braking in congested traffics.

25 I YT 75 AE A 35 283l /N
(RS R ) N1 T

A highly responsive traffic system
that adjusts itself to avoid accidents can be

developed.

A BT R — A~ [ B R A 2 T
- i Ul = B AT R EB U S/ R o 8

Since the braking and acceleration are

done in a systematic way, the fuel

efficiency of the vehicle is increased.

Ze ) 3h A0 8 & gL i
17, FEE TR R

DISADVANTAGES

B A
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A cheap version is not yet realized.

PERERGEARIF K 58 o

A high market penetration is required
if a society of intelligent vehicles is to be

formed.

HEE R BRI AL,

Encourages the driver to become

careless. It can lead to severe
accidents if the system is
malfunctioning.

B2 i KE. — B
ACC R DL, i ™ ®E
A I

The ACC systems yet evolved enable

vehicles to cooperate with the other

H AT & Bt ACC RS 4
Wigets 5 AR mE R, WA=

vehicles and hence do not respond directly | B30 N A #AE 5.
to the traffic signals.

CRDI (Common Rail Direct Injection) L HEWE (CRDD

CRDI stands for Common Rail Direct CRDI, EWRE RIS —> 5
Injection meaning, direct injection of the | — /AL LE——HLH1, HEMW
fuel into the cylinders of a diesel engine | 587 K ZNHLISGLH, ZILPLL Fr
via a single, common line, called the | 15 ¥AIH MG 25FHIE
common rail which is connected to all the
fuel injectors.

Whereas ordinary  diesel direct 5 45 [1) 5% LT R 40 AE B A

fuel-injection systems have to build up
pressure anew for each and every injection
cycle, the new common rail (line) engines
maintain constant pressure regardless of
the injection sequence. This pressure then
remains permanently available throughout
the

fuel line. The engine's electronic

timing regulates injection  pressure

according to engine speed and load. The

ST S #R L A AR T R ST . T
BB EINL,  TE IR IR I 4
fir, #REORFFIEE 7, HX A&
TR R 2 AR IR E T8 P DR R] IR
&o EPUREHLIHE T R GER
I8 % BN AL AN B AR T R
71, BCU MRAEMITHE L il 4% 8%
ST PR KA R R B 5 T
AU, A 4 AT A R
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electronic control unit (ECU) modifies
injection pressure precisely and as needed,
based on data obtained from sensors on the
cam and crankshafts. In other words,

compression and  injection  occur

independently of each other. This

technique allows fuel to be injected as
and lowering

needed, saving fuel

emissions.

SEIL T ML ERAE . XA EORAE R
HLFRW, AOCTE TIREL, R
& 7 HE

More accurately measured and timed

mixture spray in the combustion chamber

N et~ T ¥ iﬂlé\

FERBEYWEN, KK R

significantly reducing unburned fuel gives

kL, 48 CRDI A i e AR B HEbR

CRDI the potential to meet future emission

UK V britE——fR IR R K

guidelines such as Euro V. CRDI engines

are now being used in almost all
Mercedes-Benz, Toyota, Hyundai, Ford

and many other diesel automobiles.

RORLHE IR 0.005 3/ B, FAEAK

Yoy 0.2 36/ ) ).

404, CRDIKBIHLLF-4 2 N
{E Mercedes-Benz. Toyota. Hyundai.
Ford 5K % S

History

st

The common rail system prototype
was developed in the late 1960s by Robert

LB RG ), T 20 4 60
A i - A9 2 4 - 5 DUR (Robert

Huber of Switzerland and the technology

Huber) FF7%. J& R TREL A Fi 1 Fk

further developed by Dr. Marco Ganser at

HIEE T2 Bep) o] « H w4 (Dr.

the Swiss Federal Institute of Technology

Macro Ganser) M B, f/igHii+®

in Zurich, later of Ganser-Hydromag AG

D13 B #Y) Ganser-Hydromag AG /A

(est.1995) in  Oberdgeri. The first

successful usage in a production vehicle

began in Japan by the mid-1990s. Modern

m (B2 F 1995 4E) fidk, 2 e
90 FALHH, HAERLEREFEH
I I R, IARIL LR S
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common rail systems, whilst working on
the same principle, are governed by an
engine control unit (ECU) which opens
each injector electronically rather than
This extensively

mechanically. was

B 5AEg I 2% TAE E A A,
{H'E M ECU it # 15#l, FT7F
B, 20 4 90 HEAR, fE

Magnetic Marelli .

Centro Ricerche

Fiat A1 Elasis W@ JEET, %=

prototyped in the 1990s with collaboration

o RIS 3 T M. 1997 £

between  Magnetic  Marelli, Centro | 477 H] Alfa Romeo 156 2.4 JTD /&35
Ricerche Fiat and Elasis. The first | —4ff FHIL R ZHIFEHLE . [FE,

passenger car that used the common rail

Mercedes-Benz C 220 CDI t4 JF 45 f#

system was the 1997 model Alfa Romeo

H3E RS

156 2.4 JTD. and later on that same year

Mercedes-Benz C 220 CDI.

Common rail engines have been used
in marine and locomotive applications for
some time. The Cooper-Bessemer GN-8
(circa 1942) is an example of a
hydraulically operated common rail
diesel engine, also known as a modified
common rail. Vickers used common rail
systems in  submarine engines circa
1916. Early engines had a pair of timing
cams, one for ahead running and one for
astern. Later engines had two injectors per
the final series of

cylinder, and

constant-pressure turbocharged engines
were fitted with four injectors per cylinder.
This system was used for the injection of

both diesel oil and heavy fuel oil (600cSt

heated to a temperature of approximately

SR BINLAERE AN . MG
MoOH B A B B
Cooper-Bessemer GN-8 (%] 1942 4)
TR B B S R Bl ()
PR SOE R SR B S R ED LD I
. £ 1916 4F, Vickers /A A /EE K
RERZNHLTEH T RS 5
(R EHLA —XF IERS 5, 4 5
TardE. FiB. ERRBhHL,
ANTELREA PN, BRI
15 e 56 38 e R LS LA
PUAN I o LR G0 st S 4 i
AR RLH (600 K5 A E 4
130°C) , T ARBCA Sl A Bl
(%2 A%, M Fiat Nuova Panda
SRR B Audi A6 54T,
AT 2 5
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130 °C). The common rail system is
suitable for all types of road cars with
diesel engines, ranging from city cars such
as the Fiat Nuova Panda to executive cars

such as the Audi A6.

Solenoid or piezoelectric valves make
possible fine electronic control over the
fuel injection time and quantity, and the
higher pressure that the common rail
technology makes available provides
better fuel atomisation. In order to lower
engine noise, the engine's electronic
control unit can inject a small amount of
diesel just before the main injection event
("pilot" injection), thus reducing its
explosiveness and vibration, as well as
optimizing injection timing and quantity
for variations in fuel quality, cold starting
and so on. Some advanced common rail
fuel systems perform as many as five

injections per stroke.

WER I s P R 3 X AR VR M
S IR TR R 08 RS A H T A O
AlRE, T ARPLEOR R BB
A B TR S A 1 554k . BRAIGK
LR, KBl ECU AT DAFE F 15
BHEAE T B BT, JEA
RS, AT IRED . BRI
KERUEG, JEARACIARL R AL ¥
JA B 55 2k A T B S I IR 5 A
o SRR BRI R G A b

FERIEAT 2235 5 IR

Operating Principle

AR R

Common rail engines require very
short (< 10 second) or no heating-up time
at all , dependent on ambient temperature,
and produce lower engine noise and
emissions than older systems. Diesel
engines have historically used various

forms of fuel injection. Two common

SRR BN A Ta] — i AR
(<10 8b) , BUARAA T ZmA,
KBk TR, HEZXAS
ML, HOR P& G, HRE3CE
b o SETh R B HLDRAE HI A FE 5
R 7 30 e, PR L

(RIS RL R BT RG> AR
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types include the unit injection system and
the distributor/inline pump systems (See
diesel engine and unit injector for more
information). While these older systems
provided accurate fuel quantity and
injection timing control, they were limited

by several factors:

ERARg (FEMEE N “ Sk
PLE MmN —15) . RERXEE
FUARGE AT DA A A PO AR Vol B T
SPERf R, HEAIERZZ A E
EN{F

They were cam driven, and injection
pressure was proportional to engine speed.
This typically meant that the highest
injection pressure could only be achieved
at the highest engine speed and the
maximum achievable injection pressure
decreased as engine speed decreased. This
relationship is true with all pumps, even
those used on common rail systems; with
the unit or distributor systems, however,
the injection pressure is tied to the
instantaneous pressure of a single pumping
event with no accumulator, and thus the
relationship s and

more prominent

troublesome.

SR BN A RS, A
I 71 5 R BN EBIE . X IR
o A RENPUFE B =i A REiE
B mmi R 1. HBEE RN
PR, Al IE B A RN K W
mFER. XM RGEGH TAR,
B ARG T PR 2R,
X HRICR B R RGO U,
TERA LA, BRI RAR
BRI RV O, XA
RAEINFR . BRI

They were limited in the number and
timing of injection events that could be
commanded during a single combustion
event. While multiple injection events are
possible with these older systems, it is

much more difficult and costly to achieve.

CRDI w2 fil] [ W5¢ 5 25 1 #5
AN A E2 A IR, ASBELE IR
PR S A rh iR . BRARIX AL
ARG LB Z KU, (HSCBlE
K NAE. A
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For the typical distributor/inline
system, the start of injection occurred at a
pre-determined pressure (often referred to
as: pop pressure) and ended at a
This

pre-determined pressure.

characteristic resulted from "dummy"
injectors in the cylinder head which
opened and closed at pressures determined
by the spring preload applied to the
plunger in the injector. Once the pressure
in the injector reached a pre- determined

level, the plunger would lift and injection

would start.

Xt T i AR o B R E R AR
G, W H T AR RN S5 AR K AR AE T
TS ) R GEFEFRY: BRI,

—RF RUR B UL A AR
UF AR . IXLEM SRR 5k,
Yt 0 % 5 A 2 1) 59 5 T A

BV ELB B 0 TR A7 51
FU AT, HEREHE, Wi
24

In  common rail systems, a
high-pressure pump stores a reservoir of
fuel at high pressure — up to and above
2,000 bars (psi). The term "common rail"
refers to the fact that all of the fuel
injectors are supplied by a common fuel
rail which is nothing more than a pressure
accumulator where the fuel is stored at
high pressure. This accumulator supplies
multiple fuel injectors with high-pressure
fuel. This simplifies the purpose of the
high-pressure pump in that it only has to
maintain a commanded pressure at a target
(either mechanically or -electronically

controlled). The fuel injectors are typically

ECU-controlled. When the fuel injectors

ERPRG T, mEREGGE
BRI, B s ) Rk EGE S
2,000 &2 (55 9~)) o fril “ 3t
B, SR FTA BRI TS 25 0

— AN AR PUE SR, XA
B A R — BRI
EAFERE N o IANEEB/NZA
YR e A3 v A
W ta 2 B RFFAE HARME CHHALIR
B FED AT SRR
Mo AT 2538 % 1 ECU 24
MRS AR, R (H
— NI R A ZEAH B 18 I LA B
AT, BRRLLL i 75 He W8
L. TR e R AR,
LR S 2% 2 B A, R

/\Fﬁ
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are electrically activated, a hydraulic valve
(consisting of a nozzle and plunger) is
mechanically or hydraulically opened and
fuel is sprayed into the cylinders at the
desired pressure. Since the fuel pressure
energy is stored remotely and the injectors
are electrically actuated, the injection
pressure at the start and end of injection is
very near the pressure in the accumulator
(rail), thus producing a square injection
rate. If the accumulator, pump and
plumbing are sized properly, the injection

pressure and rate will be the same for each

of the multiple injection events.

TE WK I T SR I 03 A0 45 TR (1 16 S5

N+ E RS hIE)
IS 77, AR T — A5 T A
F (R 52 I8 8] B Y PR R AR RS
R € BRAERE (1A S R ) o
RELMS. BHEEMNR A&
LAEZ IR AR, WU T R
HAAF

Advantages

ﬁtlﬁ

CRDI engines are advantageous in
many ways. Cars fitted with this new
engine technology are believed to deliver

25% more power and torque than the

CRDI & #h HLLEIR 2 J7 1 #8 A
R G IXMH AR ZHLE A
RGP o E R S LA
2 25% MDA 5. thAh,

normal direct injection engine. It also | B HEEAE /7 ik, M L. #R3)
offers superior pick up, lower levels of | B/, BFEEZE, HEm. JHIEE(K,
noise and vibration, higher mileage, lower | 1488 5 £
emissions, lower fuel consumption, and
improved performance.

Disadvantages TR

Like all good things have a negative

side, this engine also have few

disadvantages. The key disadvantage of

the CRDI engine is that it is costly than the

UG BT A 4 2R 08 R A T AR —
M, KK BINL A G . R
CRDI & AL B SR —— &
KA G K BB, A KENPLIR
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conventional engine. The list also includes
high degree of engine maintenance and
costly spare parts. Also this technology

can't be employed to ordinary engines.

JRYE L R BhAh, X
N RGEATE R B A B

Applications

oz H]

The most common applications of
common rail engines are marine and
locomotive applications. Also, in the
present day they are widely used in a

variety of car models ranging from city

cars to premium executive cars.

SR PR B T MRS
L. s, ey M T&k
R, DI 2 B e AT U

.
2

However, most of the car
manufacturers have started using the new
engine concept and are appreciating the
long term benefits of the same. The
technology that has revolutionized the
diesel engine market is now gaining

prominence in the global car industry.

ERZHR G HIER D2 s
fERIHT R R s LS, IR e AL
HRI M. w5, AR RS
MRS 75 kshplisg, Jf ik
FERFRIR AT P 8 2k A

CRDI  technology revolutionized
diesel engines and also petrol engines (by

introduction of GDI technology).

CRDI 5 AR i i 28 T 48 &
SHFLAE M &AL GEd 5] N GDI
A .
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By introduction of CRDI a lot of
advantages are obtained, some of them are,
more power is developed, increased fuel
efficiency, reduced noise, more stability,
pollutants are reduced, particulates of
exhaust are reduced, exhaust gas
recirculation is enhanced, precise injection
timing is obtained, pilot and post injection
increase the combustion quality, more
pulverization of fuel is obtained, very high
injection pressure can be achieved, the
powerful microcomputer make the whole
system more perfect, it doubles the torque
engine The main

at lower speeds.

disadvantage 1is that this technology

increase the cost of the engine. Also this

technology can't be employed to ordinary

g 513k CRDI HAR, KANHLIE
RESRTH T TR, BRI E
H RN, BT 5
Pi b RSBURLID RS A
eI WG IER RS . BT
FJG W B8 T ARSI & L BRI
MR, BRI . 1
TR PR RE SRR, A RGN
6, BREE R BN EUIK TS
DUN, BOUHERRE A XMHEER
[ == R B 2 39 I TR B AL I AR
A, AWANE R @ R B

engines.

DTSI(Digital Twin Spark Ignition HrAMKELERKRERSR
System ) (DTSD

It is very interesting to know about i T2 AR
complete combustion in automobile | A . {FSZPRNY ) R
engineering, because in actual practice, | = [ AN wit,

perfect combustion is not at all possible

due to various losses in the combustion

chamber as well as design of the internal

combustion engine. Moreover the process

of burning of the fuel is also not

instantaneous. However an  alternate
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solution to it is by making the combustion

of fuel as fast as possible. This can be

XA RGN DTSL. iZ R4,
PR 7E Bk A6 ZE B E BT 58 4R

done by using two spark plugs which

ke

spark alternatively at a certain time

interval so as increase the diameter of the

flame & burn the fuel instantaneously.

This system is called DTSI (Digital Twin

Spark Ignition system). In this system, due

to twin sparks, combustion will be

complete.

This paper represents the working of
digital twin spark ignition system, how
twin sparks are produced at 20,000 Volts,
their timings, efficiency, advantages &

disadvantages, diameter of the flame, how

AR T DTSI ) T AR B
—— WAl 7E 20000 R HLE T 72 AR XL
KA, HBF . B, i, K
JGE AR W sEPlE AR bE, DA
AR A5 FH XK A 2R Ge sk D WL ZE S

complete combustion is possible & how to | & HHHH 5 AR < .
decrease smoke & exhausts from the
exhaust pipe of the bike using Twin Spark
System.
How Does It Works? TAEF P

Digital Twin Spark ignition engine
has two Spark plugs located at opposite
ends of the combustion chamber and hence
fast and efficient combustion is obtained.
The benefits of this efficient combustion
process can be felt in terms of better fuel
efficiency and lower emissions. The
ignition system on the Twin spark is a

digital system with static spark advance

DTSI K AHLII A KAEZERL T
SR TP G 7SN T 4
X o v AR o R A A5 R T AR 5 2
R HBCEAR . WKL RK R
gie M T R, BABESRAK
R, WA SBF. ElERE
TR A AT WU, R A
ST B /T 77 7 U K W T X & 2
ARLAR LA P KA ZE
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)

and no moving parts subject to wear. It is

mapped by the integrated digital
electronic  control box  which also
handles  fuel injection and  valve

timing. It features two plugs per cylinder.

@EE0
e Oolfinact Foets ATt Ewruausl Foen RBEESEO. ks
s Bt ot T S5 sums #SiED
/\.ﬁ r ﬂ\i"'ﬁ' Dtk E;
mats T P
'ﬁ '-'- -;I I "Hm - |"]‘)
:' r ? LI o (( ! .‘) -~ 5t
-7 = (] *
= . — \ ) -
lL"f'*'c-."'.::ﬁ k"i';".:h:ﬁ R— R—"
Cosmemritipead 4 Suroie Engies I B P g AR
This innovative solution, also X Fh A1 e o 7 RIB W N KB

entailing a special configuration of the
hemispherical combustion chambers and
piston heads, ensures a fast, wide flame

front when the air-fuel mixture is ignited,

TEIR e = A% 26k AP IR IC B,
TRAE 2R — IRRHR S I A

PRARPRIE L T RE B AT, R
RUOKARAT A /AN, BEAL, BT DU

and therefore less ignition advance, | FHAHX MRS .. S22 Db
enabling, moreover, relatively lean | F2 R BNHIAHEL, ZF AN — fE &
mixtures to be used. This technology | ZIHLIEAFIL 5T RAHLE S,
provides a combination of the light weight | #] 7715 3] [ BH 7 2 /1N
and twice the power offered by two-stroke | FIWLH “ELIh2R” (F) 5 R E
engines with a significant power boost, i.e. | E I tL{E, 3711
a_considerable "power-to-weight ratio" | ##f) .
compared to quite a few four-stroke
engines.

Moreover, such a system can adjust AL, X R S0 e R R

idling speed & even cuts off fuel feed

when the accelerator pedal is released, and

P, EL AR T N B AR 0] Wy
B2y, JFIE Y% 3 3 5 IS
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meters the enrichment of the air-fuel
mixture for cold starting and accelerating
purposes; if necessary, it also prevents the
upper rev limit from being exceeded. At
low revs, the over boost is mostly used
when overtaking, and this is why it cuts
out automatically. At higher speeds the
over boost will enhance full power
delivery and will stay on as long as the

driver exercises maximum pressure on the

MR SV, RN, ik
RERT IEFed kIR . R,
I ETEEHTEY, HitaE3)
DI By, H A o
bt RS PR S A ba piIBud
Bt RS, B R e TAR.

accelerator.

Main characteristics FERF R

Digital electronic ignition with two BT R KRAET, BR
plugs per cylinder and two ignition | fiLEC# PN KAEFE S PA 5 K5 H
distributors. R

Twin overhead cams with camshaft

timing variation.

WUTUE M EE, T E IR AR

Injection fuel feed with integrated KA F XKL UK RS
electronic twin spark ignition. [RIE SR AR 25

A high specific power. I,

Compact design and  Superior Wit Bk PtEAEE.
balance.

Construction g A

Digital twin spark ignition technology
powered engine has two spark plugs. It is
located at opposite sides of combustion
chamber. This DTS-I technology will have
greater combustion rate because of twin

spark plug located around it. The engine

W7 sOBCKAE /KBRS )
RENHLEC AT A KA 2E, LT IR
BEEARXS M . XA KAETE, fE
TR IR RO B . IAbE R JEE L
IEHROL TR T4, XK T
RENHUE I A5 Ay, SC3R s 1 AR
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combust fuel at double rate than normal.
This enhances both engine life and fuel
efficiency. It is mapped by the digital
electronic control box which also handles

fuel ignition and valve timing.

BRI o e U 3R 1 A R
U, AR AR R A AR K
AT TIERT

A microprocessor  continuously
senses speed and load of the engine and
respond by altering the ignition timingm
and fuel

thereby optimizing power

economy.

Tl B 25 A W7 SRR B AL ) A%
R, JF R R mKIE R R
AR SR 2 1

Advantages

(7

e [ ess vibrations and noise

o PRBNFE D MR AR

e Long life of the engine parts such

as piston rings and valve stem.

o % FEIN A AT 55 A SIHLER A F
fif P A BE I

e Decrease in the specific fuel o AR HFE &
consumption

e No over heating o Joid ANk

e Increase the Thermal Efficiency of o FEIMIKAMMLBIFARE, H
the Engine & even bear high loads on it. FA] Az

e Better starting of engine even in
winter season & cold climatic conditions
or at very low temperatures because of

increased Compression ratio.

o T EAgFHLIE R, RIfEAEA
F A RAEMEMRE T, Kl
R E LR B

e Because of twin Sparks the
diameter of the flame increases rapidly
that would result in instantaneous burning

of fuels. Thus force exerted on the piston

would increase leading to better work

o HFXUKAEMIAFAE, KIEHE
FRIRGE G N, T BORK I B TR R o
PRI, Bt InCETE 2E BRI, &
7 R R B A T
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output.

Disadvantages

B

® There is high NOx emission

o RN ER

e If one spark plug get damaged then

o IR KAEZEWIN, H—

we have to replace both AL TR e
e The cost is relatively more o JHAAHXTEL S
Electromagnetic Brake PRI B 2%

Electromagnetic brakes are the brakes
working on the electric power & magnetic
power. They works on the principle of
electromagnetism. These mare totally
friction less. Due to this they are more
durable& have longer life span. Less
maintenance is there. These brakes are an
excellent replacement on the conventional
brakes due to their many advantages. The
reason for implementing this brake in
automobiles is to reduce wear in brakes as
it friction less. Therefore there will also be

no heat loss. It can be used in heavy

vehicles as well as in light vehicles.

GV P P T A N )
TARRIHI A% . EARYE B 1 5 B T
&, e BT, Pl H
R . FREYE D, i
T RM 2, XA 2 452 A Sl
LR A . I B
XM A, RN HLICESE, WL
U/ B A% A, AN S AR IR
Ko HLBEH SR B R T A AR,
W TR A,

The electromagnetic brakes are much
effective than conventional brakes & the
time taken for application of brakes are
also smaller. There is very few need of
lubrication. Electromagnetic brakes gives
such better performance with less cost
which is today's need. There are also many
more

advantages of Electromagnetic

FEL G i 2 s AR BT A% g B
&, AMUE R HIBh E A,
1M H LT/ i . ) 3h a4 i
AEAR, VEREMNELF, EREEH
SHTER, HELAHVFZ HARI S
R, R Bl 4 2 A% S 3h 2R 1
ZLEE A
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brakes. That's why electromagnetic brakes

are an excellent replacement on

conventional brakes.

Electromagnetic brakes are of today's
automobiles. An electromagnetic braking
system for automobiles like cars, an
effective braking system. And, by using
this electromagnetic brakes, we can
increase the life of the braking unit. The
working principle of this system is that
when the magnetic flux passes through and
perpendicular to the rotating wheel the
eddy current flows opposite to the rotating
wheel/rotor direction. This eddy current
trying to stop the rotating wheel or rotor.

This results in the rotating wheel or rotor

comes to rest/ neutral.

LR B 3 R BRI
Wio X FIRA KU, HMLHEh R 5t
e Fa R sh &gt mH, &
AR X R R sh A%, AT DURE R
HEhEIC AR . ARG TR,
4 1 7 O 3 BT e A
i, RN TT a5 R T
Jie % 7 A S o I iR R B R R 2
FeheRe, TR EELTERLE.

HISTORY pis
It is found that electromagnetic W TR I, HLRE B 48 T LA

brakes can develop a negative power

which represents nearly twice the

maximum power output of a typical
engine, and at least three times the braking
power of an exhaust brake. (Reverdin
1994). of

These performance

electromagnetic brakes make them much
more competitive candidate for alternative

retardation equipment's compared with

other  retarders. By  using the

TR, HBUE R A R B
BRANDNFEGHAH A, HFHEDR
HE A B 2% BB Th R =
(Reverdin 1994) . AH% T HAh 223
5, HHLHIZhARTENERE LRI R
FERH, AR B AU G
MWAME B 5e 4 7). W B3 3%
VE NN G B4, P ol JBE 45 o]
EEAE A, LA
I R AR O o S ) IR A 7 T A
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electromagnetic brakes are supplementary
retardation equipment, the friction brakes
can be used less frequently, and therefore
practically never reach high temperatures.

The brake linings would last considerably

longer before requiring maintenance and

the potentially "brake fade" problem could

be avoided.

ZHTAIAE A A, [RIA, AR AT A

LR “HA R [

In research conducted by a truck
manufacturer, it was proved that the
electromagnetic brake assumed 80% of the
duty which would otherwise have been
demanded of the regular service brake
Furthermore  the

(Reverdin  1974).

electromagnetic  brakes prevents the
danger that can arise from the prolonged
use of brake beyond their capability to

dissipate heat.

— X ZE ) 3k v R AT 1 AR
W, R B ) Sl s AR AE T AN H
il 2h &% K 1 80% I T AE &
(Reverdin 1974). AN unt, H#E
il 31 35 34 A B 1k R B T4t P i) 3
A B K I EA R S BT S R 1 fE

W o

This is most likely to occur while a
vehicle descending a long gradient at high
speed. In A study with a vehicle with 5
axles and weighing 40 tons powered by a
powered by an engine of 310 b.hp
travelling down a gradient of 6% at a
steady speed between 35 and 40 m.h.p, it
can be calculated that the braking power
necessary to maintain this speed at the
order of 450 hp. The brakes, therefore,

would have to absorb 300 hp, meaning that

XX i 475 100 f T RE K AR TE AR A v
NI R . 7E— T T,
TR, —WiA 5 . =
1540 WL B 310 UU5 73R SR
R4, AR/ 35 & 40 55 H
A T S AT B AE 32 B AT 4R
Eo FRATATBAVHE Y, fRIFIX—
JE I 5 B Bh D %0k 450 DL 1S g
PR, il ) 38 26 20T Y 300 UL 5 7
MDh=, XERE 5 b i A~
EHAE AR 30 VT I ThER, X
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each brake in the 5 axles must absorb 30
hp, that a friction brake can normally

absorb with self-destruction.

e JEE G ) B 2% B ST BT RE RIS 1 11
WA

The magnetic brake is well suited to
such conditions since it will independently
absorb more than 300 hp (Reverdin 1974).
It therefore can exceed the requirements of
continuous uninterrupted braking, leaving
the friction brakes cool and ready for

emergency braking in total safety.

FL B 1) B Al T ) T X ARG
O, PRDbreml B RRGE L 300 1
JIH 3% (Reverdin 1974) . [A i,
R A AR W B ) K
foir BE A | B as OR PV R, R AERR I
FES AL EWIEO T, TR
P

The installation of an electromagnetic
brake is not very difficulty if there is
enough space between the gearbox and the
rear axle. If did not need a subsidiary
cooling system. It relay on the efficiency
of engine components for its use, so do
exhaust and hydrokinetic brakes. The
exhaust brake is an on/off device and
hydrokinetic brakes have very complex
control system. The electromagnetic brake

control system is an electric switching

1R SR A T A% A 5 2 TR 2
Ry I, 2 2 FL B 1) 30 45 1) 9 JEE AN
Ko WRAFEHIR RS ©
AT R shL A B e ks 47
R Bh 5% A ] 35 4% B A2
. HEHIZD &2 on/off ¥k, TR
Ji i) 0 4 U0 A AR e A2 O ) 4 o) AR
gt. HWHLRIBAS 2 T IR RS
i, BA DL .

system  which  gives it  superior
controllability.
CONSTRUCTION Myt
The construction of the HAL TG ) 20 & 45 1 A g 3E

electromagnetic braking system is very

simple. The parts needed for the

construction are electromagnetic, rheostat,
insulator. A

sensors and magnetic

B, AR, ARTHAS . fRIK AR AT
WEAE AR R . s SR AH A R AT 34
T FRL AR AT e e (1 e £/ 1 T AT T
Ho WHBGE T FEREDE, 2
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cylindrical ring shaped electromagnet with
winding is placed parallel to rotating
wheel disc/rotor. The electro magnet is
fixed, like as stator and coils are wounded
along the electromagnet. These coils are
connected with electrical circuit containing
one rheostat which is connected with brake
pedal. And the rheostat is used to control
the current flowing is used to control the
magnetic flux. And also it is used to
prevent the magnetization of other parts
like axle and it act as a support frame for
the electromagnet. The sensor used to
indicate the disconnection in the whole
circuit. If there is any error it gives an

alert, so we can avoid accident.

WE B Se. IX LR e 5 i
I, TS A5 53K
R P AS . AR FH &8 F R 32 i i
Wi WRIEE, R HIRET Al A
Wik, AL . Bk — A
BERR SR . ARIREE T Bon B
WIS DL AR IR, B
ok SN IR i Ve o

WORKING PRINCIPLE

TAE R

The working principle of the electric
retarder is based on the creation of eddy
currents within a metal discs rotating
between two electro magnets, which set up
a force opposing the rotation of the discs.
If the electromagnet is not energized, the
rotation of the disc free and accelerates
uniformly under the action of the weight to

which its shaft is connected.

HL 2 T A 1) AR R B ——
P R AR [ Jie e 1) < e A P e 2R
P, M A — A 5 R R AT
K177, WERMHBRAEAE, &)’
o B e, JFELAER I E
BIERH TN,

When the electromagnet is energized,
the rotation of the disc is retarded and the

energy absorbed appears as heating of the

AR E N, <5 m A Y i
Fe sz 2B AT, Wi e BER BN
N #Av e SR I R BH % 203 WUl
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discs. If the current exciting the
electromagnet is varied by a rheostat, the
raking force varies indirect proportion of
the value of the current. The development
of this invention began when the French
company Thelma, associated with Raoul
Sarasin, developed and marketed several
generations of electric brake based on the
functioning principle described above. A
typical retarder consists of stator and rotor.
The stator hold 16 induction coils,
energized separately in group of four. The
coils are made up of varnished aluminium

wire mounted in epoxy resin.

R I, AR a5
B B EE AR AL o SR TR W46 T
¥ /A 7] Thelma, T FiRJEE, H
7t 5 Raoul Sarasin A [ EAE T,
TERAAHEN 1 LA B a% . LAY
S i 8 W E 7 AR T AL
BT A 16 MERMLE, RIS —
M, AL, 2R HIRBIES A
B H R R AR 2 B

The stator assembly is supported

resiliently through anti-vibration
mountings on the chassis frame of the
vehicle. The rotor is made up of two discs,
which provide the braking force when
subjected to the electromagnetic influence
when the coil are excited. Carefully design

of the fins, which are integral to the disc,

SE T AN R A RS b
MIPUR SR B AL S . 3T
PG 5 AR, 2 2 Pl S U I 32
E2IRER - AU T Xl b b B i e |
L EE AR AR T G T BORS L i
FOVFIRAT VA EIBEA S5 H) o

permit independent cooling of the
arrangement.
ADVANTAGES P
e Electromagnetic  brakes can o HLTHIZ AR AT LA A — AR

develop a negative power which represents
nearly twice the maximum power output

of a typical engine.

i, JLT R REHLE AT
it 15
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e Electromagnetic brakes work in a
relatively cool condition and satisfy all he
energy requirements of braking at high
speeds, completely without the use of
friction. Due to its specific installation
of

location (transmission line rigid

vehicles), electromagnetic brakes

have Dbetter heat dissipation capability to
avoid problems that friction brakes face

times the braking power of an exhaust

brake.

o FRTL A B A% AL AT KR 26
IR, I 58 A A e A B 1
P RER oK, Se o i il B4
J1e BT AN BRI (R 249
It ahe) , K8 E I
HUHARE ST, PTG JBE 45 4 3 5% P
W 0 i o L 1) 50 Ty =R 2 ) B
IRE/GHEP

e Electromagnetic brakes have been

used as supplementary retardation
equipment in addition to the regular

friction brakes on heavy vehicles.

o HiMLH|Zh G O HE R A
B FLIEE ) s 4 22 AN R Al B 2
B

e FElectromagnetic brakes has great
braking efficiency and has the potential to

regain energy lost in braking.

o L B AR B B RCRAR
A E B PRI B 3K fE R T
AR

e Its component cost is less. o T AR,

DISADVANTAGES BT

e The installation of an o I IRARTHOAE AN Ji5 b 2 [F) G Ao
electromagnetic brake is very difficult if | /275 [A], AR XE 238 B g 2h 4%

there is not enough space between the

gearbox and the rear axle.

e Need a separate compressor.

o HLRAHI B & 7 AL AL

e Maintenance of the equipment
components such as hoses, valves has to

done periodically.

o g HHEY R A5, dnEk
BRI

e [t cannot use grease or oil.

o ANEIE HIE AR . A
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APPLICATIONS

ARH

e Used in crane control system.

o MTEENIZH RS,

e Used in winch controlling.

o T &4k

e Used in lift controlling.

o T TrHEENLIZ

e Used in automatic purpose.

o T HZNML.

The lots of new technologies are
arriving in world. They create a lot of
effect. Most industries got their new faces
due to this arrival of technologies.
Automobile industry is also one of them.
There is a boom in World's automobile
industry. So lots of research is also going
here. As an important part of automobile,
in brakes.

there are also innovations

Electromagnetic brake is one of them.

Lol B WA 2 TE 5% NN
AT HEHM . T IR
B, K2 BT ML ARG BT R T 3
Rl f 2z —. RS
Tk iEE R, REVRERIRE T
WERZEAL . AR E A K
iy, HlaR B EAAWEH . B
I v e Lt

A electromagnetic  braking for
automobiles like cars, an effective braking
system. And, by using this electromagnetic
brakes, we can increase the life of the
braking unit. The working principle

of this system 1is that when the
electromagnetic flux passes through and
perpendicular to the rotating wheel the
eddy current is induced in the rotating
wheel or rotor. This eddy current flows
opposite to the rotating wheel. This eddy
current tries to stop the rotating wheel or
rotor. This results in the rotating wheel or

rotor comes to rest.

XFFIRAEORUL, BB —
R Hzh &gt IFH, @il
PR B ph ) 5l R] DUSE A 1) 50
TCHEH A fr . 2 RGN AR R
K&, G B IF IR E TR
I, e e B 1 R 2 AR R,
T B R S e e fe AR e, e i
BH AE e d 4 sl 1 (1iz 5, 32
el o vi= 1k
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TURBOCHARGER

TEe I TS 2

A turbocharger or turbo is a forced
induction device used to allow more power
to be produced for an engine of a given

size. A turbocharged engine can be more

powerful and efficient than a naturally

aspirated engine because the turbine forces

more intake air, proportionately more fuel,

into the combustion chamber than if

atmospheric pressure alone is used. Turbo

are commonly used on truck, car, train,

and construction equipment engines.
Turbo are popularly used with Otto cycle
and Diesel cycle internal combustion

engines.

e Ay, & F A TN
€ FST RS AL 2 A A < i
Fro 5 HRWRRANPUANE i K =)

b, d

4 5 2.

HTRE RE. KEMEHE
KENHL, HIEH 5 RITIEIA Ik E
IRTEA IR ZNHL— A

There are two ways of increasing the
power of an engine. One of them would be
to make the fuel-air mixture richer by
adding more fuel. This will increase the
power but at the cost of fuel efficiency and
increase in pollution levels... prohibitive!
The other would be to somehow increase
the volume of air entering into the cylinder
and increasing the fuel intake
proportionately, increasing power and fuel
efficiency without hurting the environment
or

efficiency. This is exactly what

Turbochargers  do, increasing  the

S R BT R A PR 51
Ho— Rl 0 2 ik, (R

FRRE TR XA
RESR M TR, (HACH 2 PRI 2
HRAIGINTG G2 N ED L 5
—RITIRAE, EABIA AR
PR AE I RCR IR LR, AR S
AIGINBENSGLH) AR, AN
BRI R, IS =3l 71 A0
STy &SPt A9y &SP
RXTABEEATF o X IR e
e B AE I —— 3 s R Sh AL A
e

pal

%
dr
H\
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volumetric efficiency of an engine.

In a naturally aspirated engine, the
downward stroke of the piston creates an
area of low pressure in order to draw more
air into the cylinder through the intake
valves. Now because of the pressure in the
cylinder cannot go below 0 (zero) psi
and constant

(vacuum) relatively

atmospheric pressure (about 15 psi),
there will be a limit to the pressure
difference across the intake valves and
hence the amount of air entering the
combustion chamber or the cylinder. The
ability to fill the cylinder with air is its
volumetric efficiency. Now if we can
increase the pressure difference across the
intake valves by some way we can make
more air enter into the cylinder and hence

increasing the volumetric efficiency of the

engine.

£ R R ARSI, 152
(K3 AT RE 2 A UL N BT A A
R X, PUIE IR B 2 5
o BUE, HIFRELHN I ETIARE
fi& T Opsi CHLZD AHIXHEE AR
J& (29 15psiD , M RIS %E
A PIBRA, TR 1 1 HE AR e
FETHLA A E . AL TR
FIBE JT 02 REL A AR . IR
FATT e AL by 2 i 2t e 1]
MIs A2, sRefE 8 2 s <t
AL, T B R R SIHLI R R RCR

It increases the pressure at the point
where air is entering the cylinder, thereby
increasing the pressure difference across
the intake valves and thus more air enters
into the combustion chamber. The
additional air makes it possible to add
more fuel, increasing the power and torque
output of the engine, particularly at higher

engine speeds.

e AN T A RS
(AN N1 Do PRNT(TR: NI e A ] T
1%, (85 2 i) 2 T AR GE
o AT EZMEA, BT LS
S BRI e K s AL Bl
JIRIHE S, R SR B Y
IE N3]
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Turbochargers were originally known
as Turbo superchargers when all forced
classified as

induction devices were

superchargers; nowadays the
term "supercharger" is usually applied to
only mechanically-driven forced induction
devices. The key difference between a
conventional

turbocharger and a

supercharger is that the latter is
mechanically driven from the engine, often
from a belt connected to the crankshaft,
whereas a turbocharger is driven by the
engine's exhaust gas turbine. Compared to
a  mechanically-driven  supercharger,
turbochargers tend to be more efficient but

less responsive.

inFeIE E#s (Turbochargers) #t
WM HK N “ Turbo superchargers”
I BT A TR E AR 2R
WS WS, RS —iEE
HAH T BL AR B Bl Y 38 kT
Fr o WAFCHE IR AR A AR G T 25 X
RS T, ARG a8 R BL
UMK, G H 2 i 5 il i A %
() B2 i AR B, T e e 1 TR A% 2 K
AP HE AR E IR B . 5 HLk
WA HfL Geth AR AHEE , i Fe
MR, BN AR 4 R

HISTORICAL PERSPECTIVE

P SR A

The turbocharger was invented by
Swiss engineer Alfred Biichi. His patent
for a turbocharger was applied for use in

1905. Diesel ships and locomotives with

$iit b AR TR R 55 5 4l - LU
(Alfred Biichi) & W 1 % 5 4%
IT 1905 AFHIE T H L F] 20
20 20 AEARTF AR H IUAC 5 R He 1 e 2%

turbochargers began appearing in the | FJ4ETHERARFINLE
1920s.
AVIATION: fi s

During the First World War French

engineer Auguste Rateau fitted

turbochargers to Renault engines powering

S Y A O], AT
FE T B oty M7 R - 3 % Auguste

Rateau) {E 15 K ANl 2245 [ inEe

various French fighters with some success.

G A%, O 2% SR R CSE LR =)

In 1918, General Electric engineer Sanford

71, A4S T —E ). 1918 4,
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Moss attached a turbo to a V12 Liberty
aircraft engine. The engine was tested at
Pikes Peak in Colorado at 4,300 m to
demonstrate that it could eliminate the
power losses usually experienced in
internal combustion engines as a result of

reduced air pressure and density at high

altitude.

A LR R AR R . A
( Sanford Moss) fE V12 Liberty &
BURBNHL b 2228 T iR R 4% . 1%
RENNAER D i 22 JHIEFR 4300 K
JRTEUE FEAT T, E R AT LA
T R PR HLIE =g o X B T
I B B AICIT 3 B0 Dy 34 5K

Turbochargers were first used in
production aircraft engines in the 1920s,
although they were less common than
engine-driven centrifugal superchargers.

The behind most

primary  purpose
aircraft-based applications was to increase
the altitude at which the airplane could fly,

by compensating for the lower

atmospheric pressure present at high

altitude.

A 20 AR, R IR AR
BT WS L, A
1INy, B RA RSB ED R L
BE IR AR A3 . K2 B0 WAL
r, EEGR Oy 7l M RO
XEMRHI R SIE AT, $Em EHL AT

PRODUCTION AUTOMOBILES:

A

The first turbocharged diesel truck

was produced by Schweizer

Maschinenfabrik Saurer (Swiss Machine
Works The first

Saurer) in 1938.

production  turbocharged  automobile
engines came from General Motors in
1962. At the Paris auto show inl1974,
during the height of the oil crisis, Porsche
introduced the 911 Turbo — the world's

first production sports car with an exhaust

1938 4, Saurer (K LML %
B A HAE SR AL b e e I
RERIRE. 1962 4F, WA
A A IRE I 3G R R B
£ 1974 FRIERERE b, W aih
FENL I, Porsche H#EH T 911
Turbo——4 3K 3K L & HE iR e 44
JEARAE AT SRR, K
WA bR — N R AR,
B HL K 2 RIE SR
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turbocharger and pressure regulator. This
was made possible by the introduction of a
waste gate to direct excess exhaust gasses
away from the exhaust turbine. The
world's first production turbo diesel
automobiles were the Garrett-
turbocharged Mercedes 300SD and the
Peugeot 604,m both introduced in 1978.
Today, most automotive diesels are

turbocharged.

FEH o A BRE R IR T R SR
Ze % A 0 R R R S AR
Mercedes 300SD F Peugeot 604,
HT 1978 FEHEH . W4, KREZH
DR Y TS 5 Y G R i A
e

T SO RIS 5 IR S0 B B 12 41
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