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This study investigates translation strategies from English into Thai,
focusing on engineering mechanical terms used in industrial machinery manuals. In
addition, this study also investigates the attitudes of the engineers and workers
towards the translation strategies used in the manuals. In order to examine
translation strategies used in the manuals (Thai version), 4 industrial machinery
manuals (English version) were taken from 2 factories in order to draw out 187
mechanical terms before comparing these terms with the Thai meanings (Thai
version) appeared in the machinery manuals. Questionnaires were administered at
the 2 factories. The participants from 2 industrial factories, 9 engineers and 8
workers (N=17), who regularly consult the machinery manuals in order to properly
operate the industrial machines, were asked to complete the questionnaires and

express their opinions and attitudes towards the translation strategies.

The results reveal that there are 11 translation strategies used in the
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understandable translation strategylsaglish Semantic Borrowing
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CHAPTER |

INTRODUCTION

Rationale of the Study

In recent years, most studies related to the translation field have focused on
literature, newspapers, movies and documentaries, songs, or articles in various
genres. In addition, there have been a number of studies related to computer
technology, medical science, electrical engineering, scientific engineering fields,
and the like. Remarkably, little research in the investigation of translation strategies
concerning mechanical engineering context has been found. In other words, there is

still inadequate investigation in technical translation (Byrne, 2006: 2).

In fact, this area of study is also interesting and important because all
industrial factories have industrial machines which are normally imported from
foreign countries. Each machine comes together with its instructional manual.
According to the researcher’s first hand experience in working at the industrial
factory in Rayong for two years, there are basically at least two groups of working
teams inProduction Sectionin industrial factories who work directly with the
machines. The former involves engineers who actually understand how to operate
the machines effectively. They can comprehend machinery manuals written in
English with less difficulty. Clearly, the latter is a group of operators or workers
who have inadequate background of source language (English) to be able to fully
understand English; particularly are unable to read English manuals effectively.
Hence, from time to time the second group has been confronting difficulties reading

the English manuals while working in the factory.

In general sense, translation is not an easy task for any translators. Regarding
texts with specific genre, e.g. law, computer science, mechanical manuals and the

like, it is obviously a hard job for the translators who are not from the specific fields



mentioned. As this can be supported by Firth’s (1957 cited in Baker, 1992: xii)

statement:

Do we really know how we translate or what we translate? ... Are we to
accept naked ideas as the means of crossing from one language to another?
... Translators know they cross over but do not know by what sort of bridge.
They often re-cross by a different bridge to check up again. Sometimes they
fall over the parapet into limbo.

The statement quoted is one of the obvious instances of difficulties in
translation. According to Firth (ibid.), the core point is that there are no exact ways
to translate a piece of work. The translators know that they have to do something
even though they have not fully possessed knowledge in every specific field. In
other words, they may not thoroughly understand the exact process of translation

but they know what the product of translation is.

Newmark (1981: 128) also focuses on the product of translation. He explains
that translation is normally intended for target language readers even though the
source language text (SLT) was written for the author’'s satisfaction without the
target readers. Thus, one of the translator's duties is to make target language
receivers (TLR) entirely understand the SLT translated version. In the main study,
the researcher tends to look at the translation product: the industrial machinery
manuals (Thai version); she, thus, examines strategies used in translating
engineering jargons or mechanical terms appeared in the manuals from English (SL)
into Thai (TL) and to investigate the satisfaction of the target readers (TLR) the
factory workers who directly consult the translated manuals whenever to operate the

machines.



Background of the Study

Many areas of technology occur with reference to global fields such as
computer science, electronics, automobile engineering and nuclear technology, and
so forth. Hann (1992: 127-132) explains that mechanical engineering is a science
directly related to modern industrial technology. It can be divided into four sections:
a) machine technology, b) civil-construction engineering, c) nautical-aeronautical
engineering, and d) metallurgy. The section on which, the main study focus is
machine technologwhich is directly related to mechanical engineering. The main

study aims at examining machinery manuals used in two industrial factories.

According to the researcher’'s 2-year-working experience as a production
coordinator in Factory A, there are five main sections in the factoralgs and
Planning Sectionis responsible for getting purchasing orders from customers and
making a production plan; ZProduction Sectionis responsible for turning raw
materials into finished goods per ordersRiainning Section 3) Quality Control
Sectionis responsible for ensuring the quality of the productsStrage and
Logistics Sectionis responsible for keeping and distributing productsSépport
Sectionconsists of many departments suchAasounting, Financing, Purchasing
and so forth.

The researcher worked for tiRroduction SectionShe had to contact both
engineers and workers who regularly utilised the machinery manuals (See Appendix
D for the samples of extracted manuals). From the informal talks with those staff,
she found that there was a problem in Breduction Sectiorregarding industrial
machinery manuals usage. An industrial machine (Miller, 2001: 378) is a power-
driven machine or a group of machines working together in a coordinated manner,
and it is not portable by hand while working. The machines are mainly used to
process material by cutting, forming, pressure, electrical, thermal, or optical
techniques, lamination, or a combination of these processes. As stated earlier, the
machines are mostly imported from foreign countries, the function of each new

machine is rather complex so they come with English manuals. Although the



English manuals have been translated into Thai, the operation of each machine is
still difficult as most of the workers found it difficult to understand the translated
manuals, particularly mechanical terms (Engineer jargon) appeared in the translated
version of the original texts. Hence, the main problems related to the manuals are
stated here: 1) workers have inadequate background of English; they lack of ability
to cope with reading English manuals effectively, so they need to depend on the
translated manuals; 2) the manuals contain many steps such as testing, starting,
repairing, and cleaning; and they do not provide proper pictures for each heading, so
it is obviously hard for the workers to master each instruction; 3) due to the
limitation of engineers, no explanation of how to operate the machine can be
provided to all workers every time while operating the machines; and 4) the manuals
contain mainly engineering jargon which is difficult for general workers to
understand. Regarding these four reasons, the researcher has the strong intention to
examine which translation strategies have been employed in the Thai translated

manuals.

In summary, the main study aims to examine translation strategies used to
translate engineering jargon embedded in the machinery manuals (Thai version).
Moreover, it looks at the opinions and attitudes of the manuals users (factory

workers) in Factories A and B.

Objectives of the Study

There are three main objectives of the main study:

1. Toinvestigate which translation strategies are frequently used in

translating mechanical terms in mechanical engineering

2. To probe into which translation strategies are the most understandable

for factory workers

3. To find out how workers think about the Thai translated manuals



Research Questions

Research questions of the main study are listed as follows:

1. Which translation strategies are frequently utilised in the technical

translation in machinery manuals?

2.  Which translation strategies are the most understandable ones for

factory workers in mechanical engineering?

3. What are the workers’ opinions and attitudes towards the Thai

translated manuals?

Significance of the Study

This study will likely be beneficial in several aspects. First significance is to
help improve the translated version manuals currently used in Factory A and
Factory B. Secondly, as the effectiveness of the translation concerns, the findings
obtained from the main study can be considered as a practical guideline for amateur
translators who translate mechanical engineering texts; they, then, could adopt or
adapt translation strategies to effectively use in their own translation works. Third,
the findings from the main study would, to some extent, raise Thai lexicographers’
awareness in improving translation from SL (English) to TL (Thai) when they
compile bilingual mechanical dictionaries (Thai-English, English-Thai versions).
Lastly, the study could be a model for further studies on technical translation which

is seldom found nowadays.



Scope of the Study

The scopes of the main study are described as follows:

1. This study aims at probing into translation strategies utilised to translate
mechanical terms used in machinery manuals of two factories located in Rayong
province, Thailand. Other types of manuals such as office machine manuals are not
included.

2. This study investigates only specific strategies employed to translate
mechanical terms embedded in the industrial machinery manuals. Grammatical
features will not be analysed. The reason why the grammatical features are not
examined is that technical translation is different from other translation because its
essential terms are normally around 5-10% of a text, although that may be
considered a low number, it is still the most important thing that distinguishes
technical translation from other types of translation. In addition, its grammatical
features are not complex. Its main grammatical features usually are passives,
nominalizations (a type of word formation in which a verb or an adjective is used as
a noun), third persons, empty verbs, and present tense. Furthermore, it is generally
free from emotive language, connotations, sound-effects, and metaphors (Newmark,
1988a: 151). Hence, the main study focuses on specific strategies used to translate

some mechanical terms used from English (SL) into Thai (TL) only.

3. The main study does not aim to discover advantages and disadvantages
of each strategy used in technical translation because the quality of writing or
translating depends on the author’s intention and/or the requirement of the subject
matter. To evaluate whether the translation is good or not can be done by analysing
the understanding of the target readers (Sangaramreung, 2002: 9 cited Honig and
KufBmaul, 1982).



In conclusion the researcher endeavours to determine the translation at
word level regarding how to translate mechanical terms in industrial machinery
manuals from English to Thai and to investigate the opinions and attitudes of the
target readers (factory workers) so that the findings can be a guideline for doing

this type of the translation in the future.

Defining Terms of the Study

The following terms have been mainly derived and paraphrased from the
original sources stated by Newmark (1981), Larson (1984), Baker (1992), Saibua
(1995), and Byrne (2006).

Industrial machinery manual refers to an instructional manual for an
industrial machine taken from an industrial factory, which was translated into Thai

with an existing original English version.

Mechanical term refers to the terminology relating to machinery

operation.

Mechanical dictionary refers to a dictionary for the mechanical

engineering field.

SLT means source language text and refers to English language in English

of industrial machinery manuals in the main study.

TLT means target language text and refers to Thai language used in

translating machinery manuals in the main study.

TLR means target language readers and refers to Thai engineers and Thai
workers who are participants in the main study.



Strategy is defined as a method employed to translate each mechanical term

found in the manuals.



CHAPTER Il

LITERATURE REVIEW

This chapter elaborates the concept of translation and definitions of
translation; it also describes translation processes, products, problems and strategies
normally found in translation. Since the main study focuses on word level
translation, literatures on lexical translation were reviewed. Moreover, the literature
related to technical terms translation was also reviewed. The emphasis was put on
problems and strategies of technical translation. Lastly, previous studies concerning
translation strategies were included and presented respectively.

Translation

Translation is clearly an important device to transfer a message from one
language to another or from a source text (ST) to a target language (TL). Its first
trace appeared in 3,000 BC during the Egyptian Old Kingdom. Then in 30 BC,
translation became an important factor in the West when Romans took over many
elements from Greek culture. After that, there was continuous contact between
languages of other countries (Newmark, 1981: 3).

|. Definitions of General Translation

To date there are various studies in translation, most of educators in this field

define it in a similar way:

Newmark (1988b: 7) states that translation is a craft consisting of the attempt
to replace a written message in a language by the same message in another

language.
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Krippendorff (1990: 10) claims that translation is the process of information
involving the replacement of text in the SL with a message in the TL that is both
semantically and pragmatically equivalent. Translators do not only gather, filter and
analyse documents in which the subject of the translation is located, but also play a
technical role in the process of translation by means of exhibiting a good command

of the original text and being capable of elaborating the target text.

Saibua (1995) defines translation as the process of transferring the meaning
of the source language text into the target language text. The meaning is the most

important thing a translator must look for from the source text.

Kaplan (2003) classically defines translation as the act or operation of

written transferring of a message from one language to another language.

Ariyapitipan (2005) states that translation is not only the process of
transferring a message across languages, but also consists of cultural, linguistic,
social, and technical knowledge, in order to profoundly understand source language

text and rewrite it into target language text with the same feelings and styles.

According to the aforementioned definitions, it can be summed up that
translationis a process to transfer messages from one language to another language
by using linguistics, cultural, social, and technical knowledge to find real meaning
of source language text and to rewrite the same message or near/close to the original

into target language text with the same senses and styles.
Il. Processes of General Translation
The process of translation is quite similar no matter which language is being

translated. Figure 2.1 shows the processes of translation according to Larson’s
(1984: 3) explanation.
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OVERVIEW OF THE TRANSLATION TASK

SOURCE LANGUAGE RECEPTOR LANGUAGE
Text to be
translated Translation
Discover Re-express
the meaning the meaming
MEANING

Figure 2.1 Larson’s (1984) Translation processes

Larson (1984) states that the translation process begins with studying source
language text in terms of lexicon, grammatical structure, communication situation,
and cultural context, then analysing its meaning, and reconstructing this similar
meaning using the lexicon and grammatical structure which are appropriate in the

receptor language text and its culture.

According to Tinnarat (2000: 5), the process of translation and the overall

concept is similar to Larson’s (ibid.) as presented in the Figure 2.2.

Translator

1% step: receive original message

2md step: analyse and learn original

R text _ Reader

Translated text

Author
Origmal text

3" step: translate and rewrite into
target language

4% step: send translated message to
readers

Figure 2.2 Tinnarat’'s (2000) steps in translation
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As seen from Figure 2.2, the translation process of Tinnarat (2000) is similar
to Larson’s (1984) in that it begins with receiving messages from any source
language. The next step is to analyse those messages for discovering the meaning
and the author’s intention. After that, the source language text is rewritten or
replaced with the same message in the target language. The last step is to send the

translated messages to the readers in receptor language.

[1l. Products of General Translation

After reviewing the processes of translation, translation as a product has

been specifically described.

Every translation product is the result of the translation process beginning
with the source text, the translation process and the translator's competence
(Neubert and Shreve: 1992: 11). However, viewing translation as a product is
different from viewing the translation processes. In that sense, the translation
product can be seen as bearing a relationship of closeness or distance from the
source text. The Faculty of Modern and Medieval Languages (2012) presents the

relationship of the SLT to the TLT as shown in Figure 2.3.

S5LBias - & TLBias
* * * * *
Literal Faithful Balanced [diomatizing Free

iLiteralicommunicative)

Figure 2.3 Relationship of SLT to TLT as Viewing of Translation Product

The literal translation is source-language biased, and the free translation is
target-language biased. Which approach should be used depends on who the target
reader is or what the purpose of translation is. For a language learner who wishes to
compare the linguistic features of a sentence, the literal translation might be more
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helpful, while the free translation might be needed for a student who has to deal
with, for example, learning conversational Chinese, and he wants to know the

culturally equivalent sense of the phrase.

Newmark (1981: 128) also explains the products of translation in a similar
way that is important to make target language readers (TLR) entirely understand the

SLT translated version.

In sum, products of translation focus on the purposes of each particular

translation. Which strategy should be used in a translation task depends on the TLR.

V. Problems in General Translation

It is much easier to state what is inaccurate than to say what is accurate.
Newmark (1988a: 30) states th&tanslation is like love: | do not know what it is
but | think | know what it is not”Even though people try to discover theory in
translation, it is just the way of thinking because it still does not cover the whole of
this science (Sangaramreung, 2002:4 cited Reil3, 1995). This opinion is quite similar
to Newmark’s idea (1981: 19): even though people have studied translation from L1
into L2 or vice versa for a long time, translation theory mianomer(a language
unit by which a person or thing is known; “his name really is George Washington”;
“those are two names for the same thing”), or a blanket term. Translation is like a
mixture ofscienceandart. Science is rules and theories which can be taught, in this
case, comparing with linguistic rules and structures of language that can help
translators to understand source texts. Art, in this case, is how people select some
words and how they perfectly rearrange the message into another language in the
same feelings and meanings (Ariyapitipan, 2005:2). This is quite difficult to be
taught all at once. It needs experience through frequent reading and continuous

practicing.

Thus, translation theory mainly concerns appropriate translation strategies
for the widest possible range of text. It merely provides a framework of principles,
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restricted rules and hints for translating and criticising some translated texts. In
other words, translation strategy is like a background for solving some common

problems in translation.

There are various problems in translation. Baker (1992) concludes that

translators may confront general problems, described as follows:

Equivalence a word level(the word in different language and its lexical
meaning) causes problem in translation because there is no one-to-one
correspondence between elements of meaning and orthographic words such as the
word tennis player(two words in English) is written as one word in Turkisdnisg;
but the verbtypewhich is only one word in English is rendered by three words in

Spanishpasar a maquina.

Equivalence above word levelcollocation, idioms and fixed expressions)
is one of the problems of translation. For instance, Ilpatitcid and addled mean
stale or rotten, buaddled butterandrancid eggare unacceptable or least unlikely

collocations in English.

Grammatical equivalence (the diversity of grammatical categories across
languages) is one of the problems, for examplg,bookandmy booksin English

are bothwo-de-shu in Chinese.

Supol (1999) states that translation equivalence at the lexical level can be

categorised into five correspondences:

One-to-one correspondenceneans that one SL word can be translated into

one TL word.

One-to-many correspondencemeans that one SL word can be translated to

many TL words.
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Many-to-one correspondenceneans that many SL words can be translated

into one TL word.

One-to-nil correspondencemeans that one SL word cannot be translated
into any TL words, thus the translator may use the original word or add a definition

to explain the word.

One-to-part correspondencemeans that one SL word can give only part of

the meaning in the target language.

Newmark (1988a: 32-35) also asserts that the main difficulty in translation is

not grammatical but lexicawords, collocations, idioms, neologisms (creation or

use of new words), or unfindable words. This difficulty on the word level can be
divided into two kinds: hard to understand and hard to translate. There is no exact
solution but the translator should keep in mind that a word contains many meanings
such as physical, figurative, technical, or colloquial. The wgadden in the
sentenceThe man loved his gardems an example. Thgardenmay be a symbol of
privacy, beauty, fertility, simple hard work, sexual bliss, and so on. One possible
solution is to consult appropriate dictionaries but the translator must assure that he

knows what he wants to say and forces the word into that sense.

In summary, the main problem of translation is that there is no single most
accurate theory in translation because translation is the mixture of science and art.
Thus translation contains the difficulties in many levels of language such as word
level, sentence level, grammatical level, and so forth. In the main study, the
researcher focuses on one problem of translation concerning word level in the
product of translation (Thai version) of machinery manuals which is the main

difficulty of translation according to Newmark (ibid.).
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V. Strategies of General Translation

With regard to definitions of translation, famous translators have categorised
different types of translation according to their visions.

Larson (1984: 15-17) states that translation can be divided into two
categories: form-based translation and meaning-based translation. Form-based
translation is known as literal translation. It preserves forms, words, and word order
of the source text. Meaning-based translation is called idiomatic translation. It
reproduces content without form of the original, but with the natural forms of the
receptor language. Moreover, there are more translation approaches between these
two types. Larson (ibid.) categorises the types of translation from the most literal to

the most natural as follows:

Table 2.1 Categories of translation types

The most literal translation The most natural translation
4 3 2 1 2 3 4
Very _ Modified | Inconsistent| Near ) _ Unduly
_ Literal _ ] > | Idiomatic
literal literal mixture idiomatic free

Source: Larson (1984)

Unduly free in column 4 (Table 2.1) is another type of translation in which
translators add extraneous information are not in the source text, change the
meaning of the source language, or distort the facts of historical and cultural setting

of the source language text.

Larson (ibid.) suggests that idiomatic translation is the most proper strategy
in normal translation because it is natural translation while it keeps the content of

the source text: unlike unduly free translation, which sometimes adds content not
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found in the source text in order to make the text suitable for the receptor’s language

and culture.

Similarly, Newmark (1988a: 45-48) also divides translation strategies into a)
‘source language’ (SL) emphasis and b) ‘target language’ (TL) emphasis. He

arranges them in the form of a flattened V shape diagram shown in Figure 2.4.

SL emphasis TL emphasis
Word-for-word translation Adaptation
Literal translation Free translation
Faithful translation Idiomatic translation

Semantic translation Communicative translation

Figure 2.4 Newmark’s (1988) Translation strategies in V Shape Diagram

Eight translation strategies of Newmark stated above have their own

functions as follows:

Word-for-word translation : the SL word order is preserved and the words

are translated singly by their most common meanings, out of context.

Literal translation : the SL grammatical constructions are converted to their
nearest TL equivalents, but the lexical words are again translated singly, out of

context.

Faithful translation : attempts to produce the precise contextual meaning of

the original within the constraints of the TL grammatical structures.

Semantic translation differs from ‘faithful translation' only in as far as it

must take more account of the aesthetic value of the SL text.



18

Communicative translation: attempts to render the exact contextual
meaning of the original in such a way that both content and language are readily

acceptable and comprehensible to the readership.

Idiomatic translation: reproduces the 'message’ of the original but tends to
distort nuances of meaning by preferring colloquialisms and idioms where these do

not exist in the original.

Free translation: produces the TL text without the style, form, or content of

the original.

Adaptation: the freest form of translation; used mainly for plays (comedies)
and poetry; the themes, characters, plots are usually preserved; the SL culture is

converted to the TL culture and the text is rewritten.

Newmark’'s (ibid.) comments that only semantic and communicative

translations fulfill the main aim of translation: accuracy and natural language.

Unaratana (2003: 19) asserts that translation can be divided into two types:
1) literal translation, which is similar to form-based translation; and 2) idiomatic
translation, which can be defined as meaning-based translation. According to
Unaratana (ibid.), a good translation makes the readers feel that they are reading the
original text, not the translated one. Thus, a translator should rewrite the source
message to become the receptor message with the language structure of the receptor

language.

Larson (1984), Newmark (1988a) and Unaratana (2003) give similar ideas
that there are two main types of translation: literal and free translation. However,
they suggested that these two types are not the most proper strategies for general
translation. The most proper strategy must keep the accuracy of the source text and

rewrite clearly with natural language.
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Lexical Translation

Mondal (2012: 169) defines lexical translation as a replacement of SL lexis
by equivalent TL lexis. Unaratana (2003: 34-36) states that words and meanings are
important tools for transferring messages from SL into TL. One word may have
both generic and specific meaning. In addition, when a translator needs to translate a
specific meaning of a SL word and there is no direct meaning in the TL (non-
equivalence at word level), the translator may translate this word into Thai by its
generic meaning plus explanation. For example, the Wwacttdaw, which is a kind
of European bird (cannot be found in Thailand) is translated &mnd of bird in

Europe which is similar to a small crow’

|. Strategies of Lexical Translation

Regarding strategies used for dealing with non-equivalence at word level,
Baker (1992: 26) suggests that there are 8 translation strategies, which are used by

professional translators, listed as follows:

A. Translation by a more general word (Superordinate)
Example:
SL: “Pandas restricted to a few mountairongholdsin China."
(Stronghold: a strongly fortified defensive structure)

TL: “Pandas restricted to a few mountareasin Chinese.”

B. Translation by a more neutral/less expressive word
Example:
SL: “exoticlily flower”
(Exotic: unusual interesting thing which comes from a distant
country)

TL: “strange uniqudily flower”
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C. Translation by cultural substitution
Example:

SL: “His restaurant suits every taste from the discerning gourmet to
the Cream Teaexperts.”
(Cream Tea: an afternoon meal consisting of tea to drink and
scones with jam and clotted cream to eat)

TL: “...to satisfy all taste: from those of the demanding gastronomist
to those of the expert in pastty
(Pastry is a kind of baked product)

D. Translation using a loan word or loan word plus explanation
Example:
SL: “His restaurant suits every taste from the discerning gourmet to
the Cream Teaexperts.”
TL: (German) “...Feinschmecker bis zu@ream-Tea’experten”
(Back-translated to English) “...from demanding gourmets to

‘Cream-Tea’-experts.”

E. Translation by paraphrase using related words
Example:
SL: “The rich andcreamyKaolestral-super is easy to apply and has a
pleasant fragrance.”
TL: “Kolestral-super is rich and concentrated in its make-up which
gives a product thaesembles cream”

F. Translation by paraphrase using unrelated words
Example:
SL: “They have a totallyntegratedoperation from the preparation of
the yarn through the weaving process.”
TL: “The companycarries out all steps of production in its factorjes

from preparing the yarn to weaving it...”
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G. Translation by omission
Example:

SL: “This is your chance to remember the way things were, and for
younger visitors to sem-real-life detailsthe way their parents
and their parents before them lived and travelled.”

TL: “Here is the chance to rediscover your youth and for the younger
ones to see how their parents and grandparents used to live and
travel.”

H. Translation by illustration
Baker (ibid.) suggests to translate the wtagged teabagnto Arabic
without long explanations which would clutter the text by illustrated it as
in Figure 2.5.

l‘l M!Ll-ﬂ- l.-.-l‘-"—-l ._ngsl
e

i

..__ 1‘." plee Yoo Aloall oy ol o g \__‘L_;,Q_Jk_g:,

Figure 2.5 Baker’s (1992) Example of Translation by Illustration

Apart from all eight translation strategies above, Baker (ibid.) adds that a
translator should study and discover more strategies in various contexts because

there might be more translation strategies.

In the main study, the researcher focuses on the lexical level of technical
translation, thus emphasis is on source language text or literal translation in order to

maintain the accuracy of the original.
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Technical Translation

Kaplan (2003: 440-441) explains that translation has been affected in the
last two decades of the lcentury by three basic trends: globalisation,
specialisation and technologisation. Economic globalisation, which was led by the
abolition of trade barriers around the world, the merger of major companies, and
the removal of border controls, allows capital, products, information and
technology. Thus, translation is needed to acknowledge global language. This era
comes together with specialisation. All branches of knowledge are more

specialised than before especially scientific and technological disciplines.
I.  Definition of Technical Translation

Furthermore, Bryne (2006: 3) states that technical translation is to translate
messages concerning with technology or technological texts. Other specialised
terminologies such as economic, law, business, and religious are not included in
technical translation.

[I. Process of Technical Translation

Byrne (2006: 17) explains the processes of technical translation as in
Figure 2.6.

e Task 1: Interpret the source text

e Task 2: Compose the translation

e Task 3: Conduct the research needed for tasks 1 and 2

e Task 4: Check the draft translation for errors and correct if necessary

e Task 5: Decide the implications of the commission. In other words, how
do the intended users and uses of the translation affect tasks 1 to 47

Figure 2.6 Byrne’s (2006) Technical Translation Processes
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From Figure 2.6, technical translation processes are much alike the
processes of general translation in that the translator’s first task is to understand
the original message and the next task is to rewrite the message into the receptor
language. Little difference is that technical translation focuses on the readers’
understanding, so the steps of conducting research and checking errors is quite

important according to Byrne (ibid.).

[1l. Problems in Technical Translation

Technical translation has become a problem in translation because this
technical knowledge consists of technical terminology. Some people think that
technical terminology occurs because experts would like to create specific words
or jargons for their own group. In fact, it occurs because of the increase of
knowledge which has a lot more details making it harder for general people to
understand (Borisut, 1990: 66).

The difficulties in technical translation are remarked as follows:

According to Borisut (1990: 67), it can be concluded that general words
may have multiple meanings depending on which context the word is referred to.
For example, the wordile has different meanings in different subjects: in
mechanical engineering,fae is specifically referred to a metal tool with a rough
surface used to smooth another surface or to cut through wood or metal; in law, a
file is a case record or to bring a legal action against someone; in busitigss to
means keeping documents; in computer sciencdileais a collection on a

computer that is stored under a particular name.

Senawong (1984: 73) adds that some words (L2) re@ogismwhich
means that they are new or they do not appear in native language, so the exact
word has not been invented in that language yet. Sometimes, a new word is
invented after people generally get accustomed to the L2 word such as computer,
software, iPhone, Jacuzzi, fast food, scanner, and the like.



24

While problems in general translation are broad and can be divided into
several levels of difficulty such as grammatical level, lexical level, pragmatic
level, and so forth, one of the main problems of technical translation is technical
terms. Technical terms are difficult to translate because they are related to specific
knowledge and they sometimes have various meanings in different texts. Another
problem occurs when a new word is invented after people get used to an L2 word.
However, from these problems, there are suggested strategies for translating
technical terms. This will be described in the next section.

V. Strategies in Technical Translation

Regarding the difficulties in technical translation discussed above,
solutions to these difficulties have been suggested by Borisut (1990) and
Reungsoontorn (1997). The suggestions to cope with translating technical terms

are divided into items listed as follows:

- After reading the source text, the translator needs to understand, to
select words and rewrite them in Thai. Bilingual dictionaries can help
some people, but not everybody as they normally give general meaning
of the words. The translator should focus on finding texts from the
same topic which Thai experts wrote. Besides, the translator should
notice how the term is used in a technical context. This strategy helps a

translator know how to translate each new technical term appropriately.

- The translator should consult technical experts so as to fully obtain
more knowledge from them, particularly in the engineering fields. It is
an effective strategy to directly seek specific information from an

experienced person in using mechanical terms.

Furthermore, Senawong (1984: 62) once states that, the English technical

terms are new and have not been invented into Thai before, the translator is
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obviously unfamiliar with these terms. Hence, he suggested three translation

strategies to solve this problem: transliteration, borrowing, and inventing words.
A. Transliteration

Acharya (2006) explains thatansliterationrefers to the process by
which one reads and pronounces the words and sentences of one language using
the letters and special symbols of another language. {fénsliterationmeans to
preserve the sounds of the syllables in words. It is helpful in situations where one

does not know the script of a language but knows how to speak and understand the

language, for example, oxygemafTian), software ganauas).

B. Borrowing

Borrowing is a consequence of cultural contact between two language
communities.Borrowing refers to the process of speakers adopting words from a
source language into their native language (Kemmer, 2@@&Yyowing can be

divided into two types: general words and technical terms

General borrowing words sound like Thai word and are used with Thai

grammar such asfluin (pipe),u%"uﬁ (brandy),.aitud (agent),212 (valve),udan

(plan), andaﬂgvl,s (screw driver). These borrowed words may be reduced into one

syllable such adlict from dictionary, zip from zipper, andtie from neck-tie.
Sometimes its meaning is altered from the real meafin@ndsheetare a case in
point. Fit in Thai means tight andheetin Thai means papers for teaching and

learning.

Normally, technical borrowing terms can be found in some specific
dictionary of each subject. So, translators can consult those dictionaries to really

understand the meaning of each technical term.



26

C. Inventing words

Invented words are made by the Royal institute committee together
with some experts in each field. However, Senawong (1984) reminds that some
invented words are not used in general. An effective strategy to solve this

problem, in case that translator does not know whether people definitely use that

word, is to put both Thai and English words together, for exampienssa

(innovation) andlﬁggm (norm).

However, the target readers are the most important factor in translation. If
the translator translates a manual of instructions for a less educated readership, an
explanation in his translation may be needed more than the reproduction. It is
important to consider who the readers are, what their requirements are and whether
they will translate for the same or different target readers. The readers can be
divided into 3 typical types: the expert, the educated layman, and the readers who
possess insufficient basic knowledge of English (Newmark, 1988a: 15). Similarly,
Reil3 (1995 cited in Sangaramreung, 2002: 12) suggests the strategy to make the
translation successful is to evaluate the target reader first and then translate the

text with regards to the reader’s expectation.

Compared to strategies in general translation, technical translation experts
do not focus on cultural aspects, grammatical constructions, and so on, as in
general translation. Technical translation attempts to replace technical words in L2
with similar words in L1 appropriately. Hence, the strategies for translating

technical words are transliteration, borrowing word, and inventing words.

Since the main study involves concepts of translation strategies, research
articles that are closely connected to translation strategies are included in the last

section.
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Previous Studies

Previous studies particularly related to the main study have been included.
These studies were aimed at investigating translation strategies employed in various
areas: fiction, travel and tourism, and electrical engineering. Each study is detailed

as follows.
I.  Translation Strategies of Idiomatic Expressions

Taweekijrungtawee (2004) conducted research on translation of idiomatic
expressions. This research was an analysis of translation strategies used in 3 Thai
novels written by M.R.Kukrit Pramoj which were translated into English: 1) Four

Reigns (Si Phaen Dir’i‘iLLNuau), 2) Many Lives (Lai Chiwitwa1a®3a), and 3) Red

Bamboo (Phai Daengliuas). The study focused on the idiom language patterns

translated from Thai into English. From these 3 novels, 106 idioms were totally
found but only 65 idioms were translated into English idioiifse rest 41 idioms

were ignored.

Taweekijrungtawee (2004) claimed Newmark's (1981) theories that
translators can avoid translating idioms in the context if 1) those idioms make the
translated text long-winded or redundant; 2) translators are unable to find target

language idioms which are equivalent to source language idioms.

The findings of the study revealed that there were four translation strategies

employed for translating Thai idioms to English idioms as shown in Table 2.2:
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Table 2.2 Findings: Translation Strategies Used in Translating Thai Idioms to

English Idioms in Thai Novels

Strategies Percent Example
Word by Word translation 15.09 axaglulan: Drownedin a puddle
Idiomatic translation 5.66  AnutinAANA: A second thought
Communication translation 40.57 weyauns: Mara, the evil one
Deletion 38.68 1alifldszrin, dnusivinviadin

Source: Taweekijrungtawee (2004)

According to the result, theommunication translatiostrategy was mostly

used in idioms translation from Thai into Englistiiomatic translation was similar

to communicative translatioof Newmark (1988a) which focuses on conveying the

exact meaning of SL into TL in order to enable readers to completely understand the

context meaning. This strategy was mostly used because of cultural non-equivalent.

II. Translation Strategies Employed in Translating a Tourism Article

Khongbumpen (2007) conducted research on translation strategies employed

in translating from Thai into English. She analysed the strategies used in translating

an article entitled “Vimanmek Mansion Museum” From Thai into English in Focus

Bangkok magazine (September — October 2004) based on Baker’'s (1992) eight

translation strategies of non-equivalence at the word level. The frequency of

occurrence of all eight strategies found was calculated into percentage. The findings

in the study revealed that seven of eight of Baker's (1992) translation strategies

were found as shown in Table 2.3:
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Table 2.3 Findings: Translation Strategies of Non-Equivalence at the Word Level

Used in Translating an Article Entitlé¥imanmek Mansion Museum”

Strategies Percent Example
Translation by omission 43.81 wanlFFunszsn1w: name
Translation by using more 17.14 naNNUNNTaaNILULA5S: under
general words the careful watch

LR = .
. : NTZNUIINULNS: Vimanmek
Translation by using loan words 12.38

Mansion
857 W.A.2444: 1901

Translation by using cultural
substitution

Translation by using more
neutral/ less expressive words

Translation by paraphrase using 5 72 funfausay: surrounded by canals
unrelated words on four sides

7.62  lafagadsIANAL: pass away

Translation by paraphrase using 476
related words \
Source: Khongbumpen (2007)

Ndszsiu: the royalresting area

The study results were that the most frequent translation strategy employed
were translation by omissior(43.81%), followed bytranslation by using more
general wordq17.41%),translating by using loan wordd2.38%).Translation by
using cultural substitution, translation by more neutral/less expressive words
translation by paraphraseising unrelated words, and translation by paraphrase
using related words are 8.57%, 7.62%, 5.72%, and 4.76% respectively.

Another strategy according to Baker (1992), which was not found in the

article “Vimanmek Mansion Museum”, was translation by illustration
lll. Translation Strategies Used in Electrical Engineering
Premwut’'s study (1990) entitled “The Study and Analysis of Electrical

Engineering Words” was related to strategies in technical translation in electronic

engineering. She selected 120 technical words (Thai version) from 8 technical
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dictionaries for electronic engineering and categorised them into 4 translation
strategies: Thai transliteration direct translation direct translation and Thai
transliteration andEnglish semantic borrowing. The strategies found by Premwut
(ibid.) including examples are shown in the Table 2.4.

Table 2.4 Findings: Strategies in Technical Translation in Electrical Engineering

Strategies Example

Thai Transliteration (12.69%) aulaanda (space charge),

walnaaanlts (oxide cathode)

Direct translation (38.07%) nann (black halo)

Direct translation and Thai transliteration

(33.50%) nTAU919NL (barriergrid)

English semantic borrowing (15.74%) nadsdan naunay (breakdown)

Source: Premwut (1990)

From Table 2.4direct translation strategys the most frequently used in

technical dictionaries.

After that, she conducted a questionnaire consisting of two parts: the first
part was about the personal data of participants, and the second part was the list of
technical terms and their meanings. Moreover, the participants were allowed to
write the words themselves if they did not prefer any of the choices given. These
guestionnaires were sent via post to the 180 participants.

The participants who returned the questionnaire to Premwut (1990) were 38
engineering science teachers, 43 engineers, and 37 workers: 118 participants in
total. The results found from the questionnaire showed that the most preferable
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strategy used in technical translation for participants wasditext translation

strategy.

In this chapter, the literature concerning translation strategies in various
areas were reviewed. It can be seen that there are many translation strategies which
differ in different areas. The framework of the main study will refer to Baker’'s
(ibid.) translation strategies of non-equivalent at word level. Clearly, the most
similar area to the main study is Premwut’s (ibid.) study, whose study relates to
technical translation in electronic engineering. Thus, for conducting the main study,
the researcher adopted Premwut's (1990) research design which involved

procedures, instruments, and questionnaires, including the method of data analysis.



CHAPTER 11l

RESEARCH METHODOLOGY

In this chapter, research methodology of the main study is described. Mainly,
the research design is elaborated respectively. This core part entails five sections: a)
participants, b) research instruments and related materials, c) research procedures

related to the data collection and analysis, d) ethical concerns, and e) summary.

Participants

The participants of the main study were divided into two groups: 1) nine
mechanical engineers, and 2) eight mechanical workers. The participants had been

purposively selected from two industrial factories:

1) “Factory A” refers to an industrial factory in Rayong province, located in
the Eastern part of Thailand, where the researcher had been employed for two years.

2) “Factory B” refers to an industrial factory in the same province
(Rayong). The researcher was not employed at this factory. The researcher was
allowed to collect data with the help of the researcher’s colleagues working for this

factory.

Since the main study focuses on translation strategies of mechanical terms in
industrial machinery manuals from the real workplaces, the participants were
certainly workers (Factories A and B, from engineering field) who had direct
experience using industrial machines and machinery manuals. Moreover, both
factories, where the researcher conducted the study, are medium-sized factories.
Each factory has approximately 250 employees and possesses three to five main
industrial machines. There is normally one mechanical engineer and a few

mechanical workers who are responsible for each machine. Approximately, five
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mechanical engineers and ten mechanical workers have to deal with mechanical
operation in each factory. Nevertheless, ten mechanical workers are divided into two
working shifts: five workers carry out all tasks during the day shift and another five
workers carry out all tasks during the night shift. Since there are not many
employees directly use the machinery manuals in both factories, twenty participants
were purposively selected for the main study. However, seventeen out of twenty
participants returned the questionnaires to the researcher. The other three did not
return them because they were rather busy working the overtime shift. The

information related to the participants from each factory is tabulated in Table 3.1.

Table 3.1 Number of Participants in the Main Study.

Factory A Factory B
Engineers: 5 persons Engineers: 4 persons
Workers: 3 persons Workers: 5 persons

Total: 8 persons Total: 9 persons

Hence, there were totally seventeen participants in this study. In the next

section, research instruments and related materials are presented.
Research Instruments and Related Materials
There are three main instruments and related materials employed namely:
machinery manuals, mechanical dictionaries, analysis toolkit (AntConc version
3.1.303), and questionnaires.
I. Machinery Manuals
The important materials were the English instructional manuals; they came

together with the industrial machines, currently used in both factories. The

researcher asked for permission from both factories to use the manuals as the core
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materials of the research. Since, the main study aims to examine translation
strategies the translators (the current engineers and their colleagues of both
factories) utilised for translating the English manuals, the Thai translated manuals of

the original manuals (English) are involved accordingly.

Types of machinery manuals from both factories are presented in the

following Table.

Table 3.2 List of Machinery Manuals

No. Machinery Manuals Language Factory
1 Coordinate Measuring Machine English A
2 Coordinate Measuring Machine Thai A
3 Corrugating Rolls and Pressure Roll English A
4 Corrugating Rolls and Pressure Roll Thai A
5 Play Plate English B
6 Play Plate Thai B
7 Dust Collector Operation English B
8 Dust Collector Operation Thai B

These machinery manuals (English version) providgructions about how
to use each machine. They were translated into Thai by mechanical engineers and
their colleagues who worked iRroduction Sectiorof each factory. This directly
yields the benefit to any workers who are unable to read English effectively can
have an opportunity to use the translated manual whenever they handle each

machine (See Appendix D for the sample of the manual extracts).
lI. Mechanical Dictionaries
The purpose of using mechanical dictionaries is to check reliability and

validity of the mechanical terms appear in the machinery manuals. The dictionaries

are needed to ensure that each term the researcher purposively selected from the



35

English manuals are recognised as mechanical terms stated in most mechanical

dictionaries.

All eight mechanical dictionaries are renowned and widely used as

mechanical reference. Their names are listed as follows:

Mechanical Dictionary{1957)

English-Thai Vocabulary for Technicigdd964)
Dictionary for Technician (1972)

Engineering and Technology Vocabularies (1993)
EngineeringDictionary (1996)

Mechanical Dictionary Japanese-Thai-English (2000)
Dictionary of Technology (English-Thai) (2003)
Modern English-Thai Dictionary of Engineerig007)

o Ne a e R

lll. Corpus Analysis Toolkit

Clearly, a great number of mechanical terms found in the English manuals.
All terms found in the four manuals were gathered in order to eliminate repetitive
words. Thus, the researcher utilised a reliable corpus analysis program to assist in
listing all words appearing in the manuals. Therefore, the researcher considered
employing the online software AntConc 3.1.303, a Freeware Corpus Analysis
Toolkit to assist the researcher to draw out the mechanical terms from the original
manuals. This renowned program was recently developed in the year 2006 by
Laurence Anthony, Waseda University, School of Science and Engineering, Japan.
In accordance with Anthony (2006), this tool was first utilised in writing classrooms
with the purpose of analysing the concordance of lexical features. The concordance
is an alphabetical index of all the words in a text or corpus of texts, showing every
contextual occurrence of a wortMoreover, it can be applied for counting the

frequencies of examined lexical features.
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IV. Questionnaires

Questionnaires were used to collect data concerning participants’ personal
data, responses (opinions and attitudes) towards the translated mechanical terms,
and the types of translation strategies. The questionnaire was partly adopted from
Premwut’s (1990) questionnaire because the main focus of both studies shared
similar objectives which had mentioned in the previous chapter. The questionnaire
was modified and improved according to the results of the pilot test and the

suggestions of the thesis supervisor.

Trying out the questionnaire --- In order to assure the reliability of the
appropriateness of the questionnaire contents and rubrics, the researcher conducted
the pilot test. The purposes of the pilot test were: 1) to determine whether the
guestionnaire, the contents, rubrics, and also basic formats were appropriate and did
not confuse the participants; 2) to test whether the numbers of gquestions were
suitable for analysing data; 3) to determine if the instructions in the questionnaires
were understandable. The researcher designed two pilot questionnaires. The
different part between two pilot questionnaires was in Part Il of the questionnaires
which required participants to identify if they understood the translated meaning of
mechanical terms. The choices of the first questionnaire contained two levels of
understanding which were ‘understand’ and ‘not understand’. The choices of the
second questionnaire contained three levels of understanding which were ‘totally
understand’, ‘fairly understand’ and ‘not understand’. So the pilot groups were
asked to fully and freely give their answers to each part.

As stated earlier, the number of participants was not large, seventeen
workers, due to the limitations of the current samples. The pilot group was designed
accordingly. It consisted of ten people from various occupational backgrounds: a)
five worked as factory coordinators who worked closely with the participants; b)
two were electrical engineers; and c) two were teachers with Master’'s Degrees in

translation from Thammasat University and English language from Chulalongkorn
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University; and d) one was a post graduate student studying a Master’s program in

social science from Thammasat University.

The engineers and the factory coordinators were chosen as the pilot group
because they were familiar with the mechanical terms used in the manufacturing in
the factory. The teachers and the student were chosen because they had experienced

in working on their studies.

In order to gain the suitable format, the pilot group was given two versions
of the questionnaire. They were informed of the objectives and the details of the
main study. Then they were asked to choose the most suitable format in their
opinion including their comments. After obtaining the results from the pilot group,

guestionnaires were revised and improved according to the thesis supervisor.

The questionnaire consisted of three parts: personal data, vocabulary list, and
open-ended question for opinion (See Appendix A).

In part I: personal data, participants were required to inform their gender,

age, educational degree, occupational position, and work experience.
In part II: mechanical terms list, participants were required to identify if they
understood the translated meaning of mechanical terms. This part of questionnaire

was designed into two set as following details:

Table 3.3 Questionnaire Part I

Set of Number of _
, _ , Source of Mechanical Terms
Questionnaire  Mechanical Terms

| % Factory A’s Manual: Coordinate Measuring Machine

Factory A’s Manual: Corrugating Rolls

Factory B’s Manual: Play Plate

Factory B’s Manual: Dust Collector Operation
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From Table 3.3, Part Il of questionnaire set | consisted of 90 mechanical
terms from machinery manuals of Factory A and for participants from Factory A.
Questionnaire B set Il consisted of 97 mechanical terms from machinery manuals of

Factory B and for participants from Factory B.

In part Ill: open-ended question, participants were required to express their
opinions and attitudes towards machinery manuals translation. There were 4

guestions as follows:

1. Did you encounter any problems with machine's English manuals?

2. Did you encounter any problem with machine's translated manuals into
Thai? Please express your opinions and attitudes towards the manuals.

3. Do you have any suggestions for translating machine's English manuals
into Thai?

4. Do you have any other suggestions?

The questionnaires were distributed to all mechanical engineers and Day-
shift mechanical workers of both Factory A and B: 5 engineers from factory A;
3workers from factory A; 4 engineers from factory B; and 5 workers from factory B.
In total, 17 of them returned the questionnaires to the researcher. The results from

each part of questionnaires are presented in Chapter IV.
Research Procedure and Data Collection
The entire procedure of this study can be categorised into 3 steps:
preparation, data collection, and data analysis. The details of each step are explained
below.

I. Preparation

This study began with research questions which were formulated by the

worker’s difficulties in the workplace regarding machinery manuals translating.
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Next, several previous studies, and other types of related literature were reviewed.
Then, the research design was conceptualised: scoping of the study, selecting
participants, choosing instruments, and determining methods of data collection and
analysis. After that, the research proposal was written as the first five steps, based

on the research of Kumer (1999).

After that, the researcher contacted the executives of Factory A and Factory
B requesting for permission to use the machinery manuals (English and Thai
version), since this kind of document is confidential and is used in the factories

only.

The manuals received from both factories were hard copy manuals. The
researcher needed to type all texts from the English version manuals into rich text

files so that all English terms could be listed by the corpus analysis program.

[I. Data Collection

As one purpose of the study is to find out the translation strategies employed
in machinery manuals focusing on engineering mechanical terms, the first task was
to gather machinery manuals from the factories in order to be a source of
mechanical terms. After that, researcher determined translation strategies to answer
the first research question by gathering all lexical items in four machinery manuals
by utilising the corpus analysis program, AntConc 3.1.303, a Freeware Corpus
Analysis Toolkit, to list all words appearing in the manuals so that the researcher

could eliminate the repetition of words.

A. Steps of Using Corpus Analysis Toolkit

The steps of listing all mechanical terms from the English manuals by

making use of Corpus Analysis Toolkit (AntConc 3.1.303) are shown below:
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1. Download the program from
http://www.antlab.sci.waseda.ac.jp/antconc_index.html.

o T EEE
e Tools  tp I3
Qe - © [ [@ @ Pseotr Jorowts @ 2- 5 @ -[J) LB
T — ] ¥ BYco ks *

please 1et e Know. )

AntConc3.2.1w
AntConc3.2.1 - Readme
Tested on Windows 98, 2000, ME, XP, Vista, Win 7

B

o AntConc3.2.0w
" AntConc3.2.0 Readme File

edme File

AntConc3.1.302

' AntConc3.1.302 Readme File
a AntConc3.1.3

" AntConc3.1.3 Readme File
P AntConc3.1.2

" AntConc3.1.2 Readme File
a AntConc3.1.1
" AntConc3.1.1 Readme File
a~ /:\nt(;onc;’,.1 Ny B

& D intenex
. [Gowr. [Ganes.

Figure 3.1 Step 1: Making Word List by AntConc 3.1.303

2. Press menu ‘Word List’, then press menu ‘Open File(s)’ and select
the file needed to produce the word list.

Fi jna:  Tool Preferences  About MNurnber of Concordance Hits: 1}

dance | Concordance Plot | File Vizw | ‘Word Clusters | Colocatefl| wiord List | word List |
- CerD

Close File
Close All Files

Freq ward

Clear Taal
Clear Al Tools
Clear all Tooks and Files

Save Qutput bo Text File Ctri+35

Impork Settings from File:
Export Settings Ta File

Restore Default Settings

Exit

[ Files Processed SotbyFreq  — | Inwvent Order | Save
Reset e Start | =1 | Sort| word Exit
[Mese Window

T

Figure 3.2 Step 2: Making Word List by AntConc 3.1.303
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3. Press ‘Start’ button. Then the list of words is shown.

A AntConc 3.1.303 (Windows) Laurence Anthony, 2006 - I_l

Fle Global Setlings Tool Preferences About Number of Concordance Hits [
Tirmne notepad. | Concordance | Concordance Flot | File View | wiord Clusters | Collocates | wiord Uit | Keyword List |

Total Nurbe! of Word Types: B8 Total Humber of Word Tokens: 2435

Rank  |Feq | word A

1 z21 the

z 54 of

2 79 to

4 =3 and

5 55 is

3 55 all

7 47 b

=3 46 n

£l 28 pressure

10 Z8 roll

1L Fi= it

12 z4

13 Z3 a

14 z3 that.

15 zz thiz

16 z1 paper

17 z0 are

1 z0 corrugsting

v
Files Prosssed SotbyFres  —i |IT WmE) Save
HESEI- oo Start Son| Ward Exit
Window

Figure 3.3 Step 3: Making Word List by AntConc 3.1.303

4. Press ‘File’ button and press ‘Save Output to Text File’ in order to

save the word list in form of Notepad (.txt).

4 AntConc 3.1.303 (Windows) Laurence Anthony, 2006

File | Global Settings  Tool Preferences  About Mumber of Concordance Hits: 281

Opeen File(s) Cl+F e | Conordance Fiot | File View | word Clusters | Collacates || Word List | Keyword List |

Open Dir Ciri+D
Limber of word Types: B88| Total Number of Wword Tokens: 2435
Closs File =
Close Al Files L | Frea i s
281 the
Clear Tool 54 ot
Clear All Tools =5 [
and
Sawe Output bo Text File 5 is
rolls
be
Export Settings To File b in
Restare Default Settings R [e=ss=nze
zg roll
Exit o6 i
1z EN ox
13 z3 a
14 z2 that
15 £ this
18 z1 paper
17 z0 are
1s = corrugating
~

Files Processed St b e o ||T irweert Ordler Save
Reset ol Start Sort| Word Exit
A58 “whindow

Figure 3.4 Step 4: Making Word List by AntConc 3.1.303

Figures 3.1 to 3.4 show the steps of making the word list from
machinery manuals. Next, the sample of word list from Factory A’s manual:

‘Coordinate Measuring Machine’ is presented in Figure 3.5.
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Figure 3.5 Sample of Words List from AntConc version 3.1.303

Regarding the word lists from the AntConc, the researcher then
consulted eight mechanical dictionaries to ensure that each term was recognised as
mechanical terms. In this step, some words were ignored according to three criteria:
a) general words such as ‘air’ and ‘water’; b) less difficult terms with similar
meanings in all dictionaries such as ‘adjust’; and c) phrases in which their meanings
were not found in the dictionaries, such as ‘hot hardness’. Thus, there were a total of
187 mechanical terms from four English manuals to be examined.

B. Number of Mechanical Terms and Meanings

The mechanical terms collected from 4 machinery manuals (English
version), Factory A and Factory B, were 187 SL terms in total. However, these
terms were translated into 240 TL words in 4 Thai version manuals. Some SL

mechanical terms were translated into more than one TL word. The following Table
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shows examples of SL mechanical terms found in the main study together with their
TL meanings.

Example 1 SL Mechanical terms ‘probe’ was translated into three TL
words in the Manual A: Coordinate Measuring Machine (CMM)

Table 3.4 SL Term ‘Probe’ and Three TL Words in Manual A (CMM)

SL/TL Extracted Manuals
SL1 3. Press on the probe head icon on the screen to open up probe status dialogue
box
TL1 3. ﬂﬂir“iﬂ!u Probe Head w13 probe status ﬂ:mmﬁumﬁqgﬂ_
SL2 5. Enternew probe length and Dia into appropriate boxes
TL2 5. @AwarmeTuEs wadusrudve s sy

6. Moveboth slider bars to specific probe position then press Move to, probe

SL3 head should now have move to the required position.

4 . 4 4 gam. - 3 3l
TL3 6. iaeuslide bars niiunilu Move To win % laswmisvaslns viiae n1s soutiisu (s wns

S &
vad Ak 7130831 CMM Data card vaawsiaz uam)

As seen from Table 3.4, the term ‘probe’ in Manual A (CMM) was

translated in Manual A (CMM) as ‘probe#dlnsy’, and Twsy'.

Example 2 SL Mechanical terms ‘speed’ was translated into two TL

words in Manual A (Corrugating Roll)
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Table 3.5 SL Terms ‘Speed’ and Two TL Words in Manual A (Corrugating Roll)

SL/TL Extracted Manuals

1.2 In some cases, to achieve greater efficiency, the
corrugating rolls may have their teeth coated with chrome or

SL1 tungsten carbide. The proper coating choice will be determined
by operating conditions in the single facer (deckles, speeds etc).
and by the quality of fluting medium to be used.

4 - . f
12 Twwnansdl wiald1fdszBnSamiifnm 0mededld Comugating Roll §f teeth §i
E = = E
TL1 \ndaUA™Y chrome WioMimAUMIILA  MuAROUTIHINE AUz AURERLA MY
B 4 . o A
ianluAioniaey (single facer) (deckles, Ay, 9a9) uaznagiuAna

184 fluting medium it

5.1 Wear of the corrugating roll teeth is produced by the fluting
paper through two factors:

SL2 - Abrasion by the paper in the labyrinth formed by the teeth at
the inlet of the nip of the corrugating rolls. The relative gpeed
of the paper in higher than that of the rolls and friction between
the paper and the tip of the tooth causes tooth wear.

5o . ) o o
5.1 mydnvsened corrugating roll teeth 11 1fiA11N fluting paper Tagll 2 fadawdn:

= A o E 3 4 .
TL2 - MIYAIATINNTZATH 14 labyrinth 11A90 teeth MU147994 nip 494 corrugating roll.

3 \ 2 \ £
d1  relative sEeed NgIN24an roll uazilindy sevTHATTAINUAzEAAREY 1Y

4
LI-J.E]»IIIW"Iﬂﬂ"Ii?{ﬂﬁiEHIEN tooth

The term ‘speed’ in Manual A (Corrugating Roll) was translated as

‘speed’ and A1nuL37’.

Example 3 SL mechanical terms ‘wire’ was translated into four TL

words in Manual B (Play Plate)
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Table 3.6 SL Term ‘Wire’ and Four TL Words in Manual B (Play Plate)

SL/TL

Extracted Manuals

SL1

TL1

*+ The play plates are installed on each side of a pit. They are remote
controlled (wire or radio link) using the lamp fitted with switches, which
once activated, makes the hydraulic jacks move widthwise or
lengthwise whilst switching on the quartz halogen lamp.

B

[ . :J b B o ] _FJ" T w:_l-' - ] g _.:J
weluwanAu L s nlesgni fess liwiazsursvan  Taefinng
=

=h

b

-

s ) =
ppuaznizin el imeeuine uuldaevdesfuing  Slugesinmias
. 5 W o ed 4w P 5 o BE 1 W = ar
Uzznavsieyediua i iiuasaTnd Tadianfamiteuunt s liiuslalafnaduly

- - 8- e ey K o
BIUATIANINWIEAANENR Wi uAsElevansn W edendailaiay

SL2

TL2

Wire version play plates: Ref. 6855-B
Radio version play plates: Ref. 6855-B-RAD

* Play plates:

- Load capacity peraxle ... 15tons

- Max Inad ner axle 0 tons

W anTiARIuANTRg s lg s gALladaunn : Ref. 6855-B
wianginAIuANTRasTuNldAaLang : Ref. 6855-B-RAD

* Play plates: Lginvan

- Meras il inFamagEe 15tons

- MErE ARG eRBINAT 20 tons

SL3

TL3

Wire version box Ref. 103343

naesgUnendlvihguldaenda

SL4

TL4

No. Reference Name

—_

1033421 PJ wire card
2 33356 24V contact switch

No. Reference Name

—

103342-1 LeuATRI P wire
2 33356 AIULMALARHIRT 24V

L AnArn r o~




46

The term ‘wire’ in Manual B (Play Plate) was translatediasitane’,

>

. = v a y ‘ v a y ¢ . y
auqulasilanlfiadasyanor, fmoaids’ and ‘wire'.

All examples above show that one SL mechanical term can be translated

into many TL words (See all mechanical terms and their meanings in Appendix C).

After finishing the first task of data collection step that was gathering all
mechanical terms from machinery manuals, the second task was to design the
guestionnaire form in order to determine the answer for the second research
guestion. The questionnaires were adopted from Premwut’'s (1990) questionnaire
and were revised so as to be consistent with the pilot test’s results and suggestions
from the thesis supervisor. The questionnaire was divided into three sections:
personal data, mechanical terms list, and open-ended question for opinion. For the
first part, personal data, the participants were asked to complete their personal data
such as age, educational background, occupational position, and work experience. In
the second part, there were 187 terms which were collected from manuals. The
participants were asked to identify how they understood the translated meanings of
the words, and they were also asked to provide additional comments. The third
section consisted of open-ended questions requesting their opinions and attitudes

towards the types of translation strategies employed in the mechanical manuals.

The questionnaires were distributed to the participants at the Factory A and
Factory B. The researcher asked the participants to complete the questionnaire
within one week because it was a long questionnaire and the participants had very
tight schedule as they worked six days a week. After one week, the researcher
revisited them at the factories to collect the questionnaires that were analysed

afterward.

While analysing the questionnaires, the researcher found that three
participants did not fully give their opinions in the third section of the
guestionnaires, the open-ended questions; therefore, the researcher needed to
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immediately arrange an informal interview to collect more information from the
three participants. This method was carried out using the telephone interviewing.
The interview spent ten minutes for each participant. The questions for the interview
were the same questions listed in the open-ended section of the questionnaires. After

all data were entirely collected, they were subsequently analysed.

[Il. Data Analysis

In this section, there are two main stages of analysis: a) analysing the data
obtained from manuals and b) analysing the data obtained from questionnaires.

These two stages will be described respectively.

A. Analysing the data obtained from manuals

The first stage of analysing data was to categorise all 187 mechanical
terms which were drawn out from Factory A/B machinery manuals into translation

strategies.

B. Analysing the data obtained from questionnaires

The questionnaires were used to gather information to answer two

research questions as follows:

The second research question was answered by analysing the second part
of the questionnaires which showed participants’ understanding of translation
strategies. All answers in the questionnaires were gathered and calculated into
percentage. Analysis was undertaken on the basis of these results. Interpretation of
the findings was descriptively clarified.

The third research question was answered by determining the factory

engineers’ and workers’ opinions and attitudes towards the machinery manuals
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translation. The third part of the questionnaire which was open-ended questions was

analysed by grouping the similar/different answers into percentage.

In sum, research procedures of the main study are briefly presented in

the Table below.

Table 3.7 Summary of Research Procedures

Stage Research Procedure Contents

Pre Step |: Preparation Review Literature concerning translation
- Design Research instruments and organise
the try-out
- Contact the factories in order to ask for the
permission to use the machinery manuals
(English and Thai version)
- Type the hard copy English Manuals into

rich text file

While  Step II: Data Collection -Collect mechanical terms from the original
English texts by using AntConc 3.1.303, A
Freeware Corpus Analysis Toolkit
- Administer the Pilot test
- Administer the Questionnaire
- Conduct informal interview with
participants who did not give fully answer

on the Open-end questionnaires.

Post Step lll: Data Analysis -Categorise mechanical terms into
translation strategies taxonomy and use
MS Excel to generate mechanical terms
into percentage in order to answer the first
research question.
- Analyse questionnaires to answer the

second and third research questions.
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Ethical Concerns

In the study, fundamental ethical concerns were taken into consideration.
The researcher asked for permission to gather data from the machinery manuals
from factory A and factory B. However, the information about the participants’
name or factories’ name, including the machine’s brand and capacity could not be

revealed due to the confidential matters of both factories.

Summary

The steps in gathering data in the main study are briefly presented in the
following Table:

Table 3.8 Brief Overview of Chapter Ill — Research Design and Methodology

ltem Research Question Instruments Results
Research  Which strategies are - 4 machinery Frequency of
Question 1 frequently utilised in manuals translation
technical translation in - 4 translated strategies found,

mechanical engineering?  version of the  grouping them into
manuals into percentage (%)
Thai

8 mechanical

dictionaries
AntConc 3.1.303

Microsoft Excel

Research  Which strategies are the Questionnaire  Grouping
Question 2 most understandable for similarities and
factory workers in differences into

mechanical engineering? percentage (%)




Table 3.8 Continued
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ltem Research Question Instruments

Results

Research  What are the workers’ - Questionnaire
Question 3 opinions and attitudes

towards the current

translated manuals? (Thai

version)

Grouping

similarities and
differences into
percentage (%)

This chapter describes the research design employed in the main study. The

mechanical terms are gathered from four machinery manuals. The data related to the

participants’ opinions and attitudes are collected from the seventeen participants

from two industrial factories by using questionnaires. The data obtained from all

above are analysed in the next chapter.



CHAPTER IV

DATA ANALYSIS AND INTERPRETATION

Details describes in this chapter are divided into two parts. The first part
presents the data related to translation strategies obtained from the manuals (Thai
version). The data from this part were gathered to answer research question | (RQ1).
The second part entails the data obtained from the questionnaires showing the
factory engineers’ and workers’ responses. These responses were analysed so as to

answer the second (RQ2) and the third research questions (RQ3).

Data Obtained from the Manuals

|. Translation Strategies Employed in Thai Machinery Manuals

After gathering all mechanical terms and meanings from the manuals, the
researcher then considered translation strategies of Baker (1992) in order to find out
translation strategies used in the manuals. All translation strategies drawn from the
manuals are grouped into percentages as shown in Figure 4.1.

35

30

25

20
15
10
s _
0

BorrowingEnglish English semantic
teclmical terms borrowing

BFrequency (%o) 30.00 22.08 18.33 13.75

Percentage

Direct translation Thaitransliteration

Figure 4.1 Frequency and Percentage of each Translation Strategy

The results revealed that there were eleven translation strategies used in the
industrial machinery manuals: 1)orrowing English technical termg30%); 2)
‘English semantic borrowirig(22.08%); 3)‘direct translation’ (18.33%); 4)'Thai
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transliteration’ (13.75%); 5) ‘providing direct translation together with Thai

transliteration’ (8.33%); 6) ‘providing Thai explanations together with English

technical terms’(2.92%); 7)‘providing English technical terms in brackets after

Thai direct translation’(1.25%); 8)‘providing Thai direct translation in brackets

after English technical termg1.25%); 9)'using closest English meaning of English

technical terms’(1.25%); 10)'providing Thai transliteration together with English

technical terms’(0.42%); and 11)half-skipping English technical term$0.42%),

respectively.

Examples of each strategy accompanying mechanical terms in SL and

translated words/phrases appeared in TL are presented in Table 4.1:

Table 4.1 Examples of Each Translation Strategy

No. Type of Translation Strategies SL TL
1 Borrowing English technical terms probe probe
2  English semantic borrowing carbon paper nsEARoNT)
3 Direct translation suction valve §u@ﬂ
4 Thai transliteration drum ATy
5 Providing direct translation together with

Thai transliteration halogen lamp

naoa a1 Tanu

Providing Thai explanations together

6 with English technical terms blower Ayfplower
Providing English technical terms in . GEGRVRTRIN

7 L : single facer _
brackets after Thai direct translation (single facer)
Providing Thai direct translation in : tempering(ns

8 . : tempering .
brackets after English technical terms DUAUAT)

9 Using closest English meaning of outer uoper roll
English technical terms corrugating roll PP

10 P.rowdlng' Thai trar_msllteratlon together hydraulic lalnsan pressure
with English technical terms pressure

11 Half-skipping English technical terms Corrugating roll, qn roll

roll
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The data shown in Table 4.1 were used to answer the first research question
(RQ1) and it revealed that there were eleven types of translation strategies found in
translating machinery manuals. The most frequently strategy used by the translators

was‘borrowing English technical terms’

Il. Discussion about Translation Strategies

According to the translation strategies obtained, there are five interesting

issues to be discussed in this part.

A. ‘Borrowing English Technical Terms- This strategy has not been

stated in Baker’'s (1992) word levels translation strategies taxonomy.

Remarkably this translation strategy is the most frequently found
translation strategy in the manuals which is contrary to Baker’s (ibid.) statement
regarding translation strategies.

The amateur translators (engineers or their colleagues) who translated
these machinery manuals were not fully concerned with any theories of translation
while dealing with the translation task. The translators simply undertook translation
to help the workers understand the manuals. Moreover, they were familiar with
English mechanical terms and did not think that English mechanical terms are
difficult, so they frequently borrowed the English mechanical terms from SL and

purely used them in the manuals translation.

B. ‘Direct Translation’ - - Like the first strategy, this strategy has not
been included in Baker's (1992) word levels translation strategies
taxonomy.

‘Direct translation’ strategy is the third of the most frequently used

translation strategy used in the manuals. The reason is that mechanical terms are
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specific terms. If talking about ‘screw’, a picture of scre,ﬁ%] must develop in
the reader’'s mind. It is not artist language in which many synonyms were created for

one term. Sodirect translation’ was used frequently in technical translation.

C. Other Strategies follow that corresponding with Baker's (1992)
translation strategies taxonomy, as shown in Table 4.2.

Table 4.2 Translation Strategies in the Main Study which do correspond with
Baker’s (1992) Theory

Baker’s (ibid.) Translation Strategies

Translation Strategies in the Main Study

Translation by a more neutral/lessUsing closest English meaning of English

expressive word technical terms

Translation using a loan word or Thai transliteration

loan word plus explanation Providing direct translation together with

Thai transliteration

Providing Thai transliteration together with

English technical terms

Providing Thai explanations together with
English technical terms

Providing English technical terms in brackets
after Thai direct translation

Providing Thai direct translation in brackets
after English technical terms

Translation by paraphrase using English semantic borrowing
related words

Translation by deleting half of a Half-skipping English technical term

mechanical term

Baker’'s (ibid.) strategies which are not found in machinery manuals

translation are: 1)translation by a more general word (Superordinate2)
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‘translation by cultural substitution3) ‘translation by using unrelated worgsand

4) ‘translation by using illustration’

D. ‘Half-Skipping English Technicalerm’

As seen in the findings, there is a strategy cdhatf-skipping English
technical terms’ Regarding 187 terms, it was found that only one meaning of one
term was skipped. That term was ‘corrugating’, which appeared seventeen times in

the manual and was always used as a part of the term ‘Corrugating roll’.

In the Thai translated manual, the term ‘corrugating roll’ was replaced

by the meaningan roll’.

Example:
SL: TECHNICAL CHARACTERISTICS

1.1 XXX corrugating rollsare made only from solid steel ....

TL: Qmé’nwm:mamﬂﬁﬂ

1.1 an roll 989 XXX ¥i191n nan.....
an roll

[Note: XXX is the brand of products.]

Actually, the word an roll’ means any kind of roller in machines, such

as paper machine and corrugating machine, but in the contexts, the readers know
which roll is being referred to from context clues, for instance the brand of the
product, or if it was the second time mentioned in the same paragraph, so the
translator skipped translating the term ‘corrugating’. Nevertheless, the translator
maintained the term ‘roll’ in the context to enable workers to fully understand the

context. Newmark (1988a: 151) states that technical terms are normally around 5-
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10% of a text. Although this may be considered a low number, it is still the most

important component of each technical reference/manuals.

Other words or lexical items which do not possess the key meanings in

the manuals were also be fully skipped, for example, from Manual B (Play Plate):

Maintenance

» Thanks fo their design the play plates do not require any special
maintenance. They must simply be kept clean all the time.

N19LNgesNEI

o uduwanlAfumeenuusazainnifuednf flifnnmintheeihmiagdu

FiAE i e AT L ze AT B uE AL 45T

Figure 4.2 Skipping General SL Word

The word ‘Thanks to’ was skipped in the translated manual because it
was not a technical term and it was unnecessary to the meaning of the context. This
skipping did not affect the meaning of the context.

E. Multiple Strategies in one Technical Term

It has found out that one technical term may be translated by multiple
translation strategies. For example, the term ‘corrugating roll’ was translated into 4

different types of namesa roll’, ‘gﬂﬂ‘@?@’, ‘roll’, and ‘corrugating roll’.

In Factories A and B, most of engineers graduated from different
institutes, so this can suggest that they were familiar with different mechanical
names which refer to the same mechanical device. Because the persons who

translated these manuals in tliRroduction Sectionwere engineers and their
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colleagues as mentioned in Chapter I, they were not professional translators, so they
were not concerned with translation methods such as parallel structures of word
form. That is the reason why one mechanical term has translated into multiple

meanings.

In the next part of this chapter, factory engineers’ and workers’ opinions

towards machinery translation are presented.

Data Obtained from the Questionnaire

The questionnaire was divided into 3 parts: personal data, lists of mechanical
terms and open-ended questions. The results of each part are shown respectively as

follows:

I. Questionnaire Part I: Personal Data

The data obtained in this part were from 17, out of 20 participants, who
returned the questionnaires to the researcher. Three persons did not return the

guestionnaires because they had tight schedules.

As mentioned in the previous chapter, in the part of personal data, the
participants were asked to inform about their genders, ages, educational degrees,

occupational positions, and work experiences.

All seventeen participants were males. Nine of them were engineers and
eight of them were workers. Most of them were between the ages of 31 and 40 years

and had been working for 6-10 years.

An interesting point is about their educational backgrounds. To be able to

understand clearly, Figure 4.3 shows the details:
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50
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Master Bachelor | Vocational \_-‘oc.c_nric-nal ‘ngh Junior High
. - Certificate School School
Certificate
mPercentage 0.00 29.41 47.06 17.65 0.00 5.88

Figure 4.3 Educational Background of the Participants

Nearly half (47.06%) of the participants, eight people, reported that their
educational degree is High vocational certificate. Five people (29.41%) held a
Bachelor's Degree, and three people (17.65%) held vocational certificate. One
participant (5.88%) had only finished junior high school. None of the participant

possessed a Master’'s degree and a high school diploma.

According to the data related to the participants’ educational background, it
can be interpreted that their English ability may not very good. This perhaps could
more or less impede the understanding while reading English manuals as can be
seen in the next part which presents their opinions about English-Thai manual

translation.

II. Questionnaire Part II: Lists of Translated Mechanical Terms

In the second part, the participants were asked to identify if they understood
the translated meanings of the mechanical terms. They were also asked to provide
comments or to suggest other Thai meanings which they normally used or thought
that those Thai words were more understandable for each mechanical term. The
results of this part are presented in Table 4.3 and the results are the answer to RQ2:
which translation strategies are the most understandable ones for factory workers in

mechanical engineering?



Table 4.3 The Most Understandable Strategy according to the Participants from

both Factories

Number of The Most l\ltﬁr:krfésotf
No. Participants Termsinthe understandab %
. . Understandable
Questionnaires  le strategy T
erms
. Direct
1 Engieer-A-1 90 ! 20 22.22
translation
2 Engieer-A-2 90 Ruect 22 24.44
translation
3 Engieer-A-3 90 Jirect 23 2556
translation
) Thai
4 Engieer-A-4 90 R Niteratbn 18 20.00
5  Engieer-A-5 90 e 19 21.11
translation
Thai
6 Worker-A-1 90 transliteration 18 20.00
7 Worker-A-2 90 fEnall 17 18.89
transliteration
Thai
8 Worker-A-3 90 transliteration 18 20.00
9  Engieer-B-1 97 el 31 31.96
transliteration
. Thai
10 Engieer-B-2 97 Bsliteratinn 35 36.08
11  Engieer-B-3 97 O 28 28.87
transliteration
. Thai
12  Engieer-B-4 97 transliteration 25 25.77
Thai
13  Worker-B-1 97 . . 27 27.84
transliteration
Thai
14  Worker-B-2 97 b . 25 25.77
transliteration
Thai
15 Worker-B-3 97 . . 28 28.87
transliteration
16 Worker-B-4 97 Thai 30 30.93
transliteration '
17 Worker-B-5 97 Thal 25 25.77

transliteration

59
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According to Table 4.3, conclusions can be drawn as follows:

1) Regarding the opinions of five engineers from Factory ‘ditect
translation’ was the most understandable strategy.

2) Regarding the opinions of three workers from Factory "Fhai

transliteration’ was the most understandable strategy.

3) Regarding the opinions of four engineers from Factory Bai

transliteration’ was the most understandable strategy.

4) Regarding the opinions of five workers from Factory Bhai

transliteration’ was the most understandable strategy.

The opinions towards other strategies were grouped into percentages and

shown in Table 4.4.

Table 4.4 Percentage of Understanding towards Translation Strategies

No. Translation Strategies Number of Terms %
1 Thai transliteration 49 26.20
2 Direct translation 42 22.46
3 Borrowing English technical terms 41 21.93
Providing Thai transliteration together

4 with English technical terms 16 8.56
Providing direct translation together with

5 : : : 9 4.81
Thai transliteration

6 Providing Thai explanations together 3 4.98
with English technical terms )
Using closest English meaning of English

7 : : . 7 3.74
technical terms without translating

8 Providing English technical terms in r 3.74
brackets after direct translation '
Providing direct translation in brackets

9 . ) 5 2.67
after English technical terms

10 English semantic borrowing 3 1.60

Total 187 100.00
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The top three most understandable strategies for all participantsliaas
transliteration’ (26.20%), followed by direct translation’ (22.46%), and
‘Borrowing English technical terms{21.93%). ‘Providing Thai transliteration
together with English technical termsProviding direct translation together with
Thai transliteration’, ‘Providing Thai explanations together with English technical
terms’, ‘Using closest English meaning of English technical terms without
translating’, ‘Providing English technical terms in brackets after direct translation’,
and ‘Providing direct translation in brackets after English technical termstre
8.56%, 4.81%, 4.28%, 3.74%, 3.74%, and 2.67% respectively. The least
understandable strategy w&nglish semantic borrowing(1.60%).

Moreover,'Half-skipping English technical termsivhich was found in only
one term —corrugating roll’ (SL) in the manual, was not in Table 4.4 because the
meaning of this term was half-skipped irttoll’ (TL) . The reader could understand
the meaning of the term by the context, for example it was the second time
mentioned in the same paragraph as explained in the first part of this chapter.
Therefore, this term could not be put in the questionnaire and there was then no

result of the participants’ opinions for this strategy.

Interestingly, the opinions between Factory B’s engineers showed that
Factory A’s workers and Factory B’s workers towards the most understandable

translation strategies are the similar, and that the most understandable translation

strategy is Thai-transliteration’, e.g. (nasuvaa3ias’ . Only Factory A’s engineers

believe thatDirect translation’is the most understandable strategy.

However, the least understandable translation strategy for all groups of

participants is similar, that i€hglish semantic borrowing’

Figures 4.4 and 4.5 are examples of the most and the least understandable

strategies:
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* The hydraulic pressure-staged at 180 bars.
» Check that th€ thermal relay)is cormrectly set at 9 A, if necessary
adjusts.

» unvduhifulelnsfinfiuanzauszedi 180 ung

S T =i 2 L kR = T R 1 [
«  nuuivRsasaeU FROEWVE THE aiael leguneifudalafiezd 9 weudl fnlue %‘Lu

A 1 Bz o B = o
sefufInan? Wil fufaulazsfufivanzay

Figure 4.4 Examples of the Most Understandable Strategy: ‘Thai Transliteration’

No. Reference Name Quantity
1 103342-1 PJwire card 1
2 33356 sria 1
3 33256 1
4 103475 1
5 103474 1
No. Reference Name Quantity
1 10334 2-1 uelaaasiland Pdwire 1
BT So T Ay
2 33356 Jadelinanieu 1
3 33256 TheeeRaseero] 1
4 103475 %sti;rﬁ_*l_ ﬂ_ﬁ}’h‘ﬁ'h 1
5 | 103474 find2 sesd 1

Figure 4.5 Examples of the Least Understandable Strategy: ‘Borrowing English

Technical Terms’

From these examples, in Figure 4.4, the term ‘thermal’ is transliterated into

Thai as tnasuaa’, but in Figure 4.5 this term is translated into Thaiwsaaa1u
Faw'. According to the participants, they understanth$uaa’ more than 4fiaaa1u

Sou.
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The answer to RQ2 was that the participants mostly understood the terms
using‘Thai transliteration’in the translated manuals. The next part presents the

results to the answer for RQ3.

lll. Questionnaire Part Ill: Open-ended Question

The third section is an open-ended question asking for participants’ opinions
and attitudes towards the types of translation strategies employed in the mechanical

manuals. There were 4 questions in this part:

1) Did you encounter any problems with machine's English manuals?

2) Did you encounter any problem with machine's translated manuals into
Thai? Please express your attitudes towards the manuals.

3) Do you have any suggestions for translating machine's English manuals
into Thai?

4) Do you have any other suggestions?

The answers of each question are shown in percentage together with reasons

and suggestions.

Table 4.5 Participants’ Responses to First Open-ended Question

Questions Answer % Reason / Suggestion
Q.1 Problem With (SZYSESW) 4117 Do notknow the meanings of specific
English machinery o970 =" English mechanical terms
manuals

Do not know the meaning of English
23.53 mechanical terms which were seldom

seen.
17.65 Do not understand English mechanical
' terms, sentences and grammars.
No 11.76 Familiar with mechanical terms
(17.65%) 588 It normally uses easy sentences or

words.
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As can be seen from the Table 4.7, in responses from all participants to the
first question of this part, most participants (82.35%) had problems in using
machinery English manuals because they did not know the meaning of some words
and/or grammars. The remaining participants (17.65%) stated that they did not have
any problems when they used the machinery English manuals because they were
familiar with mechanical terms, and they additionally thought that this kind of book

normally uses easy words or sentences.

Table 4.6 Participants’ Responses to Second Open-ended Question

Questions Answer % Reason / Suggestion
Q.2 Problem with Yes Mistranslation. Some translated words
machinery translated (58.82%) 29.41 do not make sense in technical
manuals into Thai translation.
2353 Some translated versions are not

understandable.

In case that those translators tried to
5.88 translate the whole manual into Thai,
it's hard to understand.

No

(41.18%) 41.18 It's easier to read Thai than English.

In response to the second question, most participants (58.82%) still faced
some problems with using translated Thai manuals because of 3 reasons: 1) some
translated versions were not understandable, 2) some translated Thai versions were
difficult to understand, especially in cases where the translator tries to convert the
whole English manual into Thai, and 3) there were mistranslations: some translated
words do not make sense in technical translations. However, one-third (41.18%) of
participants confirmed that the Thai version manuals were easier to understand than
the English versions.
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Table 4.7 Participants’ Responses to Third Open-ended Question

Questions Answer (%) Reason / Suggestion
Q.3 Suggestions for Translator should use easy single
translating machine's 29.41 sentences in order to avoid
English manuals into complexity.
Thai Translator should have specific
experience or knowledge in that kind
17.65 of machine before translating this kind

of translation in order to avoid
mistranslation.

Translator should use terms which all

11.76 o :

users are familiar with.

Translator should avoithorrowing
11.76 English technical term'f impossible,

it is better to keep English term it in
brackets.

It is not necessary for translator to
translate word for word. Some terms
11.76 should be transliterated or English
terms should be borrowed to make the
meaning clear.

It should be re-written smoothly rather

R that direct translated.
5.88 Glossary is needed.
5 88 For easier use, bilingual manuals are

needed.

Almost all participants gave suggestions for translating machinery manuals
into Thai. More than one-fourth of participants (29.41%) suggested using single
sentence. The group of 17.65% said that the translator should have specific
knowledge in what they translated. Two groups of equal percentage (11.76%)
recommended translator to use terms which users are familiar with and avoid
‘borrowing English technical termsTwo groups (5.88%) revealed that they were
pleased to find transliterated or English words rather than direct translation which
are not clear. The remaining two groups of 5.88% advised the translator to make a

glossary or to make the manuals bilingual.



66

Table 4.8 Participants’ Responses to Fourth Open-ended Question

Questions Answer % Reason / Suggestion
Q.4 Other Yes 5.88 Bilingual manuals are needed.
suggestions (17.65%) 588 Thai manuals are needed

Even though English manual is not
too difficult but there should be a
Thai version because some workers

38 cannot read English effectively.
Thai manuals can help increase the
speed of work.

82.35

(82.35%)

In response to the fourth question, there were only three participants who
gave suggestions. The first one (5.88%) would like to use bilingual manuals. The
second one (5.88%) preferred Thai manuals. The last one (5.88%) commented that
even though English manuals are not so difficult, but there should be a Thai version
because some workers cannot read English effectively. Thai manuals can help
increase the speed of operating each factory machine. However, most participants
(82.35%) made no suggestions. The reason of no response for this last question
complies with Newmark’s (1988a: 30) statement that it is easier to state what is
inaccurate than to say what is accurate. Especially, the participants are not in
translation’s field. They might not know how to improve the translation task, but all

of them can answer which strategy is understandable.

In conclusion, all the research questions expressed in Chapter Ill were
investigated with all instruments and methods previously mentioned in this chapter.
The first part aims to determine the frequency of translation strategies found in
machinery manuals. The second part is to analyse the participants’ opinions toward

each translation strategy, including their suggestions for technical translation.

In Chapter V, the significant points of the results are discussed and

compared with the literature cited in Chapter Il. In addition, suggestions for solving
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translation problems found in the main study and recommendations for further

studies are provided.



CHAPTER V

DISCUSSION AND CONCLUSION

This chapter focuses on three sections. The first section is to conclude the
results of the main study. The next section, the researcher proposes two suggested
models for machinery manuals translation. Finally, the last section provides

pedagogical implications and suggestions for further study.

Results of the Main Study

The results of the main study are concluded as follows:

I. RQ I: Which strategies are frequently utilised in technical translation in

machinery manuals?

The results revealed that there are eleven translation strategies used in the

industrial machinery manuals:

1) ‘borrowing English technical term$30%),

2) ‘English semantic borrowing22.08%),

3) ‘direct translation’(18.33%),

4) ‘Thai transliteration’(13.75%),

5) ‘providing direct translation together with Thai transliteratiof®.33%),

6) ‘providing Thai explanations together with English technical terms’
(2.92%),

7) ‘providing English technical terms in brackets after Thai direct
translation’ (1.25%),

8) ‘providing Thai direct translation in brackets after English technical
terms’ (1.25%),

9) ‘using closest English meaning of English technical te{th&5%),
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10) ‘providing Thai transliteration together with English technical terms’
(0.42%)),
11) ‘half-skipping English technical termg.42%).

The strategy which had been the most frequently employed in the machinery

manuals isBorrowing English Technical Terms'.

Moreover, there were another six strategies which concerned using SL
(English) in the translated texts. These strategies are practical for amateur translator
such as engineers and their colleagues, but these strategies do not follow any
translation theories as mentioned in Chapter II: Newmark’s (1988a: 45-48) eight
translation strategies in the form of a flattened V shape diagram, Larson’s (1984:
15-17) seven translation strategies categorised from the form-based translation to
the meaning-based translation, and Baker’s (1992) eight strategies for non-

equivalent at word level.

From the above translation theories, there are no translation theories suggest
a translator to use original L2 terms in the translated version. However, the results
obtained from the main study show that the amateur translators employed the

original terms (English mechanical terms) in the translated manuals.

In sum, practical translation strategies in real situations can be inconsistent
with actual translation theories. Nevertheless, Newmark (1981: 128) also suggest

translators to concern about translation products rather than process.

II. RQ II: Which strategies are the most understandable for factory workers in

mechanical engineering?

The opinions of most participants: 1) Factory B’s engineers, 2) Factory A’s
workers and 3) Factory B’s workers towards the most understandable translation
strategy were similar in that the most understandable translation strategyhaas

transliteration’.
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Only Factory A’s engineers whose opinion was different. The most
understandable translation strategy for Factory A’s engineersdivast'

translation’.

Even though, most participants’ answer is similar, there is still different
answer. The reason could be because the participants were graduated from different

institutes and familiar with different names of machines.

Focusing on the responses of participants, they gave the same responses that
they mostly understood hai translation strategy’ The findings of the main study
correspond with Newmark’s (1988) study which suggests that it is important to
consider: who the target readers are; what their requirements are; and whether they
will translate for the same or different target readers. Hence, it can be said that the
instructional manuals should be translated to serve the target readers or the current
factory workers who preferred the translation strategy which likely met their needs:
‘Thai translation..

In conclusion, this study raises awareness that in some situation,
understanding of a target group is considered very essential. It depends on the
objectives of the translation. The objective of industrial machinery manuals
translation is to help some factory workers who have problems in fully
understanding English. Therefore, the translator should firstly care for the workers
who must depend on the translated manuals so as to effectively run the factory

machines.

[ll. RQ Ill: Did you encounter any problem with machinery translated manuals

into Thai? Please express your opinions and attitudes towards the manuals.

One-third (41.18%) of participants confirmed that the Thai version manuals
were easier to understand than the English versions. But the mechanical terms

should be translated by usifighai transliteration’ strategy.
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While, most participants (58.82%) had still encountered some problems with

using translated Thai manuals because of three reasons:

A. Some parts of translated versions are not understandable

For example:

1.2 Insome cases, to achieve greater efficiency, the corrugating rolls may have their teeth coated
with chrome or tungsten carbide. The proper coating choice will be determined by operating
conditions in the single facer (deckles, speeds etc), and by the quality of fluting medium to be used.

] o A gy s e B P gy ; =t <t
1.2 Tuwansal mehildszansnmnand a19v=Aoali Corrugating Roll 1 teeth 1
2 j AL W 4 2 A ' a
nAaAIY chrome WioamAuMiTUA MFAGEUTNINE AR YUBADAN I
4 q i 2 o % P
ihaulunioniaoy (single facer) (deckles, N353, <1a4) HazAUOGAVAMA N

101 fluting medium 11 1%

Figure 5.1 Extracted Manuals both SL and TL Versions Showing Unclear Parts to

Comprehend Mechanical Terms according to Workers

This extracted manual shows the workers difficulty in reading translated
manual because there are plenty of English mechanical terms. Some terms can be
translated into Thai, but translators did not translate them correctly or properly, such

as ‘teeth’ (SL) should be translated asw’ (TL), and ‘chrome’ (SL) should be

transliterated adésdun’ (TL).

B. Some translated Thai versions are difficult to understand, especially in
cases that the translators tried to convert the whole English manual into Thai. For

example:
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Note: (Steering joints gannot be inspected on
pldyprates:

* If necessary move the vehicle forward and repeat these operations
on the rear axle.
*+ Once you have finished these tests, remove the vehicle from the

pit.

2. .y R | | -
THEMR TarBTZLLTNALLIRE :bL;Jﬂ“IN'_IﬁLﬂV]ﬂﬁﬂu“lﬁ@’]ﬂﬂﬂﬁﬂ%aﬂklflmﬁwu

r o ) B l - o ﬂ'll oo e J’ " [} o o 'ﬁy :
HrdnThe IaeEn Wavtinie Iideudstiuueguuisiuwan udovindndumne
AMIMARBLENAT

- WaRuaanimaaauLdia lininmesna N AN NARB LR UHLNAY

Figure 5.2 Extracted Manuals both SL and TL Version Showing Difficulty to

Understand according to Workers

The term‘steering joint’ (SL) means fadatssuies’ (TL) in Thai, but

workers normally call it agoint’ and they will know from the context which joint

they are talking about. In this sentence, they prefer ‘gtaering joint’ (SL) is

transliterated asibuy’ (TL).

3) There are mistranslations: some translated words do not make sense in

some technical translations. For example:

6.3 Do not turn the rolls without paper unless the pressure has been released.
When the rolls are turned in order to heat them they must be without pressure
and with oil.

a ' ) 1 L A ~ NI E AR -
6.3 wodaou Pressure a1 aamuyugn Roll Taoluiinizam Taenbilaaou pressure o

“ . gy v Vv . 1
an Roll gmupuionhiFau szde niupuaiminiuuals1d9n pressure

Figure 5.3 Extracted Manuals both SL and TL Versions Showing Mistranslation
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This sentence is confusing because of the underlined phrase. Without this

phrase, the sentence is correct and understandable.

These examples show the problems of translated manuals which participants
encountered. In order to help make the manuals clearer and more understandable,
the researcher suggested two models of machinery manual translation which are

described in the next section.

Suggested Models of Machinery Manuals Translation

With regards to the problems of machinery manual usage according to the
participants, the researcher proposes two models for machinery manual translation:
first, the ‘Thai transliteration’ strategy should be used for translating those
mechanical terms, and second, a Picture Glossary should be added at the end of the

manuals.
I. Use of ‘Thai transliteration strategy’
According to the participant’s answers, they mostly understood the terms

translated byThai transliteration’ strategy. Hence, the researcher suggests using

this strategy in translating machinery manuals, for example:
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Fig.8

8. When all probe positions have been added press the start button and machine
should begin 1o calibrate all required positions.

K02, e e :
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8 ma‘anllwamulmﬂnﬁun 3 O ﬂlli!l.lshﬂﬂ‘il.f'l'l;ﬂm'!'i

Figure 5.4 Extracted Manuals both SL and TL Versions

According to the Figure, the term ‘calibrate’ was translatedasi.fizay’
which is‘direct translation’. The researcher proposes to transliterate this term as

‘a1aLuIn’as in Figure 5.5.

< {x“_'nﬂi:r? PAA . DAs Bt
|Y “uaz 4‘ [=  Zifea J[' =) Cowy camann | |
ml Step | Open | Sewss

T

iz -01_1_!_._2__:,,-___,, Bl B0 (Bt d (ot | sStmn i =l
|27 800 ¥ 2900 L2460 - mg :
Mum| 085 Wassmsne  [Frmewan e i ] - e

Fig.8

8. ﬁﬂmnuﬁhhmﬁqﬁm{nv@mﬁ1mﬁmauﬁ‘ &7 BUASY

Figure 5.5 Model: Thai Transliteration



75

This model should enable workers to understand the manuals more

effectively.

lI. Picture Glossary

A picture glossary may be needed at the end of the manuals in order to help

the workers fully understand the terms.

i

1. Replace probe stylus with new stylus to be calibrated and used (ensure all
timing marks between probe and stvlus head are aligned i.e. Black square to

black square etc.) ——
2. Move probe head near to wher@brating balél/?s situated on table
Bl iy A5

Datuming the probe

& 1 8 e 4 ¥ 5 ' & 2
1. fsnsstylus fesinnaouiivudunias dndumisdydnusing i)
4 . Yo d : W Zuy ¥
2. iowialwsy i 1nAnG Suammusioy (calibrating ball Fagafinsluuliud

Figure 5.6 Extracted Manuals both SL and TL Version

The model of the glossary has presented in Figure 5.7.
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Datuming the probe

a L = = = = 4 = T = -
. AR stvlus NEYIN T ADLMBLA LN DA (11:311!!?{“4?7‘.’\]“3\‘1!!&%5 N

D gt

4 - i Vo o = = &
wauialns vl inady Sususeudioy calibrating ball) (**see the Glossary) ¥ign

a Ly = EJ
ArAd Nuuldzuan

Glossary

\:’;Z%
Calibrating ball I

Figure 5.7 Model: Picture Glossary

These two solutions are proposed in order to more or less solve problems
regarding the findings of the main study. It is hoped that most workers who did not
fully understand the Thai translated version of the translated machinery manuals
would make use of this model: Picture Glossary. They then could have a better
understanding of those mechanical terms. In the next part, pedagogical implication

and suggestions for further study are presented.

Pedagogical Implication

I. Developing the translation course

Since technical translation is clearly helpful for technical and engineering
students studying translation course, the researcher hopes that this study will raise
awareness of English teachers, educators, or other concerned persons of other
academic disciplines interested in translation to add a technical translation course to

the curriculum, apart from novel translation, newspaper translation, and so forth.
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Suggestions for Further Study

|. Extending scope of the study

The main study is limited in the number of participants because there is a
small number of mechanical engineers and workers who directly use the manuals
(Thai version) in order to operate the industrial machines in Factory A and Factory
B. Another reason for the small sample size is that the research material (machinery
manuals) is a kind of confidential document used internally in each factory.
However, this study may provide helpful guideline and information for further study
by interested individuals. A future study may focus on more in a larger scale or a
great number of factories should be included, thus increasing the number of

participants.

II. Examining other fields of translation

Certainly, this study can be developed further and in greater depth in some
areas. The researcher suggests investigating translation strategies in other technical
fields such as food science, petrol chemical technology, and bio-technology,
because new technology is always being developed; instruction manuals need to be
translated. The findings of translation strategies can be compared with the findings
of previous studies. This can more or less broaden not only the translators’
perspective of translation processes and products, but also other academics that are

in need in gaining more knowledge in translation field.
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Questionnaire on the Understanding of Mechanical Technical Terms Translation

Factory A

Objectives:  To investigate which translation strategies used in engineering translation are
the most understandable for target readers: engineers and technicians.
All technical terms in this study comes fiom machine's instructional manuals
and technical dictionaries.

Instruction  The test is consisted of three parts.
Partl:  Informants' Personal Data
Partll:  Understanding of Mechanical Technical Terms Translation
PartIll: Open-ended Questions

Partl Informants' Personal Data
Please fill v in the gap provided of complete the blank

1 Gender Male

2 Age 20 — 25 years
26 — 30 vears
31 - 35 years
.................. 36 — 40 vyears

.................. Above 40 years

3 Educational Degree 71 Master Degree 71 Bachelor Degree
-1 High Vocational Certificate 1 Vocational Certificate
71 Other (please specify) ..oviircnenans
4 Occupation
.................... Engineer Work experience .................year(s)
.................... Technician Work experience .................year(s)



Partll Understanding of Mechanical Technical Terms Translation

Instruction
One technical term can be translated into many types of translation such as
direct translation, transliteration, and mix approach. Please mark v in the gap provided
to show that you understand the meaning of the technical term or not.
However, if the meanings in each item do not make sense for you, please identify
the proper meaning in the blank after "Others (please specify)". Moreover, if you have
some comments or suggestions, please write down in the blank after "Comments"

Example
1. battery
Translation1 uumleaj  [Translation2 v Translation3 battery
Fully Not Fully Not Fully Not
{;
undrers_land_UmierStﬂnd understand undex‘standtundemtand‘ understand | understand : Vigdgegnd understand
v : v v :

Others (please specify) Batt.

Comments The tranglation 2 is old word.
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Part III  Open-ended Questionnaire

Instruction Please answer these questions

| Did you encounter any problems with machine's English manuals?

2 Did you encounter any problem with machine's translated manuals into Thai?

Flease express your attitudes towards the manuals.

E: Do vou have any suggestions for translating machme's English manuals into Thai?

4 Do vou hawve any other suggestions?

Thanlk: You S0 Much



Appendix B

Samples of Responses from Questionnaires
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' 3 P o & oo s o

dIun 2 a;&ammnun’maan‘l'ﬁﬁwﬁqmnﬁmmaana

Aasuae
AEmYiaangeanIEnedmInssunieds indnsuwlauaridlunmuinanaosudwn
mfimsiudwiduninge TWsawamenuaauiulaansidietaomng v astudasite
1 mswlagduuuseg lundazda vivlvivinuidinlasdwdiiuniabiatnels uswingudwi
Tuusinzdabifidfivinuiudnmnsan Tdsesaugldniiviuialuta duq (ilsaszu).......
winvindfisnuiuwdadaiauanuzlunisula nsannanaciutos aruniu.....

faat

1. battery

dlal WUOLAES ghudaz a1l dlas baite

tgintaunn vila Tidinta | Winlaun ita avdinta | wdinTaun \ihta Nivdinta

thunane 1ARNe 1hunate
v 7 v
duq (Tlsasey) g G 0 05 BER W O\ M
AR A3 gl hidndilasldaSe Tunisvine



1. abrasive

anat sV Ldidag fuila2 fsidionsa a3 [IRbi) dudad abrasive
wihlana [Winladhunaie|  lbivinia ihlana [dinlathuaate|  lidinia winlawn uinlathunael  iuinla vinlaann [uihladhuaate|  ddinla
‘/ v v v

8uq (Tsasw)

ATy
2. ageing
amdal virTvlsiany Auilaz AsRnusa
Wnlamna  uintathunae]  lidinla wilawn iihlathunste] idinla
\/ v

duq (Tusaszy)

oy B RS Y WA, YA A NN TN

3. align

Alal VUUI auila2 a9 Tiase aua3 Antidlududiondu emilad align

Winlanna  [wWihlathunate|  hidinla wihlannn  [lintathunate|  audinla dinlawna uihladhunae|  ‘lddinia wWinlawnn [ihlathuaate|l  Lildinta
N v

duq (Tusasey)

ALY

4. annealing

adal winlvidausn enla2 auwniien aula3 wautla audad asvinlviundien
winlaunn  [Wihladhunae)  ‘Lidinia winlana  [inlathunae|  hivinla wihlawnn  hdinlathunae|  ‘Livdinia winlawn uinlathunats]  ‘ldudinia
v v
dwdas  asauduaa (vinlviwiiendiv) auilab annealing Aala7 annealing (Nsauday)
wirlaunn [Wihladhunae|  Lidinia ihlana  ntathunane|  laidinda wdilaan dihlsthunane|  Livinia
v v

T6



5. assembly
auilal lsuiis duala2 dsznaufudiue g vaseiasing |ruilad isenau sinilad senaueFan

vhlamn dinlathuaate]  hidnia irlaann  uinladhunang]  hidinda virlana [uinlathunae]  blidinla vihlaann [hladwnae]  Lidhla

duq (Talsassy)

iy el MmN AR [ WIS L8 ™y ¥ ©»N.
6. ball
dlat HEER) fuilaz gAwman a3 01U (ball)
vinlaina  uintadhunate]  hidhia ntaana  uinlahuaaw]  “hidihia vihlaann [uihlsthunane]  aivnia
v_ 1 v | |

BUVCISITEU) oo oo eeee oo oo eoes oo ee oL L ee e et et e oo eemee e e e eees e eeeee e seee e eee e eeeseeeeeeem

o
ﬂj’]nt’“u .............................................................................................................................................................................................
7. base
Audat 57U awnila2 L a3 wviy dudad viavaay
vintawnn  [dihlsdhunais|  lddinta vintaana  uintathunang] Uhdints vinlaann Juinlathunate]  Lidinla vntainn [vinladhupaw]  Wdhis

v v
Bug(nse) . B N L7 WY\ A4 &Y /J\1\&F DL  »
LTz TR, W, S 7D U 1y P 2ea . ottty R g . ¥ Y A
8. bearing
swmalat fisagiumsdund a2 Wus alald AszAuman Awlad FA9RY
vinlaina_ [udinlsihunate]  lidinda vinlaina idnlathunane]  bidinta vnlann [uinTathunans]  hivdinta vinlaana fuinlahunaie]  Lldnla

| I ! 1 v
dunlas AR euilab bearing
witlaunn [vhlshunat livdinia vinlaann uihtsdthuasig lddinla
v

Auq (Tulsaasy)

=
AITULRU

¢6



9. bearing sleeve

duilat gnauaan a2 bearing sleeve
whlaunn  (uinladwnane]  Lidnta winlann  inlathune|  Tdudinla
v

8uq (Tulsesew)

ARUTRY

10. bending
filal vadulédy auiaz viagaudi Lév fuila3 finaa edlad bending

B2
B2

unlamna  uhlshunae]  lddinta Wnlawn  [dihlathuaane]  Lidinia vinlamna  [htathunane]  “Lldinta dnlaunn unfadhuasg]  “lldinla

Huq (Tilsesew)

evwuhy
11. bolt
Mmuial LA R EY] bolt
winlaynn [Whlaihunae]  ‘bivihia vdntana dntacthunane]  “Lidvinta

7 ] | Y !
dun (Wwse) B WML NIV BN S & N
mdy W N B \NRIIRNT O MdIPND AN A W /Yy ¥
12. bonding
duilal msidaun dulaz RN Alal msdseau duilad gnm
dWinlann  uihladhunate]  lalvinda wnlRmn uinladhunate|  Taddinla dWinlawnn  idintadhunate|  CLivdinta wintaann uihlathunaaw|  hldinls
AU IRl
et Vv
13. calibrate
alat U5ufiay auda2 YSuinunesgiu awilald drauianuiea auilad qauLday

dintawnn Wntsithunane) laludinda irlaun dintathunatg) lidihia whlann  [Whisadhunatel ‘Llidinia wdinlauna  [inlathunae] lddinia

v

dun (Talsmseag)

<
ATTULUY

€6



14. carbide

Auilal miﬂsxngums’uauﬁﬁmqu‘%a euilaz slsvnaumiuay fmila3 a§lus amdad carbide

Agusgndlszana
vilasnn uintadhunate]  ddnia vinlamna  inlsthunane|  bldinia vihlaann dintathunaie]  lldinda virlaunn  [vinlathunate]  hidinda

‘/
Bwbnmy) . M N M\ L AR b ), A N TR Y N
IEC Y S . e AN 2y AR QYL Y A W
15. carbon
dualal gy dwda2 IR duila3 AFuaY
vntann inlathunaty]  ldihda intawa  hdintathunae]  Ldhla vinlaunn [uinlahunane]  Lldinta
v NG
CRTCELCVIN I sV BF. NOZ L - 0. . - A" N
vty WSS LV EAY e AT R e | AN
16. carbon paper
dudal nseasAaul fuila2 ASEAAITUAY
vntann untadunai]  Lidhia uinlaann  uintsdhunang] hinda
\ | -
RIGIE . W NS WARANTA W - 0. . VAN . M- ANy e
Lo . WS SR warANed. . R .- AR R R YA
17. chamber
fuilal NTLUDAVILILEY fnla2 Wag Anila3 4291553 fuilad chamber
vintann dintathuaaw]  lddhia wilaann ihtadhunats) ladiinis vintasna  vinladhunate]  hidinda wintaxa  dntathunany]  lddiala
" [

R
T
18. chromium
dulal  Tansallavilslduaunndnnia  [dwula2 Tasulan Auila3 uilasien suilad Tasifinu (Fsdszaauiadl)

1AdaUIRAGI _ . . . —
vinlawna  udnlathunate]  Dieinia Wnlana  [uinlathunane] hivdinla dinlayn udinladhunane] Lkdinda vinlana uhladhusae|  Lldinla
C R
ANURY

V6



19. circulation

fAulal Mslaas duilaz AIUNULTEY fuila3 msuatisu fwdad 3935
unlainn Wintathuaaw] e wihlawa  [dladunste] Madudinia dinlamnn iWnladhunate]  lidinia wnlana  uinladhunaws|  Uidinia
v

duq (Tusmsey)

AU

20. coating

Amilat nstAlauil enuilaz Hunilafnin dunila3 AMsANuAD flag #staday/Auafau
vilaana  [uinlathunane|  hidinla vitaunn Juihlsdhunate]  hiudiaia vinlann [dhladhunane]  alidinla vnlann uihisdhunas]  Livihia

fuq (Tsmszy) €00 X

ALY

21. condensate

Adal Fomrunuu RTER steam dnda3 condensate

vinlaann uiintadhwnang] hidinda vinlawn dinladhunaaie)  laidinia vinlawan  [viirlsdwunsne] Taddnta

fuq (Tasasey)

evmwin BT W™ N D AN A /S -—-w N § oo
22.conduction

Aulal msiiiudhdah eula2 M i auia3 mawiienin

dinlamna [inladhusan] hidinda ntan [untathunana] hidinta inlann [uinTathunan]  laldinla

duq (Tusasew)

ALY

G6



23. condensation

Auilat ATNRUND Aulaz NI AuudUoLiinla dia3 manduiah ihabsssua [ewdad asvinlridluaas
wnlawn  [intathunae]  laddinia vihlasnn  dintadnane]  ‘lidhia dhlaun  Winlathunats|  lidinla dnlaunn  [Whladhunane]  liudia
N N v
Amias AITAILLUY dmlas NTNAUUN e EY A3¥LUIUNTS condensation
dnlaana nladwnay]  bidnila vinlaunn [uihlahunaig]  Uidinla dntamnn [uihlathuna]  Taldinta
N
o
Bun(bsany) O % M\ [ Ra¥y  \ S rak (M A 2N B W%
omoty @ e Y BRCBlA Y XN\ % &
24. copper
euilat BN fuilaz e R
vihlagn dnladweaw]  ‘lidhia wihiamn  dintathusae|  Luvinla
v

duq (Talsase)

ALY

25. corrosion

aAuilat asiansau dnila2 2INTHWY eila3 ndanaNnMIinnTau (diy)  [dulad sy

vlaunn nlathuasty] lddinia dntana [uintadhuna]  Chidinia dinlann  [uinlathuaans]  Tadinta vintainn uinlahunay]  lidhla

T

Tl

26. corrugating

RIEY virlvigu duala2 vinlvidluanyn dmila3 virlviidusas CRIRIEY] corrugating

dnlaann [Wnladhunaw]  Likhia vinlann inlsahunaie] hivdinda whlaun  [dihtsthunaw|  lLidinla witaann iihlaihunass] lidnls
\/ \/

Py ) (LJ {}

U (TIRT0L) 0 o M a0 O e e

ALY

96



27. crown
duilat
winlaunn

amiiad
iinlaunn

aualas
dihlaenn

Uszdugan
vihlsdhunaw

dda2
il

duAlnadun
dinlathyaae  Tauinia

crown
itadhunate

ARUAAN
vinlathunae

"Laitdinta Tavdinla

alvdinta
i

Suq (Tusmszy)

o
AULUU

28. cylinder

aulal ASTUANFULATDIUUG duala2 nsEuaNgYU Auila3 AsEUBNAN auilad cylinder

vitlaxa [uinTadhunaw]  hidnta dhlann [idinTadhunane]  hivinia wintann [unTathusane]  Lidinla winlawn dintathuaate]  Lihdinla
Gun(amey) B WY, I WeE & Nl R NAA) W %
pndiu B BN I WOM Ml M B, U O\ pb< SH =
29. cylindrical

Aulat WAmAugngy Auaz Unsenszuan a3 cylindrical

wihlamn  uihladhunane]  lidinla vinlauna hdinladunate lidinla vinlawin hdinlathunane|  bidinta

30. diameter

audat LurUgUaNaN9 9N AU aula2 tusugudaane sl a3 diameter
wWinlawn  [divladhuaae] ladinla Winlauan  (dinlathuaae]  Dildinla ilauin dinladhunate|  laiudinla
\/ \/
B USRTOl)
o
A i
31. evacuation
fndat AaNEN smilaz nsLen dila3 evacuation
witlaann uintadunate] ddinta Winlanon  [iWntadunate] laivdinla wWhilawn  Whladhunee) ‘bidinla
v Vv

Fuq (Tilsaszy

ATy

)

L6



32. discharge

dmilal Udasnssualvih dudaz dasddasnswualihldnmeas [ddas AELlsy3 fulad Fanssual

vnlaana  [hlathuaag]  hidhia dntaann [uintathunats]  hidinla dhlaann Wihlathunaw|  ‘liinta dihtaann uintathunaw]  bidhila
v v I v | v

alas discharge

winlaana  uinladhunat]  Lldinla

duq (Talsaszy)

ﬂ'J']llEﬁu ...............................................................................................................................................................................................
33. fit
ddal INEEY [ wad Anda2 fit
Wntann  hdntadhuase]  ludhla wilamn  hiinlsthusan|  Livinia
v

due (Tulsasen)

Ay

34. fastening

dwilal waann Aulaz AsduGe Aula3 Msiniviuu dmalad fastening

2

dnlaana Wnlahuaane]  Winia wintann_ [uinlathunans]  ldinla vintainn [dihlathunae]  Divdinia vinlana  uinTashunaw]  hidinla
- |

Auq (Tulsasea)

AU

o

35. flexibl

ddal aade / ddng ddaz U5uaale dla3 daush fuladg flexible

Wnlawn  winlathuaste] Litdinda winlawnn  uihiahunaie] hivdihla il [ihlsthunae|  lddinta wdnlawnn  udinlathuaae] lidnla
I

duq (Tlsmasy)

ANMUAU

86



36. force
suilal A9 / w5 Aeila2 force
wWhlamnn  Whlathunane]  hivdnia vinlasnn [intathunats]  Livdinla
/

o
TG Y S, Sy AR .. P S\ . W AT Y
wwiy B WK BN L L NSO RN AN P §
37. forging
sulat Mseuan a2 msfidug a3 LASNG dulad Wmanndn
dintana [Wintathunane]  TaidinTa vinlaun (dilaunane]  Didinla vihilaun  [dnladhunsne]  faiuinla Wnlama  [untsdhunang  Bhiinta |

i v | SATY| | |
&
Gua(lamssy) M WS ) BAY & AW BB e | AN B
pradiy @ R \Myy el K BEN oW ©Wweww ( X®w ¢
38. friction
fulal asdaadluin duila2 madsadszuinieg amala3 ANuile dulag aMuiaaniy
wintaann Wintsadhunane] bidnla vintannn vintadnane] livinda il dihladhunae]  Tdudinia wintlawa  vihlaihunate| Lldinia

v’ e
Alas friction
wilawn vintadhuaane] hitdnla
N4
S T
T U i
39. grease
dualal syl ewmiaz ladu R EE] hifuafiguin duilad weanassl
itamn  ihlathunane]  laddinla winlaunn  uinTadwunane] lddinga dinlawn  [vinladhunane] lalidnla dintaunn dinlathunatel  laduiinta
v v v .

duq (Tusasey)

ALy

66



40. gauge

damlatiasag Iaussduzasudaviaingval [drudaz wnaln Awilad N3 suilad aunsalinAfiiuLgaoe
dhlann iinlsbhunare] Wildnia uihtlaunn  [uintsdhunae] Lidnda uitlaann udinlathunans]  ‘lildihla dnlana uWhiadhuaaw]  Bdnta
v v iV |

dulas \A%a9Tn alaé gauge
dnlann [dnlshunane]  idnta dnlana [Wihlabuaaie] Lidinta

| v |
By, @ A [ By \elirafk MM L NS WM T &
KL LN S— AR ) A \ v YRR/ Ay AN . W, N
41. hardening
Aadal vinlviude Ala2 A syulviuds anulal VST fnilad hardening (nsguudly)
vinlasnn [intathunae]  Tihdinda dinlayn  dintathunaty] Livinla dirtasnn  vintsthunate]  Chivdinda vinlaana  uinlathunaw]  hidinta |

v N |

8uq (Tusasey)

ANULRY

42, heat conduction

Auilad ATRvAINSaY auila2 mstnilegthanuiay
dntaann Whlathunae]  hlidinta vinlana [uintathunans]  lidinla
B 00
avawdby W NN DS DNy
43. heat treatment
audat AEGaY fula2 AsTudsanusay a3 A¥LIUASHIUANEAY
vinlamna iihladhunane] laivinda vintaann vintathunan) Lidinla wihlawn [Winladhunas]  Lddinla
v

duq (Tlsmssy)

ANULTRU

J0T



44. hydraulic pressure

edatl amnueulalasan dla2 110380 pressure
wWinlainn pinlahunaw]  livdinia wihilaun vihisthunats]  Lddinia
v NG
8uq (Tusesey) Kydraulic pressare..

s [ e(/ <
ANy QD L)émm TNy &)(‘Vlﬂ} (.:O)J \T(.Y) > )7

45. hydraulic

duddat ureidelah Adaz s NIV Ldii &Nt dnda3 dlama Wit dmdad RmAunmsiadaulmnuasuauad
dinlasna  uinlathunate]  Lidinla dnlana  [ihiladhunate] bivinla dnlaina_ [dinladhunae]  laludinla dnlann  dinhfadhuna]  Lidinta
v~ v v’ |

auas 1#1asé@n

dinlagnn dintathuaate]  llidnla

v
fwr(llsesry) @ WL A Y NN s aw( 7 W9 (9 e ®# ®
avadiy W N NS IR B SRR\ A X L W N W
46. inner
Auilat dulu aula2 inner

vihlaann intadhuaane] Lidnta winlann dntadiunane) lavdinla

4
P
AU I U )
T o T T i A . _ A
47. intermittent
dnlal luwng / LHiug weeg afuila2 Lisiatflas / ldduaua eiwlal intermittent

ilann ihladhuaane] lidiala dintayn uinladhunane lhdinla dnhlawna  ditlsdhunae] lsldinda

duq (Tusaszy)

ALy

[0T



48. joint
amlal diagia / Wisia dda2 uifiu alald joint
vinlamnn dinladhunate]  hidinda uinhlaina [uhladhunae]  Wddnta virtamnn  udintshunsw]  hidhis

8uq (Tdlsmszu)

ALY

49, linear

RRICIEY] WL Awuilaz MUTBEILETI Auila3 linear
wnlaunn  [dihtadhunane]  bildhla vinlann  lidinlashunane]  ldidihla vnhlasna [uinladhunan]  hidinda
: v |

Buq (Talsasey)

ANULTY

50. journal

dal maaaumaguudhilssimana |andaz WWaRUGneN druglassdrunuduluatasviadevuunan, da [druilad journal
whilawn  [infadhunae]  Widihla vinlaana hlathunang]  dinia vinlaann uinlathunane]  Chidinda vinlaann [iintathunaw]  bivinia
N 1 \/

duq (Isesey)

AMULAY

51. linkage

duilat mstiauiog a2 linkage

B2

dintaunn iiniaihunate]  Wddnia winlawnn iinlathuna]  “Bhinia

fuq (Tsmsey)

ANULAY

52. low pressure

anilat AU fundaz pressure 61

dinlaana indadhunane)  Lldinta vinlawnn dintadhuna|  ‘lddihdla

A

v IS <
AR Mo & 1y &;n wrons (8 Ve olae sova;

duq (Talsasay) low p ressure

20T



53. lubricant

shuilal @ndadu sulaz duntaaLeiag amila3 shuLe3ag duilad il
intaun  uintadhunane]  laivdinia wnlaun  intadhunane|  Yaidinla dihlana vintadhunate]  Wiudinta Wlan  Winlathunas]  Lduinia

uq (Tusase)

ALY

54. maintenance

adal  asaamings / A1stngesnen a2 maintenance
winhlaann  [intadhuna|  lddinia vintann uintalhunats] lidihla
7

duq (Tilsmseay)

AL

55. manipulate

fual Wuufidiaya dula2 SEauusi sla3 2ATan
vinlana  unlabhunay]  Lldhla wWihlamnn [udihlahuaate] hiinla inTamn [uinladhunae]  laidnla
l R | |

duq (Tasasey)

AMULEY

56. measure

aAulal AnTale a2 measure enuidal IR

vinlaunn dinlathunang]  lidinla winlagnn  juinlathunane) Bidihia dnlawn [uinladhunan]  lbivhls

fuq (Talsmsen)

ALY

57. molybdenum

audal Tududiiu fua2 molybdenum a3 malavsuionionmaindalasilion
Wnlann  uinlathunats]  hidiala vinlawnn  dinladunse] hidhia vinlannn  uinlathuna|  lddnts
v v~ N

duq (Talsaszy)

AL

=0T



58. move

ailal Ladaud Amda2 \8au a3 move
Wnlaann  dinhlathunane]  lidnta dinlawn dinlathunane]  ‘Lldihia dinlaun  (uihladhunae]  Maldihis
v v_ v

Bu (Talsasey)

o
AWLAU

59. natural frequency

ddal AMUATITHING duila2 natural frequency
vlaunn iintadhuaate]  hidinda winlaina [uhladhunane] idhta
v ]

Suq (Talsmsz)

<
ALY

60. outer corrugating roll

dudat upper roll

vinlamn Jdihladhunane]  idnia

1

duq (Tulsesey)

ANy

61. natural frequency

auilal AMUAGTTHING anla2 natural frequency
inlasnn dnladhuaae)  hidihla vinlawn  adnlsthunaaw|  ldudinla
v v'

Aun (Tusasey)

Ay

62. parameter

anilat fudsedu / dauls auila2 winilwag
whlana [Winladhunae, lidinia wintana dnlsthunse)  lbdinda
N v

dun (Talsnsey)

ALY

vOT



63. pipe

Aulal uilu duilaz via fuila3 pipe

wihlaann intathunanel  laldihla vinlanna dinladnane] livdinla vintanin diiathunate|  Taidinis
v v~

duq (Tilsasew)

ALy

64. play

Aulal nam drwda2  asennsswivdudiudaciiu fdwilal clearance duilad nsfiseay (clearance)
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65. pneumatic
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66. position
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67. pressure
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68. pressure gauge

Aaudat LAFTAA Y flaz Le3a0 TaLToNU fiila3 pressure gauge
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71. program
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72. regulator

futal Fnddasnauly fula2 NAlaweas Auilal shulsy Auiliad eEasauRN
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v v~
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73. return valve

dalal Sunadu a2 return vajve

vintaann  (uinladhuaane]  Livinia wihlawnn  (inladwaae] il

fuq (Tilsasew)
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74. roll

awdatl  anie (gnaRednduSalany) dunia2 roll duda3 an roll dulad gnnasy

vihlaann [uinladhunae]  hidinla dhlanin  [Whtadhunate| laivdinda winlamn  dhlshunsel Ldidinda winlann dntathunate)  ivdinta
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75. rotary

dlal weEaawy Ul Aaulvivh muilaz rotary
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76. saturated

audat Ausi dnlaz BT a3 A Amad saturated
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dwlal wanaulsEEILAGaY Anla2 serial number
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78. single facer
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79. siphon
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80. sleeve
enudal daanmdnisian aula2 daan / daanviy dAla3 nsEURNEIN fndad sleeve
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81. sling

fmunlat 1248 duila2 drsuanudeuny auda3 Masdinsudonaiy dulad dnsan

vinlan  uinladhunate]  Lidhia vintawnn  dntaahunane] lldinda vhlann [uihlathunans]  Talidinia vihlaunn  fdinladhunats]  Tadinda
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82. start

Audal #nn a2 Buiiuaias / faesag Aila3 e fnlad start
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83. steam

duilal aineEaedng dala2 1aih dula3 steam

vintawna [iihlsthunane]  hidinia tintann uhladhunaw]  bidhia vintana Ndintadhunae]  hivdna
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84. stress

aulal AULAY / Lsaidiu fuila2 stress

vintanna  dinladhunane] hiddinia vintayn  uiiadhunse|  hidiaia
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85. stylus

aulat WManuMaN fwlaz stylus Awilas  Wubdssuwnanadimlsimhnmsdwivilaudayariuvigaanu
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86. tempering

Auilat nsgunds (lesnisau) fuila2 PULURA Aula3 vihitandauuay dwmdad  tempering (msaufuda)
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v v o
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87. tooth
dndat Wy ala2 Huiias dudad dwddluifunaseiasiiana  |aiudad RaU
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Ve Vv v’
P
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o
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88. valve
dwial pair] dmnilaz FovildaAunITIng dala3 fuilailn duladg wsaiileilia
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89. vibration

[ TEY] Msugaiiau euila2 asdu aunila3 vibration
dinlaann [uinlmbhunang  adidnla Winlawa  jdintaihuwnae|  liviinda dinlann  intathuna|  Wddinla
v v
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90. working pressure
fuilat AnuaUldu duda2  pressure Tuzazvinewnlng
vinlana  [inladhunaaw| Gl vntaunn [uhisdhunsw|  ldudings
| v
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1. abrasive

sunilat Asiiiidag dla2 asidiensn duda3 abrasive

winlaunn i dta | dihlaann vila faduinta | uihlann uihla Thiinla

thunaw hunaw unae
v v v

Huq (Talswsew)
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1. abutment

eudal Afn dula2 fuiiaefiy fudlad aadagiie enuilad L
vntmnn uintadhunsaw] il dntaunn dnlathunse]  bidta vintamn uinlathuaate] hidinia Wntaunn [Windaithunane]  hildnia
D

Auq (Tsaszy)

FNULAY

2. antenna < .

anilat fpaind / w@atnd duda2 sraamadmiuiunssugaduinginegasiy
vintann [Whimbhunana]  hivinla vinlama untaihunai] bidnta |

- ! i

duq (Tdsasey)

ALy

3. base plate

sudat srusasiuiRIagnus aula2 UGB AT L UG auad weiUgIU aalad unusashiaaanUnTal
vnlaunn  (Whnlathuaane]  Lidhia vntann  [wWhlathunae]  hitihla vntana [iintaihunae]  hivdala dnlana  ntadhunate]  hivdinla
i v | v 1 l 1 v
Buq(Tudsessyy) B LN BT AN/ AT el ) O ¥ S "S\W L NN
ey R N RTINS A8 AW S LI NAAS N
4, axle
dulat LAMLMEAR | Aula2 R UNEA a3 LHRINETa guilad ATUNNY
Wntama dnlahunatg hidindy vinlamn [Wnladhunaie]  lidinla vintnn  [untathunae] bivinla dintauin dinladunats) lidnds
| TV Al | | [~
dudad wnusiafugndanasse aAudat WA
dntawnn umtathuna] bivnts vntaunn [dhlathunais]  hidinis

duq (Tlsassy)
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5. brace

dualal [ERlA Auilaz 1a3asniingy drlad  lasedunisiadauiivasnsyuanlgingdn
ihlawn  [unladhunae] Tidiata WnTaina [uhledhunat]  hivihla dnlann  [dhlathunatg] hidnla |
: | [ l

guq (Talsmszy)
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6.articulation
eulal dingia auila2 syUuAULREN
winlswa [unlahuaaie]  Chilinta vntann [dinladhunate] lidnTa
v Vv

duq (Tdsasey)
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7. blower
sualal wiaviihau aula2 blower fnlad a2 blower
wWihtann  [uhtadhunane] Ll vinTaznn [uinfadhunaia] livihia dnlaun [Wntadunans lidldnda
v i v i iy l E
Suq(lsesoy), B N WY \A\Ue/B8 A5dS Wied) B V J ND\E N W
o
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8. bearing
einualal _ vsasfumsiBund Auyla2 BIEN] anilal ’hlszAunan auilad 5a98U
_ntann uiladhunag] bidinta vintann dnfabhunaie]  hidinta vintainn Juhtadhunang; hidinla vintauin fdnladhunaie bivdinta
| P 7 v ] 1 1 l v i L
Alualas Anen Audad Aagnilu
vintaun  [uhladhunate]  “Livinta vnTann [iEniahunae] hitdhla
l LV |

duq (Tusnssy)
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9. boit "
duilat gdntadm Anaz Uan
dntana [ntalhunene] hldihla winlayin  uihladhunay) bids
i !

duq (Tsagzy)
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10. brake drum

shudat AaLusn snuda2 AUWINAD dulal AULTA sinualad HANLUSA
vntan [Wntahunaw] bl dnlann aiaihunae]  Widhia ntaun [dinTathunane]  hisinda ntasa (dintathuaawe]  livina
o I [ | v | Il |
I3 1 i1

Huy (Tdsesen)
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11. brake
audad Wuda shuida2 wsn
dntwnn Junfadwasie] bidinda ihlgunn Juntathunane]  idnta
I ! 4

B (Tusasey)
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12. breaker

eudal  adngaldnnearividh adula2 WISALARS dulal LATRVEIR eulad breaker
vintamn  Lenlalunatg]  lduinta dntamn  (uintadhunan]  hidnia Wnitamna (dintathuna]  lduinla Wnlaunn [dWhtathunane] it
1 e V | | i v |

13. button
Finudat funa Auda2 thinasind aulal Tauggnian duilad tlu
vntlan uhlalunate lainta vihtaunn §m“1hﬂ;uﬂmu[ Tivinia vinTaunn Evﬁw‘hmunmo! Tlvinta vntann [untathuna]  hivnla
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14. power supply

aitlal  szauauswdng a0 alaz wWavIEARY Aruilal msianssud T aunilad alasallWd
uwngsiiangenulwi

winlann dntahunae] | lidhis dntadnn dntathunats] | BNt dntamn (Whlathunane]  Givinda dhntawnn [vintabhunane] Bivhia
] | %4 o \ i v
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15. capacity

auad AeauEiunsn aruida2 AdrIug aulad A55a95U
inlann dntadwna ] livinta vintamnn [dintadunae]  lddihila dhtamn [Wintadiuaae, lidinta
A | 4 T
H I l

guq (sasey)
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16. cabinet

fudal nangalnsatlwvh aunla2 3
| wihlana  [entadhuase] hivinta vintann [dhlathuaane]  hivhia
; P v
dug (Wenssy) W N B NG/ A5 WA e YV L N 7N ¥
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17. channel
fhudal _uguuue Aula2 2a9 snula3 Adasuay aunad channel
vntana [uintathunae]  iuinta dntaun [uhtadhunane]  hidnta vinfaina [uinTathunane]  Livdnia vntaun ihlsdhuasae] biidnla
| [ v v i :
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18. box
drulal __hmag auila2 aaavadnsallvih
intagin  ihlathunaiy] Lidinta dnlann  [uintaihunae]  hivdnls
A | ;

fuq (lalsasey)
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19. configuration

audal 1AsalY Andda2 susemauan a3 NAIULR euilad suFuse
dintaun, [uintadhunane]  hiddinda vintamnn [Winlshunae]  hidhla dntann [uniaihunate] liddhia vintann [Wntahunats]  Tduinia
V] ! o v
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20. compressed air

aAnuddat ARG Aula2 auTildduwIasanunaudn  [euial amddn enulad ANUFUAG
vintamn Wntmlunate]  biddla vinlann [Bhntadunas]  lidhs vintann undaihunae]  lidinla nlaunn [dndadhuaane]  Livinta
! | P \ | | L
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21. cylinder

autlat ASHUDNFULATAIHUG auila2 Asyuangu ginifal AsYLan R
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22. collector
audat somun fuala2 collector faudald AaaLaneaT
dintauin [dintadhunate) Livinta vintaunn [Wntmhuaat]  hivinta vntagin Juintathuna]  hidnds
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23. chassis

dudal SuavTn Aela2 et fua3 Tnsethdaatsonus duriad iAsesaaus
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24. control

dulat ATAIUAN duyaz ABUTNIR
vintawnn hinladhunang]  lddinla wntann ntahuaang] hivnta
v v’ 0 l

duq (Tuseszu)
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25. connection
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26. jet
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28, load
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29. lampholider

duddat nsgdunaan W a2 Mdanasnln
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30. main
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32. discharge
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33. circuit diagram
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34. drain
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Appendix C
Mechanical Terms Categorised according to Types of Translation Strategies
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Appendix D
Extracted Manuals (English-Thai)
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Extract 1: Manual A: Corrugating Roll

6.0 ROLLER MAINTENANCE AND CLEANING

6.1 After each working day, or when the corrugating machine is not going to be used for several
hours, the rolls must be cleaned, preferably by steam. Thev must not be cleaned with cold water
when they are hot, because this cold damage the teeth or the coatings.

6.2 Clean off the remains of dust, dirt and carbonized starch from the grooves and the teeth and
apply plentv of oil.

6.3 Do not turn the rolls without paper unless the pressure has been released. When the rolls are
turned in order to heat them they must be without pressure and with oil.

6.4 Alwavs work with the lowest possible operating pressures. This will achieve optimum
performance and will avoid damage to the teeth.

6.5 If the rolls are chromed, check them regularly for coating wear. This check is essential when
only chromed surface is going to be used. That is, if the rolls are to be withdrawn from service
when the chrome is just worn through.

6. NFBON lj‘]llﬂﬂ'llﬂil’ﬂ] THEAZ A0 Roll

o 5 e 4 : o =
6.1 wdamuiamlundaz i viadieluldldaugn Roll Huamaetalua wzdeading
WIANUz01A3N Roll uazA5NATNAz81ATAgMS 1T Steam ¥1ngn Roll didouny doa

¥i o=z 2 = 5 &
Tulihdumszezfumahmefiunda s teeth

¥ ; . M
6.2 ‘]fxﬂ"ldﬁ!u é&ﬁﬂﬂ"éﬂ I8z carbonize starch 31105848z teeth LA MUIUHUITUIHUIN
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Extract 2: Manual A: CMM

Dasnpiing the probe

1. Es=placa probe stvlus with new stylus to ba calibrated and usad {ensur=all
timing marks between probe and stvlus head are aliened {2, Black squarsto
black squars ate.])

2. Moveprobs head n=sar to where calibrating ball is sitnatad on tabls

3. Prassonthe probe head icon on the sereen to open up probe status dialogns
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4. Press onprobastylus positionMo 1
5. Enter new probe length and D)a into appropriata boxas { probe length and

DHamatar as per Child dats card)
6. Moveboth slidar bars to specific probe positionthan prassMove to, probe
heaad should now have mova to tha required position.
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Datnming the probe
1. #rte stvlus Hazvirmserudm s ﬂﬁﬂuﬁliﬂiiﬂﬂm
2. moush e R fusuasudm realibrating W‘ﬁuﬁuﬁ
3. ﬂ-n#'alm Proba Head wai1#14 probe status mma{um-ﬁ'afd

A B
i e g ae

LRI R B

nreranta s Tususei el 1

e

. EMRITNETINEE w1na'ui1u-!u5u1ﬁ1 Tweru {mn:mumﬂigﬂm MM Dam Card )
ol oo " e a ]
6. ol Emcmiees vrun A sem Ta UM pud 1 M TuEY At annsepatn CMM Data

cardﬁuin:'fuﬂﬂ
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Extract 3: Manual B: Dust Collector

5} Procedure /

Warmine - High voltage 15 presented in this process, make sure all electrical connection are secured.

Operation
a.  Machin¢ Initialization
- Turn on the main hreaker. The POWER 1s lit up
- Check the compressed air supply. It chould be at 4 bars.
- Open water drain valve at the air tank and close 1.
- Check suction valve if it 15 in the right position,
b, Stavt the Machine /
- Press START button, the JET-PULSE starts running. When the BLOWER. changes from STAR 1o
DELTA, JET-PULSE cleans the FILTER BAG.
¢. Machine Termination/
- Press STOP button, BLOWER. stops but the JET-PULSE still runs until 1t finishes the task that 1t 15
programmed
- Lock the control and never let another electrical appliance share the electrical power with the control
box.
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Extract 4: Manual B: Play Plate

ol
o

B | " i-®

R E
2 O ]
A0 5 B S5E
g alagele]n
Fa | F3 §Fa | FY
B A s 2 B
PIFIPIS
paaie, O
Mo Reference MName Cuantity
1 103342-1 P.J wire card i
z 131356 24V contact switch i
3 23256 Tharmal relay 1
4 103475 Base plate i
5 14T Box i
& 24801 EBA fuse 3
T F3464 24 fuse ]
& F45ET 54 disconnector 1
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1 103342-1 uEiaRETIE P wire 1
AELUENALRE TAT R 24V
2 33356 Hadaflaanitau 1
3 33256 weluresFRisneel 1
4 103475 %ﬁ?@fﬂfiﬂ%ﬁh 1
288 kel

5 103474 Siad 2 usad] 1
6 34601 aindifien 25 weadl 3
7 33464 uiieutindliil 1
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Extract 5: Manual B: Play Plate

Starting up
Tests

+ Once you have finished the installation, check the electrical and
hydraulic installation using the diagrams appended at the end of the
instructions.

+ Fill the hydraulic circuit up to the pump’s high level
Then, after operating the plates to flush out the circuit
(see below), complete with the remaining oil.

Use the hydraulic oil supplied: SAE 10, ref: MULLER BEM
M82032.

+ The hydraulic pressure is tarred at 180 bars.
» Check that the thermal relay is correctly set at 9 A, if necessary
adjusts.

* Once you have camied out these checks, activate the lamp’s
swiiches which will cause either a crosswise or a lengthwise
movement (these movementis are the opposite of one plate compared
fo the other).

+ Move the plates in both directions about fifteen times to flush out
any air from the hydraulic circuit which will be emulsified with the oil
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Use

Note:

Extract 6: Manual B: Play Plate

« The full device is switched on by activating the main switch located
on the front of the cabinet.

= Bring a wehicle into the pit wuntl the front wheels
lightly rest in the centre of the plates, then using the lamp, alternately
activate the switches, which will cause either a crossway movement
or a lengthwise movement (these movements are the opposite of one
wheel with regard to the other).

« It is essential that the vehicle’s brakes are applied during the
inspection; this is to enable any possible play on the axle’s pivots,
spring bolts and brake support plates to be detected.

* The lamp is used to light up, one by one, all the areas to be
inspected (namely wheel mountings, brake drums, suspension joints,
efc.).

+ Observe and note any abnormal play that you determine or.

any faulty part in order to carry out the necessary work.

Steering joints cannot be inspected on play plates.

« |If necessary move the vehicle forward and repeat these operations

on the rear axle.

* Once you have finished these tests, remove the vehicle from the
pit.
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