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Before Writing: Audience

Audience determination;

 Different points of view, interests and academic backgrounds
Example: A paper about Toeplitz matrices

For engineers: Properties and results in terms of the physical
problems in which these matrices arise

For mathemeticians: Matrices in isolation from the application
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Before Writing: Organization and Structure

Ranking your contributions:
e To identify the most important

* Helping you decide where to put the emphasis and how to present
the work as well as helping you write the title and abstract
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Abstract N\
Bacausa of te compleity of several simultanecis physical peocessas, most haal

fraresfier modeds of keyhole modis lxser welding require some simplifications 1o make
the calculations tractable. The simplifications often limit the applicablity of each
maodil b the speciic maberials Systems for which the modil is developed. In this work,
& figornus, yel computatonaly efficient, kiyhale model i developed and lesled on
tantalum, T-5AL 41 3041 stairless sisel and vanadium. Usilke prenous models, this Abstract
one combines an existing model o calculate keyhole shape and size with numerical

fuid fiow and heal transfer calculations in the weld pool. The calculations of the
loryhok peofile invobad 8 pointby-point heat balance af thir keyhole walls considering
miuitiphy reflectons: of the laser beam in the vapcur cavity. The equatians of

\4

Kﬁ&u@minhaﬂwnmm;nmmmmr /
1. Intreduction densites above 10° Weni ¥ ane requined to ko the keyhole,
which i 3 distp and namow vapowr Gty that forms bacause
Leser weelding. wilh its high efer]y defddy, i wilish used o evaporabon of aloying slements [1, 2] The lormaton of .
a3 @ joiing technique dor & renge of appications raguinng e kiyhole bmproves the enegy aficency of he welding Introductlon
i shaliow and deep penetrations. Tha inkanan] Redbdty of rooss due o muliple mliections of T laser beam within
Trox sy weedding process b5 derved from s ability 1o operale Fo ity Because of the high ey density, & porson of
in both the conduction moda for shallow penglraton and T moatal vapour becomes xciied and dfured, resulling in tha
e lryhole mode for deep penetration applications.  Enaegy formation of an elsciically neutral plasma consistng of metal
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(4. Experiments )

Thi webds described is this paper wer mase using 2 Fodn
Sinar 0V022 dhostn pumped contisuces wine Nd TG lser

ot Lowresce Livermore Mational Laboentory (LLML) [ 35)
This sysem includics & Liser powse Bupply with § maximun
powr oetpet of ZMH0W, and the liser beam s delivered
From tha povwae supply 02 0 Class 1 laser worsiation usieg
»W0m ooy 300 pm diameter fiben optic cable. Within the
werkgiation, B beam paases through o sl of 1:1 fozusiag
cplics, consisting of a 960mm collmater asd 3 160 mm

SyFiem a1 e wxit of the optics assembly was measered using
» wtercooled Coharent power maler, which has 3 nted
regasurement accuracy of £ 1% and a calibration encertaingy
of £1% Table I compares the power bresls measered ot
b it of the laser optics to e mangs of macking setings
iaing the 300 ym dametw e, Owvieall. the lisar power
rgasunements. display losses ol approcimately 10% of the
rraching gatting. For all o cases in this pags powsr deleres
b0 the workplecs has bean reported mither han The machise
SR,

usttpescus bead on plabe Laser wekds, 50 mes in leegth,
weern made on fat plates of varadium, Ti-GAHIN ML
stainkess sheel. and tantalem. The chemical compositions of
thet fowr Sabariali aee given i table 3. Tha sample Sickaes for
each of Sase materials varied, from 3.2.mm for the vanadiem
samples, 1o Emm for the lantalen samples. 1o 3.5 mm for e
4L stvinless wieed and 117 mm Sor the Ti-GAl-0Y tamples.
Tabla 4 also prevides 3 sumsary of the woskpiece dimenions
For all The materisls used. B should alsg be noted Tat wnlice
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Appendix A. Calculation of keyhole

A sl Balance o tha hisybeche wall gives the bellowisg relatien
fo hocal eyl wall nagle B [21]:

wlt) = 1)
whet |, i8 the il heat Bux cosducted ints e heybol wall

| 16 B Rl alesnried boadem anergy a0 |, 5 the maparatie
et fiex on e keyhole wall. Thewalueof |, Is cbiained from

a tw-dhmersicnal lemperature field in an iafinite plate with
reference 1o a linear heat source. I is defined as

I ¥} == *B‘Tﬂi.?‘] L]
whary |1, 7} mnmnnmmnh
source a5 the origin, T s the emperaturs and | ks B thermal
wonductivity. The two-dimensional temperatere field can be
calculabed considering the conduction of heat from Se keybok

wall s the infisite plate as [ 63
(.

the sarrgles used for the cher materialy tamined Bee, e
\_tantalum samples contain a machined step-shaped bus joint. )

v
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5. Summary and conclusions

A nemerical model for keyhole mode laser welding was
developed and bisted 10 caloulate Suid Bow and heat transher
during the laser welding of vanadiem. tantakim, 340 stainless
steel and Ti-BAIN The modsl was used 1o calculsis
the temperature and welocity felds, weld geometry and
solidification parameters. A twrbulesce model based on
Prandifs miving length hypothesis =as wted b estimate the
mmdmwmm.)
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First Page: Title

According to Kerkut's research:

“For every person who reads the whole text of a scientific paper, five
hundred read only the title.”

Effective title:

1. Containing a brief discription of the content, to help someone
decide whether to read the abstract or the paper itself

2. Catchy enough to attract the attention of a browser

Example: “Computing the eigenvalues and eigenvectors of symmetric
arrowhead matrices”

Comment: The title is lively and informative as well as good due to
the use of action words like computing.
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First Page: Author List

Writing style: No rules of thumb

Example: Komkamol Chongbunwatana, K. Chongbunwatana, etc.

Muliple authors: Ordering (no rules of thumb)
Examples:
Style 1: The person who did the greatest part of the work first listed

Style 2: Listed alphabetically
Style 3: The academically senior person first listed
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First Page: Abstract

Abstract function:

Summarizing the contents of the paper to enable the reader to
decide whether to read the whole paper without having to refer to the
paper to understand the abstract

Tips for writing an abstract*:

1. Maximum size between 200 and 300 words

2. Not citing references by number (needing refering to the list of
references contained in the paper) in the abstract

3. Avoiding equations in the abstract

4. Making it simple for easy reading

5. Trying not to start the abstract with the common but
unnecessary phrases such as “In this paper”

*Those suggestions are particularly relevant for an abstract that is
submitted to a conference. Such an abstract will be judged in isolation
from the paper, so it is vital to make a strong impression in isolation.
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First Page: Introduction

Introduction function:

Exciting the uncommmitted reader into reading the whole paper, so
a clear, neat, short and imaginative statement is the goal

Tips for writing an introduction:

1. Short (a few hundred words)

2. Defining the problem, explaining what the work attempts to do
and outlining the plan of attack

3. Summarizing the results achieved

4. Avoiding general, unexciting statements making the readers
bored such as “Polynomials are widely used as approximating
functions in many areas of mathematics.”

Knowing the problem and the progress made on it, the reader can
decide right after reading the introduction whether to read the whole
paper.
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Main Content: Table

Techniques for designing a table maximizing the readability:

=

As simple as possible

Avoiding repetition; for example, units of measurement or
descriptions common to each entry should be once mentioned
in the column header

Omitting data whose presence cannot be justified and stating
only as many digits as needed

Comparing quantities by arranging in the column orientation
rather than that in row

Considering displaying tables containing a large amount of
data in an appendix to avoid cluttering the main text
Displaying large sets of data as graphs particularly if it is the
trends instead of the numerical values that are of interest




Main Content

Good looking table:

: Table

No. of processors Time (secs) Speedup
1 28.4 -
4 7.2 4.0
8 3.6 7.8
16 1.9 14.7

Poor looking table:
#processors p=1 p=4 p=28 p=16
Time 28.352197 sé218812 s&634951 sd¢829347 se¢
Speedup - 3.9275 7.7999 | 14.6952
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Main Content: Citation

Two main styles of citation:

Number citation: [1]

Number and year citation (Harvard system): [Smith, 1990]

Citation requirements:

1. Not intruding upon a sentence e.g. “This was found to be
unstable [17].” rather than “This was found [17] to be unstable.”
2. Better to incorporate the author's name if the citation is more
than just a passing one e.g. “shown by Jones [5]”
3. Citing additional information that pinpoints the reference, e.g.
a page, section, or theorem number when making reference
to a specific detail from a book or long paper e.g. [Smith, 6:
261-301, 1990]
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Main Content: Conclusion

Tips for writing a conclusion:

-

Not just repeating earlier sections in the same words

Offering another viewpoint and discussing limitations of the work
3. Giving suggestions for further research by outling open
problems and directions for future research

N
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Supplementary Part: Acknowledgements

Who should be thanked?:

—

The must-be-thanked person “any financial support organization”

2. Customary to thank anyone who read the manuscript in draft
form and offered significant suggestions for improvement

3. Not thanking someone who was just doing his or her normal
work in helping you such as a secretary

4. Trying to avoid thanking anonymous persons to prevent

confusion
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Supplementary Part: Appendix

What should be included in an appendix:

Essential information which may distract the reader due to its huge

magnitude if it were given at the point where this information is
needed such as:

1. Computer program listings
2. Detailed numerical analyses and results
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Supplementary Part: Reference List

In which format should the reference list be written:

“Varying among publishers and journals; however, all publishers
have a minimum amount of requirements, so whatever format is to
be applied, all required information must be provided”

Example:

SIAM journals:
J. H. WILKINSON, Error analysis of floating-point computation,
Numer. Math., 2 (1960), pp. 319-340.

Elsevier journals:
J. H. Wilkinson, Error analysis of floating-point computation,
Numer. Math. 2:319-340 (1960).




“Thank You for Your Attention”
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