62

ISSN 2466-2232
Online ISSN 2466-2100

A ARHE I EE G2 AEY T 2
15E $U7120 B 59

= * 1 %%
I R

Rus

"G e 7Y BATY ReSEAT =219
AT Y HA T

High Efficient Welding Technology of the Car Bodies

Hwan Tae Kim*¥ and Sang Cheol Kil**

*Korea Institute of Science and Technology Information ReSEAT Program, Deajeon 34141, Korea
**Korea Institute of Science and Technology Information, Deajeon 34141, Korea

tCorresponding author : htkimm@reseat.re kr
(Received September 3, 2015 ; Revised October 1, 2015; Accepted January 12, 2016)

Abstract

The trend of the fabrication technology of high strength, high toughness aluminum alloys by the severe plastic
deformation(SPD) process and the welding technology of lightweight alloys in the automobile has been studied.
The lightweight aluminum alloys can reduce vehicle weight, while stringently demanding the high quality and
efficient welding techniques, to produce the best weldments. Among the production technologies, welding plays an
important role in the fabrication of lightweight vehicle structure.

This paper covers the scientometric analysis of the severe plastic deformations of lightweight alloys and the
welding technology in the automobile which are based on the published research works in the ‘HPT, ECAP
and rolling’, and ‘welding technology of the automobile’ obtained from Web of Science, and deals with the
details of the background data of the HPT, ECAP, and rolling of lightweight alloys, and welding technology
of the automobile technology.

Key Words : SPD, HPT, ECAP, Aluminum alloys, Friction stir welding, Laser-arc hybrid welding, Scientometric
analysis, Methologist and source of data
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Bibliographic search

Web of Science™ Core Collection provides researchers, administrators, faculty, and students
with quick, powerful access to the world's leading citation databases. Authoritative,
multidisciplinary content covers over 12,000 of the highest impact journals worldwide—
including open access journals—and over 160,000 conference proceedings. You'll find current
and retrospective coverage in the sciences, social sciences, arts, and humanities, with
caverage dating back to 1900. Focus on the essential data from across more than 250
disciplines.

Search Query
#1 2,488 Topic: (Equal Channel Angular Press*) O Topic: €CAP) [== [Search result : 2.257 article
Databases=SCl- EXPANDED Timespan=2004-2014
Cleansing ﬂ

# 2 6311 Topic: (Severe plastic deformat’) OR Topic: (SPD)
1.576articles

Databases =SCI-EXPANDED Timespan=2004-2014
Data analysis

# 3 2953 Topic (high pressure torsion) OR Topic: (HPT)
Databases =SCI-EXPANDED Timespan=2004-2014
# 4 146,437 Topic: (Aluminum’ OR Aluminium*) OR Title: (Al)
Databases = SCI-EXPANDED Timespan=2004-2014
#59435#3 OR #2 OR #1
Databases =SCI-EXPANDED Timespan=2004-2014
# 62,257 #5 AND #4
Databases=SCI-EXPANDED Timespan=2004-2014

Fig. 4 Bibliographic search flow chart of severe plastic
deformation technologies of aluminum alloy

Accumulate number Annual number of

of papers papers
1800 250
1600 === Annual number of papers -,
194 36 k200
1400 =z - 136
4 (284

12001 150, 152

148 d 140 F 150
1000 5

120 125 940

00T 5 96 63 k100
6004 615
4001 -
2001
04

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

Fig. 5 Annual trend of the published papers in severe
plastic deformation technologies of aluminum al-
loy

AR . 3 2502 AR S 258 B

Ar} B WelAe FEPRE AF ST
T AW HlE 6H%FJ% 24 15767 T2
Jom M, WP, AR J1ERd BEE

Axd e dadsk(Fg 5 #2)< ¥, 2008
siRem, 3] 2008 1784
T7H, 20120+ 194¥H9] sk BI} t;'_:]_'
FH AT
AT 7eEd THEsS B (Fig. 6 32)
MARoZ 11870
o2 Yehsttt o€ 71# & Univ. South Calf.7} 73
H(4.6%)2 71w das992™, Russian Acad.
Sci. & 69«‘4 (4 4%), Kyushu Univ.”} 608 (3.8%)

—7e§ 71% woF AA 7lewde] H FAL S
et 54 =7t Ui Vewde] Hit 9oe o] vz
A T ol 7|WHe F AH F H7F A H(index
leve) & AMEsle] 7P 7V&wd 25 4819
o =7 A £ 97 ARE IR 7|EEdS

362

The number of papers
12

o Ui So Calill T3}
—— Russlan Acad 5<469)
— Kyuike Univ{60)
= Sharil Univ Technol] 35]
= Teh Unly Chemeltz {14}
= Indian init Technol|33]
—— Chinese Acad Scli28)
—— Wanaw Univ Technol )
| i senthamptont27)
— 4]
o Monash Univ(23]
e Shirar Univ{29]
- Noraegiam Univ Sci & Technol{ 22)
s State Aot Tech Unv(22)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

Fig. 6 Comparision of the papers in severe plastic de-
formation technologies of aluminum alloy (research

institutes)
35
3 I | I I @ Usa
2.5 I
@ Taiwan
©
o 2
@ @ Hungarly
%15 1
] @ England
5 @ France @ Abistralia Orussia @ Jdpan
1 T T @ Gerfmany 1
] @ $outh korea
0.5 } @10 =

3 Poland

0 20 40 60 80 1(.)0 120 140 160 180
The number of papers

Fig. 7 Index level/number of the papers (countries)

utet EA9 A3 Fig. 73 2o] Uttt o714
A7k 1.0%0 A5 54 =7t dxg 71%’&:‘
H A8 7t el Fok A Te=de] ¥

& a2 drletH, 1.0 <3< 73-‘%{—
A& ol wlsl =3 1.0 °lsk= A4

HN
[

)

o
-

)
fo,

N

lo

lo

«%@
2y N ooft &L 1o 4y

o
-

¥ o

%
A Ht ol S <fngitt %7}%
P AF BA A vigo] 7MY w2
S Ho] 7|73 78 YA AF 0]

FZloR Jeskor ol i oo
Z7he vl=e HEste] giw2.3), Frie
(1 3 Ewo} (1.2), ¥ (1.2) %ol &
2 = X947} 0.75 712319t}

S oy m Mo
[q\;r{uﬁi
I Et

o
\
¥

A
o o o2
oy

-

of
Ao

XLC
rﬂ‘
o
o=
Fr

33 AtsAF EF7|=2 FU2| st=dE
Table 19] A48 o]&3lo] SCI-Expanded DB
o Ui Aeak &x7|sd B3t ﬂ%@i(ZOOl”
R 20154 69 162 712)E ANE ¥
500719 7IEAR FoA 25S AESN J&Eﬂ_
= =B E AL Asak 8571

]

Journal of Welding and Joining, Vol. 34, No. 4, 2016



st AEsle 93 4FnE e AN Ve 2 1%E £v)sd A%t 53 65
Table 1 Bibliographic search flow chart of automobile 3.00
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162,403 Title: (automotive* OR automobile* _. 200
#1 OR car OR cars OR vehicle*) 4
Index=SCI-EXPANDED Year=2001-2015 2 _
?f) 150 @ Japan @uq
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Fig. 8 Annual trend of the published papers in automo-
bile welding technologies
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