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Abstract Recent rapid development of the Chinese economy based on science and technology is challenging Korean
industries and economy. Since the driving force for this rapid development of China is known to be scientific technologies,
the purpose of this research is to confirm the current status of Chinese scientific research in the field of “Materials Science
and Engineering” and propose a strategy for competition with China. Even though there are numerous journals of “Materials
Science and Engineering”, the 10 most popular journals with high impact factors were selected to cover general materials, nano
materials, bio materials, and electronic materials. It was found that the number of scientific papers written by Chinese scientists
for the materials field in the 10 journals was slowly increasing from the year 2000 until 2005, but has been rapidly increasing
since 2005. This research found that Chinese research activities in the traditional metallic materials and nano materials have
tremendously increased to occupy around 30 % or more papers published in several major journals related with materials science
and engineering. On the other hand, bio materials and electronic materials research has not been pursued so actively; however,
very recently the number of publications in these fields is also beginning to increase. To compete with this tremendously
growing Chinese scientific development, Korea should have a policy of “selection and concentration” in materials-related fields,

including basic science in nano, bio, and electronic materials.

Key words materials science, nano materials, nano technology, bio materials, electronic materials.
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Fig. 1. Number of Chinese articles and percentage in the 10
materials related journals.
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Fig. 2. Percentage trend of the Chinese paper in the first 5 journals.

Table 1. Chinese paper published annually by the international joint research.

Published Material 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Paper 350 383 475 591 819 1,304 1,746 1,719 1,432 1,583 1,848 2,023 15,266
Int'l joint res. paper 102 122 116 149 204 270 262 311 337 412 430 499 3,395
Total 452 505 591 740 1,023 1,174 1,574 2,008 2,030 1,769 1,995 2278 2,522 18,661

Percentage (%) 225 241 196 201 20.0

171 130 153 190 20,6 188 19.7 18.2
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Fig. 3. Percentage trend of the Chinese paper in the second 5
journals.
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Table 2. Nationality of the corresponding author in the Chinese paper.

Corresponding

Rank 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
author country

1 China 395 435 520 670 919 1090 1458 1905 1923 1643 1816 2120 2350 17244
2 USA 7 19 16 11 14 28 22 24 40 40 56 39 47 363
3 Japan 8 10 13 16 23 12 23 14 10 15 25 20 26 215
4 Korea 5 7 7 6 11 7 6 10 11 7 12 13 15 117
5 Australia 1 4 3 5 4 7 9 10 8 21 18 23 113
6 Germany 5 5 9 4 16 3 8 9 4 7 13 15 5 103
7 UK 6 1 4 7 6 7 10 2 3 6 8 10 6 76
8 Singapore 6 1 2 2 3 3 5 5 4 3 13 9 5 61
9 Canada 1 5 2 4 6 1 10 7 2 3 5 7 5 58
10 France 5 3 2 2 4 4 4 6 4 7 1 6 1 49
11 Taiwan 1 1 2 4 1 4 10 5 5 3 2 3 41
12 Sweden 1 1 3 3 1 2 5 2 3 4 25
13 Netherlands 1 1 1 3 4 2 8 20
14 New Zealand 2 1 2 5 2 1 1 1 1 2 2 20
15 Belgium 1 2 2 4 1 1 1 2 1 15
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Table 3. Annual trend of international joint research with top 10 countries.
Rank Country 2000 01 02 03 04 05 06 07 08 09 10 11 2012 Total
1 USA 13 24 15 28 22 43 64 52 105 99 139 118 127 849
2 Japan 10 25 24 30 36 25 63 42 49 49 50 67 65 535
3 Germany 10 9 13 18 26 10 19 25 13 24 42 40 30 279
4 Australia 4 7 8 10 16 16 13 23 22 36 40 59 258
5 Korea 8 12 9 12 21 13 10 19 21 16 26 30 41 238
6 UK 10 3 3 14 15 18 9 13 24 26 34 37 211
7 Singapore 2 4 2 5 9 12 14 13 15 29 19 24 153
8 France 8 3 3 8 5 6 10 17 11 18 16 14 123
9 Canada 2 3 10 7 4 13 9 12 11 13 12 23 121
10 Sweden 3 2 4 3 5 2 9 9 8 13 6 64
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Table 4. Top 20 foreign research organizations conducting joint research with China.

Rank Organization Country 280 0r 02 03 04 05 06 07 08 09 10 11 2012 Total
1 Tohoku Univ Japan 2 7 5 9 4 7 14 13 10 16 19 19 125
2 Nanyang Tech Univ  Singapore 3 3 2 3 8 9 14 8 19 10 17 96
3 Natl Inst Mat Sci Japan 1 1 2 8 21 7 10 6 9 13 87
4 Univ Queensland Australia 1 3 1 2 5 4 10 11 17 72
5 Univ Tennessee USA 1 1 1 1 3 10 4 10 7 17 10 6 71
6 Natl Univ.Singapore Singapore 1 2 1 4 4 5 6 6 2 6 9 11 12 69
7 Osaka Univ Japan 2 6 7 4 10 2 6 2 11 4 3 6 5 68
8 Max Planck Germany 4 2 2 4 4 14 2 7 7 5 6 57
9 Korea Inst Mat. Sci Korea 4 8 4 1 6 4 2 2 2 3 6 6 3 51
10 Univ Sydney Australia 1 3 5 5 4 3 3 4 2 7 1 8 46
11 Univ Michigan USA 1 1 5 2 1 7 2 4 5 3 5 5 41
12 Univ Wollongong Australia 1 1 3 1 1 6 4 5 5 10 37
13 Univ Illinois USA 3 2 2 7 4 7 4 2 4 35
14 Monash Univ Australia 2 2 5 3 4 1 1 1 2 2 3 2 4 32
15 Oak Ridge Natl Lab USA 1 1 1 2 3 1 3 3 5 4 6 30
16 Nagaoka Univ Tech Japan 2 2 1 1 1 3 3 3 2 6 5 29
17 Univ Southampton UK 1 1 3 2 8 10 3 28
18 Univ New S Wales  Australia 1 2 2 2 3 1 3 4 9 27
o Mt I;StT’:S}Z;;d Sl Japan 3 5 04 2 3 1 2 5 1 3 27
20 Univ Cambridge UK 1 1 3 3 2 1 2 3 3 8 27
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Table 5. Top 10 Korean research organizations conducting joint research with China.

Rank  Korean Organization 2000 01 02 03 04 05 06 07 08 09 10 11 2012 Total
1 Korea Inst Mat. Sci 4 8 4 1 6 4 2 2 2 3 6 6 3 51
2 POSTECH 1 2 3 1 4 1 2 2 2 18
3 Inha Univ 2 3 1 1 5 3 1 16
3 Pusan Natl Univ 2 5 9 16
5 KAIST 1 2 2 1 1 3 2 2 14
6 Pukyong Natl Univ 1 3 2 3 12
6 Seoul Natl Univ 1 1 1 1 2 4 12
8 Chonbuk Natl Univ 1 1 1 1 2 3 11
9 Korea Inst Energy Res 2 2 6 10
9 Yonsei Univ 1 1 2 1 2 2 1 10

Table 6. Top 20 Chinese organizations published papers in the 10 journals.
. 2000- 2000 2001-2004 2005-2008 2009-2012

Rank Institute

2012 Paper Rank Paper Rank Paper Rank Paper Rank
1 CAS 7406 279 1 1293 1 2712 1 3122 1
2 Tsinghua Univ. 1576 61 2 438 2 532 2 545 3
3 Harbin Inst. Technol. 1352 32 5 220 4 498 4 602 2
4 Shanghai Jiaotong Univ. 1196 35 4 258 3 522 3 381 4
5 Jilin Univ. 794 16 14 130 9 346 5 302 8
6 Zhejiang Univ. 791 20 11 130 9 303 6 338 5
7 Univ Slg‘eifi‘ngTeChm‘ 704 21 9 117 12 255 7 311 7
8 Xian Jiaotong Univ. 654 16 15 124 11 237 8 277 11
9 Northwestern Polytech 626 17 12 93 14 220 1 296 9
Univ.
10 Hong Kong Polytech 613 28 6 147 6 150 16 288 10
Univ.
11 Nanjing Univ. 604 27 7 143 7 222 10 212 18
12 Shandong Univ. 591 7 29 188 5 224 9 172 21
13 Peking Univ. 585 13 19 73 16 162 15 337 6
14 City Univ Hong Kong 527 39 3 133 8 166 13 189 19
15 Dalian Univ. Technol. 491 15 17 77 15 176 12 223 15
16 Fudan Univ. 485 17 13 71 18 163 14 234 14
17 Central South Univ. 461 - - 44 24 144 18 273 12
18 Tianjin Univ. 425 10 21 46 23 148 17 221 16
19 Southeast Univ. 411 6 31 42 25 121 23 242 13
20 Huazhong Univ Sci & 406 9 26 59 20 120 24 218 17

Technol
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Rank Institute 2000 01 02 03 04 05 06 07 08 09 10 11 2012 Total
1 Inst Met Res 39 45 32 52 46 37 43 69 108 8 79 96 74 802
2 Grad Sch 2 5 37 64 94 93 67 58 47 35 502

Shanghai Inst Ceram 18 27 27 26 42 30 42 44 41 39 35 45 40 456

g UnivSel & Technol )y a3 37 500 65 42 23 22 24 38 401
China

5 Inst Chem 2 9 7 14 19 25 27 25 31 33 26 27 245

¢  ChangchunInst Appl 4 1 5 7 7 29 30 35 11 23 24 22 213
Chem

Inst Phys 4 13 6 12 17 7 24 21 16 23 27 12 19 21

Inst Mat Res 1115 2 27 23 36 32 8 2 1 188

Inst Solid State Phys 3 7 12 13 15
10 Grad Univ
Lanzhou Inst Chem

11 Phys 6 2 2 7 10
Tech Inst Phys &

12 Chem 3

13 Int Ctr Mat Phys 7 1 4 8 8
Shanghai Inst Opt &

14 Fine Mech 2 2 6 3 14

15 Inst Mech 7 7 2 1 5

16 Changchun Inst Opt | 1 1
Fine Mech & Phys

17 Inst Coal Chem 1 1 2

Shanghai Inst
18 Microsyst & Informat 1 3 2 7
Technol

19  Inst High Energy Phys
20 Inst Proc Engn 2

—_
—_—

12 13 17 15 14 20 10 10 161
1 3 12 24 11 36 34 35 156

17 19 18 14 10 9 8 12 134

5 8 9 9 11 14 16 17 92
13 6 8 8 2 8 85
10 6 15 4 4 2 1 6 75
7 6 8 9 1 8 5 8 74
4 3 8 27 6 15 3 3 72

3 6 9 9 2 10 8 12 63

6 3 6 6 4 8 4 9 59

3 2 5 15 10 11 54
4 5 8 8 7 10 3 3 52
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2000-2012 2001-2004 2005-2008 2009-2012
Rank Keyword
Paper % Paper Rank Paper Rank Paper Rank
1 microstructure 1775 9.4 227 1 616 1 898 1
2 mechanical property 871 4.6 104 2 311 3 443 2
3 Nanomaterials 722 3.8 35 6 332 2 355 3
4 Nanoparticles 359 1.9 31 12 84 11 243 4
5 crystal growth 358 1.9 17 34 139 4 201 6
6 Nanocomposites 344 1.8 20 27 107 216 5
7 luminescence 324 1.7 23 20 99 8 200 8
8 semiconductors 299 1.6 7 179 91 10 201 7
9 thin films 287 1.5 29 13 108 5 147 9
10 Ceramics 251 1.3 38 5 74 15 139 10
11 composite materials 224 1.2 22 21 99 7 103 14
12 Photoluminescence 214 1.1 24 19 92 9 95 20
13 Carbon nanotubes 196 1.0 17 33 80 13 98 18
14 electrical properties 194 1.0 14 55 53 31 126 12
15 Composites 192 1.0 39 4 59 22 86 25
16 magnetic materials 181 1.0 7 169 56 27 118 13
17 synthesis 179 0.9 40 3 81 12 50 54
18 mechanical property 177 0.9 20 26 61 20 93 22
19 crystal structure 172 0.9 15 48 74 16 82 27
20 sol-gel preparation 169 0.9 13 69 57 26 99 17
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