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Top12 ”
1.1.1 2012—2017

"o LU

®1.1.1 KI. a£5HHIRESE Top12 TRRARALR

s TIEHTEa 220 #5l RS9 1y BWEHeX WEFSIBRY

BXE R SR RS =124 kL

1 34 2040 60.00 2015.94 50.0% 0.00
2 49 1023 20.88 2016.31 49.0% 0.00
3 1834 238535 130.06 2014.00 — —

4 19 1195 62.89 2015.16 26.3% 0.00
5 - 37 3019 81.59 2015.19 62.2% 0.00
6 18 1184 65.78 2016.28 50.0% 0.00
7 40 2767 69.18 2015.20 67.5% 0.00
8 47 2903 61.77 2015.66 31.9% 0.00
9 21 2455 116.90 2015.86 61.9% 0.00
10 130 13521 104.01 2015.91 55.4% 0.00
11 38 1139 29.97 2015.71 28.9% 0.00

12 31 2314 74.65 2015.23 41.9% 0.00
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#1.1.2 WL, AESHHRIRWE Top12 TEMRBIEZOIEEES

Fs TiEHARENE 2012%F 2013 & 20144 20154 2016%F 2017 &
1 2 1 4 1 8 18
2 0 1 0 6 18 24
3 302 367 489 419 216 41
4 1 0 3 9 3 3
5 - 0 5 5 9 14 4
6 0 0 0 1 11 6
7 0 1 4 21 14 0
8 1 4 5 10 7 20
9 0 0 0 11 2 8
10 0 0 7 36 49 38
11 0 0 0 17 15 6
12 B 1 3 4 6 14 3

s 96%
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Web of Science

1.2.1 1.2.2
1.2.1
1.2.2
1.23 1.24

1.2.2

21

®1.2.1 “AEE. BRICKESIRBEEIREU MR ESHR” TIEMRINEPROIEXNEE~ HERX

FsS ER /X I 1B3ZEL eI WS ISR WEISRLE RIS ISR
1 USA 13 38.24% 356 17.45% 27.38
2 China 12 35.29% 367 17.99% 30.58
3 Australia 10 29.41% 1371 67.21% 137.10
4 India 5 14.71% 272 13.33% 54.40
5 South Korea 4 11.76% 377 18.48% 94.25
6 Italy 3 8.82% 72 3.53% 24.00
7 Germany 2 5.88% 23 1.13% 11.50
8 Spain 2 5.88% 24 1.18% 12.00
9 France 2 5.88% 22 1.08% 11.00
10 Israel 1 2.94% 16 0.78% 16.00
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#1.2.2 “ASE. BRIKESIRRMERINENSERESHH TRARMAPROIEXEE LY
ELETIN

FS s N 378 G 3 & 4] G TN H i RIS IHUR
1 Univ Tennessee 11 32.35% 334 16.37% 30.36
2 Univ Sydney 10 29.41% 1371 67.21% 137.10
3 Shandong Univ Sci & Technol 9 26.47% 251 12.30% 27.89
4 Univ Ulsan 4 11.76% 377 18.48% 94.25
5 Shandong Univ 3 8.82% 352 17.25% 117.33
6 Pusan Natl Univ 2 5.88% 227 11.13% 113.50
7 Humboldt Univ 2 5.88% 23 1.13% 11.50
8 Avanzare Innovac Tecnol SL 2 5.88% 24 1.18% 12.00
9 Ist Italiano Tecnol 2 5.88% 24 1.18% 12.00
10 Politecn Torino 2 5.88% 24 1.18% 12.00

#1.2.3 “ASE. BROKESIREMRRIECSMERESTR” TEARINETIES R OeXHEE HERSMIX

Fs Bz / #X HES B3 3L &5 1 Oie 3L eS|
1 China 409 49.34% 2016.8
2 India 102 12.30% 2016.8
3 USA 99 11.94% 2017.0
4 Iran 53 6.39% 2016.9
5 South Korea 50 6.03% 2016.1
6 Spain 26 3.14% 2016.4
7 Australia 25 3.02% 2016.4
8 Italy 25 3.02% 2016.0
9 UK 20 2.41% 2016.9
10 Turkey 20 2.41% 2017.0

£1.24 “ASE. BRIOKESIREMHITREMREREEMH" TIRARANETIES 1 Oe XAEE~ HE

FS s HES B 2L B85 [ Cie S )i k=S
1 Univ Tennessee 41 20.20% 2017.2
2 Chinese Acad Sci 38 18.72% 2016.7
3 Shandong Univ Sci & Technol 28 13.79% 2017.3
4 Sichuan Univ 20 9.85% 2017.2
5 Harbin Inst Technol 16 7.88% 2016.9
6 Univ Sydney 13 6.40% 2015.9
7 Shandong Univ 13 6.40% 2017.2
8 Tsinghua Univ 12 5.91% 2016.8
9 Tianjin Univ 11 5.42% 2017.3

Indian Inst Technol 11 5.42% 2016.6

—_
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Co,
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123

20 80

(2016—2030

Fs B/ #X BIIE I EL 1B3ZEEh WS ISR WEISORLE RIS ISR
1 China 44 89.80% 914 89.35% 20.77
2 Japan 7 14.29% 63 6.16% 9.00
3 USA 5 10.20% 217 21.21% 43.40
4 India 2 4.08% 53 5.18% 26.50
5 Canada 2 4.08% 16 1.56% 8.00
6 Denmark 1 2.04% 13 1.27% 13.00
7 Spain 1 2.04% 15 1.47% 15.00

®1.2.6 “FRIFEMRHER TRARMGPROIEXNEE~ LIS

FsS A4S BB 1B LA WEIBUR  WEIBRLEA RIS IR
1 Soochow Univ 22 44.90% 431 42.13% 19.59
2 Chinese Acad Sci 10 20.41% 227 22.19% 22.70
3 Univ Chinese Acad Sci 6 12.24% 146 14.27% 24.33
4 Taiyuan Univ Technol 5 10.20% 180 17.60% 36.00
5 Tokyo Univ Sci Yamaguchi 5 10.20% 41 4.01% 8.20
6 Zhejiang Normal Univ 4 8.16% 47 4.59% 11.75
7 Shandong Univ 4 8.16% 156 15.25% 39.00
8 Peking Univ 4 8.16% 156 15.25% 39.00
9 Xiamen Univ 2 4.08% 57 5.57% 28.50
10 SUNY Stony Brook 2 4.08% 98 9.58% 49.00
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®1.2.7 “FERIEAAEID TRARMNGTES O NN EER HERSMX
FS Ex /X &5 [ iE 3 15 [#Z/Oie SEL A S B3] kes

1 China 354 64.48% 2016.8
2 USA 66 12.02% 2016.8
3 Japan 25 4.55% 2016.6
4 India 20 3.64% 2016.9
5 South Korea 20 3.64% 2016.9
6 Iran 18 3.28% 2016.5
7 Canada 17 3.10% 2017.2
8 Australia 10 1.82% 2016.7
9 Germany 10 1.82% 2016.3
10 France 9 1.64% 2016.6

*1.2.8 “FRIEMEER TEARINGFES RO XNEE~ TG

FS s T3 1B eSTEL fE5 #ZiE 3L 95515

1 Soochow Univ 52 22.81% 2017.0
2 Chinese Acad Sci 51 22.37% 2016.8
3 Univ Chinese Acad Sci 24 10.53% 2016.5
4 Zhejiang Normal Univ 19 8.33% 2017.1
5 Shandong Univ 19 8.33% 2016.5
6 Univ Sci & Technol China 15 6.58% 2017.0
7 Peking Univ 14 6.14% 2017.0
8 Xiamen Univ 12 5.26% 2016.8
9 Beijing Univ Chem Technol 11 4.82% 2017.2
10 Univ Toronto 11 4.82% 2017.3
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E1.2.3 “FRFEMEBEN TERARMMEEEERR
WX EETERLS

Tokyo Univ Sci Yamaguchi

Taiyuan Univ Technol

.Zhejiang Normal Univ

Shandong Univ

Univ Chinese

Acad Sci
Peking Univ
Chinese
Acad Sci
Xiamen Univ
Soochow Univ SUNY Stony Brook
E1.2.4 “FFRHFEMESEN TEAREEENGEE
BB 1ERILS



'I.A L
amyi
L Engineering Fronts

1.2.9 1.2.10
1.2.5 1.2.6
1.2.11
1.2.12
48.80%
28.90%
2012 “ "
& 1.29 “SBRMEIKURSMR" TREARINEPZOISNEE~HERFHX
Fs E=xR /X BIIEIEL v ar ]l WS ISR WEISORLLE RIS IBUR
1 China 895 48.80% 109 180 45.77% 121.99
2 USA 530 28.90% 76 486 32.06% 144.31
3 Singapore 139 7.58% 23576 9.88% 169.61
4 South Korea 137 7.47% 18 388 7.71% 134.22
5 Australia 110 6.00% 14207 5.96% 129.15
6 Germany 104 5.67% 17 550 7.36% 168.75
7 Japan 99 5.40% 13 131 5.50% 132.64
8 UK 77 4.20% 9967 4.18% 129.44
9 India 58 3.16% 5315 2.23% 91.64
10 Saudi Arabia 41 2.24% 4963 2.08% 121.05
%1210 “SRENMKHRSIESE TEFATIAPROLINER I
FsS A3 I 1B3CELf) WEBUR  WEIBRLEH RIS IR
1 Chinese Acad Sci 164 8.94% 22 160 9.29% 135.12
2 Nanyang Technol Univ 97 5.29% 19 330 8.10% 199.28
3 Univ Sci & Technol China 53 2.89% 6653 2.79% 125.53
4 Tsinghua Univ 46 2.51% 6014 2.52% 130.74
5 Zhejiang Univ 38 2.07% 5182 2.17% 136.37
6 Natl Univ Singapore 37 2.02% 4158 1.74% 112.38
7 Fudan Univ 37 2.02% 3720 1.56% 100.54
8 Stanford Univ 35 1.91% 7042 2.95% 201.20
9 Argonne Natl Lab 33 1.80% 5248 2.20% 159.03
10 Univ Calif Berkeley 33 1.80% 4061 1.70% 123.06
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s nb)  VIbUIRY: (KT, iS® SRR
F1.2.11 “EERVRIKURSHRE" TRARMEFIES OIS XNEE~ HERSMX
FS Ex /X T3 e SLEL &5 [z Cie S FEI5E5 |1

1 China 24269 45.61% 2015.7
2 USA 10 946 20.57% 2015.5
3 South Korea 4440 8.34% 2015.5
4 Germany 2459 4.62% 2015.6
5 Japan 2279 4.28% 2015.5
6 UK 1949 3.66% 2015.7
7 Australia 1931 3.63% 2015.7
8 Singapore 1927 3.62% 2015.4
9 India 1910 3.59% 2015.6
10 France 1102 2.07% 2015.5

®1.2.12 “€RVHIKACRSMERE" TEARINAFES R OIeXNEE~HTIE

FS s HES B3 2L &5 [ e S EL Y FI95E5 15

1 Chinese Acad Sci 4449 36.19% 2015.6
2 Univ Chinese Acad Sci 1174 9.55% 2015.9
3 Nanyang Technol Univ 1142 9.29% 2015.4
4 Tsinghua Univ 1028 8.36% 2015.7
5 Univ Sci & Technol China 820 6.67% 2015.7
6 Peking Univ 783 6.37% 2015.7
7 Zhejiang Univ 780 6.34% 2015.6
8 Soochow Univ 745 6.06% 2015.8
9 Huazhong Univ Sci & Technol 717 5.83% 2015.7
10 Natl Univ Singapore 657 5.34% 2015.5
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1.2.5 “SRMHPEREREMEEE” TREARMEEEERIMXKENEIEMLE
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®21.1 WL, a5 ITEGWRGE Top12 TEFRENG

Fs TEFRRLG RFE WEBOR  FEESBUR  FERFE
1 503 991 1.97 2014.68
2 154 310 2.01 2014.73
3 981 1103 1.12 2014.57
4 3D ) 338 8417 24.90 2014.12
5 196 6487 33.10 2013.91
6 609 1573 2.58 2015.12
7 579 991 1.71 2015.67
8 853 1825 2.14 2015.33
9 165 2967 17.98 2013.52
10 590 1084 1.84 2015.67
11 170 333 1.96 2014.67
12 237 398 1.68 2014.73

2.1.2 I, ‘a5 IR Top12 TRARMIBZODEFNEELFE

Fs TEAFRANG 20125 20134 20144 20154 2016 % 2017 &
1 66 77 91 84 87 98
2 17 30 25 26 28 18
3 118 185 193 159 155 171
4 3D ) 54 60 87 86 29 22
5 43 42 32 49 28 2
6 63 61 93 121 98 138
7 28 43 57 107 125 166
8 58 85 97 143 216 254
9 43 53 32 18 16 3
10 20 44 64 119 131 160
11 24 31 26 23 28 38
12 32 39 28 40 58 40

100 MW 2040
20

1000 USD/kW
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(laser engineered net shaping, LENS)
(direct metal deposition, DMD)

(direct metal laser-sintering, DMLS)
(selective laser melting, SLM)
(fused deposition modeling, FDM)
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15%~30%
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973 2.2.1 222 2.2.1
863 222 “ K

2.2.2

®2.2.1 “KABERERAREXEIR TERAREFZOENNEZ~HERIHEX

FS ER /X NAE RIFELLH Gk ek (4] SIS 1L
1 China 149 29.62% 180 18.16% 1.21
2 Japan 110 21.87% 140 14.13% 1.27
3 USA 105 20.87% 409 41.27% 3.90
4 Germany 54 10.74% 100 10.09% 1.85
5 South Korea 52 10.34% 58 5.85% 1.12
6 Taiwan of China 8 1.59% 13 1.31% 1.63
7 France 6 1.19% 5 0.50% 0.83
8 India 5 0.99% 0 0.00% 0.00
9 Russia 3 0.60% 0 0.00% 0.00
10 Canada 2 0.40% 35 3.53% 17.50

®2.2.2 "KIUEERERAREXER" TRFRENAEFOERNEEZ~HIE

Fs i Bz RFFE AFEHA WSIE WSIEELE YW1
1 YUAS 64 12.72% 53 5.35% 0.83
2 MATU 24 4.77% 21 2.12% 0.88
3 BOSC 17 3.38% 46 4.64% 2.71
4 SGCC 17 3.38% 22 2.22% 1.29
5 BATT 12 2.39% 111 11.20% 9.25
6 CHWE 12 2.39% 21 2.12% 1.75
7 HITB 11 2.19% 42 4.24% 3.82
8 LITE 11 2.19% 16 1.61% 1.45
9 0CIO 10 1.99% 3 0.30% 0.30
10 MINN 9 1.79% 4 0.40% 0.44

YUAS GS Yuasa Corp.; MATU Panasonic Corp; BOSC Bosch Gmbh Robert; SGCC State Grid Corp China;
BATT Battelle Memorial Inst; CHWE Chilwee Power Co Ltd; HITB Hitachi Chem Co Ltd; LITE Li-Tec Battery
Gmbh; OCIO OCI Co Ltd; MINN 3M Innovative Properties Co
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2.2.3

223 224 223 224

*2.2.3 “WARRMEDRECELHRAR” TRARMETZOEFNEE~HERIX

FsS E=R /X NHE NI W55 el al IS5
1 USA 78 50.65% 258 83.23% 3.31
2 China 48 31.17% 63 20.32% 1.31
3 The Netherlands 10 6.49% 2 0.65% 0.20
4 South Korea 6 3.90% 7 2.26% 1.17
5 India 5 3.25% 2 0.65% 0.40
6 Saudi Arabia 5 3.25% 4 1.29% 0.80
7 Germany 4 2.60% 0 0.00% 0.00
8 France 3 1.95% 7 2.26% 2.33
9 Japan 3 1.95% 0 0.00% 0.00
10 Australia 1 0.65% 2 0.65% 2.00

*®2.2.4 “WARRHNEMRECELTRA” TRFRGPZOEFNOEE BT

Fs A Ex RFE RIFELLH ELE ELE G 47 I SR E
1 ESSO 22 14.29% 111 35.81% 5.05
2 UNVO 16 10.39% 8 2.58% 0.50
3 SNPC 12 7.79% 16 5.16% 1.33
4 SABI 10 6.49% 4 1.29% 0.40
5 SHEL / 6 3.90% 24 7.74% 4.00
6 CACP 5 3.25% 1 0.32% 0.20
7 LUMM 5 3.25% 11 3.55% 2.20
8 CALI 4 2.60% 4 1.29% 1.00
9 CELA / 3 1.95% 28 9.03% 9.33
10 UNCZ 3 1.95% 2 0.65% 0.67

ESSO Exxonmobil Chem Patents Inc; UNVO Universal Oil Prod Co; SNPC SINOPEC Corp; SABI SABIC
Global Technologies BV; SHEL Shell Oil Co; CACP CAS Dalian Chem & Physical Inst; LUMM Lummus Technology
Inc; CALI Chevron USA Inc; CELA Celanese Int Corp; UNCZ Univ Changzhou
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*225 ‘BeSERMAEHIERE TEFRMEFZOEFNEZ~HERIHEX

FsS E%R / X RNAE NIFELLHI Gk el (4] S SEEIE
1 China 914 93.17% 1039 94.20% 1.14
2 Japan 20 2.04% 38 3.45% 1.90
3 Russia 10 1.02% 1 0.09% 0.10
4 USA 10 1.02% 21 1.90% 2.10
5 South Korea 8 0.82% 2 0.18% 0.25
6 India 3 0.31% 0 0.00% 0.00
7 Taiwan of China 3 0.31% 0 0.00% 0.00
8 Australia 2 0.20% 1 0.09% 0.50
9 UK 2 0.20% 0 0.00% 0.00
10 Poland 2 0.20% 0 0.00% 0.00
*226 ‘GedS5EsuASHERE TEAREPZOEFNEE~LINE
FS 44 E=xR NHE RIFELLH Tk WEIEELs  FYHSIE
1 CMEG 59 6.01% 78 7.07% 1.32
2 BAOS 21 2.14% 14 1.27% 0.67
3 SHGG 19 1.94% 34 3.08% 1.79
4 ANSH 13 1.33% 9 0.82% 0.69
5 JGJT 12 1.22% 38 3.45% 3.17
6 HBIS 10 1.02% 9 0.82% 0.9
7 BISW 9 0.92% 3 0.27% 0.33
8 UYDB 9 0.92% 42 3.81% 4.67
9 JGHX 8 0.82% 8 0.73% 1.00
10 WSGC 8 0.82% 26 2.36% 3.25

CMEG Metallurgical Corp China; BAOS Baoshan Iron & Steel Co Ltd; SHGG Beijing Shougang Int Eng Technology
Co; ANSH Angang Steel Co Ltd; JGJT Shandong Iron & Steel Co Ltd; HBIS Hebei Iron & Steel Co Ltd; BISW

Jiangsu Province Metallurgical Design; UYDB Univ Northeastern; JGHX Gansu Jiu Steel Group Hongxing Iron & Steel
Co Ltd; WSGC Wauhan Iron Steel (Group) Corp
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