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Abstract: Compared with traditional ceramic production, 3D ceramic printing technology has the characteristics of simple
operation, high material utilization rate and high degree of refinement. It is mainly used to fabricate ceramics with light curing
molding, ink-jet printing, melting deposition molding and so on. Based on the patent database platform of Wisdom Bud,
combined with patent analysis methods, the development trend, patent layout and industry-university research cooperation of
global patents in 3D ceramic printing technology are summarized and discussed. The global 3D ceramic printing technology is
currently in a mature stage of development, while China has become one of the major exporting countries in 3D ceramic
printing technology, relying on the technological innovation and industry university research cooperation between Xi’an
Jiaotong University and Guangdong University of Technology. Therefore, it is possible to promote the openness of the patents
in university and research institutes, strengthen the industry-university research cooperation, and introduce high-tech talents
and other aspects to implement the industrialization strategy of China’s 3D ceramic printing technology.

Key words: ceramic 3D printing; patent; industry-university-research cooperation

0 5l

e

TERR T . ZAREFFGURRA FZ AL K
P E . SRT, RGTR R N LR R A S hE %

TGt b g AR AT T il DR T S PERE

Wk BEE: 2022-11-09, BITHHE: 2023-02-17,
HEELTH . EHZRA=AUR el f % = & Rl 5 BRI H
Wi H (220116); #iVLA KR T.Z0H (812104150); T i i kRl
H(2021R018); AEFH 2= H L ZFET H (TYW2021006)-
BEBEAN: T WA984-), B, Wi+, %,

W | AR P — | )7 R = SRR TR

Received date: 2022—11-09. Revised date: 2023—02—-17.
Correspondent author: YU Huan (1984—), Male, Master, Assistant.
E-mail: 15961030@qq.com



<474 - l"%é,éﬁ

2023%6 A

HPARIE TS BB A, Aot b
aefbr R Rk, 3D FTERE AR Bz v H F Tl
Ml . AEYESY . BT RS, Hp 3D K
BITENE AR B A RSB . ORISR 5
TE AR S, — iz TS
ZER, 2015 48, ESBiAE (P ESE 2025)
W R S B AT R W R R, e A
FEHUR . 306 SR R R B & &, LU
WISZEL 3D e 3T ENAE B R R p g A P i
ok, RETER T WISFTENH A | AL DI R A
AR EEL AR | 432 R ROk
X pegtsE 7 K F 7 3D M T e RM),

ESP N M=y T SN () B SY ES L o S
ONE BRR LR E E AR 3D B AT ER N T
B MR, BRE . BEMEEMEEE, W
Franck ZEVGHH T 3D 7B A 4y M 8 g B AR I8 7
HIRG I . AESMALL, FREW 3D M EIT
EpfE AR, Hp, EEJRFEE T RRR
KU H AR P2 AE [ AR b A B HLAS H
R, FEBEEMCHE AR L FRERE, WL
BEHRIT 3D BEFTENF AR K A S R
W, L RIVE AR R ) SRR, T
90% LA I RO BMIF AR, BF & N 53 AT X R s Bt
TT¥2 4, BEAT LU S84 R O & Un] 724 5 i &
FRORERE AR S AR BE T A SO ) £ R LA
WA, BT 3D MEITENH AR & A A 2t
EYESHT, HENFKE 3D FEITENE AR K 2
Bk S %

1 HIERRBEAIL G %

ENSE A EHESE S S R oo L[ & TR
Incopat 55 H A% FI £ 4 2 , #E B 3D ceramics . Ink
jet printing, Melting deposition molding. Mizz¥]
B, AR DR B | G Ak a8 A5 R SCim] L i X
WAL TSRS FERRER, WHEKRRKIR
X, ffdid e RS, BUEEYLEER.
KR ia Y A e A R4, DU THEE R R 4
TAIERAVE . S B A R S L, KR H I
1E2 2022 48 7 A 31 H, 1582 L A EUE
2507 T, FH TR HETE K ik R R A AR DRI
wA . AWEASE, HAMAFRMSIEZFAEAN
A s SR, L A EE T AR ECZE A Incopat
LREHE DT, SRE X H I AR RN L
H5EIFMAT N TS, 5% 3D FEFTENHAR M
EIRFE X LR R . FEAANH EAR L F

. AAGIESFEMEHRT T, LERIT 3D M
TTERBEAR R K SR S IR

2 3D MEITPHERGERBEAL
AR DL 57

2.1 3D BEITEHEAREF HIFSRE

K 1k 3D P& FTENF AR LR AR W
BIin, MEsE BE, IREPHEREL R,
HiF L T RSN, HREARE, TR
CL 8 E A i, I 1868 T, i 2Bk % A
HiE Y 75%

g 3001
5. 250}
5 500l

S 1001 .In China - abroad

R R RS e AR AR

50 s
Application year

In China

——abroad

B 1 3DEEITEHEAEHRIEESE

Fig. 1 Trend in ceramic 3D printing technology patent application
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Fig. 2 Last 20-year technology cycle of ceramic 3D
printing technology industry
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Fig. 3 Patent layout of global 3D ceramic printing
production areas

2.3.2 K 3D KT ENE AR F 2 X A )

K 4 JFE 3D FEFTENE A 2= X LA
iR Bz, REIISE HRX . HfEH
GHANZBARMAT T LR R, FERIE) R
LN BEVE . WYL, AR S5 L, £ R g
IR WL HA M g AL 1059 T, [ A
WHHEM 57.3%. H, J74&R . TLAR . BEPE . Wi
SRR AR AT e TG R A L IX, B R A 827
W, R 44.8%. L. Idb . POk,
M ERATAE W, T4, . Beig . Wiy
LREPRER R, PPEL IR, XA Y
M 2 B KRS R I R e A o, Hir, T



. 476 - P‘%ﬁéﬁ

2023%6 A

AREZELTAR TRy FE A AL, M
WNEZ 3D FRATENEARDT A 0, S8 3
s BRVGIN LAY 2252308 R | PHAL Tl R

Guangdong 317
Jiangsu
Zhejiang
Shaanxi
Shandong
Beijing
Shanghai

Hubei

Province

Sichuan
Anhui

Hunan

Liaoning 46

Fujian 43

Jiangxi 39

29

1 Il 1 1 1 1 J

0 50 100 150 200 250 300 350
Number of patent applications

Heilongjiang

B4 ZHEIDBEITODEREEFREFNHD
Fig. 4 Patent layout of main production areas of ceramic 3D
printing technology in China
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Tab. 1 Patent layout of 3D ceramic printing technology

No.  IPC classification number Meaning Application volume
1 B33Y70 Ceramic materials for additive manufacturing 960
Ceramic molding products characterized by composition;
2 C04B35 Ceramic composition, processing powder for preparing 834
inorganic compound for manufacturing ceramic products
3 B33Y10 Process of ceramic additive manufacturing 830
4 B28B1 Production of shaped ceramic products from materials 741
5 B33Y30 Ceramic manufacturing equipment; And its parts or accessories 498
6 B29C64 3D ceramic printing, light curing or selective laser sintering 295
7 B22F3 Workpieces or articles made of metal powder 284
8 B33Y80 Products made of ceramics 255
9 B33Y40 Auxiliary operation or ceramic equipment 248
10 A61L27 Prosthesis material or prosthesis coating material 166
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Tab. 2 Main innovation subject patent applications and patent quality analysis

Main innovation subjects

Number of patent applications

Average shared value  Average claims

Guangdong University of Technology
Xi’an Jiaotong University
Northwestern Polytechnical University
Hewlett-Packard
Longquan Jinhong Porcelain Co., Ltd
Dongguan Institute of Technology
Wuhan University of Technology
Jiaxing Raoji Technology Co., Ltd
South China University of Technology

Hull Laboratories

53
48
31
28
25
25
23
23
22
21

7.11 9.60
7.21 9.29
7.39 5.67
8.57 14.34
8.00 7.56
6.52 7.88
7.49 8.04
7.52 7.58
7.36 9.90
8.62 24.00
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Tab. 3 Cooperation between production, education and research of ceramic 3D printing technology

No. R&D unit Cooperation unit Number of cooperation
Wujiang Zhongrui Electromechanical 5
Technology Co., Ltd
Suzhou Jiangnan Jiajie Electromechanical 5
Technology Research Institute Co., Ltd
CNPC 2
Shanghai Nuclear Engineering Research and 1
1 XJTU Design Institute Co., Ltd
China Nuclear Power Research and Design Institute 1
GDUT 1
Guangdong Jiecheng Kechuang Electronics Co., Ltd 1
Beijing Hengchuang Additive Manufacturing |
Technology Research Institute Co., Ltd
DGUT 1
2 HUST
Anhui Jinyan Kaolin Technology Co., Ltd 1
GDUT 1
3 SCUT o )
Foshan Suizhibo New Material Technology Co., Ltd 1
x4 FTECFAAEZFRBEREFNREST
Tab. 4 Patent application and patent quality of main innovative talents
Inventor Numbe.r ofp atent Average shared Average claims Company
applications value
Wu Shanghua 38 6.92 9.66 GDUT
Zhao Zhe 35 7.34 7.53 Jiaxing Raoji Technology Co., Ltd
Lu Bingheng 28 7.93 9.39 XJTU
Li Dichen 28 7.21 9.25 XJTU
Lu Zhongliang 19 7.26 9.11 XJTU
Jinying 18 7.72 8.17 Longquan Jinhong Porcelain Co., Ltd
Zeng Qingfeng 18 7 5.83 Xi’an Dianyun Biotechnology Co., Ltd
Deng Xin 18 6.56 9.56 GDUT
Liu Jiang Kangshuo (Deyang) Intelligent
Bowen 16 6.94 7.93 Manufacturing Co., Ltd
Li Ling 16 756 936 Shandong Industrial Ceramics

Research and Design Institute

A 6 hik AR, T ERRAE AN E, &
AR AT S AL Y B HERS , i A frt— 23T
Hob, R A @R BIRHIFAA T 6 A2 5 A7)
K E TR A R R 2 28 R A P i, ol
D3 A T e 5 R S T AR BRI AT BA o

M HF BRI ER FRE, DU AR TR
S VY 22 S R WA T e R O SR Y 2 A A A
PR R B e T A A e, LR
BB . FNESE S LA AUR EOR
B s BOARML, PO RT S AR A A ] i o
Lo BB A T Al AR S BHOT BE I, AT (7
FH)E REH & A PR A F L P2 = AR IR
A Al L R R A AR T

2.5.2 A B A A A Hr

G VEWE & A BA o B4 R PrAE A,
KMk, M8 ks #E 3D B
BT B AR R G i 22 B S R & B
N, T RRZHARATIR A VERIE & AT A0, i &
YERIF 2 A1 B3 BT S 36 78 5 & R e BN 43T 7 3
fill TR HE— 200, B 8k B ATEIZ AR
KA AR 10 AT AR 2R AR
BRI N WTZ B ARSI A A8k, %5 R
3D P ATENH ARG, o ANA EESIERB .

BAREW, KA KT RFMME, 7
GAZ TR A P T i 2= 20 55 e N T FE Al A&
FIBNSE Sy 4l . IR ] LU R R YIH R



44% £38

FEEE % 3D BEITHRAEFNREESERFFZHASIESR - 479 -

x5 DBEEITNERAFEGEXR

Tab. 5 3D ceramic printing technology talent partnerships

No. Number of patent applications

Inventor

Service organization Main partners

1 38

Wu Shanghua

Lu Bingheng

Li Dichen

Deng Xin
Chen Jian
Liu Jinyang

GDUT

Chen Shenggui
XJTU Li Nan
Sun Zhenzhong
Lu Zhongliang
XJTU Liangin
Miao Kai
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