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W1 chE3DITE AR
Overall 3D Printing Market in China

FhE 3DITENThiA s A Faill
China 3D Printing Industry Market and Forecast (billion USD)

HRIE3 DRI SIS, 201743DFTENhiAET£4A821Z AR 18 |
b, FILCHILFBRRS, EERE LA HEII3DITENHIZAIH E °3DS ionceVal
ST TRIngEnE, mrsatamesreaasmro i~ 2IIE ()
A, iﬁ%ﬂ’ﬂ%’%#ﬁix%—ﬁ\%ﬁi S, SRIRHTERIRYIX .

T RAZ—ERIMTER I BFIERIAT R, 3DFTENHiAERE LI

BRI ARASENEZHNR, (BXAA=FIM3DFTENKHAE] )
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China today, relatively few companies are aware of the

power of 3D printing and the Chinese market lacks the '

openness and the understanding for the role this .

technology can play. This is because till recently, China

focused on low value added manufacturing, while this is not [

the strength of 3D printing. Though this is clearly changing,

this heritage created a gap which is very noticeable today 0.

and probably reason for the high export shares in revenue 1 PR mE e

for many Chinese 3D printing companies. Exchange rate:6.3 Billion USD / Resource:3D Science Valley

It seems especially difficult for 3D printing companies in
China to reach out to the local manufacturing industry. In
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i More companies started to provide 3d printing service in the year of 2016 and after

iHAZI3DFTENRRS HhizRIA B /RE]
3D Printing Companies Enter to the Market / China
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3DFJEMiE &
3D Printing Systems

tRIESDRIZERITIZEN, FEMHZN TSR T 3DHENREIRWAER. 44.1%BAEEWRBIOR106EE (£8)

According to the 3D Science Valley market research, the high-end industrial-grade 3D printing equipment prevails in
China. 44.1% of the companies are using 3D printing systems with unit price above 100,000 US dollars.

| LFH93DITENIRE.

3D Printing Systems Price Range/ China

2-10A5== From 20,000 to 100,000USD

% 25005=2-2h%= From 2,500 to 20,000USD
\ MW <2500%= |ess than 2,500USD

~ ©siencehilly

1075224 E Above 100,000USD

B personal Level: Less than 2,500 USD
Bl Professional Level: From 2,500 to 20,000USD
Bl Designer Level: From 20,000 to 100,000USD

B Industrial Level: Above 100,000USD

ET3DREFERITHIZEH
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3D Printing Systems Types

*Eiﬁijaﬁ%iﬁﬁﬁﬁiiﬁﬁlﬁﬂ SEIPEMmIXN T EHRISSHE G EiR 39.8 %R IHRBE B IR S DR EBIE R R AR
AR AR IR

According to the 3D Science Valley market research, Currently resin curing systems dominated China 3D printing market
and occupied 39.8% of the market, followed by selective laser melting and material extrusion systems.

3DFJEMRERE/PE
3D Printing Systems Types/ China

B <=

B ey

- RESE
B Satgssns

@ Resin curing
M Material extrusion
S Hybrid AM

omsuen(eva"ey B s (SLs =Select?ve Laser Sintering

m Selective Laser Melting

B sc=isssaEtl (Suw) . "
W Directed energy deposition

FEREEEINMAH(DED)

ET3DRIZARITIHEH
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3D Material Types

RIE3DRIZERIE N, SRITPEZS TR, Bk, PLA, IAGE. FANAYERE3DITENHAIESHAL,
According to the 3D Science Valley market research, Currently China market demand of 3D printing materials are resin,
nylon, PLA, ABS, titanium, stainless steel, tool steel, aluminum alloy, cobalt-chromium alloy, nickel based alloy and else.

3DFTENHAFISER!/RE (3HEE)
3D Printing Materials/ China

B Resin

B Nylon(PAG, PA12, Fiber reinforced)
M PLA

B ABS

B Titanium

B Stainless Steel

W Tool Steel

B Aluminum Alloy
Cobalt-chromium alloy

B Nickel Based Alloy

T 3DRIZFERImhimEH
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3D Printing Systems Brand

RIESDEIZ=EaNmimEH, SpIPEmZRNERREmEEEEkZs. EOS, £HE 0%, 3D Systems, GE. Stratasys, BEF
According to the 3D Science Valley market research, Currently the industrial level 3D printer brands are mainly including
UnionTech, EQS, Farsoon, Bright Laser, 3D Systems, GE, Stratasys, HP and else.

FrifBRI3DFTENi SFanhpYiENES/PE (IREWEE)
3D Printers Brands/ China (By Companies Quantity)

B 5:= Uniontech
B==pr

W EOS

B 5= Farsoon ' Uniontech: Resin Curing
-+

HP: MJF

B #8774 Bright Laser EOS: SLM. SLS
B 2D Systems Farsoon: SLM, SLS
' Bright Laser: SLM, DED

' 3D Systems: Resin Curing, SLM, SLB
. Stratasys ' GE: SLM |
EAtR Others Stratasys: Resin Curing, FDM

GE(Concept Laser, Arcam)

ET3DRIZFARITHIDEH
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3DFTENA FEHAZH
3D Printing Development Bottleneck

| RESDEI=EmmEN, SaiPEMmZ3DITEINAEBRMEEZESRE: R UH= (90%RIZHEIIAA) | SREAT, LA
i N 3DFTENR AT =,

i According to the 3D Science Valley market research, Currently the bottleneck set 3d printing development in behind is

i about not aware of industrialization opportunities, lacking human resources, and the high cost of 3d printing.

3D Printing Materials/ China

©sDsienceialley

FETAHE
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3D Printing Application | China Market Frontiers

Frontiers who enter to the 3D printing application market

2554 \FI3 DS TENRIFI A0 BEY 23 )

®
BrAaIEEE s B R AT = — ¢ LI =R AR BIRAE]
Shanxi HengTong LREA. vie= Ureal
china-rpm.com www.ureal.cn
RETRHEFHEAVEIRAE) 3dpro =HIEDE (L) RHERHEIRAS
Dongguan Keheng 3DPro
www.kehengdg.com www.3dpro.com.cn
TR HIEERAE] EBIEHARE R EIRAE
Wuxi Easyway ' SmarTee
www.easyway-model.com www.smartee.cn
= ARHIFEIRARROERA CER=4#FTENR R R (Lig) BRAE
7 Allianc3D

Xi' an Bright Laser www.alliance3d.cn

www.xa-blt.com
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Market Segmentation
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19 3DITENFRIH
3D Printing Dental Market

SmarTech Fiiit, 2017FE2EFR 2017F2IXESr. FRIGUE3DITENIANEE
3DFTENMRRYEEE SENA1.479{25 3D Printing Medical and Dental Market Estimated / Global

76, HEFEEMRl32205%ET, B
EYAEIA1.157{2ET,; TR
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HpERiRE/H65905%7T, BEY
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SmarTech expects sales of global
dental 3D printing materials to
reach $ 147.9 million in 2017, of
which $ 32.2 million for metallic
materials and $ 115.7 million for
polymeric materials; and global
sales of dental 3D printing
equipment amounting to $ 166
million, of which metal equipment
65.9 million US dollars, polymer
equipment, 1.001 billion US

dOI|arS HUESRIR: Smartech, Bf\i: BAETT
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3D Printing Dental Application
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" Implanted teeth
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Transparent aligner -FAREH...
-SSR Surgery guide
Orthodontics
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Removable denture
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Metal bracket
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Crown bridge
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H{thiiF Other application
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Dental models,
Personalized trays,
Temporary crowns ...
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Dental aligner
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FREZFRIFIERR S EEREI (53DFTENEX)

Companies active in 3d printing / dental aligner industry

Eangelalignﬂﬁ]ﬁilﬁ

R, E] Angelalign
B/ E] Smartee Shanghai
R/, E] Xian Huiheng

[RovE Mega
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Typical Company in 3d printing dental aligner

\uangelalignﬂflﬁilﬁ

X EE—REWNEO R IERR A&, BFHLE
satr MHSAIE. MIFREF U ARES, IUKE
IEHEH T LR Rt IESR3 DI TENF &,

Angelalign is professionaly engaged in Oral
orthodontics technology research and development, To
facilitate the communication with patients for invisible
dental aligner business, Angelalign has also introduced
an online 3D printing platform. The online platform will
also further enhance the leadership of Angelalign in 3d
printing dental aligner business segment.

18

Smartee IR FT aBRNEIEIEABIE S W IERFTEICAIEA £,
RSN A T 3DFIENRIN. ITEN=4EHHENRITHRN. #FIRE
i By S'Z7I< # J_jcit-tﬁﬂ &AM LN —TES =28

Smartee® |nV|S|bIe treatment technology combines 3D
printing technology, 3D computer-aided design technology
(CAD), and digital 3D modeling (CAM) technology together.
After wide-ranged and long term researches and clinical
practices, Smartee® developed an unique orthodontical
system and possessed a complete independent intellectual
property rights.




EE RN EIRAS- ek Shandong Maier
RS HRARA T Uniontech
R Er B F s amAR) Snenzhen HanJunYa
YIRS ORETROEIRAS Shenzhen BeikangMei
BRI X RERAE) Shenzhen JiaHong

Y| | 2B AR im/N=1 Zhuhai XinMao
AN EFERHREIRAE] Shenshen QiYu
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Denture Companies active in 3d printing / denture industry

| A i ST
: == uizhou Kunpeng ] ATATIROSE
i R RIS Dongguan Al B S
i HETRSCIEIRAR) fuangznou linguangqiao X SRS
! o= uangzhou Institute of Advance |l a
! r—)lltplﬁﬁﬁf?ﬂ%_ ég?gijﬁ Technology Chinese Academy of Sciences i i TEAREERNEEAS i
i AR Xt AGRAS) Hangzhou Peirui | TR
; PEF| B\ Heyuan Jingying L i
i o éﬁﬂgﬁggi’ggzg i i ARERAFHEORER |
i LRE/ROEMEERAR Nantong Jianyuan 5 FMOEERGRAR |
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Typical Company in 3d printing denture

www.3dsciencevalley.com

EHENTI19945F 0N T8, 1999 E/ABEEEFREARI N 5
HIERIRIES. ETBEE20FNARER, ERNAEE/M
RESWHRGANRZREE, EEERDBDESHRER
CAD/CAME=Z L. Htit. BatEaniaivEin X iaHE
. (FAEEZERTREEBEGO, VITA, WIELAND,
DENTAURUMBYTE FISINE AR S ELKEE,

Dengte was founded in 1994 in Hainan, and relocated
to Chendu in 1999. After a full 20 years of development,
Denture Denture has become recognized as a well-
known brand in the industry today. It is currently one of
the leading manufacturer of high-end dentures in the
forefront of digitalization, mechanization and
automation in CAD / CAM in China and around the
world. Dengte is designated authorized technical
partners of BEGO, VITA, WIELAND and DENTAURUM.
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Implant Companies active in 3d printing / Dental Implant industry

i g | |
| TN TSR IR A E] TREIS=HETRHARAE] HE o || e i
i -Guangzhou Jianchi -Ningbo Chuangdao < i ijtﬁjt%ﬂﬂ’fliﬁfu i
T R R IR S S UREAIRES NS & TS ;
| -Chengdu Huamei -Nobel I Ry i
| RS AREARSIRAT LSRR RARAT | AERIAE i
e GRS TR ERSE RS AT |
| BN REERIERAT] b8 IR BIRAE] L glﬂ[;'@%aﬁ%ﬁiﬂ%ﬁgaﬁa i
i -Fushan Anchi -Shanghai ShangYuan | ! LT T o i
| R PR R IR AT R TR E T P RS ERAT RRaisamasd :
i j;]FUJian r%ghon/g_'KeKaﬂ_?i(glLTjiéc?}Elr:i/U\r% -Shenzhen BeiKangMei ! IF?%IEE o i
| IKBE (I5/RE) sLERAS R R R T RIS IR A S L | R |
i -Aerospace Sea Hawk (Harbin) Titanium .7|s<henzhe'ln KangTailJian > tr‘ouc\.{‘?lm@]ﬁ ! :E.lﬁucj(—?'f'— |
LRSI RIRAE] L5 U R AR A ) || BRAFIEER ;
| -Jiangsu Fulong -Jiangsu Trausim 1 LERERFEFRNESLARER!
: Fﬁﬁi@%%%ﬁg%ﬁ PRAE] TN DR ET R IRAE] |1 P9)IIKZ :
| P FU -Suzhou GuangYing | REERIAFOREER i
| EREEETRRARAT RIS R RABEIRAT] R ER AR B ORER =
i “Nanjing Xingjie Xian ZhiBe : :¥EEI@|§$‘I'jC%M:U§xDHIEBE i
! TR ARAT KEHEMETRIRARAT L i
t -Nanning Yueyang -Chuangchun ZhuYing e '
| FRBFAREROBIRAT BRI MR IR A E] |

-Zhuhai Jodan -Zhuhai Xinmao
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Typical Company in 3d printing dental implant

tr*oug;m oI

LR ET S EIRABKIT20105F, &5
%%?Jﬁ%%MHmhhz?ﬁTmé@¥“j
SEMA. i, L. #iE. HEORRMES.
i TE N FARESTIHY Tﬁﬂ J SRR,

Established in 2010, Trausim is specialized in
R&D, design, processing, manufacture, and
sales of dental implant and surgical
Instrument. In order to ensure the product
quality, the company collaborates with
German research institute, imports the
advanced manufacture equipments, cutting
edge surface treatment and processing
technologies.

N7

=4RIERIZTF201 18 BUYE ) ]
PG &S gi?ﬁ%ﬁb“ nn/EﬂﬂU—.E Se4

BIE (BF=) . E $ ( EﬂUJ) FE

Tt E VRN

ZIEE N
(FFHET) .
NIMERE

Triup Technology was established in 2011,and
Is a supplier to medical device companies
such as Johnson & Johnson, Stryker,

Medtronic and else
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Typical Company in Dental Industry

FESERTTRIMMES E 15]1’)&51211'43@

(IDDC) . sy, OREIERFRIELXSHK. g S
Oy, *EEII:IJ_‘_EF“L:\ FEaT B e EsE
Magawurha ffﬂlﬂlu sFaFrEhzir i, eSS

JLIEFRELZ 0. OFtREST L. HiaEE=t

7N iie SN /EEIHEIBT iJIIEPIL‘,\ S GE
IR, TR OSFE A,
Bybo Group has set up IDDC, Planting
Center, Orthodontics Unit, Digital Oral
Center, Root Canal Treatment Center,
Periodontal Treatment and
Comprehensive Dental Treatment Center,
Comfortable Dental Clinic, Children's
Dentistry Medical Center, Oral Mucosal
Disease Treatment Center, Medical
Examination Center, Defei International
Training Center, Digital Denture
Processing Center, Professional Materials
Research and Development Center and
other professional institutions.
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Dental 3d printing patents statistics | China
__________________________________________________________________ . FEHBEXAI3DITENMAERLSE/PE (EEF2017FRF)

Patents regards 3d printing in dental industry/ China
E!ZLI::ZEIJZN T5FJiR, F BIERIE 729172

(As of the end of 2017)
ANFRIT uBD?TED7FE9€H’J€5FU an: Fia
BriEss. Fd. ME. REE, SRR
iE: IRE. RN B
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' As of the end of 2017, Companies in
Chlna have applied around 172
 patents regards 3d printing in dental
-mdustry, such as: aligner, denture,
‘implant, and module, etc. Patents
‘include systems, materials, software
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Orthopedlcs Implant Market 3D Printing Medical Device Market Potential / Global

SmarTech Fill, 2016F=2Ek3DFTENET™T
RRIA12.29125550, E3DFTEMEANYIT
pHINEIA8.23{2357T; 2024F3DFJEMEANY] I
HEF iz A96.39(72E 5T, EH3DFTEN
BEAYINHIZIESA81.2{23E5T. 3DITENE K
NYIE3DFTEN A EET T\ FriigiiiEes
KA,

SmarTech predicts that the global 3D
printing medical market will reach 1.229
billion U.S. dollars in 2016, of which the
market volume of 3D printed implants
will reach 823 million U.S. dollars.

Million USD

The size of the medical market for 3D
printed implants in 2024 predicted to be
$ 9.639 billion, with the market for 3D

printed implants reaching $ 8.12 billion.

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

B A FAS. S [ ErEE B REFE B B
Orthopedics Surgery Medical Ophthalmic Prosthesis
Implant guide model correction
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3D Printing Orthopedics Implant Application X
‘P R
HESRMENYITHIZIIEE201285495.41275, 20158416612 : » |rr\|:g‘é°:La\glfli
7T, 2017EFiHAZI218(Z7T.  (Frost&Sullivan) | £ —

IR E RSBV SR T X TASIEEAY), BXT
MBEERIREM AR XBAE.

HECERRDY, PESRMEANTIRINSIERETEEER. H
tECEPrmoh?, EF-mBEECHASREAYI PRI SECERIK, mEX
PHIEEEAY T EF i S R T EPRamhE.

China Department of orthopedics implant market size 8 |
reached 9.54 billion RMB in 2012, and 16.6 billion RMB in | | X
2015. In 2017, this market is expected to reach 21.8 billion " \ i mage: Concept La
RMB.--Frost&Sullivan |

At present, the proportion of trauma implants in China is
greater than that of joints and spine implants, but the total
amount and proportion of joints and spine are increasing.
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Orthopedics
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Companies active in 3d printing / orthopedics industry

DR IIEIRDBIRAE]
AALRtMARIES B IR A E]
DN EE=HRFBRAE
RIS SEEAERATE
ReEAKE EEFRFERAT
RS S ES g i R =T YNST
B EBEEFRFERAT
DN NER ELABRAE]
DT ET RABIRAE]
X R RSB IR AT

RE=ERHREGRATE
REETRHREIRAE

[N PR R IR AT
EXIMIFARRELE]

N | R EYE TR AR AT
WHERBERRABRAE
NMIEEBEEFRIRERA
HREETHRAT
BRIEFELERAT

BB =mEYRIERAE
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BERE

Beijing Unicom Science and Technology Ltd.,

f'» MEDPRIN

“J iDBEKS

D B BRI AT LA

AK Medical Holdings Limited

-
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Orthopedics
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Companies active in 3d printing / Hospitals

) N N S SN SN N SN NN SN SN SN SN NN SN SN SN SN NN SN SN SN SN SN SN NN SN NN SN SN SN SN NN SN NN SN NN SN SN NN SN NN SN SN NN SN NN SN NN SN SN NN SN NN SN NN SN BN NN S N S S

o) SN EA S DR F ALt S R A AR G IR BRI A
.y BHERUCOBRUSDITENAR, EFAEGElE, FREEANNEHEER
XA, SCHRENEHIRIAER.
3DITENBESHSECEES—, BRNoHhESE3DITENTE
= HZSFLEH, FEIR. NRSFRERIEEFIERARKIERS.

Fourth Military Medical University Tangdu Hospital together
with Xi'an Bright applied selective laser melting 3D printing
technology to customize titanium sternum, and successfully
implanted in the patient who suffered with sternal tumors. The
porous structure of metal 3D printing is distributed on both
sides, which greatly increases the attachment of soft tissue.
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Orthopedics Companies active in 3d printing / Universities and R&D Institutes

BT ARE
AL TR E
MO ERKE
SMKFE

AR RIBAF

FTEARBRESNEERT

ALK
AL F RS
RIS
EZRFHR AL
REETAF

[ ERKE
BpAF
IEREETAF

HERI=F AN EYEE TR realized, but also the porous structure can be designed

P

BeEsEAR

IE=KEF

P

AT ZRIIHIE A,

BYSERBEMEIEEEGS, MUEERMEENRNRTT R ET
52, HEEBRKSAEMRITERIAREE, FEERAREZRRIK
REPER, (BERBEMMARE.

e T A AOFF TS 3 DT EME N B ST Y 5 B ’ :

The research of South China University of Technology
includes the manufacturing method of 3D printed implant
prosthesis and the manufacturing method of bone tissue
engineering scaffold.

By combining with metal additive manufacturing, not only
the design and manufacture of personalized implants can be

inside the prosthesis so that the cells in the bone can easily
grow inside the prosthesis and promote the healing of the

PERZF BT

SENI patient.



w

\ www.3dsciencevalley.com

% N
124 sumEREY e e B B R

Typical Company in 3d printing implant industry

www.ak-medical.net

- *’EIEUHE%ZIS?—;%

| KRR i

| SERIEEE i

P A TSR | EERETT014F7BFR T ME DI ARRRSZE ( [3D
| SRR T R | ACTRRRAZ] ) . 3D ACTRERSEE MM EEELFIMRIFAR,

| FIRT RN L BIFEARIDRE, IEHAMENEREMREATIEEAENY, HEEK
| Eﬁ%‘ﬁiﬂ-‘ L ABENRESHE. ERETIENMATI3DFIEFREZEIR LR
| ISR ETRERS L BiRE, BRIaEN=A 3D R, SEEXTERNENY. 8
| EESFEaRA L IEEERSESERALEN, STFEEITNE—ZE8RHEHER3DFT
| BRERIR L EIERINEAY 6.

| BB REATER i In commercialized medical implant printing, currently Beijing

| ALIRIK i Aikang is the Chinese market leader. In August 2015, Aikang

| ERRTRIERE i received the CFDA approval for its 3D ACT artificial hip joint

| RS {  system based on 3D metal printing technology and in July 2016
| SREABATR/ A SSARE SR i  for a vertebral cage based on 3D ACT technology. It is also the

| RO RS es t  first metal 3D printed interbody fusion cage product licensed by
= SEL /A S | the CFDA in China. 3D ACT technology is a combination of

| IR BERIRIR i various technologies from clinical medicine, computer

L RSN i technology, material science and mechanical design, such as

i SRR i Electron Beam Molten Metal 3D Printing Technology (EBM) and
| BIERA RIS i precision 3D reconstruction technology.
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Typical Company in 3d printing implant industry

www.huatai3d.com

1 2018F2 H7 Bk =45 ra 5 B BTt SN ER S =R
| RFIEM ISR POS(FRI3DFITEIMEN " ATHEAR/
| FEIRIER" B\ FARBIIEELE,

| February 7, 2018,Hua Tai 3D together with the i

=TT

ER=4EFRERiBRY3 DITENR A EFI2017
3D printing related patents HuaTai applied in 2017

EFE: CN107647942A

—meRE/NEREEMtERE/NENSERENY
A metal trabecular and a bone implant comprising the
metal trabecular

' Southern Hospital's spinal surgery and the Monash

| Un|ver5|ty Additive Manufacturing Research Center

i successful implemented the 3D printing personalized
Iartn‘|C|aI vertebral body / lumbar intervertebral disc

i implantation.

il 4
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Foundry Industry

2016 FfE, SEMEFHRESENFGS

B%: EE2016FZMmiaiHAESEL
Chart: Industry accounted for the amount of casting (China, 2016)

EREMA=592Z—, 14£29.90%, MATLRE W ==
RUNMAEN13.03%, BUEREREn T - W s
16.10%, HIAEHAR/9.32%, TIEHHA M T
£596.99%, BARANEET AR W xeaERe
B SR EATS% A, = e

The amount of castings in the automotive W snizsd

. R
sector accounted for nearly one-third of W momsE
- EESY !

N Hin
-

the total domestic demand for castings
which occupied around 29.90% of the
total castings; within which the internal
combustion engine and agricultural
machinery consumption was 13.03%; the
amount of centrifugal cast iron pipes was

B Automotive
B Internal combustion engine
B Construction machinery

16.10%,; the mining and metallurgy heavy S B Power generation

machine usage was 9.32% The amount of B Heavy mining and metallurgy
construction machinery is 6.99%, and the o Railway and locomotive
casting consumption of the above five & Centrifugal cast iron pipe

major industrial fields accounts for about S Machine tools

I
75% of the total demand. - g:iwsr

Reference: Foundry Association
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3D Printing in Automotive Engine Block Manufacturing

5 i T -

Upstream Mid-Stream Down-Stream Product

1 BT 3DHEAITENGR 1 BTEEERAATH,
3D print master pattern " AR IRIRRER RS
| Dewax to get the 1
/A investment mould

= =
B oPREAITEIRME  ARSERTMEIEENE T
3DP print sand mould Metal casting

& B 3DITENRAITE

Metal 3D Printing
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NingXia Kocel

Suzhou Meimai
Beljing Longyuan
Wuhan Huake
Shanxi Hengtong
Machinery Research Institute i
of advanced manufacturing
technology research center i
Kangshuo
Sengyuan Additive i

www.3dsciencevalley.com

aiskigEX el (53DFTENEX)

Companies active in 3d printing casting industry

) mEREEHIES
[ AAESRIEERO B
Iiki%%lﬂ%ﬁ
EBXEBIE
P RKIIERE
HERTER RIS

NG
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NG

NG

NG

iﬁE Birat

TRBIAEEEE
7 ['E%/B}:I %ﬁl%iﬁ

IEYN=1
PR2E]

EIRE T K>

A LEFEIRIT RS

SB—IEAHEIDE
EnBiRiteEEmE

PR2E]
PR2E]

IR2YE]

Nanche Kocel

Guangxi Yu Diseal

Shanghai Daliang

Shanghai Daliang Automation
Zhongche Changjiang

Shiyan Changjiang

Yoshino Gypsum

Ningbo Tangda

Wuxi Vane

Kunming University of Science
and Technology

Zhejiang Mechanical and
Electrical Design Institute
First Tractor

Lianyungang Yuanyu Metal
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Typical Company in 3d printing foundry industry

X 1B i

Metang Novatech

DB (CEERIERR) F201 SEJEEEH'H%E%L%HR,
B&RIR, 15, BEsFENHFAIRIEEFRE

2016575 Li_ﬁlzﬁﬁ‘i’f-llﬂ, BEMAESEFHE
ﬁ‘éjj [B=F, '73\)” ‘MKCycIoneH&@%lJm
51
Y

B, RS i*E‘ﬁ*Ejj, BJ_J:dJ\)II IBHEH 2B B
RERHIE Hlﬁﬂ, IR BT KB P RIEF

KRG ssHDEY3 DHEUTS'ZK_IU\E&HEUH:.'%Lﬁﬁwaﬂ’] DEUFORES ,
TelERAR/OaEEFTLREE, LA midHIEEIMN 31~ B 48
RE3E, MMAKEINFARAEORE, BEERESHEEFmE
=, FEITEENEYISEES, FEKEESSEEEN

'CﬁﬁEiruf:KLJEEE£¥E§E%o

------E------

i In May 2015, Suzhou Meimai launched the rapid
‘castlng business with the rapid production capacity
.of complex sand castings such as cylinder blocks,
.cyllnder heads and retarders. In 2016, Meimai
-completed a foundry workshop with independent
i aluminum alloy Casting ability. In the same year,
'Suzhou Memei introduced the MK Cyclone rapid
.sheII makmg equipment from Germany to build its
i precision casting capability. Subsequently, Suzhou
i Memei launched its rapid casting service within 2-
'weeks and started mass delivery of large-scale
.customers rapid castings.

Applying binder jetting 3D printing technology to produce
sand mould and sand core can shorten the product trial
cycle from 3 months to 3 weeks.

B Cou rtesy: FAW

XiR: —IREE.
EENE
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Typical Company in 3d printing foundry industryc (9 ‘KOCEL nEgHE

-------------------------- e i | HEEFFFERSAY3DITENR ST (2013-2017)
, HeEe == H=
201 35-20174, HESFHRISHIS3DITENEX 3D printing related patents Kocel applied(2013-2017)

‘?%U%/\, Hrh, ﬁﬁ“%L_EI’BDﬂEDWEEﬁFm‘ZH@
%?*UQ&T 25%, SHE3DFIENE NI ZEF &
i 1 50 %, HEEREEFHFEETEIW, BEHFESET
D, HFNE] )L)III‘J’f-,\_:i%l_EBE’\T Ris 7S
?Fant'ﬁ)%/\ﬁF%l_@%E’J?ﬂ XEEEF| S
| Bl 3DFJEDIANTEFHAEHhEFAIN A,

i From 2013 to 2017, Kocel applied for a total of

E® Equipment
## Material

-36 3D printing patents,from which 50% is related
'to elfelec of 3D printing casting mould. Kocel
'Group Is both a casting manufacturer and a

i consumer casting company. Its subsidiary,
-Slchuan CSR Kocel Casting Co., Ltd., applied for

| | patents related to the casting of metal parts for
 locomotives. These patents involve the

i application of 3D printing technology in the

' manufacture of castings.

! TZProcess
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Additive Manufacturing Center / Heavy Industry/Casting

mINE T

JNGCHENG HEAY INDUSTHY

oy

1EEFHE THRE RS EA SR B IR ARSI A E]E
BRI TR IR S HIE SRS MR, S& TRV~ mT
K. BhE. HEA—MHNAASR, FEIERE SR TV EAY
R, NEITF2001FEALELERAZ, (EEART 4ZTART, B
&roEi14{ZiT. BRENEFE, /\KiERMSRkasl, HF
BESHR. BE. BEANFERZHE BRER AR,
Beijing Jingcheng Heavy Industry Co., Ltd. is an independent
company under Beijing Jingcheng Mechanical and Electrical
Holding Company. It specializes in manufacturing, selling and
exporting construction machineries. It is also the share holder
of several holding companies in construction machinery fields.

The fixed assets of JCHI are 600 million RMB and the total Additive Manufacturing Center
assets exceed 1 billion RMB. JCHI has six subsidiaries around Installed Systems: Binder Jetting 3D
Beijing with modern technologies and capacities and more than Printing Technology
700 employees. BERANSE: SRR 3DITENRAR
Materials: Sand
2% wF
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Foundry | Patents related to 3d printing

__________________________________________________________________ S HHXRISDITENNN A EFIEE/PRE (B1ZFF2017F[F)
Patents regards 3d printing in foundry industry/ China

(As of the end of 2017)

EJZJJ:EIJZM 5K, FEEBHRIE 21017 I

.nn3DﬂEIJ%1_$59€E’J§5FU an: [ERSL. K
TS, HE. M, R BIESFRL Z2Am
'3DE|:TED%_~1_@9€E’J§*| GHRELEE. S6E
 FERA93DITEN#AEL. 3DITEDIRE. RETEME,
| LR i8I 3D RIS T,

 As of the end of 2017, Companies in China
.have applled around 101 patents regards 3d
prlntmg in foundry mdustry, such as: car
-englne aircraft impeller, casing, impeller, etc.
i Patents include casting-related 3D printing

' materials, 3D printing equipment,

i equipment components, and processes for
-maklng castings through 3D printing
'technology
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Die & Mould
PEEEFHFERA 537%, BRIEANGH43%, HER (B3EHEE) AA10%, iR, RigR., WERSEEMSSREE H10%, ST
REERIEE L ERER—., PEEET TR EEEMMN2015FR2020FEF ENARIFErF~E1464127T, 1502{Z7T, 15691Z7T,
1628{Z7%, 1711275, 1795275, B AAET. 3DFTENESERNMIZTUTEIVZARM (20205F) |, 1Z#UEEiE3DITEMRE. ML

EE ™ mAY3DFTENIRSS.
For Die&mould industry, stamping die accounted for 37%, injection plastic mould accounted for 43%, casting mold (including

die casting) accounted about 10%, forging die, tire mold, glass mold and other molds accounted for 10%. China's die&mould
industrial output is expected to gradually reach an annual output value of 146.4 billion yuan, 150.2 billion yuan, 156.9 billion
yuan, 162.8 billion yuan, 171.1 billion yuan and 179.5 billion yuan from 2015 to 2020(in RMB). The 3D printing market related

to die&mould application is estimated at 3 billion yuan (2020).

RERE~IEE REERER~ I EERERR

10.0% - 7.0%

B = Guangdong
M 1= Jiangsu
W wism (oamsE) B = /h g
B s wisis, mEEsam o 0% ey
3. ®isE EEEsH " B = Shanghai

- o ' B w= Shandong
OsiienceValley B Stamping die OlSenceValy W == Tianiin

B Plastic mold 1.0%
M Casting mold o m= Others

B Forging die, tire mold and else

21.0%
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3D printing in Die & Mould application

3DITEIEESHIBEIEN T XA,
TS B E SRS AEE, FE
BEBHMAE, BRORE, ENAEERES
HITRATER.

3D printing frees the cooling channels from
cross-drilling restrictions. The internal
channels can be designed to be closer to
the cooling surface of the mold, with a

SLA/DLP

MJP/HSS...

SEEAE
Resi

:

bE
Wax

Nylon

g

ABS

T I e

Precision casting mold

_/

smooth corner, faster flow, and increased

Ceramic

&=
Metal

&R
Metal

" N
EEE=E
Metal mold

FEfz SRR, 1ehaiE. ..

Conformal cooling mold

tire mold:-
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Additive Manufacturing Application inside of the Manufactuers

SRS E R G MER N BB XA 3DFTENRBHINETZ S 207K ER ;B8 ADK
A, PEFSENKEREIEH/KERKES. ISANEKESFOH/KERZKEE, HKEKES
FHKERZK BTN REER , 1ESR BRGNS EAIEKIRORIERE, EidE
1R E RV FXS NGRS R EE ANV AIER AR E RO, FOERR HiEiT
3DFTEPHI AR ERZ IS EIZKES, MSEDKER BT LURIE RS OB ER MBI
REEIRLT, MEIMEFISE], (RS EYsS, RN REH.

In the center of the washing machine, the pulsator mold has a
conformal cooling water passage formed by 3D printing. Along with
the cooling water flow, the cooling water passage includes a water inlet
passage, a cooling water passage and a water outlet passage.The water
Inlet passage and water outlet passage located in the annular base, the
cooling water in the adjoining inserts communicated with each
other.The center insert can be shaped by the 3D printing technology to
form the conformal cooling water path, the cooling water path can be
arbitrarily set according to the shape of the dense tendons in the
center of the pulsator design, so that with the shape of cooling, to
ensure uniform cooling of the product, reducing product deformation.
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3D Printing Service / Typical Company

$HIIRHE3 DI TEDIRSS Thim S iEE KRR DER, &
TNEBMmARERE AN 3D TENN FBRYEELS].

i Bright Laser occupied the largest market share of
i the 3d printing service market in China with full
i competence from metal powder to equipment
i manufacturing and 3d printing.

T RREBISRI3DITENRA, TEERRZSHIR

BRY3DFTENGE. 1EEMZER3DFTENIEIARE.
Ureal has developed years of competence in
powder bed metal 3d printing, especially strong in
conformal cooling mould manufacturing. Now they
are expanding to plastic 3d printing application.

s - ; <. |
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3D Printed earphone k HevGears

SERA3DITENEN BT BEEHAARI3D FIEDHIERIT
el 3D FIEDRE. BEFEREERNRA~1NAY 3D FJE

Lo
FIERBESIX 25um, X9k m2209 1/4, 1midf&se
3D FTEN#HEY 200pm.

3D FTEI—MURREY, TooZREIRBE(R T BRI HHRAAL
Bl pN B =1

market response. Heygears has independently
developed their own 3D printers which achieved
far more accuracy than the traditional 3D printers.
Print accuracy up to 25um, only 1/4 of the hair,
this set a new benchmark compared with the
traditional 200pum accuracy level.

3D printing integrated molding delivered
seamless cavity results which reduces the
resonance effect of the cavity

MRIIE LR

SN 70N

E Heygears earphone has achieved very successful | L
¥ 350
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3D Printing / AECC Aircraft Engine ) PERE GRS REEAS

AECC COMMERCIAL AIRCRAFT ENGINE SO, LTD

| STHIRI PRI S e 8 FEERIR SRR, 5

workmg efficiency of the compressor.

ol
Testing

ASGIRAFIN T ERITERAEED, AT LASCIESAT T 188 44 451 Y
*U}Eﬁz |__|E__|-/)_E "WLWUDIHTI@ B¢ 1&%%&':”-'_%7.]“ i Additive manufacturing
.IX’EF;, RS RIREBN RAVEAEIE, #Hm \
: TIEﬂ'J_ S TIERER, i P T

-AECC has applied additive manufacturing i T el

| i process on the manufacturing of multi-stage |

: ' blades. Compared with the traditional forging CNCMI.

' method, additive manufacturing can improve | CNC machining

i material utilization, while reducing machining |

| time and reduce the overall blade disc i AR £

: processing challenge and also enhancing the i Blade disc

[re——————————— ——
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3D Printing / Nuclear power station

20185, EAEMHhENFEN ZERETEE3DFTEN A ZHIE
HFEGEESE=REGH S inEs, EREAGENE TR AE
iz v —— KRB R v SEl TR e ., Xinea T &
RAI3DF JENHIRNTEAZ B UL R N FEMEHIIE. ST TEFRRIRERON
AR EVSSSI R,

In 2018, Southern China additive manufacturing Co., Ltd. i
produced the compressor cover for China Guangdong Nuclear !
Power Group through metal 3D printing technology. This is the i
first 3d printed component installed in the million-kilowatt-class |
large-scale commercial nuclear power plant in mainland China- i
Daya Bay Nuclear Power Station . This marks a breakthrough in
the research on the key technologies in the process of i
manufacturing and maintaining nuclear power plant spare parts i
by 3D printing technology. i
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3D Printing / Medical

B BRI A HPEE NENEEK SR B ERENSE

| EfT a%T%“nn ZFiE®/ReDura®, 12#%5-%@@5%4%»\#1‘2

| N BERIRANE, SKIGRREACEALE, FECFDALUNENEERHES !

ﬁ:i%':"*’ﬁ %’%ﬁ?ﬁknnﬁﬁﬁ)\éﬂmﬁﬁ)\‘b TR E Eﬁu,i
FREBAEEKA T2 ERMEX N LTS 4. ’

 MEDPRIN' s first product ReDura® is a biomimetic-synthetic-
'absorbable dural substitute with CE and CFDA registration
.certlflcates The material has been widely applied in more than
i 50 countries on tens of thousands of cases, and is considered

i as the dura mater (ridge) membrane closest to a patient’ s
'autologous cells with the best repair effect. In addition to | MP BIOPRINT 30
i ReDura®, MEDPRIN is developing a dozen of human tissue " EREMITEN,
-repalr products, mcludmg a personalized skull and

i maxillofacial repair system, a female pelvic dlaphragm repair
'system tensionless urethral slings, hernia repair pieces,
.art|f|C|aI skin, blood vessels and ligaments. These are laying
-the technical foundation for the future development of more
-complex and advanced artificial tissues and organs.
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3D Printing Tire Mould

SILIUERNHFCIRRER ASE-EE, F75%

.*EEZOOOOE S52Ba17 5B IRET 625 %

KRR, RHFIR=EREN, SFEENESFAEM
N, HRAREERTIRGEER25% L, BIREEH O
| HEIREZSTRAI0%LL L. B3I\ T A3 DITED

IR T IR BRI A T(E.

' i Himile has become the global tire mold manufacturing

:_LTﬂJi

| ' base with annual yield of various tire molds 20,000

-sets and has established business relationship with 62

-companles among the top 75 global tire

' manufacturers. Himile is the superior supplier of three

.worIdW|de top tire companies Michelin, Bridgestone
.and Goodyear. Its international market occupancy of

-tlre mold is above 25%, and tire mold export amount

-occupled 80% in the similar products of domestic.

' Himile has introduced 3d printers such as Bright Laser

'to do the R&D for tire mould.

R¥cho

A

5

FaX7&/ EDM

LERRIRE
Tire Mould

CNCEiEHEEI/CNC milling
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3D Printing / Space Technology mEgix China Academy of Space Technology

| P 2 EH AN S e S AP RIE = 4E IR T L

R, S =R PEERN R B L5 K TR N AR SERRIS
-/R e = AR TTiIRANGE, BNEIETT
| IEANTR A E S ETTTHENER R RA =545
*’JH@TGEI’J&L B0

'The China Academy of Space Technology has
.gamed many years of experience in 3D printing,
-espeC|aIIy regarding design for additive

' manufacturing (DfAM).The academy has
'developed a systematic approach for the study
 of lattice cell structures for lightweight satellite
-components and with this has achieved to be

' internationally competitive in this field.
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Nano or micro 3D Printing -

| BB RNG N3 DITENX— AR R THS &, HED&%EI’\J*%FE
l‘ﬁ“él_??‘dlﬁlf/?@l%?&t] HEBREDHITNEFIE. BELHIREE

| FTENF AR mlia/ NEEATURER T, AN #&iﬁ% ST SIZ NN EEL?E:E
i, BEERFISOMEZEXHRAES. EXNESHNETSM

www.bmftec.cn

i BMF Material Technology is a Boston/Shenzhen-based

i startup firm that manufactures nano or micro 3D prmters and
| : materials, as well as custom products for other companies

| i using its equipment. Their printers have the capacity to

| i perform high-volume manufacturmg What sets BMF apart,
-accordmg to MIT technology review , is the equipment’ s
 level of rigor and the exceptional ch0|ce of materials and
.processes BMF can produce small mechanical and hlghly
.compllcated parts with examples ranging from tiny springs to
i cardiac stents.
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Typical Company in 3d printing hearing aids industry

| (EESIZVENITER B ER, INRRSPS o AR S RO L ZRIM
ﬁ mell, HPLIE~ER. BiE. REREEEH BTt T
| IiESBhITEE T/ 5 i EE Smart OpticsiTiiS &R rapidshape 3D3]
ENESE, R APESE—REINDIERFANRREL.

' i In customized hearing aid production, Lisound combines the

| ' best of Western advanced technology with the oriental
-strength of craftsmanship, Lisound is specialized in the
icustomized hearing aids for ear, ear canal and invisible deep ear
i canal.

Lisound hearing aids factory has equipped with Smart Optics
scanning and Rapidshape 3D printing system, and has becomed
i the first company who introduced 3D printing system.

[ e e
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Construction

ATRER, DSRTSRRFENELR TIZEIE e, B J:,E EI
1R 1‘&7“"5'::' I, MEERTAS TIRER, 2 T

HEEERN., K8 ﬁ’”‘ T*E. -tml_ﬁék__jfi EIERREFTIE.
NHEYHUARBIRE. TIWTRE. IMRIESE. [T, 2305
FZRFMX, FHBTIFFILE.

Shanghai Construction Group (SCG), which has been
undertaking many important tasks in the building and
modernization of China’ s cities, is the flagship of China" s
building industry. SCG possesses core technologies in the
construction of highrise buildings, large bridges, light railways,
public culture & sport facilities, large industrial plants, major
environment protection projects & etc. At the same time, SCG
has also completed about 100 landmark projects in more

than 30 overseas countries and regions.
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R&D | Sample ,’;‘%A jWll Nanjing University of
o, Aeronautics&Astronautics
UuA
17'J'E IS E R&D-Algorithm and Simulation

F'ﬁaﬁnfcﬁn%jw—?‘ 3DFTEDM ARt S ETFaY

ST, AT ‘EE}?HJIJIUFzﬂkelmEI’MEE

.fr%fj‘ %, RRIEE ER A RAT S TR F3DT
| EDEARLAIA iR MR,

-Numerical simulation of solidification behavior of laser 3D
welding pool based on time and space active tracking

-The simulation method of phase and interfacial mass and heat
transfer enhancement of composite materials in molten pool of
laser 3D printing

- Simulation method of laser beam and powder particle solid
coupling process.

i Simulation methods & special alloys

: Nanjing University of Aeronautics and
iAstronautlcs is at the forefront in academic
i research of numerical simulation methods
ifor active tracking of the solidification

i behavior of the laser 3D printing melting
.pool for the laser-powder and particle-
.optlcal coupling process as well as laser 3D
i printing composite material such as special
lalloys and composites.

R&D-Materials

- Nano scale SIC reinforced aluminum based composites

- Toughened tungsten matrix composites by laser rapid forming
- Synergistic reinforcement of Ni based composites by 3D
printing

-Direct martensitic steel obtained by laser 3D printing
technology
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Traditional manufactures going to adopt 3d printing | Sample

R ESHEFRHISEIIEEZ S5 | N3DFIEEA, Hlan:

More and more traditional manufacturers are considering the

- Y¢BRA resin curving introduction of 3D printing technology, for example:

-$J='HEIJ metal 3d printing -
{HEAS, $%AS (Aluminum- EMAEX D BRI ERAT

magnesium a”oy’ titanium a”Oy) GUIZHOU AEROSPACE TIANMA ELECTROMECHANICAL S&T CO,.LTD

5-10
5 to 10 units
-IRITSREEIE
prototype
-HEMY S
Components production
-FEMHEE

Refurbishment
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MR PRIB{L-PBF, EL1ZRER TR DED
MARPNB(L-PBF, EL#ZEE2 TR DED

MR PRIB/L-PBF, EIZ8EEITTFR- DED

JEEY T Z- VAT Photopolymerization, $¥3KFRIEG{L-PBF
MRIRIBIL-PBF, IR EeEES-SLS

SeE{K T Z- VAT Photopolymerization, $37RFREA{L-PBF

SEEY T Z- VAT Photopolymerization, ¥3KRIGH-PBF, 1R MG

SEEWY T Z- VAT Photopolymerization
FEHFH T Z- Material extrusion
IR MR EIRES-SLS

StE{, T Z- VAT Photopolymerization, ¥yRPRIA{(L-PBF, &=
SeE{Y, T Z- VAT Photopolymerization, ¥yRPRIA{(L-PBF. &=

MEHFH T Z- Material extrusion, 447TED
M H T 2- Material extrusion

BEfE8e=EinFR- DED

FaZSTIIEET-binder jetting, MIRFRIBIL-PBF, BRI ECIHRE

YEE{ T Z- VAT Photopolymerization, ¥7kFREA{L-PBF
MR RIA{L-PBF, BEIEREEITFS- DED

MRRIA{L-PBF, BEIEREEITFS- DED

MR IRIAL-PBF, BEIEREEITTFS- DED

MRS {C-PBF

MRS {L-PBF

SEE{Y, T Z- VAT Photopolymerization, #)RKFRIE-PBF, ¥4

EROT

EROT

JRes

Pt
bt

-SLS

-SLS, LOME[F
-SLS

|lEE8Y-binder jetting

SN
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