--- White Paper Series ---

3DFTEN=ALEEEZH (2019)

White Paper of 3D Printing Industrialization Trend 2019

7. %k =1 F
Published by: Partner:

Version ID: 20190227



y =

~r / www.3dsciencevalley.com

"1 3DITEIEME S AR RIS
3D Printing Industrialization BB B AL E RS R B,
_ , 2018%Fvoxeljet-HEBIOVIET X&E=BER,  APA MBS EGIFIGIE CHIL /B, KR
AR RS E R T PSR SRR gt R,
=, 1ZInBEBFIH3DFTENRvRb S eshE i Ao R,

- S, GE (5itb150,0005F 75 KAt A - Naisbitt@ (ZEEXEZ)

IHBEIE053DFTENL, 3DFIEPHASRE~SZRINHIEY,
TiRfEs, AN EEFREESIRES AN HINAESE. ...
X BEFRIPS RS =T i R _ RIS A S
GEOXHR, TRFEEM L AT AR hEI & et IGE 0" -
Catalyst ... GEMEIARA RO ERE T 100M AT LUEE AR = e—
3DITEMS ALIIERI A4, -EOS E#EH LaserProFusionig A (B
L ATEE2020/214F) |, {EBh

20185 is, Al JFEREREAL2700/5%k:E (3,76075 02 XEZFH LaserProFusionf i ANKELIM GR=EEFZRAY

=ot) HIBMHIE L) @55k, Er-seM 175180250 BT, 1215%5¢§7K1§%z¢7§5¢:¢&

allL, mal THAAAWNRREESDFIEIM &, (RILVFALL ;%.j\,#frﬂfggiﬁ/.\coz;%&y‘ca%xﬁ@@z

HEEAERA. .. ... 03 (x| SR I TR TR,

— ifsh, CarboniBiT SITEHARTAOSIE, £t Jkitr;éa:yﬂ%%ifgi?i@vﬁlﬁe?m g=!
J] 0O ==

) 04 Bk Metallurgy, BOLPM) &@3DFTEDRA.

Hftrl, 2% iy, i,

... ...;23DFTENSEM = ACHYRTE,



&

ar / www.3dsciencevalley.com

12 3DITEpFRAML
3D Printing Industrialization
: : : &1L201 75 ECarbon B R EF/IE4.22(0%%
The big bang in the investment market”" #+2018418/K, Desktop Metalt S &5 £ ESik4.38(2ES

Polymer S
CarbonfIREEhRE Desktop MetalRIR25IhRIE
” Ly
201728 6H
% AR ¥
201 25 201778178
% £3 GE VENTURES s%&?ﬁﬁ & == 15’*’7**555

G/ e

22
Google)® _ Hu < S T —
‘ L ' ' #

[ S -
Carbon @ | & 2EIRE . t %, -
g - - PR ER)

1 woroocs [ _18

"

wuw.v.Slshape.com
LAY N E S EL

VESEELEL T LY

. 20185385 19H
— 8FIRES
‘ Yy < + KXY
SEQUOIA CAPITAL adidas : , 201951 H24H MKOCH
EREEx _= SIES
#= —— ﬁ Dese BOLT 1% > m)



& =

r / www.3dsciencevalley.com

U3 | ke

Trend of Industrialization of 3D Printing

Integrated design promotes the era of large-scale
S parts manufacturing for metals, plastics and ceramics

eSS mhsitER]5-10EREAZIZSAFEE S EHHhSHT
Functionally-oriented design drives the era of multi-
material compatible parts manufacturing

3D printing will become the mainstream manufacturing technology
In the medical field from models, braces, implants to dentistry.

3DFTENTES-10FEARERRES. RESHSNESHHIEHIN, HMEEHEERHMEE
3D printing Is subverting the manufacturing methods of functional parts such
as heat sinks and hydraulic, and is subverting the supply chain of sports

3DIFENES-10EMIEE T ESMENREHIER (FMSEE. BIESEIT...)

3D printing promotes vehicles into the era of lightweight manufacturing
(driving technology including sand mold casting, indirect metal printing...)
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Challenges: Qualification and Certification
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Cerliication:

Figure 2. Qualification Process

Transportation IATF 14249 /150 2001
AS 9100 / I50 2001
IS0 13485 / 150 2001
150 2001 / UL f ASTM F?43 among others...

Consumer Products

Table 1. Applicable Indusiry Standards and Cerfificafions
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3D Printing Dental Market

ErparTech ﬁﬁi—", 2017&%5325: *%3D?TED1‘Z*%"J%I%%@ 2017$éﬂ?§ﬁs H:ﬂsﬁm3D;]Epw )\{E%

§ﬁ$\1,54f791z’%n' %qn@)gwgrmzzo?z%m\ ,’Eé':' 3D Printing Medical and Dental Market Estimated / Global
sl a1.157{237t; £EFRIBDFIENRSZESES
%ﬁé;ﬁ%ﬁ%ﬁ% Hﬁ%}%iﬁﬁiﬁa%ﬁ?ﬁﬁi i_émé% N
1288 /91.001{2555T, RIE3DRIZRRI THE, — 3D 1 | .
eyt R redyec il - (€3S jenceYalley
JLt—8, BHEARENBIEAERNARSET KaYE
B, FEREBEMPNARESEITE. RREERT THNE
THARFERIIRLT, 3DITENEF{RIHIER R R B
HAEZFREFIEIEPRTEERE, MEtREE
AR, BIWEET, RegEIEE3DFTENRSERIMN
1%,9;3!]&%@%551, SEiRE=XRILENTE FEHERAY
R

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 BHRRIE: Smartech, BT FHER
million US dollars, polymer equipment, 1.001

billion US dollars.
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3D Printing and Dental

-IZBRBFIERR 1R

Transparent aligner

-HEFIESS
Orthodontics

-1;:3 invisalign
Dentsply
ClearCorrect
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Implanted teeth &=

-FIn3 TRANDOMED
Crown URE
s
Root, abutment

-FASIR... \Z_U=
Surgery guide i

¥ Removable denture

-EEZR
Metal bracket

-1t
Crown bridge

Casting model

S1f P A \

E{thiF Other application
FEUREL, MEGER. GRS

7.
Dental models,
Personalized trays,

Temporary crowns ...
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Denture Companies active in 3d printing / denture industry
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Implant Companies active in 3d printing / Dental Implant industry
R R IR A ) TS = TR IRAT HEL oA A= i
i -Guangzhou Jianchi -Ningbo Chuangdao < i ijtﬁjt%ﬂﬂ’fliﬁfu i
A R R IR AT S UREAIRES NS & T A ;
| -Chengdu Huamei -Nobel LRI A i
| AR A RSIRAT LSRR RARAT | AERIAE i
e e e e TN ERISE BRI AIARAT
| BRI RIAEIRAD i FRt R AR EIRAS R TS AN |
i -Fushan Anchi -Shanghai ShangYuan | ! LT T o i
| BRI RS IR A R R ET B P S ERAT RRaisavgsd :
i J;]FUJian r%ghon/g_'KeKaﬂ_?i(glLTjiéc?}Elr:i/U\r% -Shenzhen BeiKangMei i = ;;‘IEE e i
| IMKBE (lB/RE) RULEIRAS N R ET RSB IR AT el (s ]
i -Aerospace Sea Hawk (Harbin) Titanium .7|s<henzhe'ln KangTailian > tr‘ouc\.{‘?lm@]ﬁ ! :E.lﬁucj(—?'f'— |
LRSI RIRAE] L5 U R AR A || BBAFIEER ;
iNliangsu Fulong -Jiangsu Trausim | | EEREBAFEFRNESNLARER
: Fﬁﬁi@%%%ﬁg%ﬁ PR E] TN DR BT R IRAE] L1 P9)IIKZ :
{ -Nanjing Puhe e HEliotiGUangying || RRERAF OEER i
| EREGETRIRERAT ARAIUEERABRAHE = S| e !
i ‘Nanjing Xingjie Xian ZhiBe : :¥EEI@|§$‘I'jC%Mj-)§1DHIEBE i
| TR ARAT KEHEMETRIRARAT N i
t -Nanning Yueyang -Chuangchun ZhuYing B e == —————— '
| IRBFTARE RN BIRAT IR M AR B R AT i

-Zhuhai Jodan -Zhuhai Xinmao



www.3dsciencevalley.com

Orthopedics
=&

Image Courtesy: Lima Corporate



&,

g/ UCHLEVUN www.3dsciencevalley.com
pon W
Orthopedics
o BRRAREES
3DFIEHIEES=ES ;
PR Trend of Orthopedic Technology
1 BRI
3DFTHIFAEHR - . e AR Orthopedic Biomechanics
Surgical Guide Micro invasive Technology 3 e 54
Trend of Orthopedic Simulation, Bionic
Technology
2 \-A’
RO L, WIS
Personalization New Material, New Process
3DF AT . FESEME. S,
Orthopedics Implant 3D$TENITZ
e.g. new alloy, porous
material

3D printing...
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Orthopedics Implant Market ~ 3DIJENEHESEMmIZNIR/2IX

3D Printing Medical Device Market Potential / Global

SmarTech Fll, 2016FELE3DITENETT S
RRIR12.29125550, EFR3DFTEMEANYIT
MARIA8.23{2557T; 2024F3DITENENY)
HEF iz A96.39(72E 5T, EH3DFTEN
BEAYINHIZIESAS1.2(23E5T. 3DITENE K
NYIE3DFTEN A EET T FriigiiiEes
KRN,

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




Sy StenceValley

www.3dsciencevalley.com

D11 DTS ERIEAY
3D Printing Orthopedics Implant Application
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Market Segmentation- o
by Material B
Carbonaceous

material

HRIEAE] R H
Typical Material Application
]
01 316L S IEREEES
Fracture and spinal fixation
CoCrMo Bk DaREX, BECTEADF
Hip femoral head, knee joint implant...
Ti6AL4V FRIFEE, RERE
Dental Implant, Femoral stem prosthesis...
== Fra .
02 =4k Al;O3 Eﬁ%ﬂﬂﬁ%*\ FEFE
Hip femoral head prosthesis, dental crown...
ZTA, Y-TZP BxnhREk, BEXTI, IEF
PSZ... Hip femoral head , dental crown, knee joint ...
HA, TCP EMatERE. SERE
Bioactive coating, bone filler...
==5
03 UHMWPE ALREXT. BESe
Hip joint, knee joint lining
04  CFPEEK ATEXT, SirEEEE

Hip joint, fracture and spinal fixation




T~ :
et/ S(Wﬂ(?Vﬂ“W www.3dsciencevalley.com
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Application in Orthopedics Implants

Image: Medtronic

Image: Arcam Image: 4 Web Medical

[R4ME-I0: JE: m. ﬁﬁ...
Post Process, e.g. clearing,




w

~r / www.3dsciencevalley.com

13 EAY

Orthopedics Implants

hESRMENIMEIETE201255X95.4{27T, 201551
166{Z7T, 20175EFiHAZRI218{27T (Frost&Sullivan)

A3DFTENENIEEWZRET 201 7Ek, ZRE
T SEIMIAAR3.7 1270, WNIBREZRBT523D FIE0 Camber
Frmmie ST EMERNEAY I mEEEIK, B &% Spine
EIRAEAYIER31.0%, 3D FTEN-mAMINIERK175.7%., e
2017 EE, BRETHIE= M MEABSEIE 19301

(Z) ZIMMER BIOMET

— I progress. Our promis

FDA 510(K) -Cleared

E0F=mm, o3BUE3D TENEREM A MR, 3D FIEDHEEIESERE 3D Printing
&581\ 53D FIEDATHEMR, 201748, EEET3DFTEIFS Spine Implants
SCIEHEWAARM3.34F 5o, EPExmrrmibdARMD FDA Ht/ERY
2.85 F A7t 7 B BN PR AT B A 3D$JED

BIEEAY

‘" AK Medical Holdings Limited

Cerel.ink

SDRIEATRN, ER3DHEMENIF I LT FZS a4 587 Corel.
{Z5T (2020%F) .
EFE\YET =RESE, MaBHMECFDANTRRS RN

BN . I FEEEET IR TIERE, LURIGER
HESEF KEEMTE,
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Orthopedics Companies active in 3d printing / orthopedics industry
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Orthopedics Companies active in 3d printing / Hospitals

W

FAREMKENEER) LEER | B ) = | personalized prosthesis in morphology, mechanics
Y= = b - ' »\ -, .
EemERAER b | and biology.

i EEssExHEEAARE: M5 — .

| IR FF=ER TN RE, SDITENSRHEAMITERERS = FERIRKRE
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| 1EthR A ST B AR [ R =

: R E—?—%BEE%}FE]%E - In 2014, the Ninth People's Hospital affiliated to

i @ﬁ@ﬂj@-—}ﬂ_%_gﬁégg—a | “ Jiaotong University used the 3D printed

| AEhaIsER = personalized prosthesis for pelvic tumor resection

i PEAREHNESE=FEEXAZE=E — ' | and reconstruction surgery. In the clinical treatment
| EST ' of the disease, the hospitals achieved a lot of

| AL RBEAFEF TR M EER ' Tl RV R W breakthroughs and achieved the adaptation of
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Orthopedics
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Companies active in 3d printing / Universities and R&D Institutes

82 2018F2H, HIOZ2PE3DIEMEAYBRER1334, EPFFASR27
1 BBIRE3N, BAY1031,

A total of 133 patents related to 3D printed implants in China were
retrieved until Feb. 2018, including 27 surgical guides, 3 imaging devices,
and 103 implants.

HEEFIREHE-RFH FESFIHREHE-1RMNA
Patent Quantity of China-by Year Patent Quantity of China-by Application

103
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Foundry Industry

2016 FfE, SEMEFHRESENFGS

B3%: FKE2016FFMmiaiH A= S
Chart: Industry accounted for the amount of casting (China, 2016)

ERBANE=5—, 1£29.90%, PIMRHLE: B
RIUNBARH13.03%, BOEREREN [P - W s
16.10%, # AEHAEEN9.32%, TiEmA M T

£796.99%, HARANEET AT L smigac

E2ELAIBREKRERTS%EA. W &sEn

N shil=sil

The amount of castings in the automotive M O
| EESe
N Eitd

-

sector accounted for nearly one-third of
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

B Automotive
M nternal combustion engine
M Construction machinery

amount of centrifugal cast iron pipes was S B Power generation

16.10%; the mining and metallurgy heavy B Heavy mining and metallurgy
machine usage was 9.32% The amount of “Railway and locomotive
construction machinery is 6.99%, and the S Centrifugal cast iron pipe

casting consumption of the above five EMachlﬂe tools
W » air other
major industrial fields accounts for about

5 Mship
75% of the total demand. -
Reference: Foundry Association
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Roadmap of 3D Printing in Foundry Industry

SDFTENEPRARSR: 1271510, MRSl E L A
MERAOHER, IEBERITRE, MOMERA, 22X Ra
, IR R ES CIFEE = mANRLT, (£ T
SRR AR £ S, | Sl
2, {(YNKRIET 3DHENE— | e
R SR TR REAIRITATR, THEEE3DIEN | ooy —
I F-eFr = mBvigit, ﬁ;g‘%fj /NS ggaﬁ’é}?;&
o) HRUEET=K
3DRIFEBIFIMTEMEDIENSHIENES, FHIslEAr BLF | sonpems
RE B RL HRETRZOESHINESEEN, X T il
MTUABHIREA "EAFE" | MERACLLEROE wAzE

%j:l FOAET, B J93DITENAT UM R E— = RAOHE
E, %1_4 %&1@ A EIZ DR ERI—IR

O

v

22018 2019-2022  2023-



g /
19
Foundry
zfzt%ﬁ iEYNE]
ANNZER H&L%’JJ_. %N =1IEYNE]

tRIEEBRE R AERAT
X R =R B R AT
BRPEIEEE RN =S BIR AT
TR R R B sei s S‘Z*Eﬁ?ﬁ
110

RIS ERAGRAT
FMNFREE HIERS AR A E]
TSt el g R A E]

—————————————————————-.*——————————————————————————————

REHIE

NingXia Kocel

Suzhou Meimai
Beijing Longyuan
Wuhan Huake
Shanxi Hengtong
Machinery Research Institute i
of advanced manufacturing
technology research center i
Kangshuo
Sengyuan Additive !
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Companies active in 3d printing casting industry
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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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Heat Exchanger

RIEEEIE, 201 5FPEFERMARessIE T AELL_E eIl SCHH

EWNEE332.76/270, ISESFSEEEFMN. mfAliEsl, & H

T—hSRAE, EERTAERAE. NRESFEI=E~NARERR
&, BHREFIEE =R ANES. FRE S ERE R EREE
Behr (II'E) , 5@Modine (EEJ) , HA&Toyo (%Ri¥) ., WWFRE=E

iIVERRes, Am LR, BERIRET T, HEIEetes.

FEElSEEaETE. SREE. 7NN =Hai=s<F.

FEFARIg S T E R EIEDEEPCOOL (FUMX#E) « SRYIIFTREST
=#&lFr. COOLER MASTER. Thermaltake (Tt) &Rl AVC. ¥
LLEFRES,

SBIUEin=iK. BTSSR B EE RS Ras g,

PR HIIRARRET R20FE | FRIEHINES, BTHESRY. mig
HEEN I TR RESMRE. BEEMARREEREERBURANIIARE,
BRSNS VEF ARSI NMER D TEE, FERIRES 7R
AR, T 7 ASIRESHYB AN RS, ERACHRERIE, R 7HIETA R
BRI E)Conflux, TIIEIDTH—RRE IR TIE.
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3D printing heat exchanger application

3DFTENFAA KRRV TS

-ERNEER IR/, BEEREHEERIAZ AT

T RRAR AR i B AL
ARSI EA I T BRI, |
E IR\ R B AT AEE | B, B2 JEED
AT SRR TN E BT E e @)

EBHYRINRE], SEEENRIYESES " Eumcess @)
ERITE, BOEERE
-, EES

BEERFETZTEFELR, BEIEEE
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r////// \ s ngii?_
ConfluxiERLLSEH AR R T T LRI
3DITEDAOHASTIRER A | -4 et /5%
ML R IR = (. f ISHYF* G ES
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Heat Exchanger, Heat Sink

R R IR =rHI3 DI TENSuE:, EFrFNEREIERIRRR, 3DRIFEFIRT, XERLGIERIHFGH
o) F—UA = e =YL, TTHEEHER . KRS N B,

= NEEARERE T IAARAE (FEREFRIXERAESE TR | PE ‘ﬁfb"r\_—ﬂ.k;é ziyNCIlisEl Y Ihiany
ﬁﬂ%ﬁﬁ PlEP =S BB R B IR ], ﬁﬁﬂllrnﬂ)ﬁ—t YHRNE], BRIX (L) MERAFIRAE,
=|nzs TSR BRI 1T SR RAT, E=E *EH%BJBMW%U ZAARFTLAR CEE T X
2 JbETAAS, BRAPSSEE 3DHEIJ*%CTQE§5FEIWME§)3[EM EE ST RRE.
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Technologies

KiR: 3DRIEZEAwww.51shape.commiizifR




T~ :
et/ S(Wﬂ(?Vﬂ“W www.3dsciencevalley.com

Image Courtesy: Adidas



ar / www.3dsciencevalley.com

24 @EtE

Market Overview
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3D Printing and Shoes
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3D Printing and Shoes
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Hydraulic
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3D Printing Hydraulic Control Systems 3DFTENRIEZRFRIMNE
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Die & Mould
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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).
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3D printing in Die & Mould application
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3D printing frees the cooling channels from
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cross-drilling restrictions. The internal
channels can be designed to be closer to
the cooling surface of the mold, with a
smooth corner, faster flow, and increased
eff|C|ency of heat transfer to the coolant.
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International Market
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International Market
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Domestic Market
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