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TIM HIEU VE CONG NGHE IN 3D

A STUDY ABOUT THE 3D PRINT TECHNOLOGY
TRAN MINH TAM®

TOM TAT: Bai bdo nay nham cung cdp cho déc gid nhitng khdi niém va ndi dung co bdn
ciia cong nghé in 3D hién nay dang phdt trién manh trong thoi ky cuéc cdch mang 4.0
dang dién ra & nhiéu mede trén thé gidi. Cong nghé in 3D da dat dwoc nhiéu thanh tuu
khéng twong trong nhiéu linh vuc cdc nganh cong nghiép khdc nhau, dic biét la trong y
hoc. Trong twong lai, cong nghé in 3D sé con phdt trién manh hon nita.

Tir khoa: cach mang 4.0; in 3D, khoa hoc va cong nghé.

ABSTRACT: In this article, we provide readers the definition and basic concepts of the
3D printing technology. This technology is popular in a lot of contries in the world. The
3D printing technology has brought enormous achievements in many different industrial
fields, and especially in medicine. In the near future, 3D Print technology will continue to
grow rapidly.
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1. PAT VAN PE thé cam trén tay, quan sat mot cach chinh
Ngay nay, khoa hoc cong nghé phat xac, 3D & day la moi thtr xung quanh ta, tir
trién vuot bac, dic biét 1a trong thoi dai cia  nguyén thuy dén hién nay chiing ta van tiép
cudc cach mang cong nghiép 4.0, di bat ¢ xuc hang ngdy, qua quen thudc va ta chang
dau chung ta cling c6 thé nghe néi dén TV goi nd 1a 3D 1am gi.
3D, Phim 3D, am thanh 3D, hinh 3D Ia Vi du: Ching ta dang st dung dién
nhimg hinh anh va 4m thanh ndi [1], [5], thoai, may tinh,... d6 chinh 1a vat thé 3D
[6]. D6 14 nhiing khai niém chi nhitng cong  ma chiing ta dang noéi dén. Do d6, ching
nghé tao a0 giac hinh khdi 1én thi giac va  ta can phan biét mot cach rd rang in 3D
thinh giac con nguoi, v6i muc dich mé & day la in ra mot vat thé 3D cé thé quan
phong lai nhitng gi ta c6 thé thdy va nghe  sat va cAm nam duoc chi khong phai 1a
dugc, trong khi cach day khoang 40 nim vé  in ra mot hinh anh ma khi nhin vao né
trude, nhitng diéu d6 1a nhitng diéu khong  ndi khéi 3 chiéu gan giong nhu vat that
thé tuong tuong va khong thé hiéu noi. va khi xem hinh anh d6 phai deo mét cai
Cong ngh¢ in 3D 1a mdt dinh nghia  kinh chuyén dung c6 chirc nang tao ra
hoan toan khac v&i 3D mang tinh md  hinh anh noi lap thé.
phong ma chung ta vira dé cap. 3D ¢ day la
san pham that, vat thé that ma chdng ta c6
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Nhu vy, chung ta dd hiéu dugc khai
quét san pham tir cong nghé in 3D 13 in ra
mot vat thé 3D ma ta c6 thé quan sat, cAm
nim dugc. Nhung dé ché tao ra mot vat thé
3D thi tir xwa dén nay c6 biét bao nhiéu
céch, tir truyén thong cho dén hién dai, va
tai sao lai la in ra?

2. NOI DUNG

Thé ndo la in 3D? May in 3D tao mdu
nhanh hoat dong ra sao?

Dé dé hinh dung, ching ta hdy lién
tuong dén chyp cat 16p CT trong y hoc.
May CT c6 nhiém vu 1a chup ting 16p cit
ngang tir c¢o 1én dén dinh dau cia chung ta
(néu ta chup cat 16p dau), khi ta xem tdm
phim CT ta thay rat nhiéu tdm hinh mat cat
véi vong ngoai la 16p xuong so, bén trong
hinh thu cit 14t ctia ndo bd va cac co quan.

Néu gia str, chung ta dem in ting tim
hinh CT 1at cit ndy ra gidy roi dem xép
chdng céc to gidy d6 1én nhau, timg td timg
to mot theo tha ty. Vi du, néu nhu muc in
trén tAm gidy bén trén két dinh voi muc in
& tim gidy bén dudi, ta s& duoc mot chong
gidy hinh hop chit nhat, sau d6 chung ta
dem loai bo hét phan gidy tring du thira di,
chung ta s€& dugc mat khdi muc in 3D co
hinh dang chinh 14 cai dau cia ching ta, va
né co diy du tit ca cic bd phan tir bén
trong 1an bén ngoai.

Piéu d6 co nghia in 3D 13 in ra noi
dung (hinh cit CT bén trén) 1én timg 16p
(to gidy bén trén), cac 16p dugce in lan luot
chong lién tiép 1én nhau timg 16p, con muc
in chinh 1 vat liéu muén ap 1én vat thé 3D,
c6 thé 1a nhua, giéy, bot, polymer, hay kim
loai,... Pac diém cac vat liéu nay 1a c6 su
két dinh v&i nhau dé vat lidu 16p bén trén
két dinh véi 16p bén dudi.
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Khéi niém nay hi¢n nay nguoi ta goi la
in 3D do d6 phd bién va dé d& hinh dung
thuc chét trong cong nghiép va véi tén goi
in 3D 1a tao mau nhanh. Goi 1a tao mau
nhanh vi so véi cadc phuong phap gia cong
ché tao vat thé 3D (miu) khac nhu cit, got,
tién, phay, bao, nan,... thi phuong phap nay
cho phép tao ra mau nhanh hon.

No6i nhu vay, cong nghé in 3D hay
cong nghé tao mau nhanh 1 cach thic dé
thuc hién viéc in 3D, hay cach thirc dé may
in 3D hoat dong. Ngay nay, cong ngh¢ in
3D phét trién rit da dang, v6i mdi san
pham 3D ¢6 thé duoc in ra v6i nhiéu loai
vat liéu khac nhau, vat lidu dang khdi, dang
long, dang bot bui, dang nano va véi moi
loai vat liéu cling c6 nhiéu phuong thirc
khac nhau dé in nhu sir dung tia laser, dung
cu cit, dun ép nhua,... Cach thirc in thi co
thé in tir dui 1én, in tir dinh xudng.

Trong tuong lai cong nghé in 3D s& 1a
xu huéng duoc nhidu nude quan tim va st
dung boi nhitng tinh vu viét dudi day:

* Trudc hét nd 1a mot loai hinh cong
nghé tao mau nhanh, vuot troi vé thoi gian
so v6i nhiéu cong nghé truyén thong trudc
day phai mét tir nhiéu tuan dén nhiéu thang
dé tao ra mot san pham. Cong nghé in 3D
chi can tir vai gio dén vai chuc gio, tac 1a
n6 da nhanh hon rat nhiéu, va do d6 chi phi
gi4 thanh san pham s& thip hon, kha ning
thuong mai héa trén thi trudng sé t6t hon.

* Cong nghé in 3D c6 thé ché tao ra
nhiéu chi tiét cia mot san phdm chi can
trong mot 14n thao tac thuc hién. Vi du, véi
cong ngh¢ in 3D nhu da noi, ching ta co
thé tao ra mo hinh dau nguoi véi day du
cac bo phan ca bén trong 1an bén ngoai mot
cach chi tiét chi trong mot 1an thuc hién ma
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cac phuong phéap truyén théng khong thé
ché tao duge.

Cong nghé in 3D bao gdbm mot loat cac
qua trinh va coéng nghé cung cip dy du
kha ning dé san xuit cic chi tiét va san
phém ttr nhiéu loai vat liéu khac nhau. Vé
co ban, tit ca cac quy trinh cong nghé déu
c6 diém chung 1a cach thic thyc hién san
xut, nd trai nguoc voi quy trinh san xuat
truyén thong nhu 1am khuon. Ung dung cua
cong nghé in 3D dang phat trién rong rai
tung ngady, thAm nhap sau téi cac linh vyc
cong nghiép, nha may san xuat, cic nghanh
tiéu dung [9].

Cong ngh¢ in 3D Ia qua trinh tao ra cac
mo hinh vat 1y (mdu thyc) tr mé hinh s6
hoa (file thiét ké 3D trén may tinh) mot
cach ty dong thong qua cac may in 3D. Co
nhiéu cach khac nhau dé in ra mot déi
tugng bang viée sir dung cong nghé in 3D.

Cong nghé in 3D mang tdi 2 sang kién
co ban: cac thao tac cua cac ddi tuong
trong dinh dang mo hinh s6 va san xut cac
mo hinh méi bang qua trinh tao mau nhanh.

Cong ngh¢ in 3D duoc tin tudng rang
c6 tiém ning 16n dé trod thanh nghanh cong
nghé hang dau. In 3D phu séng rong rii
trén nhiéu kénh truyén hinh, bao chi va cac
mang x4 hoi truc tuyén 16n.

V& co ban, dé phan biét nguyén Iy phia
sau cong nghé in 3D d6 1a qué trinh san
xuat chat phu gia. Va diéu nay thuc su 1a
chia khoa vi in 3D la mdt phuong phéap
hoan toan khac dya trén cong nghé tién tién
1a xay dap xép chong cac 16p vat liéu dé tao
ra mo hinh san pham. Piéu nay 1a khac vai
bat ky k¥ thuét san xuit truyén thdng nao
trudc day.
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D6i v6i nhidu tmg dung cua qué trinh
thiét ké truyén thong va qua trinh san xuat
van c6 nhimg han ché chua thé khic phuc
duoc nhu chi phi dat dé mua dung cu cét,
may moc thiét bi, 4o ga,... c6 thé dan toi
90% vat liéu ban dau sir dung bi lang phi.

Nguoc lai, cong nghé in 3D la qua
trinh tao ra d6i tugng mot cach tryc tiép,
bang cach xép ting cac 10p vat lidu theo
cac cach khac nhau tuy thudc vao cong
nghé str dung trong in 3D. Cach hiéu don
gian vé cong nghé in 3D cho bét cr ai dang
¢ gang hiéu khai niém nay thi cong nghé
in 3D giéng nhu viée xay dung mot s6 thir
v6i cac khodi Lego mot cach tu dong.

Trong nhiing nim gan ddy, cong nghé
in 3D di c6 nhitng budc tién xa hon trd
thanh nganh coéng nghiép tiéu biéu va dua
vao qué trinh san xuat bang viéc cong nghé
da dé tiép can hon véi cac cong ty quy md
nho hay timg ca nhan. Mot s6 linh vuc 16n
hon, mét tap doan da qubc gia c6 quy md
va kinh té ¢6 s¢ hitu may in 3D, nhiéu may
in 3D ¢& nhé c6 gia dudi 1000 USD. Piéu
nay di mo ra san choi cong nghé cho rat
nhiéu dbi tugng tham gia, va dugc ting 1én
theo cép s6 nhan trén moi linh vuc, nhiéu
va nhiéu hon cac hé thong, loai vat liéu,
ung dung, dich vu duoc xuét hién.

Sau déy, chung t6i mudn gidi thiéu mot
s6 thanh tyu vé céng nghé in 3D [1], [4], [7].

+ Oto dién dau tién san xuat hoan toan
bang cong nghé in 3D. Xe dién LSEV chi
gdm 57 bd phan cdu thanh, ning 430 kg va
c6 thé di chuyén, dimg dd d& dang nho thiét
ké nho gon.

+ Cd may chuyén in 3D cac bo phan
co thé/Vé tinh in 3D dau tién trén thé gidi
phong vao khong gian.
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+ C6 may Mit Troi nung chdy cat sa
mac trong chdép mit. May in 3D Solar
Sinter ¢6 thé bién cat trén sa mac thanh
thiy tinh gan nhu ngay lap tic chi bing
anh ning Mt Troi.

+ Gach thuy tinh cung cdp dién tir
quang ning/N4u chin thirc dn trong 20 phat
bang ning lugng Mit Troi.

+ M¥ ché tao tau ngdm mini bang cong
nghé in 3D. Cong nghé in 3D s& gitp hai
quan My tiét kiém dang ké chi phi va thoi
gian trong viéc thiét ké va san xuat tau ngam.

+ Tap doan My ché tao linh kién tén
lira dan dao bang may in 3D.

+ Cong nghé cua nhan loai trong 100
nam téi. Sau 100 nam, tién bo cong nghé s&
gitip con ngudi cd cudc song hién dai va
day du tién nghi hon.

+ 10 cong nghé xay dung ndi bat trong
twong lai. Nha 38m2 xay trong mot ngay
nho in 3D. Cong ty Apis Cor & Nga xay
xong ngdi nha 38m2 véi day du cira ra vao,
ctra sO, tran, san nha va dudng day dién chi
trong vong mdt ngay nho cong nghé in 3D
tu dong hoa.

+ Chup anh selfie bang cong nghé 3D.

+ 7 cong nghé si€u hién dai sé thanh
hién thuc vao nim 2030. M6t s6 cong nghé
hién dai s& xuat hién vao nam 2030 lién
quan dén robot, cam bién, cong nghé in 3D
trong y hoc, Internet, dién thoai céy dudi
da, xe hoi, tri tué nhan tao.

+ Day vd bang cong nghé 3D kiéu
Trung Qudc.

+ May bay khong nguoi 1ai nho nhat
thé gidi: May bay khong nguoi 14i nho nhét
thé gidi Piccolissimo chi 16n biang mot
ddng xu, c6 ngudn dién va hé théng diéu
khién riéng biét.
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+ Pai bang Australia lién tiép tung don
di¢t 9 may bay khong nguoi 1ai.

+ Xay nha bang cong nghé in 3D
khong can dung gach: Nhiing ngdi nha day
du tién nghi dugc xdy dyng bing cong
ngh¢ in 3D trong vong hai thang ¢ tinh Son
Pong, Trung Qudc.

+ Noi tang in 3D mang hy vong ciy
ghép gia ré.

+ Xay biét thy hai tang bang may in
3D trong 45 ngay: Mot cong ty ¢ Trung
Quéc gidi thiéu cin biét thy hai tang rong
16n xdy hoan toan bang may in 3D chi
trong 45 ngay.

+ Dubai x4y tda vin phong in 3D dau
tién trén thé gioi.

+ Robot xay nha cao 200m trong mot
ngay: Mot nhom k§ su Iran dang phat trién
robot ¢6 thé xdy tdoa nha cao tdi 200m chi
trong vong mot ngay.

+ Chuyén gia canh bao thiéu nién quan
hé sém vi robot tinh duc.

+ Cudc soéng & thanh phd tuong lai
nam 2045.

Nha tuong lai hoc Ian Pearson véi kha
ning du doan chinh xac 1én dén 85% dua ra
nhiéu y kién thu vi vé cudc song do thi ctia
loai nguo1 sau 30 ndm nira.

+ Cudc sdng tai noi nong nhét trén Trai Dét.

+ Robot xinh dep nhu minh tinh
Hollywood. Mang vé ngoai giébng hét nit
dién vién noi tiéng Scarlett Johansson,
robot nay dugc 1ap trinh dé nhay mat mdi
khi nhan dugc 101 khen xinh dep.

+ Nha van robot Nhat sang tac truyén
du thi toan qudc.

+ Cong nghé in 3D hd tro ban trang
sttc truc tuyén. Khach hang chi can dua
hinh anh d trang stc va chd vai ngay dé
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may in cong nghé 3D tai tao ra phién ban
gidng hét.

+ Biéu dién trén cdy vi cam in 3D dau
tién: Nghé si Laurent Bernadac biéu dién
v6i cay vi cam dién tir ché tao bang cong
nghé in 3D tién tién nhat va thiét ké dua
theo chiéc dan huyén thoai Stradivarius.

+ Robot in 3D biét bién hinh va nhay cao.

+ Tai tao vi cam huyén thoai bang may
in 3D: Mot cong ty & Phap ché tao thanh
cong cdy vi cam dién tir bang cong nghé in
3D duya theo thiét ké cua chiéc dan huyén
thoai Stradivarius.

+ Anh thiét ké chién ham trong sudt
diéu khién tir xa: Hai quan Anh dang 1én ké
hoach ché tao mot chién ham tuong lai s&
hiru moi trang thiét bi t6i tan nhat hién nay.

+ Tau ngam “tang hinh” hoat dong
bang pin.

+ Ba me xtc dong khi dugc cham vao
mo hinh thai nhi: Nho cong nghé in 3D va
cac tién bo y khoa ma ba me trong video da
c6 thé “cham” va cam nhan hinh déng thai
nhi dang ¢ trong bung.

+ Xay cau qua kénh Amsterdam bang
cong nghé in 3D: Cac k¥ su Ha Lan s€ st
dung robot in 3D dé xay cau bic qua kénh
dao Amsterdam nam 2017.

+ Dung cong nghé 3D téi tao bo phan
co thé nguoi/Tach thanh cong cip song
sinh dinh lién nho céng nghé in 3D.

+ Phat huy nang luc canh tranh véi cong
ngh¢ in 3D. Pay 1a budc phat trién méi, dot
phé trong cong nghé ché tao cac vat mau,
hién thyc héa nhing ¥ tuong thiét ké tuong
chimg chi ton tai trong suy nghi hay ban v&
thiét ké trén gidy hodc trén may tinh.

+ Cong nghé in 3D tai Viét Nam: Ap
tir y twdng nghién clru va san xuét ra nhing
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chiéc may in 3D mang thuong hi¢u Viét,
Cong ty cb phan 3DMaker di cho ra doi
hai dong may 3DMaker Starter va
3DMaker Pro230.

+ Ban tay gia in 3D, gia 600.000 dong.
Cau bé 8 tudi & Malaysia gio ddy co thé
choi dua cung ban bé ddng trang Itra nho
ban tay gia dugc lam tr cong ngh¢ in 3D.

+ Da nhan tao cho cam giac that/ Ngén
tay gia cho bé gai tir cong ngh¢ in 3D.

+ Xay nha nho may in 3D. 10 ng6i nha
dung bang hé thong in 3D duoc dua vao sir
dung ¢ Thuong Hai, véi vat liéu xay dung
c6 thé tai ché, chi phi thap va than thién véi
moi truong.

+ Duyng 10 ngdi nha trong mot ngay
bang mdy in 3D.

+ Ngon tay gia cho bé gai tir cong nghé
in 3D: Mot bé gai & My, sinh ra da khong
c6 ngdn tay trén ban tay trai, gio day co thé
cAm nim moi vat binh thuong nhod céc
ngon tay gid lam tir cong nghé in 3D.

+ Dung 10 ng6i nha trong mot ngay
bang may in 3D/ Ban chai danh ring cong
nghé 3D.

+ Ché tao xe hoi bang in 3D. EDAG
Genesis khong phai mot chiéc xe that su,
nhung cho thiy cong nghé in 3D c6 thé lam
duogc gi cho nganh cong nghiép 6t6.

+ Pin lithium-ion nho bang hat cat tao
tor may in 3D.

Cac nha khoa hoc dd ché tao thanh
cdng pin siéu nho bang ki thuat 3D dé ung
dung trong cac thiét bi dién tir nho gon,
robot ti hon hay chip cdy vao co thé.

- Tir nhitng nim 80 dén 1994, bat dau
v6i bang sang ché vé thiét bj tao hinh 1ap
thé (Stereolithography Apparatus-SLA),
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dugc thuong mai hoa boi Cong ty 3D
systems (Hoa Ky).

- Tir 1994-1997, thiét bi ky thuat va
cong nghé RPM phat trién theo hudng ngay
cang hoan thi¢n ciu tao, ky thuat, phuong
phép cia cong nghé nay.

- T 1997 dén nay, cong nghé in 3D
phat trién manh mé& va duoc trién khai & rat
nhiéu nudc trén thé gisi.

V6i nhitng thong tin trén, chic chin
chung ta s& dugc hudng nhidu thanh qua
trong tuong lai tir cong ngh¢ in 3D.

Hién nay, da c6 9 loai cong nghé in 3D
co ban, goi 1a in 3D cong nghiép [7].

Cong nghé FDM (Fused Deposition
Modeling): May in 3D dung cong nghé
FDM xiy dung miu bang cich dun nhya
néng chay roi hoa ran timg 16p tao nén ciu
trac chi tiét dang khdi. Cong nghé nay duoc
san xudt dé thuong mai hoa tir nam 1991.
Vi gia thanh may, vat liéu 3D ré nén cong
nghé nay dang la cong nghé in 3D phat
trién manh nhat va s6 luong thiét bi chiém
nhiéu nhat ¢ Viét nam.

Cong nghé SLA (Stereolithography):
Pugc phat trién bé Chuck Hull dau tién nim
1983, cong nghé¢ SLA thuc té 1a ky thuat
dung tia UV lam ctng tir 16p vat liéu in 3D
1a nhya dang long, nhiéu rat nhiéu 16p nhu
vy s& tao nén vat thé in 3D SLA. Lop in
SLA c6 thé dat tir 0.06, 0.08, 0.1mm,...

Cong nghé DLP (Digital Light
Processing): Cong nghé DLP duogc phat
minh vao nam 1987 boi Larry Hornbeck va
tré nén phd bién trong may chiéu. DLP sir
dung mdt mang ludi may tinh diéu khién,
vi-guong, dit ra trén mot chip ban dan.
Nhiing guong nhé nghiéng qua lai. Khi mot
guong nghiéng, nd phan xa anh sang, tao ra
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mdt pixel sang. Khi guong nghiéng theo
cach khéc, cic diém anh tdi. Cong nghé
nay duoc st dung trong may chiéu phim,
dién thoai di dong, va ciing cho in 4n 3D.

Cong nghé SLS (Selective Laser
Sintering): Cong ngh¢ SLS van hanh tuong
tw SLA nhung vat liéu & dang bot, thuy
tinh,... c6 thé tao 16p béng vat li¢u phu trg
1a keo chuyén dung (c6 khi kém mau sic
CMYK, RGB néu in 3D da sic mau, hoic
tia laser, tia UV,...

Cong nghé SLM (Selective Laser
Melting): Pay la cong ngh¢ in 3D kim loai,
stt dung vat liéu dang bot titan, bdt nhom,
bot dong, bot thép dé lam vat liéu in 3D.
Cong nghé SLM van hanh tuong tu SLA,
SLS nhung str dung tia UV, tia laser cuong
do lon.

Cong nghé EBM (Electron Beam
Melting): Nguoc lai voi SLM, k¥ thuat
EBM st dung mét chum tia dién t¢ may
tinh diéu khién duéi chan khong dé 1am tan
chay hoan toan bot kim loai ¢ nhiét do cao
1én dén 1000°C.

Cong nghé LOM (Laminated Object
Manufacturing): LOM sir dung 16p gidy,
nhya hodc kim loai méng dinh boc, dugc
hop nhat dudi nhiét va ap sudt va dinh hinh
bang cach cit bang tia laser may tinh kiém
soat hoac dao.

Cong nghé BJ (Binder Jetting): Pay la
cong ngh¢ 3D dugc phat minh tai MIT. No
dugc goi 1a “in 3D in phun: Binder phun la
mot qua trinh san xuat chét phu gia. Pay 1a
loai may in 3D sir dung hai vat li¢u: mdt
loai bot (thuong 1a thach cao) va mot chat
két dinh giita cac 16p bot. Cac chét két dinh
duoc ép dun & dang 16ng tir mot dau in.
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Céng nghé MJ (Material Jetting/Wax  gia dinh, tir cac loai dd dién gia dung dén
Casting): Cong nghé phun chét lidu dugc t6t  gidy dép. Con ngudi s& ¢ thé ty san xuit ra
hon dugc goi 1a “duc sap”. P6 1a mot k§  mot chiéc may rira bat duoc tuy bién danh
thuat duoc sir dung boi kim hoan tir nhidu  riéng cho ban.
thé ky. Puc sap (hodc duc dau tu) 1a mot qua Céac chuyén gia trong nganh y té da
trinh san xu4t ma chu yéu Ia cho phép nguoi  doan trude rang cong nghé in 3D s& dugc
ta tao ra d0 trang sirc tiy bién c6 chat lugng  tmg dung manh dé san xuit ra cac co quan,
rét cao trong kim loai khac nhau. bd phén thay thé nhu 13 ring gia hay chan
3. KET LUAN gia, hodc san xuét ra cac loai thudc. Theo

Véi cong nghé in 3D, ¢ thé hiéu thoi  Terry Wohlers, chu tich hing Wohlers
dai k¥ thuat s6 dd mang lai cho cac congty  Associates mot cong ty chuyén tu van vé
& moi quy mé ciing nhu cic ¢4 nhan, nhing  cong nghé in 3D, cong nghé nay rat hiéu
phuong tién dé thiét ké va san xuat hang  qua khi st dung dé san xuét cac loai hang
hoa, san pham voi gia thanh khong qua dat  héa c6 sb lugng it nhung cong dung cao,
d6. Nhiing cong cu ndy dang thay d6i vai  nhu linh kién may bay hodc cic bd phan
trd ctia cac nha may truyén thong. gia dé thay thé cho cac bd phén trén co thé

Trong tuwong lai gan, cong nghé in 3D con nguoi [1], [2].

s& co thé in ra nhiing san pham dung trong
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