ARTS

NG DUNG CONG NGHE IN 3D VAO BDAO TAO
THIET KE, TAO HINH PIEU KHAC

INGUYEN VIET HA

Email: sctvietha@gmail.com

Truong Pai hoc M1 thuat Cong nghi¢pViét Nam

APPLICATION OF 3D PRINTING TECHNOLOGY
INTO TRAININGDESIGN AND CREATE SCULPTURE

TOM TAT

Hién nay, khoa hoc cong nghé s6 da phat
trién mot cach nhanh chéng chi phbi
nhiéu linh vuc trong doi séng xa hoi, tur
khoa hoc k¥ thuat cho tdi van hoa nghé
thuat. Su tién bd nay cua khoa hoc da tao
ra mot sy d6i mai khong nhd, trong d6
c6 linh vuce nghé thuat diéu khic xua nay
Van chung thuy v6i phuong phap tao
hinh co dién, nhung tir khi cong nghe 56
phat trién da thém vao d6 mot khai niém
méi “Piéu khéc trén chat liéu a0” hay
Diéu khic ky thuat s6 (Digital sculpture).
Tuy nhién sy anh hudng chua manh mé,
y tuong sang tao cua cac nha diéu khic
sO chi dimg lai & khong gian 4o, dén khi
cudc cach mang cong nghé in 3D ra doi
da tao mot bude dot pha mai trong ky
thuat tao hinh, cho phép cac nghé si s6
hién thuc hda y tuong cia minh thanh
mot mo hinh vét ly hién httu trong khong
gian that, déng thoi tao da phat trién cho
cic nganh cong nghiép tao mau trong
twong lai. Trén co s do, cong nghé in
3D ngay mét duge ung dung rong rai
mang tinh toan cau.

Tir khéa: Diéu khdc, thiét ké, tao hinh,
cong nghé 3D

Cong nghé in 3D con duoc hiéu 1a qua trinh tao mau
nhanh da dugc quang céo trén internet rit nhiéu.
Cong nghé in 3D bao gdm mat loat cac qué trinh va
cong nghé cung cép day du kha nang dé san xuat cac
chi tiét va san pham tur cac loai vat liéu khac nhau.
V& co ban, tit ca cac quy trinh cong nghé déu co
diém chung la cach thire thyc hién san xuat, 1a qua
trinh dién day cac 16p cua chat phu gia, n6 trai ngugc
hoan toan véi quy trinh san Xudt truyen théng nhu
lam khuén. Ung dung ctia cong nghé in 3D dang

ABSTRACT

In the recent time, digital science and
technology has developed quickly and
dominates many fields in social life,
from science and technology to culture
and art. The advancement of science has
created a significant innovation,
including the field of sculpture which
has traditionally been faithful to the
classical shaping method. Since the
development of digital technology it has
been added a new concept of "Sculpting
on virtual materials" or Digital
sculpture. However, the influence was
not strong. In addition, the creative ideas
of digital sculptors only stopped in
virtual space. Until the advent of 3D
printing technology which was born, has
created a new breakthrough in imaging
techniques. This allows digital artists to
realize their ideas into a physical model
that exists in real space, while creating
momentum for the modeling industry in
the future. On that basis, 3D printing
technology is increasingly applied
widely globally.

Keywords: Sculpture, design, shaping,
3D technology

phat trién rong rai timg ngay, né tham nhap siu téi
cdc linh vyc cong nghi€p, nha may san Xudt, cac
nganh tiéu ding. Gan day, cong ngh¢ nay da c6 anh
hudng toi lich st loai nguoi nhleu hon bt ¢t linh
vuc khac, da tao nén cho cudc séng cia ching ta
ngay mot tét hon, da dang hon bang nhiéu cach, mo
ra con duong méi vé kha nang, su lya chon nhung
thuong s& phai mat thoi gian dai, d6i khi 1a ca vai
thap ky, trudc khi xuét hién boi su dot pha ctia cong
nghé nay.
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Hinh 1. M6t s6 dang may in 3D

C6 rét nhiéu thuat ngir khac nhau dugc dung dé chi
Cong nghé in 3D. Theo tai liéu nha san xuat
3DHUBS: In 3D 1a mdt qua trinh san xut chit phu
gia tao ramot dbi twong vat ly tir mot thiét ké k§ thuat
s0. Co nhung cong ngh¢ in 3D khac nhau va céc vt
liéu ta co thé in v6i nhau, nhung tat ca déu dua trén
cung mét nguyén tac: T mot mo hinh k¥ thuét 5O
bién thanh dbi tuong vat Iy ba chidu bing cach thém
vao cac 16p vt liéu. Mdi loai cong nghé in 3D déu bt
dau 1a mot file thiét ké 3D k¥ thuat sd, nhu 1a mot ké
hoach chi tiét cho mot dbi tuong vat ly. May in 3D
hoat dong dé in ra cac dir liéu trén tap tin thiét ké
gidng nhu dé in ra mot tai lidu trén mot to gidy thong
qua tap tin van ban. File thiét ké 3D nay dugc cat
thanh nhung lop mong sau d6 duoc guri dén méy in
3D. Viéc in ¢6 thé mat thoi gian dé hoan thanh tiy
thudc vao kich thude, va cac dbi tuwong in thudng sau
xir ly dé dat dugc hoan thanh mong muén.

Vat liéu in ¢6 sin nhung khac nhau tiy theo loai may
in, tir nhya cao su, dé sa thach, kim loai va hop kim -
voi ngay cang nhiéu vat liéu xuat hién trén thi truong
theo moi nam. Trong diéu khic, ky thuat deo, got
dugc st dung véi nhiing tac pham can loai bo bot
chét lidu thira, hay k¥ thuat nan - ddp duogc st dung dé
tao nén hinh thé bang cach thém vao. Véi cach tiép
can nay, diéu khic da xuat hién tir rat 1au v6i nhiéu
hinh thirc khac nhau va duoc hiéu 1a mot dang cua
ngh¢ thuat tao hinh, ton tai trong khong gian nhiéu
chiéu, dé thé hién mot hay nhiéu y nghia cta tac
pham. Ngay nay, diéu khic hién dai rat da dang vé
hinh thirc va ndi dung thé hién, trong d6 diéu khic k¥
thuat sb cling 1a mot dang thirc k¥ thut tao hinh thé
trong diéu khic hién dai.

In 3D la in ra m§t md hinh vat ly theo hinh thuc xay
dung ting 16p, cac 16p in 1an luot chong 1én nhau tao
thanh m6 hinh béan sao tir mé hinh 3D (k¥ thuat sd).
Muec in chinh la vat liéu chuyén tai ndi dung tr mo
hinh 3D sang md hinh vat ly hién hitu trong khong
gian that cua chung ta. Vat li€u co thé 1a nhua, giéy,
bot, polymer, hay kim loai..., cac vat liéu nay cé dac
diém 1a két dinh véi nhau giita cac 16p dat chong 1én

nhau. Cac vt liéu c6 thé dugc in hién nay tir nhidu
loai nhya cho dén cac kim loai, gém va cic chit liu
gidng cao su. Mot so may co the két horp cac vat li¢u,
lam ra mot vat thé rin & mot déu va mém & dau kia.
Cung véi khoa hoc cong nghé phit trién, cho phép
mo hinh héa dit liéu thong qua may tinh, cac nha diéu
khic k¥ thuat s6 st dung khong glan 40 nhu moét noi
dé thyc hién cong viéc sang tao cua ho trong khong
gian vat ly. Cac nha diéu khac hoan thanh cac y tuéng
ctia minh thong qua phan mém mé hinh 3D, tao mau
nhanh (in 3D) va céac cong nghé khac dang tro thanh
thiét bi tiéu chuan cho qua trinh sang tao, thir nghiém
c4c tac pham nghé thuat diéu khic. May in 3D 1a mot
dbi twgng cho phép hién thuc héa mé hinh 4o thanh
mo hinh vétly. Sudich chuyén ban thé hoc nay la sdu
sdc, vi cac vat thé RP 1a nhua, polyester... va ddy ciing
chinh la sy dot pha trong cac thanh tyu dat duoc ctia
linh vuc diéu khac k§ thuat sd.

Hinh 2. Twong dwoc in bang cong nghé in 3D

Qua do cho théy, vé ban chat, diéu khic k¥ thuat )
dua trén nhfrng tién bo gan day trong ky thuat thu
thép dir liéu, may tinh tryc quan, va cac cong nghé tao
mau nhanh. N6 st dung cac khong glan ao doc dao
clia may tinh dé tao ra cic mé hinh $0, sau do ket hop
v6i may in 3D tao ra mé hinh thuc té. Nguyén tic tao
hinh co ban cua diéu khic k¥ thuat s 1a mot phuong
phap thay thé cho thao tic ludi nham muyc dich tryc
quan hon. N6 moé phong cac cong cu diéu khac
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truyén théng dudi dang “ban chai" va tham chi c6
théhoat dong nhu mét cach tiép can "dét sét khong
gii han" dé xdy dung hinh dang trong qua trinh diéu
khic, sau d6 ing dung cong ngh¢ in 3D hién thyc hoa
dbi tuong ky thuat s6 thanh dbi tuong vat ly trong
khong gian thyc dé chung ta nhin ngam. Co the noéi
cong ngh¢ in 3D 1a ky thudt tao hinh glan tiép, sao
chép hinh dang cua d6i twong k¥ thuat s6 ma nha diéu
khic da sang tao trudc d6 trén chit lidu 4 ao hién hirura
mo hinh that. Vay, "diéu khic k¥ thudt so 5" 14 su hoi tu
cuacongnghé:

Data Acquisition (cong nghé dau vao); Computer
Aided Design, m6 hinh hoa, visualization (CAD) va
Computer AidedManufacturing (CAM).

Diéu khic k¥ thuat sb 12 mot sy tuorng tu gan glong
véi viée diéu khic truyen thdng, vi n6 cung cap cho
ngudi diéu khic sé mot phong lam viée vdi day du
céc dyng cu diéu khic va cac vat liu can thiét dé sang
tao bat ky tac pham diéu khic nao. Mic du ky thuét
s6 cO thé khong hoan toan trong duong véi viée di€u
kha}c trén dat sét that, nhung nhitng k¥ thuat diéu
khac va khai niém tuong ty dugc st dung trong diéu
khic truyén thdng ciing duoc ap dung khi diéu khic
trong k¥ thuat so.

Gidng nhau: Theo quan diém cua hoc vién sy gidéng
nhau bao gom cacyeuto sau:

Thir nhat: Y tudng; Thoi gian; Diéu kién thyc hién,
néu nhu ba yeéu t6 nay thiéu di mot, thi nha dicu khéc
truyen thong hay ky thuat s cliing khong
thé hoan thanh duoc tic pham hay san phiam diéu khéc.

Thit hai: Con ngudi ludn lam chu thé trong moi hoat
dong sang tao diéu khac

Thir ba: Diéu khic truyen thng hay diéu khic k¥
thuat sé déu c6 chung cc nguyén tac tao hinh, tiéu
chithimmg...

Thik tur: Téac pham diéu khac truyén thong va ky thuat
sd ngon ngu’ biéu dat déu ton tai trén mot chat liéu va
khong gian nhat dinh.

Su khac biét gitra [am viéc voi dét sét thuc té va dat
sét 40, c6 thé noi khong ¢ gi khac biét nhiéu. Khac
biét 16n nhat chinh 1a k§ nang st dung cong cu va cam
nhan hinh khéi gitta hai khong gian that va ao. Thuc
té, ranh gidi khac biét sém dugc mo dan khi cong
nghé s6 ngay mot thay d6i vé phia trudc.

Uu diém: Trong moi truong canh tranh ngay nay, cac
nha san xudt can phai nhanh nhen dé thich nghi nhanh
v6i nhitng thay d6i cua thi truong. Kha thi ciia mot y
tudng san pham 1a nhay cam vé thoi gian. Nguyén tic
thiét ké san pham thong thuong va ky thuat khong thé
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theo kip véi toc dd nay. Phuong phép tiép cén thiétké
san pham ti€u dung in 3D nham nang cao sttc manh
cho cac nha san xuét bang cach ting cuong hop tac,
tiét kiém thoi gian trong viéc tao mau va do do tiép
can thi truong va nguoi tiéu dung nhanh hon.

- Véi cach tiép can thiét ké san pham tiéu dung in3D
duogc cac nha thiét ké nhan duoc phan hoi rat quan
trong trong giai doan thiét ké ban dau, giup cho viéc
phat trién san phim nhanh hon va hi¢u qua hon. In
3D trong qué trinh phat trién san pham 1a ly tuong
cho viéc tao mau nhanh, kiém tra chirc nang, mo
hinh khai niém, cac bd phan tuy chinh. Giai phap in
3D c6 thé gitip cac nha san xuét dat duoc két qua
nhanh chdng.

- Cac nha thiét ké hiéu duoc tim quan trong t6i cao clia
viéc in 3D trong qua trinh phat trién san pham trong
mbi truong canh tranh nay. Nhidu nha thiét ké hang
dau da tich hop viéc in 3D trong giai doan tao mau san
pham cua ho. Trong thiét ké san phim hién dai, in 3D
da chiu trach nhiém 13 mot giai phap tao mau dau va
cudi mang lai hiéu qua vé chi phi. Dudi day 1a mot vai
loi ich ctia in 4n 3D cho thiét ké san phém

Giam chi phi: Cac nguyén mau gia cong phan mém
mat nhiéu 1 ngay va ton kém. Moi thay doi va lap lai
thiét ké dan dén chi phi b sung. Véi mady in 3D s&
cho phép ngu0’1 dung tao ra nguyén mau trong nhiéu
gid dong ho va tao ra nhiéu phién ban véi mot phan
nhd chi phi.

Tao rnau nhanh: thiét ké san pharn in 3D cho phép
tao mau nhanh chong trong giai doan tlen san xuat.
Thoi gian luu trong glal doan tao mau giup cac
doanh nghiép san xuat nhanh hon va tiép can thi
truong nhanh hon. Néi chung, cac nha san xuét tan
huong nhitng loi ich ctia chi phi thip hon va tang tinh
linh hoat.

Giam rui ro: Cach tiép can thiét ké san pham tiéu
dung in 3D giup nha thiét ké kiém tra va xac dinh cac
vén dé thiét ke va san xuét trong tuong lai. V6iin 3D,
nha thiét ké nhan duoc phién ban thuc té cua san
pham dé nghién ctru, cai tién va téi uvu hoa. Piéu nay
lam giam riii ro bang cach thir nghiém mot thiét ké
trude khi thuc hién bt ky khoan dau tu cong cu.
Nguycororiy tu:ong san pham va vi pham s¢ hiru tri
tué c6 thé dugc giam thidu nhu tao mau nhanh c6 thé
duoc thuc hién trong nha.

So véi cach tao mau thong thuong nhu CNC hay dap
thach cao, dat sét... C6 vé in 3D chiém uu thé hon
nhiéu vé gia, d6 chinh xdc san phim maiu
cao ma gia thanh rat vira tai tién.

- May in 3D c6 céu tao kha don gian, ngay ¢ dén mot
nguoi khong hé qua truong 16p vé may méc van c6 thé
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dé dang thao ra va lap lai. Céc bo phén trong may in
cling riéng biét, c6 thé dé dang sira chira thay thé. Day
cling 1 wu diém ciia cong nghé cho nguoi ding cudi.

Han ché: KhGng nhu chiéc méy in gidy thong
thuong, méy in 3D c6 cach hoat dong phire tap hon.
Chiing ta phai c6 file 3D, sau d6 dung phan mém cit
lop dé chuyen file nay thanh file cho may in, va diéu
chinh mdy inhoat dong nhu'y. Ban phai c6 mot it klen
thirc co ban vé 3D va may tinh m&i c6 thé sir dung tét
dugc may.

+ Kich thude nhé: Pa sb cac may in 3D trén thi
truong ¢o kich thudce in kha nhd, 25x25x20cm. Mot
phan vi thoi gian in 1au, néu kich thudc 16n qua thi in
rat 1au, mot phan vi gia thanh lam kich thudc 16n s&
d6i gia may in 1én cao, torng khi nhu cau lai khong co.

Céch khéc phuc 1a khi 6 mé hinh 16n hon kich thude
may ¢ thé in, ban c6 thé taich mo hinh ra 1am nhiéu
phan d¢ in riéng, sau d¢ rap chung lai v6i nhau. B
chinh x4c ctia may in rat cao, nén cac phan s& khop
hoan toan véinhau.

+ Thoi gian in Khéng nhu chiéc may in gidy thong
thuong, may in 3D ¢6 cach hoat dong phire tap hon,
Ban phai c6 file 3D, sau d6 dung phan mém slice dé
chuyen file nay thanh file cho may in, va diéu chinh
mady in hoat dong nhu y Ban pha1 c6 mot it kién
thirc co ban v€ 3D va may tinh méi ¢ thé sir dung
tot dwgc may.

Néu chi xét sy tang truong cua nén cong nghiép ché
tao may in 3D thi khong du dénéi congngh¢ in3D ¢
thé thay d01 nganh san xuét truyen thdng.
Tuy trén thyc té, in 3D mang lai nhidu wu diém so véi
san xuat tmyén thong, nhung dé théy 10 hon xin trinh
bay bay wu diém dudi day cua vi¢e ing dung cong
nghé in 3D trong nganh tao mau diéu khéc:

- S linh hoat trong thiétké san phém: Trong san Xudt
truyén thong bi han ché vé sir thay dbi hodc dleu
chinh k1eu dang san pham trong ddy chuyen san xuat.
San xuét phu gia (in 3D) s& cho phép diéu chinh hozc
thay ddi thiét ké va vat ligu san phim mot cach dé
dang. Béi vi quy trinh san xuit cong nghé in 3D hoan
toandoc lap.

- Khéng c6 chi phi thém cho sw phirc tap thiét ké:
trong san xuat truyén théng, cac san phadm phtc tap
hon chic chin s& din dén chi phi cao hon. Khi
sir dung in 3D, khong can phai thay d6i quy trinh san
xudt cho san pham phtrc tap.

- San xudt theo don hang lé (so i1): Theo truyén
thong, chi phi rat dat dé san xuat cho nhitng don hang
nay. Tuy nhién, trong in 3D khong c6 su khac biét lon

giita chi phi in mot don hang hay san xuat hang loat.

- Don gian héa qud trinh san xudt: Vi may in 3D sir
dung mot mo hinh sb da duoc thiét ké, su lién quan
cua ngudi van hanh va trinh d§ chuyén mon
khong quan trong nhu trong san xuét truyén thong.

- Chudi cung irng va dday chuyen ldp rdp: San xuat
phu gia (in 3D) c6 thé san xudt toan bg san pham
trong mot qua trinh; san xuét truyén thong thudng
doi h6i mot phan tram hogc tham chi hang ngan budce
giita diu va cudi chu ky san xuét.

- San xudt tirc thi trén quy mo toan cau: Hau hét cac
thiét ké in 3D déu c6 thé truy cap dugc trén internet,
nén san Xudt & moi noi trén thé gioi, thay vi
san xuat & nudc A van chuyen t6i nuoc B. Piéu nay
cho thdy cit giam chi phi rat 16n trong qua trinh san
xuét va chudi cung tmg san pham.

- Giam chat thai va khi thai: Trong san Xuét phu gia
(in 3D) chi st dung vét liéu can thiét cho san xuat,
dan t6i hau nhu khéng lang phi. Hon nira, in an
hang hod cyc bg s& lam giam nhu cau van chuyen va
két qua la cit giam khi thai. Diéu khic xua nay van la
mot thé loai nghé thuat tao hinh mang tinh dac
thu, phuong phap tao hinh chu yéu dua trén k¥ thuat
tao hinh bﬁng tay: nhu duc - d€o; khic - cham; nan -
dip... nguoi lam diéu khic thuong sir dung
cac cong cu tao hinh cé tinh nang phu hop véi tiing
viét liéu diéu khic nhu: Vat ligu dat sét thi cong cu
thuong dung la bay tre, nao sat, giao cit dat...; Vat
liéu bang g6 thi cong cu thuong dung nhu duc tac,
may phay, may cua long...Vat liéu bang d4 nhu méay
ceflt da, may khoan, cdc loai mili dyc d4... Nhirg ndm
gan day, do khoa hoc cong nghé phat trién nén da
thém vao linh vuc diéu khéc g5 mot b cong cu di€u
khic bang cong nghé CNC qua tuyét voi. Trén thuc té
chi xem xét v€ mdt tich cuc, nhung nhung kho khéan
chung hi¢nnay vuéng méc clia nguoi san xuat con rat
nhiéu nhu: Thiéu v6n dau tu cong nghé; chuyén gia
huéng dan sir dung cong nghé...

Vai tro thiét ké ctia nha diéu khic trong thoi ky cong
nghe phat trién doi hoi ¢6 tinh linh dong hon, ngoai
viéc nim bat nhu cau thi truong, thi hiéu
tham my, xu hudéng thlet ké con phai truc tiép tham
gia vao san xuit: Néu nhu trong tuong lai cac hé
thong dich vu ban hang déu c6 may in 3D, viéc thay
d6i kich thudc hay mau ma san pham theo y khach
hang trong luc mua, chic chin nha thiét ké s& dam
trach cong viéc nay. Boi vi khong can phai mét nhidu
thoi gian va chi phi cho viéc stra d6i mau ma trong
quy trinh san xuét. Vay, vai tro cua nha diéu khic
trong thiét ké san phdm in 3D giit mot vi tri hét stc
quan trong, quyét dinh cho sy thanh cong hay thét bai
ctia mot san pham sau khi cung tmg ra thi truong,
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ddng thoi dap mng dugc nhu cau thlet ké trong xu thé
hoinhép, toan cdu hda nén kinh té cong nghé 4.0.

Cung véi su phat trién nay, cong nghé in 3D cung
mang lai cho nganh diéu khic mot bude dot pha méi
trong ky thudt tao hinh, d6 la: Piéu khic chat
lidu a0 va in 3D. Tuy Gmg dung con han ché, do diéu
kién thyc té chua dap ung duoc, nhung t1ém nang
u'ng dung cong nghé in 3D vao diéu khic 1a vo
cung 16n, vi tinh nang tiy bién ctia cong nghé sb rat
cao, cho phép cac nha diéu khic thuc hién duoc moi
tu duy sang tao trong ngh¢ thuét mang lai nhiéu loi
ich nhu diéu kién thuc hién. Sovéidiéu khic truyen
théng thi diéu khic k§ thuat s6 chi cAn mot may tinh
la da, moi vat li€u va dung cu dé diéu khic déu mam
trén mdy tinh, cat giam rat nhiéu thoi gian va kinh
phi cho nguorl lam diéu khéc, chi tao mau mot lan
sau d6 co thé i in nhiéu kich thuéc khéc nhau cung
trén mot file mau; khong glan khéng can nha xuong
16n ma co thé lam viéc bat ctr ¢ dau voi mot chiéc
laptop; cit giam rat nhiéu thoi gian trong qua trinh
diéu khac kinh te trong di€u khic ky thuat s6 thi
duoc cit giam di rit nhiéu boi vi, cong doan tao mau
dugc thyc hién trén chat liéu 4o va chi tén kinh ph1
cho vétli¢uin 3D, gop phan vao cong cudc doi méi
quy trinh san xudt san phdm cho nganh cong nghiép
tao mau, ddng thoi cling mo ra cho nganh diéu khac
mot huéng moi vé k¥ thuat tao hinh mdi (diéu khic
k¥ thuét so - in 3D), gitip cho qua trinh sang tao cua
cac ngh¢ si diéu khéc thuc hién tac phém duogc dé
dang hon.
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