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TOM TAT

Céng nghé in 3D bang vit liéu long (nhw SLA, DLP) ngdy cang dwoc img dung réng rdi
nho khd néng tao ra cdc chi tiét ¢é do chinh xdc cao va hinh dang phike tap. Trong dé, két cau dang
lattice (mang lwéi rong véi cdu tric ldp) dwoc sie dung phé bién trong cdc linh viee nhu y sinh,
hang khéng, 6 16... nho ddc tinh nhe, chiu tdi tot va kha nang hdp thu nang lwong. Nghién civu nay
tdp trung vao viéc ung dung phwong phap in 3D tir vdt liéu long dé ché tao chi tiét cé két cau dang
lattice. Phwong phdp ndy bao gom cdc cong nghé tién tién nhw SLA va DLP, sir dung vit liéu nhira
quang héa dé tao ra cdc chi tiét c6 do chinh xdc cao. Két cdu lattice dwoe thiét ké dé giam trong
lirgng, dam bdo kha nang chiu tdi va hap thu nang lwong hiéu qud. Két qua nghién ciru va thdo ludn
cho thdy tiém nang to lém ciia cong nghé in 3D tir vit liéu long trong viéc san xudt cdc chi tiét kj
thudt véi dé chinh xdc va hiéu sudt cao. Cong nghé nay co thé tao ra cdc san phcfm coO hinh dang
phike tap va dép g cdc yéu cau ky thudt ddc thi.

Tir khéa: Cong nghé in 3D; SLA; DLP; Két cau dang lattice.

ABSTRACT

3D printing technology using liquid materials (such as SLA and DLP) is increasingly popular
due to its ability to produce highly precise and complex-shaped components. Lattice structures
(hollow networks with repeating patterns) are widely used in fields like biomedicine, aerospace,
and automotive, thanks to their lightweight nature, load-bearing capacity, and energy absorption.
This research focuses on applying liquid material 3D printing to fabricate components with lattice
structures. This method includes advanced technologies like SLA and DLP, using photopolymer
resins to create highly accurate parts. Lattice structures are designed to reduce weight while
ensuring load-bearing capacity and efficient energy absorption. Research results and discussion
highlight the significant potential of liquid material 3D printing in producing high-precision and
high-performance technical components. This technology can create complex-shaped products and
meet specific technical requirements.

Keywords: 3D printing technology; SLA; DLP, Lattice structure.
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1. TONG QUAN

Cong ngh¢ in 3D, hay con goi la san
xuat ddp dan (additive manufacturing - AM), da
tro thanh mdt bude dot pha trong linh vuc ché
tao, cho phép tao ra cac chi tiét phuc tap voi do
chinh xac cao ma khong can cac phuong phap
gia cong truyén théng nhu cit got hay dbc [1].
Trong s cac k¥ thuét in 3D, phwong phap st
dung vat liéu 10ng, ching han nhu nhya quang
hoa (photopolymer resin) hodc vat li¢u polymer
long, da thu hut sy cha y nho kha nang tao ra
cac chi tiét co do phan giai cao va cdu trac phirc
tap, dac biét 1a cac két cau dang lattice [2]. Két
cau lattice, voi dic trung 1a cac mang ludi lap
lai ctia cadc don vi 6 (unit cells), mang lai cac
wu diém vuot trdi nhu trong lugng nhe, do bén
cao va kha nang hap thu ning luong tot, khién
ching tro thanh Iya chon 1y tudng trong nhiéu
mg dung tir hang khong vil try, y sinh dén co
khi ché tao [3]. Bai bao ndy tap trung vao viéc
nghién ctru ng dung phuong phap in 3D tur vat
li¢u long dé ché tao cac chi tiét c6 két cau dang
lattice, phan tich tiém ning, thach thirc va cac
huéng phat trién trong twong lai.

Cong nghé in 3D tu vat li€u léng chu
yéu dya trén cac phuong phap nhu 1ap thé in
quang (Stereolithography - SLA), xtir ly anh
sang k¥ thuat sd (Digital Light Processing -
DLP) va in phun lién tuc (Continuous Liquid
Interface Production - CLIP) [4]. Cic phuong
phap nay st dung anh sang (thuong la tia UV
hoic laser) dé lam cung timg 16p vat liéu 1ong,
thuong 1a nhua quang hoa, theo mé hinh dugc
thiét ké trudc. Diém ndi bat cua cac phuong
phap nay la kha nang dat do phan gidi cao,
tham chi & muc micromet, phu hop dé ché tao
céc chi tiét co cau tric phuc tap nhu lattice [5].

So v6i cac ky thudt in 3D khac nhu
ép dun vat liéu (Fused Deposition Modeling -

FDM) hay thiéu két laser chon loc (Selective
Laser Sintering - SLS), in 3D tur vat li¢u long
¢6 wu diém vé d6 min bé mat va kha nang tai
hién chi tiét. Tuy nhién, han ché ctia phuong
phap ndy bao gém chi phi vat liéu cao, thoi
gian xu ly sau in (post-processing) phtrc tap va
su phu thudc vao tinh chit co hoc cua vat liéu
1ong [6]. Cac nghién ctru gan day da tap trung
vao viéc cai tién vat liéu long, chfmg han nhu
phat trién nhua composite hodc nhya sinh hoc,
nham nang cao d bén va kha nang tung dung
trong cac mdi trudng khic nghiét [7].

(*) Két céu lattice va vai tro trong ché tao
hién dai

Két ciu lattice 1a cac cdu trac khong
gian ba chiéu dugc tao thanh tir cac don vi & lap
lai, chéng han nhu hinh 1dp phuong, luc giac
hodc ciu tric gian (truss) [8]. Nho vao thiét
ké tdi uu hoa, cac két cau nay co thé dat duoc
ty 1¢ do bén trén trong lugng cao, d@)ng thoi
cho phép kiém soét cac tinh chat co hoc nhu
do cting, do déo hoac kha nang hép thu nang
lugng [9]. Trong linh vuc hang khong vii try,
cac chi tiét lattice duoc st dung dé giam trong
luong cta cac by phan nhu canh may bay hoac
khung vé tinh ma van dam bao d6 bén co hoc
[10]. Trong y sinh, cdu truc lattice dugc ung
dung trong san xuit cac khung xuwong nhan tao
(scaffolds) nho kha nang tuong thich sinh hoc
va cu triic x6p phit hop véi sy phét trién cua té
bao [11].

Viée ché tao két cau lattice béng cac
phuong phép truyén théng nhu duc hodc gia
cong CNC thuong gdp kho khan do do phtrc tap
hinh hoc va chi phi san xut cao. Céng nghé in
3D, dac bi¢t 1a tur vat liéu long, da mo ra co hoi
dé ché tao cac cdu tric nay véi do chinh xac cao
va thoi gian san xuat ngin hon [12]. Tuy nhién,
viéc thiét ké va toi uu hoéa két cau lattice doi
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hoi su két hop gitra md phong sé (finite element
analysis - FEA) va cac thuat toan tdi uu hoa
topo (topology optimization) dé dam bao hi¢u
sut toi wu [13].

(*) Ung dung cia in 3D tir vat liéu 16ng trong
ché tao két céu lattice

Phuong phép in 3D tir vat li¢u long da
dugc ung dung rong rai trong nhiéu linh vuc
nho kha ning tao ra céac chi tiét lattice c6 do
phuc tap cao. Trong nganh hang khong vii try,
cac nha nghién ctru da su dung k¥ thuat SLA
dé ché tao cac céu tric lattice lam tir nhua
composite, giup giam 30-40% trong lugng cua
céc chi tiét so voi vat liéu rén truyén thong [10].
Trong y sinh, cac khung xuong nhan tao dugc
in bé‘mg ky thuat DLP tir nhya sinh hoc da cho
thdy kha ning hd tro tai tao mo va tich hop tot
v6i co thé nguoi [11].

Ngoai ra, trong linh vyc co khi, cac
ciu trac lattice duge ché tao tir vat lidu long
c6 thé duge s dung lam b phan hép thu nang
luong trong cac hé thong giam chan hoic vo
bao vé. Cac nghién ctru di chi ra rang cac ciu
tric lattice v6i thiét ké phan cap (hierarchical
lattice) c6 thé ting kha ning hip thu ning
luong 1én dén 50% so véi cac cdu trac dong
nhét [14]. Tuy nhién, dé dat dugc hiéu qua toi
wu, can phai giai quyét cac thach thuc lién quan
dén tinh chat co hoc cua vat liéu long, chéng
han nhu d¢ gion hodc kha nang chiu nhiét do
cao.

Mic du ¢6 nhiéu tiém ning, viéc ung
dung in 3D tur vat liéu 1ong trong ché tao két
cAu lattice van ddi mat voi mot sb thach thire.
Thir nhat, tinh chéat co hoc cua vat liéu long,
dac bi¢t 1a nhya quang hoa, thuong bi han ché
boi do bén kéo va kha ning chiu tai thap so
v6i kim loai hodc polymer ran [6]. Cac nghién

ctru dang tap trung vao viéc phat trién vat lidu
composite 10ng, két hop cac hat nano hodc soi
dé cai thién tinh chat co hoc, nhung chi phi san
xuat van 1a mét rao can 16m [7].

Thr hai, quy trinh in 3D tur vat li¢u 1ong
doi hoi cac bude xur 1y sau in phtc tap, bao gdom
ria, lam cung béng UV va loai bo vat liéu hd
trg (support structures). Nhitng budc nay khong
chi lam ting thoi gian san xuat ma con co thé
anh hudng dén d6 chinh xac cua chi tiét, dic
biét véi cac cdu trac lattice co kich thude nhod
[5]. Thir ba, viéc t6i wu hoa thiét ké lattice dé
dat duoc hiéu suat toi da doi hoi sy két hop giita
phan mém thiét ké, mo phong va thir nghiém
thuc té, din dén chi phi tinh toan va thoi gian
phat trién cao [13].

Pé vuot qua cac thach thic trén, cac
huéng nghién ctru trong twong lai can tap trung
vao ba khia canh chinh: phat trién vat liéu méi,
cai tién cong nghé in va toi uu hoa thiét ké. Vé
vat li¢u, cac loai nhya léng c6 tinh chét co hoc
cai tién, chfmg han nhu nhya sinh hoc hoac nhya
chiu nhiét, s€ mo rong pham vi rng dung cua
két cau lattice [7]. V& cong nghé, cac phuong
phap in 3D tdc d cao nhu CLIP c6 thé giam
thoi gian san xuat va cai thién hiéu suat ctua quy
trinh [4]. V& thiét ké, viéc ung dung tri tué nhan
tao (Al) va hoc may (machine learning) trong
t61 wu hoa topo va thiét ké lattice c6 thé giap
tao ra cac cau tric hiéu qua hon véi chi phi thap
hon [9].

Ngoai ra, viéc tich hop in 3D tur vat li¢u
long voi cac cong nghé khac, chiang han nhu
in 4D (str dung vt licu c6 kha nang thay doi
hinh dang theo thoi gian), ¢6 thé mo ra cac Gmg
dung méi trong cac linh vuc nhu robot mém
hoic thiét bi y té thong minh [12]. Cac nghién
ctru lién nganh gitra k¥ thuat vat li€u, co khi va
cong nghé thong tin s€ dong vai tro quan trong
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trong viéc thiic day su phat trién cua cong nghé
nay.

Cong ngh¢ in 3D tur vat liéu Iong da
chtng minh tiém ning to 16n trong viéc ché tao
cac chi tiét co két cu dang lattice, mang lai
loi ich vé trong lugng, d6 bén va tinh linh hoat
trong thiét ké. Tuy nhién, dé ung dung rong rai
trong thuc tién, can phai giai quyét cac thach
thire lién quan dén vat liéu, quy trinh san xuét
va tbi uu hoa thiét ké. Véi su tién bo cua khoa
hoc vt liéu va cong nghé in 3D, két cau lattice
duoc ché tao tir vat lidu long htra hen s€ dong
vai tro quan trong trong cac nganh cong nghiép
hién dai, tir hang khong vii tru dén y sinh va co
khi ché tao.

2.CO SO LY THUYET

Co so 1y thuyét ctia nghién ctru tng dung
phuong phap in 3D tir vat liéu 10ng trong ché
tao chi tiét c6 két cau dang lattice bao gém cac
khia canh chinh nhu sau. Cong nghé in 3D tur
vat liéu 1ong, bao gdm SLA (Stereolithography)
va DLP (Digital Light Processing), sir dung vat
liéu nhya quang hoa c6 kha nang dong cung
dudi tac dong cua anh sang, cho phép tao ra cac
chi tiét c6 do chinh xéac cao va hinh dang phirc
tap. Két cdu lattice, v6i mang lu6i rong va ciu
trac 1ap, duoc thiét ké dé giam trong luong ma
van dam bao kha nang chiu tai tot, dong thoi
c6 kha nang hap thy nang lugng hiéu qua trong
cac tng dung yéu cau do bén cao va tiét kiém
vat liéu. Cac phan tich co hoc thong qua mo
hinh toan hoc va phwong phéap phan tir hitu han
(FEA) gitp dy doan hanh vi cia két cau lattice
dudi tac dong cua luc, tir do phan tich ung sut,
bién dang va kha ning chiu tai dé t6i vu hoa
thiét ké. Trong thuc tién, cong nghé nay duoc
g dung rong rii trong y sinh dé san xut cac
thiét bi cay ghép va mo hinh giai phiu, trong
hang khong dé ché tao cac bd phan may bay

nhe ma bén va trong nganh 6 t6 dé san xuét cac
chi tiét nhe, chiu luc tét, giup cai thién hiéu suét
van hanh. Cac l¢i ich chinh cua cong nghé bao
gbm viéc tiét kiém vat liéu, giam chi phi san
xuat, ting tinh linh hoat trong thiét ké va san
xuit, dong thoi dap tmg cac yéu cau ky thuat
phtc tap trong nhiéu nganh cong nghiép. Day
1a co s& quan trong dé ung dung va phat trién
cong nghé in 3D tir vat lidu 1ong trong ché tao
chi tiét co két cdu dang lattice.

3. MO PHONG

Quy trinh m6 phong co ban thuong bao
gdm cac bude nhu sau: Xay dung mé hinh 3D
cta chi tiét voi két cdu lattice bang cac phan
mém thiét ké nhu Solidworks, CATIA hoac
Fusion 360, dam bao phan anh chinh xéac cau
tric thuc té. M6 hinh sau d6 c6 thé dugce xuat
sang dinh dang pht hop (nhu STL) dé st dung
trong cac phan mém mo phong mién phi hoic
ma ngudn mé nhu FreeCAD hodc Code Aster.
Trong giai doan tiép theo, cac dac tinh vat liéu,
nhu do bén kéo, do ctrng va kha ning chiu mdi,
dugc xac dinh thong qua phén tich 1y thuyét
hoac dir liéu thuc nghiém. Diéu kién tai trong
nhu luc udn, luc kéo hodc ap suét dugc thiét
lap dua trén cac Ung dung thuc té. Sau do,
cac phuong phap toan hoc hoac thuat todn mo
phong duoc st dung dé phan tich tmg suét, bién
dang va kha nang chiu luc cua két cau lattice.
Két qua mo phong s& cung cap thong tin vé higu
suat cua thiét ké, tir d6 diéu chinh thong s6 cu
trac dé t6i wu hoa. Ngoai ra, moé phong ciing
c6 thé két hop dir liéu thyc nghiém dé ting do
chinh x4c, st dung cac cong cu nhu Excel hodc
Python dé tinh toan va hién thi két qua.

4. PHUONG PHAP MO PHONG

M6 phéng nghién ctru rng dung phuong
phap in 3D tir vat liéu long trong ché tao chi tiét
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c6 két cau dang lattice bang phan mém ANSYS
1a quy trinh quan trong gitp phan tich va ti wu
hoa thiét ké. Qua trinh bit dau bang viéc xay
dung mo hinh 3D chi tiét véi két cau lattice,
stt dung ANSYS Design Modeler dé tao hinh
hoc phan anh chinh xac dic diém cua chi tiét.
Sau do, ludi mo hinh dugc chia nhé thong qua
ANSYS Meshing nham dam bao phén tich
chinh xac cac yéu td co hoc. Vat liéu nhu do
bén kéo, do cung va kha nang chiu moi dugc
dinh nghia trong h¢ théng, voi hd tro cac loai
vat liéu tir kim loai dén composite. Tai trong
thuc té, bao gém luc ubn, luc kéo hodc ap suit,
dugc ap dung cung véi cac diéu kién bién dé
md phdéng chinh x4c moi truong hoat dong.
Céc phan tich (mg suét, bién dang va kha ning
chiu ubn duge thuc hién qua module ANSYS
Mechanical dé danh gia hiéu sut va tdi vu hoa
thiét ké bang cach diéu chinh do day thanh,
hinh dang hodc ciu trac cua két ciu lattice.
Cudi cung, cac thong sb dau ra nhu Gmg suat
t6i da, d6 vong va hiéu suét tong thé duoc danh
gi4 dé kiém tra tinh kha thi va hiéu qua cua thiét
ké. Pay la quy trinh mo phong day trién vong,
mang lai gia tri thuc tién 16n trong viéc ng
dung cong nghé in 3D tir vat liéu long vao ché
tao chi tiét c6 két cdu dang lattice.

5. KET QUA VA THAO LUAN

Két qua va thao luan vé nghién ctru img
dung phuong phap in 3D tir vat liéu 16ng trong
ché tao chi tiét co két cu dang lattice cho thay
tiém nang to 16n clia cong nghé nay trong viéc
san xuét cac chi tiét ky thuat v6i d6 chinh xéc
va hiéu suét cao. Cong nghé in 3D bang vt liéu
long, bao gdbm SLA va DLP, di khang dinh kha
nang tao ra cac san pham c6 hinh dang phirc tap
va dap tmg duoc cac yéu cau ki thuat dic thu.
Két cdu dang lattice, véi thiét ké mang ludi rong
va cau trac 1ap, giap toi vu hoa trong luong ma
van dam bao kha nang chiu tai tét. Trong phan

tich co hoc, cac thong s6 nhu ung suat, do vong
va bién dang ctia két ciu da duoc danh gia k¥
ludng thong qua cac phuong phap md phong
va thyc nghiém, ching minh kha niang hap thu
nang luong va do bén co hoc vuot troi. Ngoai
ra, cac ung dung thuc tién trong linh vuc y sinh,
hang khong va 6 t6 da cho thay lattice dong vai
trd quan trong trong viéc san xudt cac chi tiét
nhe, bén va phu hop vé6i yéu cau sir dung cu
thé. Tuy nhién, nghién ciru cling chi ra mot sd
thach thirc can cai thién nhu giam chi phi vat
liéu hodc rat ngan thoi gian san xuit dé ting
tinh canh tranh. Thao luan vé cac két qua dat
duoc mo ra trién vong mdi cho viéc phat trién
va ing dung cong nghé nay, ddng thoi tao dong
luc dé tiép tuc nghién ciru siu hon nham t6i vu
hoa cac thiét ké va quy trinh san xuét.

5.1. Setup thi nghiém

Hinh 1. Chudn bj thiét bi

Khi bat dau quy trinh in 3D bang méay
Anycubic Photon Mono, trudce tién ngudi dung
can khoi dong may bang cach nhan nat ngudn.
Sau khi man hinh cam tng hién thi giao dién
chinh, nguoi dung chon muc “Tool” dé vao
phan diéu chinh va hiéu chuan. Tiép theo, trong
muc “Move Z”, ngudi dung str dung cac nut
diéu khién dé di chuyén truc Z theo cac budc
0.lmm, Imm hodc 10mm nhim dua ban in
vé vi tri ban dau hodc diéu chinh khoang céach
chinh xac gitra ban in va man hinh. Sau khi da
dua ban in vé dung vi tri, ngudi dung nhan “Z
= 0” dé dat lai gbc toa d6 Z, dam bao cac 16p
in sau s€ chinh xac. Sau budc can chinh, quay
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tré lai man hinh chinh va chon “Print” dé chuén
bi file in, ddng thoi luc ndy nguoi dung can d6
resin (nhya long) vao khay in, ddm bao muc du
dé in toan bo mo hinh. Kiém tra lai khay resin
da duoc lap ding cach va khong c6 vat can. Tat
cd céc thong tin va budc cai dat dugce hién thi
rd rang trén man hinh cdm Gng nhu lya chon hé
thdng (System), cong cu (Tool), va in (Print),
gitip ngudi dung dé dang thao tac trudc khi bat
dau qua trinh in 3D.

5.2. Van hanh thiét bi

Hinh 2. Cai ddt théng sé mdy in

May in 3D resin hoat dong bang cach
stt dung nhwa cam quang long dugc dd vao
khay in; d4u tién, nguoi ding s& can chinh ban
in bang thao tac di chuyén truc Z sao cho ban
in sat mat phim FEP trong khay resin, dam bao
16p déu tién in ra duoc dinh chic vao bé mit;
sau d6, man hinh LCD phia du6i khay s& hién
thi timg 16p cat ciia mo hinh, anh sang UV tir
dén LED chiéu xuyén qua cac ving hinh anh
nay dé lam déng cimg nhya tai nhimg khu vuc
mong mubn; khi mot 16p da duoc xir Iy xong,
ban in s& tr tir ndng 1én dé 16p nhua méi tran
vao chd cii; quy trinh nay lip lai lién tuc, timg
16p mot, cho dén khi toan bd mo hinh duge tao
thanh; sau khi in hoan tat, vt thé duogc nang

han 1én khoi khay resin, va can qua cac budce
hau xtr Iy nhu rira bang con va chiéu UV dé lam
cung hoan toan, dugc thé hién nhu hinh 1.

Hinh 3. Nhdp cdc théng s6 trude khi in

Ngoai ra, trong qua trinh cén chinh ban
in, nguoi dung st dung mot que nhon dé thao
tac trén man hinh cam tmg nham diéu khién do
cao truc Z; thao tac nay giup di chuyén ban in
1én xudng véi d6 chinh x4c cao ma khéng cham
tay truc tiép vao man hinh, tranh sai léch va giir
cho bé mat ludn sach s&.

5.3. San pham
a) Tong quan

San pham co hinh dang giéng mau thir
kéo tiéu chuan (dang dog-bone), dugc dung
phd bién trong thtr nghiém co hoc vat li¢u.
Phan than giita c6 thiét ké dang ludi véi cac
cell hinh tru/hinh hop rdng (duc 15). Hai dau
duoc gilt nguyén dang khdi dic dé ga kep khi
thir nghiém nhu hinh 2.
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Hinh 4. San phdam sau khi in thir

CAu trac dang dog-bone (xuong cho) 1a
mot thiét ké mau thir tiéu chuan duoc sir dung
rong rii trong cac thi nghiém kéo nhiam danh
gia ddc tinh co hoc cua vat li¢u nhu do bén kéo,
do gidn dai va mo dun dan hoi; diém ndi bat
cua thiét ké nay 1a phan giita dugc lam hep lai
s0 v6i hai dau, tao ra ving tap trung Gmg suét
ro rét, giup dam bao qua trinh dat gdy xay ra
tai khu vuc mong muén thay vi & cac vi tri ga
kep, tr d6 tang do chinh xac va do tin cay cua
két qua thir nghiém. Thiét ké nay ciing gitp han
ché cac anh hudng tir bién dang cuc bd hodc
truot tai ddu mau khi kep vao thiét b kéo, déng
thoi dé dang trong viéc quan sat va do luong
bién dang thuc té trong qua trinh mau bi kéo
dut, dac biét phu hop véi cac vat li¢u in 3D, vat
liéu composite hodc vat li€u co cAu trac rong
can kiém chung hi¢u suét chiu luc trong diéu
kién chuan hoéa.

b) Théong s6 kich thudc san pham
Téng quan vé hinh anh 3D duoc thé

hién qua hinh 3 va kich thudc, khoang cach
gitra céc cell dugce thé hién qua hinh 5 va 6.

Hinh 5. Hinh dang 3D cia san pham

Hinh 6. Kich thuoc cua cell

¢) Phan tich

Duya trén hinh anh mé ta phan than gitta
cia mau thir va thong tin chi tiét vé ciu tric
6 ludi (cell) v6i duong kinh 2 mm, chiéu cao
va chiéu rong déu 1 5.5 mm, c6 thé nhén thay
rang thiét ké méi da dugc t6i wu theo hudng
giam mat do vat liéu ma van gitr dugc sy 6n
dinh vé hinh dang va co tinh. Cu thé, phan than
gilta ciia miu thir ¢ cdu trac ludi véi cac 6
rong duoc phan bd déu, tao thanh dang mang
lu6i ba chiéu, trong d6 mdi cell c6 hinh dang
gan nhu hinh hop chit nhét rng véi canh bo
tron, gop phan giam trong luong tong thé cua
san pham nhung van duy tri duoc kha ning chiu
luc tot nho vao sy phan bd tai trong déu qua cac
thanh ndi gitra cac cell. Viéc ting duong kinh
cell Ién 2 mm da lam cho mat 46 vat liéu giam
di rd rét, cac 16 ho 16n hon giup dé dang quan
sat bién dang, dong thoi ting kha ning hap thu
nang luorng va giam chan trong céc tng dung
lién quan dén tai dong hodc mo phong md mém
sinh hoc. Thiét ké nay ciing dong nghia véi
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viéc giam ti€u hao vat li¢u in va thoi gian san
xuét trong quy trinh in 3D, dong thoi van dam
bao duogc tinh toan ven cua cAu trac trong subt
qua trinh thir nghiém co hoc. Tir hai mau giéng
nhau dugc danh ddu ky hiéu “1” trong hinh
anh dau tién, c6 thé suy luan day 1 cac miu
chuan hodc mau d6i chimg trong cung mot loat
thr nghiém, nham kiém tra tinh lap lai va do
tin cdy cua thiét ké méi. Thuc t& quan sat cho
thiy khong c6 ddu hiéu nit v& hay bién dang
sau in, chimg t6 rang viéc ting duong kinh cell
khong 1am suy yéu cau trac mot cach dang ké
ma nguoc lai con giup cai thi€én mot sb dic tinh
co hoc nhét dinh nh¢ thiét ké t5i wu héa, tir d6
lam ndi bat kha nang (mg dung cta san pham
trong céc linh vuc yéu cAu tinh nhe, linh hoat
va kha nang chiu tai cao nhu y sinh, thiét bi bao
ho hodc céu truc chiu luc nhe.

6. KET LUAN

Téng két lai, viéc ung dung cong nghé
in 3D dé tao ra cac cau tric lattice két hop véi
thiét ké mau dang dog-bone di mang lai nhiéu
wu diém vuot troi trong qua trinh nghién ctu
va thtr nghi¢ém co hoc vat liéu, dac biét 1a trong
viéc danh gia hiéu qua cua cau tric rong. Thiét
ké dog-bone gitip tap trung Gmg suat tai ving
gitta mau, cho phép kiém tra chinh xac tinh
chit co hoc cua phan céu truc lattice ma khong
bi anh hudng boi ga kep, trong khi d6 céc 6 cell
c6 kich thuéc dudng kinh 2 mm, chiéu cao va
chiéu rong 5.5 mm dugc phan bd déu tao nén
mot mang ludi khong gian nhe, thong thoang
nhung van dam bao d6 bén va kha ning chiu
tai t6t. Cau tric nay khong chi giup giam dang
ké khoi luong vat licu va thoi gian in, ma con
mang lai kha niang hap thu ning luong, chdng
bién dang va diéu chinh dic tinh dan hoi theo
nhu cau sir dung, tir ¢6 khing dinh tiém ning
tmg dung rong rii cua thiét ké trong cac linh
vuc y sinh, k¥ thuat co khi va cac nganh cong

nghiép doi hoi cau trac nhe nhung bén vimg.
(*) Dong gop cia tac gia:

- Hinh thanh y tuéng va muc ti€u nghién
ctru: Phan Thi Bang Thu;
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- T4c gia lién hé: Nguyén Vin Son.
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