NGHIEN CUU THU NGHIEM UNG DUNG CONG NGHE IN 3D
TRONG SAN XUAT SAN PHAM LUU NIEM

P56 Thi Thu Thity’, Buii Viin Bién, Ta Thi Thity Hwong, Chu Dirc Hoa
Khoa Cong nghé va Ky thudt
"Email: thuydnt7 7@dhhp.edu.vn

Ngay nhan bai: 10/3/2025
Ngay PB danh gia: 15/4/2025
Ngay duyét dang: 05/5/2025

Tém tit: Cong nghé in 3D, hay con duoc goi la san xuét bdi dap, da dugc cong nhan la mot cude
cach mang trong san Xuét cong nghi¢p, hién nay né da di vao hau hét cac linh vurc cua cong nghiép,
bao gdém ca san XuAt san pham lwu niém. Bai viét nay cung cap mot goc nhin sdu sic vé qua khur,
hién tai va twong lai cua cong ngh¢ in 3D trong san XUAt san phém luu niém. Quy trinh san Xuét san
pham luu niém c6 thé duoc cai thién hodc thay doi dang ké boi cong nghé in 3D. Vi sy trg gitip
cuia cong nghé in 3D, cac nha san Xuét ¢6 the lam ra céc san pham don gian hodc céc chi tiét sau d6
lép rap thanh san pham phiic tap tir mot s vat liéu cu the vai chi phi hop ly. Hai truong hop dugce
trinh bay daé giai thich va minh hoa céc cach thirc phat trién san pham trén.

Tir khoéa: In 3D, CAD/CAM, san xuét so, san pham Ivru niém.

EXPERIMENTAL STUDY ON THE APPLICATION OF 3D PRINTING TECHNOLOGY IN SOUVENIR
PRODUCT MANUFACTURING

Abstract: 3D printing, also named as additive manufacturing, has been recognized as such a
revolution in manufacturing, which currently has penetrated almost every aspect of industry
sectors, including souvenir product manufacturing. The article provides an insightful look at the
past, present and future of 3D printing technology in souvenir product manufacturing. The
souvenir product manufacturing procedures may be hugely improved or changed by 3D
printing. With the aid of 3D printing, manufactures may make simple products or parts then
assemble into the complex products from some specific materials at a reasonable cost. Two
cases are presented to explain and illustrate the above product development strategies.

Keywords: 3D printing, CAD/CAM, digital manufacturing, souvenir product.

1. PAT VAN PE

Ngay nay du lich da tr¢ thanh mét linh
vuc kinh té-x3 hoi phé bién va quan trong.
Hiép hoi lit hanh quéc té nhan dinh rang du
lich 1a mot nganh kinh té 16n nhét thé gigi
vuot 1én cd nganh san xuét 6 t0, st thép, linh
kién dién tir hay ndng nghiép. Trong do, cac
ctra hang ban san pham luu niém da va dang
tao ra nguén doanh thu dang ké cho cac diém
du lich noi riéng va nganh cong nghiép khong
khoi néi chung [1]. Viéc mua san phém luru
niém khong chi mang den cho du khach
nhiing cudc gép gé dé giao tlep vOinguoi dan
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dia phurong ma con luu gilr dugc nhitng ky
niém nhirng noi ho da timg dén. N6 ¢ thé 1a
nhiing moc chia khoa, nhirng chlec bt co tén
diém du lich, tham chi 1a biéu tugng cua
thanh pho hay cua dat nude thu nho. Doi voi
du khach, qua tang khong don gian la mot
mon hang, déi khi n6 1a mgt tic pham nghé
thuat [2]. Vi vay, san phzim luu niém khong
chi la qua tang ma con thé hién dugc ki niém
vé mot nguoi, mot dia dlem hodc su kién nao
do; 1a san pham mang diu 4n vin hoa, vat
chét va tinh than cla mot dan tde, dia phuong
trong mot giai doan lich str.
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San phém luu niém thudng duoc lam
thi cong & cac lang nghé, dic biét 1a dd tha
cong my nghé, co nét riéng doc dao mang
dam dau an cua noi san xuat Phu’orng thire,
quy trinh, k¥ thuat san Xuit san pham luru
nigm phan nhiéu do cha truyen con noi nén
van giit duoc phong cich truyen thong [2],
[3]. Tuy nhién, viéc 4p dung nhiing tién bo
khoa hoc cong ngh¢ da thay d6i cach thire tao
ra, truyén dat va hap thu khong gian va trai
nghiém du lich [4], [5], [6]. Trong tai li¢u
tham khao [6], dua trén cong nghé thuc té do
va cong nghé md hinh hoa ba chiéu, cic san
phdm du lich lién quan dén cac diém danh
lam thing canh da duoc thiét ké. Cu thé
quang canh cong vién Elephant Truck Hill da
duwoc xay dung trén nén tang hién thi toan
canh thyc té 4o biang 87 anh toan canh va 70
hinh 4nh hai chiéu. Cac thuat toan xir 1y ddm
may diém va hoc may méi nhat di dugc sir
dung dé thiét ké thuat toan tai tao canh ba
chiéu dua trén su hiéu biét vé ngir nghia va
tinh kha thi cta thuat toan dugc xac dinh trén
tap dir li€u anh hai chiéu cuc bod. Thuc
ngh1em cho thay két qua ta1 tao cua dam may
diém phu hop v6i canh goc Déi voi nghién
ciru ¢ tai ligu [5], biéu d tri thirc va cong
nghé thiét ké voi sy tro gilp clia may tinh
(CAD) duoc str dung dé xay dung hé théng
quan ly thiét ké san phfim Iuu niém cling nhu
cac anh huong vng dung thuce té cuia hé thong
nay di duoc dé xuat. Pau tién, sir dung phan
mém phé tri thirc dé phéan tich cac thay doi
trong cac chu dé nghién ciru lién quan dén san
pham luu niém va tinh toan xu hudng phat
trién cua linh vuc nay ¢ cac quoc gia khac
nhau. Thir hai, cong nghé¢ CAD dugc sir dung
dé cap nhat thiét ké san pham luu niém, bién
khai niém thiét ké d6 hoa thanh phong cach
thiét k& ba chiéu va truc quan. Cudi cing
phén tich két qua (mg dung thyc té cua biéu
b tri thirc va cong nghé CAD trong quan ly
va thiét ké san phdm luu niém.

Mot hudng nghién ciru khac trong tai
li¢u tham khao [7] dd danh gid nhan thirc va
su tuong tac cua du khach véi cac san phfim
Iuu niém tiy chinh duge in 3D. Déng thoi,
nhom tic gia nay ciing xem xét nhirng thach
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thirc ma viéc ap dung cong ngh¢ in 3D lam
phu’ong phép san Xuét san pham luru niém co
thé dit ra trong moéi trudng di san. Cac phat
hién cho thay rang bang cach tham gia vao quéa
trinh thiét ké va "san xuit" san pham lrru niém,
ngay ca trong viée lya chon mau sac hodc kich
thude don gian va ching kién qué trinh san
xuat theo thoi gian thuc, du khach sé chuyen
ttr nguoi tieu dung thanh nguoi dong thiét ké
va nguorl tiéu dung San xuét cac do vat luu
niém. Pi vai mot sé du khach, co hoi dong
thiét ké san pham luu niém cua riéng ho mang
lai cam giac gin két tinh cam chat ch& hon véi
dia diém da dén thim. Két qua khao sat cho
théy réng san phém lwu niém in 3D c6 thé
dugc coi nhu mdt loai san pham lru niém moi
va day s€ la hudng nghién ciru can dugc trién
khai trong tuong lai sap toi.

Chinh vi vay, muc dich chinh cta bai
viét nay la nghién clru thir nghiém viéc sir
dung cong nghé in 3D lam phu’ong thirc san
Xuét trong qua trinh san xudt san pham lru
niém bang may in 3D vat li¢u nhya.

2. CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU

Rét nhiéu cong ngh¢ in 3D da duoc phat
trien. Trong tai liéu [8], cac cong nghé nay
dugce phén loai thanh cong ngh¢ in 3D VPP
(Vat Photopolymerization), cong ngh¢ in 3D
PBF (Powder Bed Fusion), cong nghé¢ in 3D
DED (Directed Energy Deposition), cong
nghé in 3D MJ (Material Jetting), cong nghé
in 3D SL (Sheet Lamination), cong ngh¢ in 3D
BJ (Binder Jetting) va cong nghé¢ in 3D MEX
(Material Extrusion). Cong ngh¢ in 3D MEX,
hay bién thé véi tén goi cong nghé in 3D FDM
(Fused Deposition Modelling), dugc phat
minh boéi Scott Crump dua trén nguyén ly
nung nong chay vat liéu & nhi¢t do cao, sau do
hdn hop vat liéu vat liéu nong chay s& duoc
dun qua dau in thanh cac 16p hinh thanh san
pham Cong nghé in nay la cong ngh¢ in 3D
phd bién va duoc wa chudng nhét vi tinh chat
don gian va gia thanh ré nhét trong s6 céc cong
nghé in 3D néu trén.

2.1. May in 3D Creality Ender-3 V3 SE

May in 3D Creality Ender-3 V3 SE, minh
hoa ¢ hinh 1, dugc gioi thiéu ra thi truong vao



thang 8 nam 2023. Dy la dong mdy in gia thanh
thip, phé bién va dé& sir dung. May in c6 cam
bién CR Touch dé tu dong can bang va cam bién
bién dang dé tu bu truc Z. May cling ¢6 giao di¢n
ngudi dung don glan hién thi day du thong tin
gitip van hanh d& dang. Céu truc may chac chén,
c0 kha nang ning do ban in 6n dinh, dé lap rap.
Dau in cia méy in Ender-3 V3 SE, sir dung cng
ngh¢ dun tryc tiép, hoat dong tt véi cac dong
vt li¢u nhya PLA, PETG va TPU, 1a mot tinh
nang uu viét hon cac dong may trude do. Phén
mém Creality Print cua may duoc thiét ké dé
cung cap cho nguoi sir dung mot cong cy manh
mé nham ti wru hoa qua trinh in 3D. Phan mém
nay cho phép tim kiém, chinh stra md hinh, cai
dat thong so in, cho phép luwu trir file chuong
trinh va c6 thé truy xuét t6i may in thong qua
cong USB hoic két ndi mang internet.

Hinh 1. May in 3D Creality Ender-3 V3 SE

Théng sb ky thuat cia may dugc thé
hién trong bang 1.

Bing 1. Théng sé ky thudt ciia mdy in 3D
Creality Ender-3 V3 SE [9]

Thupc tinh Gia tri
Khé in 220%220%250mm
Trong lugng tinh 349*364*490mm
Téng trong luong 7,12 kg
Téc do in dién hinh 9.4 kg
Tée do in ti da 180mm/s
Gia tc in téi da 250mm/s
Po chinh x4c in 2500 mm/s>
Chiéu cao 16p in +0,1 mm
S6 lugng dau in 1
Nhiét d dau in <260 °C
Puong kinh dau in 0,4mm
Ban in PEI
Nhiét @ ban in <100 °C
Dién ap 200-240V, 50/60Hz

2.2. Quy trinh sin xuit chung cho
san phﬁm Iru niém

D6i véi san pham lwu niém, tiy thudc
co sO san xuét ciing nhu chung loai san pham,
ho s xiy dyng quy trinh ché tao riéng. Sau khi
nghién curu, nhom da dé xudt mot quy trinh san
XuAt chung cho san phém Iuvu niém sur dung
cong nghé in 3D mdt cach co ban va d& hiéu
theo cac budc nhu trong hinh 2.

s Chuan héa s Thiét lap
San xuat thir Hoan thlen San xuat e T

Hinh 2. Quy trinh sin xuit chung cho sin pham luu ni¢m

3. KET QUA NGHIEN CUU

3.1. Quy trinh in 3D sén phﬁm Iuru
niém lién khoi

Nam 1959, co so dao tao tién than diu
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tién ciia Truong Pai hoc Hai Phong 1a Trudng
Su pham Trung cép Hai Phong dugc thanh lap
theo Nghi dinh s 379 clia Bo truong Bo Gido
duc. Trai qua céc giai doan phat trién, nim
2004, Nha trrong chinh thirc mang tén Truong
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Dai hoc Hai Phong. D¢ 1a mét chang duong
lich str duoc boi dap nén boi tinh yéu ngudi,
yéu nghe boi nhing lo toan, tran trd, cong
h1en cta rat nhidu cac thé hé lanh dao, cac
thay, cO gido, can bd vién chuc, ngudi lao
dong va nguoi hoc. Truong Pai hoc Hai
Phong ngay hém nay la sy hoi tu cua lich sur,
cla truyén thong gido duc, dao tao voi nhitng

a) Mu 1

nam thang khong thé nao quén. V&1 mong
mudn duge gop phan nho bé vao 1& ky niém
65 nam truyén thong xay dung va phat tnen
cua Nha truong, nhom da ngh1en ctru thiét ké
san pham Iru niém lién khoi dang moc khoa.
Trén co s¢ cua logo ky niém 65 nam cua Nha
truong, nhom da xay dung mot s6 mau thiét ké
trong hinh 3.

b) Mau 2

Hinh 3. Mt s6 méu thiét ké sin phiam méc khoa

Cac bude thiét ké 3D, chuan hoa dir ligu,
va guét,dfr liéu dugc thyc hién trén phﬁn mém
thie::t ké Solidworks. Tép dir lidu dugce truy
xuat theo dinh dang STL va chuyén sang may

a) Mau 1

b) Mau 2

in 3D Creality Ender-3 V3 SE. Tiép theo, cic
budc thiét lap thong s6 va san xuét thir nghiém
duge tién hanh. San phim hinh thanh dugc
trinh bay trong hinh 4.

Hinh 4. Myt s6 mdu thiét ké san pham méc khéa

Miu 1 c6 thiét ké don gian, chua co
nhiéu diém nhan. MAu 2 da phu hop véi kiéu
dang san phim moéc khoa nhung viée phdi
mau chua 1am ndi bat dwoc logo ky niém 65
nam. Mau 3 14 ban thiét ké duoc chon, c¢6 hinh
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thirc va kich thude phi hop véi 1 san phidm
lru niém. Nhom téc gia tiép tuc chinh sira va
hoan thién ban thiét ké dé phu hop véi thong
s6 méay in 3D. Ban v& chi tiét cia san phim
moc khoa dugc trinh bay trong hinh 5.
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Hinh 5. Bin vé chi tiét ciia sdn phiam méc khéa

Dé san xuat hang loat san phé‘im moc
khéa, mdt bo thong sb k¥ thuit ciia may in 3D
duoc thiét lap tdi wu cho 3 san phfim trong 1
lan in va trinh bay trong bang 2.

Bang 2. Bj thong so6 k¥ thuit ciia may in 3D
cho sin pham méc khéa

Thir tu{ Nhiét do Dudng Chiéul ..
. i d kinh | day | , .
in theo in soi | mau |SiANIN
~ 0 v
mau O {imm) | iGmm) (s)
Tring | 195-220| 1,75 | 2,5 | 1420
Vang | 195-220| 1,75 1 475
Xanh | 195-220( 1,75 1 433
bo | 195-220| 1,75 1 231

Cong doan cudi ciing 14 hau xir Iy nhim
loai bd nhiing ph?m nhya khong can thiét ra
khoi san pham. Pong thoi, phin day treo dugc
gin vao moc khoéa tao thanh 1 san phdm hoan
thién. Mot s6 san phim hoan thién dwgc minh
hoa trong hinh 6.

Hinh 6. Mt s6 sin phim méc khéa hoan thién
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3.2. Quy trinh in 3D san phim lru
niém lip ghép

V&1 cdm himg tir sén khau 12 hoi Hoa
Phuong D6 nam 2024 va biéu trung méi cia
thanh phé Hai Phong, nhém di tién hanh
thiét ké: san pham luu ni¢m lap ghép dang
san pham luu niém dé ban. Ban thiét ke
hoan thién cta san phdm dugc trinh bay
trong hinh 7.

Hinh 7. Bin thiét ké hoan thién ciia san pham
luu niém dé ban

Tuong tu nhu quy trinh san phfim luu
niém lién khéi, cic buéc thiét ké 3D,
chuan hoéa dir liéu, va xpét d\ﬁ’ liéu pﬁng
dugce thyc hién trén phan mém thiét ké
Solidworks. Bo thong s6 k¥ thuat st dung
tuong tuy nhu san pha‘im luu niém lién khéi.
Céc chi tiét cung mau dugc b tri cung mot
lan in. Sau khi in thir nghiém xong, tién
hanh 1dp ghép céc chi tiét theo ban v& thiét
ké. San phidm lwu niém dé ban duoc gisi
thiéu trong hinh 8.
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Hinh 8. Sin phdm luu niém dé ban

3.3. Panh gia két qua

Sau khi hoan thién va danh gia chat
lugng san pham sau khi in 3D, ta thay san
pham in da dap tng dugc yeu cau va muyc tiéu
thiét ké dat ra. San pham sau in dam bao dugc
kich thugc, hinh dang, s6 lugng theo ban vé&
thiét ke Tuy nhién vin con mét s6 han ché vé
do hen va d¢ chinh xac so voi phuong phap
truyén thong. Mot so van dé nhu dé bén, do
chinh xac va d6 min bé mit ctia san pham van
can dugc cai thién thong qua viéc thay ddi
thiét bi in 3D va hoan thién quy trinh in.

Bén canh hai dang san phim d6 luu
niém: san phim moc khéa ki niém 65 nam
thanh lap truong Dai hoc Hai Phong va sin
pham leu ni¢m dé ban mang tinh biéu trung
cho thanh phé Hai Phong, cong ngh¢ in 3D ¢6
thé 1 tng dung dé sang tao ra nhiéu hon nira cac
dang san pham doc dao, sang tao, khong gioi
han v¢ hinh dang kich thudc va phat trién cac
y twdng mai, tao ra nhitng san pham luu niém
mang tinh ngh¢ thuét va van hoa cao.

4. KET LUAN

San pham luu niém 1a mot trong nhirng
phuong tién chinh aé gidi thiéu cac dac diém
van hoa va phong tuc dan gian ¢ cac vung du
lich. Chung khong chi c¢6 thé dap tmg nhu cau
vét chat cia khich du lich dbi véi cac khu du
lich ma con thic ddy viée trau doi kién thirc &
cép d6 tinh than. Tang cuong tmg dung khoa
hoc cong nghé trong san xuat san pham luu
niém c6 thé thic day t6t hon sur phat trién chat
lugng chung cua nganh du lich, tich hop cac
ngudn Iyc du lich va cai thién loi ich kinh té.
Trong nghién clru nay, phuong phap in 3D
dugc su dung dé san xut hai dang san pham
luu niém. Dau tién, sur dung phan mém thiét
ké 3D dé cap nhat thiét ké san phidm luwu niém,
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bién khai niém thiét ké dd hoa thanh phong
cach thiét ké ba chiéu va true quan. Thir hai,
cong nghé¢ in 3D dugc sir dung va tao ra san
phém Irru niém mat cach nhanh chong. Nghién
clrudéchira rimg thiét ké dudi sy trg gilp cua
phan mém 3D va cong ngh¢ in 3D gilp quan
1y qua trinh san Xuét san pham luru niém trong
moi truong s6 va truc quan, khong chi nang
cao chét lugng sin xuat san pham luru niém ma

con chi ra hudng phat trién ciia nganh du lich.

Trong nghlen ciru tiép theo, nhom tic gia
s€ tap trung vao hudng hoan thién chit hrong
san pham v6i céc thiét bi in 3D chuyén nghiép.
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