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TOM TAT

May in 3D FDM la mot trong nhitng do‘ng may sw dung cong nghé in hién dai dwoc nhiéu
doanh nghzep ung dung vdo quy trinh san xudt va kinh doanh cia nganh cong nghiép ché tao mau.
C6 thé néi, sw xudt hién ciia cong nghé mdy in 3D FDM da gép phan givp nganh céng nghé in
3D FDM duoc phat trién manh mé. Dwa trén mét sé logi may in 3D hién co va dwa trén nhu cau
vé kich thude in khé 1om thi tac gid mudn nghién cieu ché tao mét logi mdy in ¢é I6n, vé nguyén ly
hoat dong thi khong doz (diea trén nguyén Iy dot chay soi nhiea) dé thay doi kich thiede viing in, dé
in dwoc cdc chi tiét mau cé kich thuée 1én ho’n May in 3D M1000 sé c6 kich thude viing in 1én dén
1000x1000x1000 mm, vng dung dé in cac mau l6m nhw canh bom, canh tua bin, vé may, bé may...

Tir khéa: Mdy in 3D; May in 3D khé réng; FDM.
ABSTRACT

FDM 3D printer is one of the models using modern printing technology that many businesses
apply to the production and business processes of the prototyping industry. It can be said that the
appearance of FDM 3D printer technology has contributed to the strong development of the FDM
3D printing industry. Based on a number of existing 3D printers and based on the demand for large-
format printing sizes, the author wants to research and manufacture large-sized printer beads,
the operating principle is unchanged (based on the principle of combustion filament) to resize the
print area, to print larger sample details. The M1000 3D printer will have a print area size of up
to 1000x1000x1000 mm, application to print large samples such as pump impeller, turbine blade,
machine case, machine base.

Keywords: FDM 3D printer; Large-sized printer; FDM.

1. GIOI THIEU pham duoc tao bang cong nghé in 3D trong mot
s6 linh vuc nhu thiét ké thoi trang, linh kién thay
Cong nghé in 3D dang 1a mot trong thé, thyc pham, cong nghiép, xay dung va y hoc
nhitng xu huéng phat trién méi cta khoa hoc va  [1].
ky thuat hién dai. Hién nay trén thé gidi, cong
ngh¢ in 3D da dugc ung dung trong vi¢c tao san Trong vai nam tr¢ lai day, voi sy phat
pham phuc vu doi séng — x3 hoi. Mot s6 san  trién vé kinh té trén toan thé gidi thi cong nghé
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in 3D tai Viét Nam md&i dugce cht y va phat trién
manh me¢. Pac biét, cong nghé nay da duogc ung
dung ca trong thuc tién voi rat nhidu linh vuc.
Cong nghé in 3D di tao ra nhiing chi tiét may
thir nghiém san xuét nhitng mo hinh cong trinh
thu nho.

Su cai tién lién tuc da thuc day gidi han
va mo khoa viéc s dung cong nghé in 3D trong
hang loat tng dung san xuat. Cac tng dung nay
du kién s& tro nén pho bién hon nita trong nim
dén bay nim t6i. Viét Nam ciing khong nam
ngoai xu thé d6. Kinh t& nudc ta dang phat
trién, cong nghiép chiém ty trong cao 1a co so
cho su phat trién ctia cong nghé in 3D.

Xuét hién & Viét Nam tir ndm 2003 va
chu yéu duogc Gmg dung trong nghién ctru (do
chi phi cao), dén nay, cong nghé nay da c6 mat
& kha nhiéu linh vyc nhu y khoa, kién trac, my
ngh¢, thoi trang, co khi, gido duc... [1].

Nhitng phan tich ¢ trén cho thay, tiém
nang ung dung in 3D trong mét s linh vuc
san xuat trong nudc 1a kha cao. Sy hinh thanh
va xudt hién cua céc to hop cong nghiép cong
nghé cao chinh 14 co s cho sy phat trién cua
cong nghé¢ in 3D trong nudc. MOt vai nam trd
lai day, cac to hop san xuét 6 t6 cua Truong
Hai Thaco, t6 hop san xuét 6 to Vinfast, to hop
cong nghi¢p dién tir Samsung Viét Nam, Cong
ty TNHH Linh kién nhya 6 t6 Vinfast — An Phat
(VAPA), cac cong ty giay dép thoi trang va cac
doanh nghiép l6n trong nganh nhya da tung
budc hién dai hoa, chuyén minh dé gia nhap
chudi cung tng cac san pham nhya k¥ thuat.
Hau hét, cac cong ty nay dang c6 dinh hudng
mg dung in 3D trong san xuit. Cac loai nhya
ky thuat img dung cong nghé in 3D dé san xuét
linh kién 6 t6, xe may, dién tir nhu ABS, PC,
POM, PA...

Hinh 1. M6 hinh mau in 3D FDM

Céc nghién cuu, tng dung cong nghé
in 3D trong in 4n, san xuat san pham & nudc ta
trong gan 2 thap ky qua di budc dau dat nhimng
két qua nhat dinh. N6 thé hién rang, Viét Nam
da ndm bat, lam chu duge mot sb cong ngh¢ in
3D nhu FDM, SLA va DLP. Trén co s¢ do, ban
d6 cong nghé in 3D & Viét Nam di duogc xay
dung nhu hinh 2 [1].

Céc két qua vé nghién ciru thiét ké ché
tao may in 3D dugc dé cap o trén da dat duoc
cac két qua budce dau vé giai phap cong nghé
nhu tmg dung cong nghé in FDM, DLP. Ké thira
cac két qua nghién ciru cta cac nhoém nghién
ctru dugc trinh bay & trén, tac gia dé xuat thiét
ké va ché tao may in 3D FDM khd rong, kich
thude 1000%1000*1000 (mm) va chu trong toi
van dé chat luong san phém in, kich thudce vat
mau in, trong d6 giai quyét duoc cac van dé
tdn tai co anh huong dén chat luong in nhu su
t6i wu vé ché d¢ in, kich thude mau in. Bai béo
trinh bay phuong phap thiét ké va ché tao may
in 3D FDM kho rong 1000%*1000*1000 (mm).

STt
i cha vt . cing g S5

sk i 8 s g i i 1 b D sk
Sl O T L e

Moo g v B ke g gl D) oo e e by |
i PO 8 LA i

£z
ii L R e N T e T
i Vi B 8 s 0383

L T T oy —— | Trang ths 3 o i s i gl

[ ————
[T -

[PR—— |

Npwla ra s o e s 8 L e e i i i o g e e s
- |

v 20 e i e i e . v

Hinh 2. Ban dé cong nghé in 3D & Viét Nam
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2. THIET KE, CHE TAO MAY IN 3D
FDM KHO RONG, KiCH THUOC
1000x1000x1000 (MM)

2.1. Nguyén ly hoat dgng may in 3D FDM

Bai bdo nay trinh bay két qua nghién
ctru, thiét ké va ché tao hé théng may in 3D khd
rong. Hé thong nay bao gdm mdt co ché chuyén
dong qua lai 3 truc, bd diéu chinh nhiét do dun
va ty dong bo diéu khién. Mot s giai phap dé
xuit nham tang tinh dong nhat, ¢ chinh xac
cao cho s6 luong in 16n nhu thiét ké trinh didu
khién va thuat toan diéu khién phu hop, ting do
cimg dugc ap dung. Mdy co céc tinh ning k¥
thuat sau: Cong ngh¢ in FDM; Chét liéu nhua
PLA, ABS; Kich thudc in 1000(X) x 1000 (Y)
x 1000 (Z) mm; D9 phan giai truc: X, Y, Z: 5,
10, 1 6 tuong tmg; In téc d6 75 mm/s; Chiéu
cao 16p in 1a 0,1-0,4 mm; T¢p in: t¢p Gcode,
STL; B6 dau in: 0,4, 0,6, 0,8, 1,0, 1,2 (mm);
Két ndi may in 3D va dir liéu: SD, USB, Wifi,
Internet; Phin mém: Marlin.

Quy trinh in FDM dugc thé hién trén
hinh 3. Tao mau theo cong nghé FDM lam viéc
theo nguyén 1y 12 dau phun di chuyén theo hai
huéng X-Y phun timg 16p dé tao thanh mot
dbi twong rin trén tim dé. TAm dé duoc duy
tri & nhiét do thap hon, dé cho nhua nhiét déo
héa cting nhanh. Sau do, tam dé ha xuéng, dau
phun tao 16p thir hai ndm trén 16p thir nhat. Cir
thé, qua trinh lip lai cho dén khi hoan thién san
pham. Ciu tao dau may in 3D FDM duoc thé
hién nhu hinh 4.

Nguyén tic chuyén dong chung cua
may in 3D dugc thé hién ¢ hinh 5 [2].

Hinh 3. Phuwong phdp in FDM (Fused Deposition
Modelling)

Hinh 5. Nguyén tic chuyén dong cua may in 3D
FDM

May in 3D c6 nguyén tic chuyén
dong cua mdt may gia cong CNC 3 truc thong
thudng, cac chuyén dong ctia may nhu sau:
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- Chuyén dong truc X mang theo dau
phun nhua di chuyén tinh tién theo chiéu ngang
clia may, chuyén dong nay dam bao kich thudc
theo chiéu rong cua chi tiét gia cong;

- Chuyén déng truc Y dam bao cho
dau phun chuyén dong tinh tién doc theo may,
chuyén dong nay dam bao kich thudc theo
chiéu dai cua chi tiét gia cong;

- Chuyén dong theo tryc Z 13 chuyén
dong tinh tién, 1én xuéng cta dau phun nhya,
chuyén dong nay dam béao kich thudc theo
chiéu cao cua chi tiét gia cong.

May in 3D theo cong nghé FDM duoc
thuc hién theo so d6 thiét ké theo quy trinh sau

[3]:
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Hinh 6. So do thiét ké theo cong nghé FDM
2.2. Lua chon mjt s6 két cAu may in 3D FDM
a. Cum truyén dong XY:

- Céc truc X, Y ¢6 thé lya chon mot
trong cac h¢ truyén dong dai nhu Hinh 4.

- Phuong trinh truyén dong cta co ciu:
Ax = I'/Z((Xpl -0,,) (1.1)
Ay = r/2(oc]Dl - (xpz) (1.2)

Véi: r 12 ban kinh puly gin v6i dong co

(mm); o, o, 1a goc xoay ctia dong co thir nhat
va dong co thtr hai (d9).

Hinh 7. Két cau truyén déng truc XY

b. Cum truyén dong Z:

Truc Z 14 truc it di chuyén nhat trong
qua trinh lam vi¢c. Tuy nhién, truc Z anh hudng
dén chét luong san pham rat 16n vi lién quan
dén thong sb chiéu day mot 16p in, thong sd nay
anh huong dén do bong ciing nhu dung sai kich
thude vé chiéu cao cua chi tiét. Thong thudng
d6i véi truc Z, ta c¢6 thé sir dung truyén dong
vit me — dai dc, vit me — dai ¢ bi, truyén dong
dai. Truyén dong vit me — dai 6¢ bi dugc su
dung trén truc Z do truyén dong co6 hiéu suat
cao, it gdy ra hién tugng trugt, van hanh ém,
tuy nhién khi xdy ra sy ¢d hong hoc phai thao
ra thay méi. Truyén dong dai c6 wu diém 1a két
cAu nhoé gon, hoat dong ém, dé thiét ké.

Hinh 8 thé hién két cdu truc Z ctia may.
Truc Z c6 chirc ning di chuyén dau in tinh tién
theo phuong thang dimg, vi ban in ¢6 dinh, truc
Z di chuyén 1én xubng nén sir dung truyén dong
dai 1a hop 1y. Tuy nhién, dé an toan nén can
thiét ké thém bo truyén dai véi dau ra co sb
vong quay nho hon dau vao dé giam dugc cong
suat tir dong co dén hé thong dai treo khung
XY [4].
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Hinh 8. Co cdu truc Z mdy in 3D

3.MQT SO GIAI PHAPNANG CAO CHAT
LUQNG SAN PHAM TRONG MAY IN 3D
FDM KHO RONG 1000x1000x1000 (MM)

3.1. Pam bao dj cirng virng va cin bang cho
khung may in

Truc X va Y va ban in di chuyén doc
theo chiéu doc truc Z dé tao san phém in 3D.
Véi diéu kién vat liu PLA hién tai, c6 thé
chon ban in vira nhe, vira phéng, vira dep su
cung nhéc. Khi b phan co khi khong on dinh,
may dun rung va c6 thé tao ra day toc, cac 16i
xudt hién gan giéng nhu chuyén dong mo xung
quanh mép hodc céc chi tiét dic biét, 1am giam
chat lugng in. Cac khung may in 3D can duoc
thiét ké v6i do bén cao do cling giup may khong
bi rung lic khi van hanh in 3D. Khung may co6
thé duoc 1am tir cac thanh thép han hodc inox
302. P6i v6i méy in dang nghién ciru, tac gia
str dung khung thép tim 1,5mm. Céc khép nbi
phai c¢6 d6 cting va chdng soc tot, co kha ning
chdng lai dé giam thiéu kha ning sai sot trong
gia cong. Khi d6, cac hé thong truc XY ta c6 thé
str dung ray trugt vudng dé ting su cung ving,
giam rung lac. Cum di chuyén truc Z ta st dung
bo truyén vit-me 4 goc may in két hop truc dan
huéng. Dbi véi may in khd 1000x1000x 1000,

tac gia su dung 4 b vit-me 10 budc 5 (1005)
két hop v6i 4 truc dan hudng dudng kinh 20mm
0 bon goc, tir do tao luc dong déu.

3.2. T6i wu hoa bd diéu khién may in

Déi véi dong may khod rong, tac gia sir
dung A4988, 14 driver diéu khién dong co budc
nho gon, hd tro nhiéu ché do lam viée, diéu
chinh duogc dong ra cho dong co, tu dong ngét
dién khi qua nong. A4988 hd trg nhidu ché do
hoat dong cua dong co budc ludng cuc [3].
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Hinh 9. Mach driver A4988

Tac gida st dung mach MKS Gen L
V1.0 12 mach diéu khién cho may in 3D thiét
ké. Mach str dung chip xir Iy Atmega 2560 va
c6 du ngod ra cho cac phu kién may in 3D.

Hinh 10. So d6 chdn mach MKS Gen L V1.0
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3.3. To6i wu hoa sai s6 dinh vi didu dun may
in 3D

Viéc sir dung encoder — thudc quang dé
nhan dit liéu dinh vi gtri dén bo diéu khién cho
phép dat dugc do chinh xéac dinh vi cao. Tuy
nhién, giai phap nay 1a chua kinh té. Trong hau
hét 3D may in, dong co budc duoc sir dung,
cho phép kiém soét chinh xac vi tri dau dun.
Tac gia chon dong co budc dan dong truc Z.
Céac dong co dan dong truc X-Y 1a dong co AC
Servo.

3.4. T6i wu héa toc d9 va diéu khién nhiét tyr
dong cho dau dun may in

Dé t6i wu hoa tée do, dau dun dugc didu
khién bam theo téc d6 di chuyén cua dau in, sy
chuyén dong twong ddi gitp luong nhya dugc
dun ra déu, ko gay hién tuong thira thiéu nhya.
Ngoai ra, ti wu nhiét do dau in dé gitp cho
giam sy chay nhya (nhi€t qua cao) hoac nhya
khong thé ra (nhiét thap khong du chay).

4. KET LUAN

Trén co so nghién ciru vé may in 3D
kho rong, tac gia da tién hanh ché tao thir mau
may c6 kich thudc 1000x1000x1000 (mm).
San pham budc dau cho phép tao ra cac mau in
16n, té¢ d6 in nhanh hon. Tac gia tiép tuc cong
tac nghién ctru, dé cai tién, nang cao chat luong
ctia san pham. <
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