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1. GIOI THIEU CHUNG

Thé gi6i clia chung ta ngdy cang phat trién
thi doi séng tinh than ciia chiing ta ngay cang
nang cao. Trong cudc séng khong phai ai
cling c6 nang khiéu va thoi gian dé vé nhiing
buc tranh dep, nhimg bai viét biang tay ma
dep nhu may duogc. Vi vay XY Plotter ra doi,
Robot v& chit cho phép ching ta co thé su
dung may tinh cua minh dé tao ra nhirng buc
tranh dep, nét chir gidng y nhu that ma khong
can am hiéu vé hoi hoa hay luyén viét chir
dep. Robot dugc ché tao bang cong nghé in
3D, hai dong co budc va mot dai don dé diéu
khién ban may di chuyén theo truc X va truc
Y, mdt dong co servo cd vai tro diéu khién co
ciu nang ha but viét.

Bai bao nay tac gia tdp trung trinh bay
phuong phap thiét ké, ché tao bo diéu khién
cho Robot XY Plotter. Robot c6 kha nidng vé
tranh, v& chir va ky tén trén gidy A4. Robot
duogc diéu khién bang may tinh, sir dung phan
mém Universal G-Code Sender va Inkscape.
Robot duge két ndi voi may tinh thong qua
cong USB, v&i bo mach diéu khién chinh

la Arduino.

Hinh 1. M6 hinh Robot XY Plotter
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2. THIET KE HE THONG PIEU KHIEN

2.1. Nguyén ly hoat dong ctiia Robot

XY Plotter 1a mot hé théng nhung dya trén
nguyén tic diéu khién s6 may tinh. V& co ban
XY Plotter bao gdm 2 dong co budc va 1
dong co servo, diéu khién truc X va Y va mot
dau cong tac duoc thiét ké dic biét dé nang
but 1én va ha thap bat xudng nhd sy tro gitp
ctia 10 xo. Robot vé& tranh, vé& chir trén gidy
theo mot hé toa do béng bat voi dau vao la
lénh diéu khién tr may tinh. Bo mach diéu
khién chinh 1a Arduino Uno R3 véi vi diéu
khién Atemega328p. Vi diéu khién s& diéu
khién cac dong co cua Robot hoat dong thong
qua trinh diéu khién (driver) A4988 nhd bo
mach két ndéi CNC Shield V3. Pé nang cao
hiéu qua hon trong viéc diéu khién robot vé&
hinh anh vecto trén mot hé toa dd, tac gia su
dung cac phan mém nhu: phan mém Arduino
IDE, Universal G-Code Sender va Inkscape.

May tinh

1

Vi diéu khién

I
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dcdriver gmm o oo
Cac dong co burée ROBOT
trycX,Y == XY
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Hinh 2. So d6 khéi hé théng diéu khién
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2.2. Cac module sir dung trong hé théng
diéu khién

2.2.1. Bo mach trung tam va bo mach
két néi

Bo mach Arduino Uno R3 1a mot bo mach
dién tir v6i vi diéu khién Atmega328p. N6 c6
14 chan k¥ thuat s6 vao/ra, 6 dau vao tuong
tw, 1 thach anh 16 MHz, 1 két ndi USB, 1
jack cam dién, 1 dau vao ICSP (In - Circuit
Serial Programming) dung dé thiét lap
bootloader cho chip Atemega328p, mot nut
reset. Dé d& dang hon trong viéc két ndi cac

driver diéu khién dong co véi Arduino, tic
gia st dung thém bo mach CNC Shield V3.
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Hinh 4. Bo mach CNC Shield V3

2.2.2. Dong co buoc swr dung

- Bong co buéc NEMA 17;

- B§ phan giai budc: 1.8°;

- bién ap cap t6i da: 24Vp;

- Dong sir dung tdi da: 1.7A;

- Momen xoén: 0.8 Nm;

- S6 day: 4 day;

- Trong luong: 0.35 kg;

- Chiéu dai: 42 mm.,

2.2.3. Dong co servo s dung

Tac gia su dung dong co servo MG90s két
nbi truc tiép voi CNC shield V3 dé diéu
khién dau cong tac nang ha but viét. Bo diéu
khién GRBL dé cung cip phan hoi vi tri va
tdc do cho servo trong truong hop it phirc tap
nhét, chi can vi tri duoc ude tinh.
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- Bbién ap hoat dong: 4.8 - 6VDC;

- Kich thudce: 22.5mm x 12mm x 35.5mm;
- Trong luong: 13.4g;

- Luc kéo: 1.8 kgf.cm (4.8V) va

2.2 kgf.cm (6V).

Hinh 5. Dong co buoc Nema 17
va servo Mg90s

2.2.4. Mach céng suit diéu khién dong co

St dung driver A4988 dé diéu khién dong
co budc. Tuy kich thuéc nhé gon nhung
module c6 thé diéu khién dugc dong co budc
¢ 16n véi dién 4p diéu khién cho dong co
(VMOT) 1a 8V-35V DC. Két hop véi do 1a
su linh hoat trong viéc diéu khién dong co
budc véi 05 ché do: bude du, % bude, V4
budc, 1/8 bude, 1/16 budc.

motor power supply
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Hinh 6. Module driver diéu khién
dong co A4988
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Hinh 7. So d6 két néi hé thong diéu khién
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2.3. Phin mém diéu khién
2.3.1. Arduino IDE

Arduino IDE 13 ngudn md va mot cong
dong 16n céc lap trinh vién va nha nghién ctu
doc 1ap cung cép nhimg dong gop cua ho.
Sau khi cai dat va khéi dong Arduino IDE,
tai GRBL va thém vao thu vién cua Arduino
IDE. GRBL 1a mot chuong trinh c6 thé kich
hoat diéu khién cac chuyén dong cia may
CNC, GRBL st dung G-code lam tin hiéu
vao, va tin hiéu ra dung dé diéu khién céc
chuyén dong thong qua Arduino.

Hinh 8. Giao dién phan mém IDE

2.3.2. Inkscape va Universal G-Code Sender

Inkscape 1a phdm mém chinh sta anh.
Phin mém nay co thé duge st dung dé tao
hodc chinh stra dd hoa vector nhu minh hoa,
so d0, nghé thuat v& duong, biéu do, logo va
cac buc tranh phic tap, va c6 thé xuét ra
gcode. Universal G-Code Sender 1a phan
mém hd trg ngudi dung didu khién may bang
cach giri cac 1énh G-code va cac hudng dan
t61 cac bo mach diéu khién. Téc gia st dung
hai phan mém nay v6i muc dich xuat file anh
ctia tranh, chit ra md Geode va guri xudng vi
diéu khién thyc thi.

Hinh 9. Giao dién phan mém Inkscape
va Universal G-Code Sender
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3. KET QUA NGHIEN CUU

Téc gia da thiét ké, ché tao va lap trinh
thanh cong mot hé théng diéu khién cho mo
hinh Robot v& chir XY Plotter. Robot c6 kha
nang v& tranh, v& chir va ky tén trén gidy A4.

Chcie modvegs SHVK M7

Hinh 10. Robot XY Plotter dwoc ché tao va
hinh vé duwoc thuc hién boi Robot

4. KET LUAN

Bai béo da tap trung trinh bay cac van dé
nhu sau:

e M6 ta dugc mo hinh va trinh bay nguyén
1y hoat dong Robot XY Plotter v&i ting dung
v& chit, ky tén trén gidy A4.

e Xay dung b diéu khién cho Robot véi
bo mach trung tam la Arduino va bo mach
két néi CNC Shield V3 nhim muc dich diéu
khién cac dong co budc thong qua cac driver
A4988. Bai bao trinh bay cac phan mém diéu
khién va cach st dung giao dién diéu khién
trén may tinh.

o Mot sb két qua v€ thuc ctia Robot XY
Plotter.
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