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1. GIOI THIEU CHUNG

Trong nén cong nghiép tu dong hoa ngay
nay, cac robot dong vai trd rat quan trong
trong tu dong hda cac day chuyen san xuat.
Dic biét, robot song song voi nhidu vu diém
nhu: d¢ cung viing cao, kha nang chiu tai
16m, d6 chinh x4c va nang suit 1am viéc cao
ma gia thanh lai ré nén ngay cang thu hut
dugc nhidu nha khoa hoc nghién ciru va tmg
dung rong rii cac loai robot ndy trong nhiéu
linh vyc [1].

Chinh vi véy, viéc thiét ké ché tao ra cac
mo hinh robot song song dé ung dung vao
dao tao trong cac trudng dai hoc 13 rat can
thiét, viéc ndy sé gitp cho sinh vién lam quen
v&i robot trong qua trinh hoc dai hoc. Nhiing
kién thirc nay sé& rat hiru ich voi nhitng k¥ su
diéu khién robot sau nay.

_Trong bai bao nay, tac gia tap trung cung
cap phuong phap xay dung bo diéu khién va
1ap trinh bam qui dao cho md hinh robot song
song Delta dugc phuc hdi tir may in 3D dé hu
hdéng. Robot song song Delta (Hinh 1) c6 kha
nang vé cac quy dao hinh hoc don gian trén
ban may O nho 3 dong co bude dan dong qua
bo truyén dai rang dugc gén trén 3 truc A, B,
C. Mach diéu khién Arduino Mega 2560
dugc st dung lam bo mach trung tam nhan
lénh diéu khién tir may tinh va dinh huéng
cho robot hoat dong. Trinh diéu khién dong
co budc (driver) DRV8825 duoc sir dung dé
c?ip nguén cho dong co céc truc A, B va C
clia robot va xir 1y tin higu diéu khién dong
co. Pé ting d6 chinh xac va hiéu qua khi diéu
khién, tac gia da sir dung thém trinh chuyén
d6i Geode.
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Hinh 1. M6 hinh robot song song Delta

2. THIET KE HE THONG PIEU KHIEN

2.1. Nguyén 1y hoat dong ciia hé thong
diéu khién

Robot song song Delta duogc didu khién
hoat dong theo cac quy dao dinh san, do la
thao tac vé& cac hinh phang don gian nhu hinh
tron, hinh tam giac, hinh chir nhat, hodac don
gian 14 di chuyén dau cong tac c6 gan but viét
tr vi tri ndy sang vi tri khiac nho dan dong
cua 3 dong co budc véi dau vao 1 1énh diéu
khién cta may tinh. May tinh duoc két ndi
v6i bo mach diéu khién Arduino Mega 2560.
Bo mach Ramps 1.5 két ndi voi Arduino
Mega 2560 dung dé diéu khién cac dong co
clia robot thong qua modun diéu khién dong
co buéc DRV8825. Pé c6 thé di chuyén ban
may gan but vé vé diém gdc, ta sir dung 03
cong tic hanh trinh (tiép diém) gin trén 03
truc may cua robot. T d6 xac dinh duoc
diém xuét phat robot khi v& cic hinh phing
nhd so sanh véi vi tri diém gbc ciia ban may.

Dé nang cao hi¢u qua hon trong viéc diéu
khién robot hoat dong theo qui dao, tac gia
st dung phan mém Arduino IDE va phan
mém SourceRabit GCode Sender 1a bd
chuyén doi Geode.
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Hinh 2. So d6 khéi hé thong diéu khién

2.2. Cic module sir dung trong hé théng
diéu khién

2.2.1. Dong co budc dwgc sir dung

- Bong co NEMA 23 - 57THS5630A4;

- D6 phan giai budce: 1.8°;

- Pién ap cap t6i da: 24 VDC;

- Dong sir dung tdi da: 3A;

- Momen xodn: 1.1 Nm;

- Sb day: 4 day;

- Trong luong: 0.68 kg;

- Chiéu dai: 56 mm.

2.2.2. Mach diéu khién trung tim va bo
mach két néi

Arduino MEGA 2560 1a mdt mi ngudn
mo véi vi didu khién Atmega-2560. N6 chira
54 chan vao/ra, xung thach anh 16 MHz, hd
trg ICSP ciing nhu 1ap trinh vi diéu khién
USB voi PC. Vi vay, tac gid st dung bo
mach ndy cho viéc kiém soat chuyén dong
cua cac truc cua Robot thong qua cac dong
co budc. Arduino s& dé dang diéu khién cac
dong co budc thong qua cac driver hon nho
¢6 bo mach két néi Ramps 1.5 [2].

Hinh 3. Bo mach Arduino va Ramps

2.2.3. Driver diéu khién dpng co DRV8825
- Pién 4p cung cip: 8.2 - 45VDC

- Dong trung binh (RMS): 1.5A

- Dong dinh (Peak): 2.5A

- Bo phén giai budc khac nhau: full, half
step, 1/4 step, 1/8 step, 1/16 step, 1/32 step.

- bién 4p diéu khién: 3.3V va 5V.

Hinh 4. Dong co buéc Nema 23
va Driver DRV8825

2.3. Phin mém va giao dién diéu khién

Bai bao nay tac gia s€ cung cap hai giai
phép dé di€u khién Robot v€ chi:

- Arduino IDE va Serial monitor;

- SourceRabit GCode Sender.

2.3.1. Arduino IDE va Serial monitor

Pé Robot giao tlep vOi may tinh, chung ta
can phai thiét 1ap téc do két ndi qua cong usb
bang ham Serial.begin(). Sau d6 dung ham
Serial.print() dé hién thi noi dung ra man
hinh Serial Monitor.

Sau khi két ndi bo mach diéu khién chinh
vGi may tinh thong qua cong ndi USB. Khoi
dong IDE dé viét va nap code cho vi diéu
khién, sau d6 mé Serial Monitor dé thao tac
cac Iénh diéu khién cho Robot.
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Hinh 5. Arduino IDE va Serial monitor

28



Tuyén tap Ho6i nghi Khoa hoc thuong nién nam 2021. ISBN: 978-604-82-5957-0

¢ start
Khai bao cdu hinh robot, diéu khién
ddng co, cong tidc hanh trinh, céng thirc
d6ng hoc 3 truc ABC

Setup()
Serial begin(9600)

NO T Serlal -

= — avallahle():O {/".'V"/w_‘)

YEsl
| Giri byte dir liéu ti€p ‘

Piéu khién Robot di chuyé&n
but viét vé diém goc

qui dao

1

Hinh 6. Luu dé thudt todn
trén vi diéu khién bo mach Arduino

2.3.2. SourceRabit GCode Sender

Giao dién diéu khién cta phian mém co
chic ning két nbi cong COM. Trong qua
trinh diéu khién, tin hi¢u diéu khién ludn
duge gui tir may tinh dén vi diéu khién. Pau
tién, nguoi sir dung phai lya chon cong két
nbi, khai bao toc do du’O’ng truyen khai bao
thong sb6 can thiét cho viéc truyen nhan dir
liéu nbi tiép. Sau d6 nguoi sir dung sé di vao
lua chon céc ché do6 diéu khién trén giao
dién: diéu khién truc tiép bang cic miii tén
trén giao di¢n, nhap truc tiép ma GCode trén
ctra s 1énh hodc tai mot tep dinh dang van
ban dé chay chuong trinh diéu khién hoat
dong cua robot.

‘ Piéu khi€n Robotvé theo

3. KET QUA NGHIEN CUU

Hinh 7. Robot Delta va két qua vé
mot s6 hinh don gian
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Hinh 7 trinh bay san pham robot Delta
duogc cai tién tir khung mot may in 3D va cac
hinh v& do robot thyc hi¢n. Nguoi st dung
diéu khién robot v& cac hinh duoc dinh sin
thong qua lya chon hinh trén giao dién man
hinh Serial Monitor va ciing c6 thé dé dang
thém cac dang quy dao bat ky thong qua giao
dién cua SourceRabit GCode Sender.

4. KET LUAN

Bai bao niy dua ra giai phap thiét ké, ché
tao mot mo hinh robot song song vd1 nhiém
vu v€ chir tr mot mdy in 3D ci da bi hu
hong. Giai phap nay gitp tiét kiém rat nhicu
chi phi cho viéc ché tao cic mo hinh robot
ung dung trong dao tao cling nhu nghién ctiru
khoa hoc cho sinh vién.

Tur viée thiét 1ap duogc céc bo phan co khi
chap hanh cua robot, tac gia da xay dung bd
diéu khién cho robot v4i bo mach trung tim
13 Arduino va bo mach két nbi 1a Ramps 1.5
dé diéu khién cac dong co budc, thong qua
cac driver DRV8825. Dya trén phan cung da
thiét ké, trong bai bao cung cap hai giai phap
diéu khién. Mot 1a, st dung Arduino IDE va
Serial Monitor, chuong trinh diéu khién robot
s& duoc viét trong giao dién cua phan mém
IDE va diéu khién trén bang Serial Monitor.
Hai 1a, st dung SourceRabit GCode Sender
voi giao dién diéu khién dang cura 0 nhap
mi 1énh Geode, gitip nguoi dung dé dang
diéu khién robot theo cac bai toan dinh san.
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