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1. GIOI THIEU CHUNG

Robot cong nghiép déng vai tro rat quan
trong trong nganh san xudt & cac thap ky
gan day. Viéc thiét ké ché tao ra cac md
hinh canh tay Robot dé tng dung vao dao
tao trong cac truong dai hoc 1a rat can thiét,
vi¢c nay s€ giup cho sinh vién lam quen v&i
cac tay may trong qua trinh hoc dai hoc. Bai
bao nay tac gia tap trung cung cap phuong
phép giai quyét bai toan diéu khién cho mot
mo hinh canh tay robot 5 bac tu do, nhu
trong hinh 1. Robot nay c6 kha ning chuyén
dong theo 5 truc X, Y, Z, W, V. M6 hinh
robot thuc cua tadc gida duogc ché tao béng
cong ngh¢ in 3D voi vat liéu in 1a nhua
PLA (Polylactic Acid), ba truc dugc cung
cip dién diéu khién tu dong, trong khi cac
truc khac dugc di chuyén bang tay. Canh
tay nay duogc thiét ké cho mot bo dau cong
tac co thé hoan ddi cho nhau, chirc ning cua
robot phy thudc vao dau cong tac dugc lap
vao. Tac gia da thiét ké va ché tao dau cong
tac c6 chic ning gap vat. Mach diéu khién
Arduino MEGA 2560 dugc su dung dé
nhan 1énh diéu khién tir may tinh duéi dang
GCode va dinh hudéng cho robot hoat dong.
Ramps 1.4 13 bo vi diéu khién dé diéu khién
cac dong co. Trinh diéu khién dong co budc
A4988 duoc sir dung dé xur 1y va cip ngudn
cho dong co céc truc X, Y va Z cua robot.

Théng thuong, dé lap diéu khién cac mo
hinh canh tay Robot thi phan mém Arduino
véi ma C/C++ duge ung dung rat pho bién
nhung viéc xay dung céac thuat todn theo
phuong phap diéu khién nay doi hoi kién
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thuc va tu duy 1ap trinh kha phtc tap. Bai
béo nay tac gia cung cap thém mot phuong
phap khi lap trinh diéu khién céanh tay
robot d6 1a sir dung phan mém SourceRabit
GCode Sender véi ma lénh Gceode. Viéc
nay s€ giup tang do chinh xac va hi¢u qua
khi diéu khién.

Hinh 1. Mo hinh robot 5 bac tu do

2. XAY DUNG PHUONG PHAP DIEU
KHIEN CHO ROBOT

2.1. Nguyén ly hoat dong caa h¢ thong
diéu khién Robot

Robot duoc diéu khién hoat dong theo cac
quy dao dinh sin va thao tac gap vat tir vi tri
nay sang vi tri khac nho ba dong co budc va
mot dong co servo, voi dau vao tur 1énh diéu
khién ciia may tinh dudi dang GCode. May
tinh két ndi véi bo mach diéu khién Arduino
MEGA 2560, vi diéu khién AVR. Bo mach
Ramps 1.4 két nbi véi Arduino MEGA 2560
dung dé diéu khién cac dong co cia robot
thong qua moédun diéu khién dong co budc
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A4988. Pé nang cao hiéu qua hon trong viéc
diéu khién robot hoat dong theo qui dao, tac
gia st dung phan mém SourceRabit GCode
Sender 13 b chuyén d6i Geode. Ngudi diéu
khién canh tay robot s& dé& dang viét chuong
trinh diéu khién bang mi 1énh G-code ma
khong can doi hoi kién thic va tu duy lap
trinh phtc tap nhu ma C/C++. Hon nira
nguoi diéu khién c6 thé d& dang tim ra toa do
cua vi tri hién tai cua robot, toa d0 vi tri
muon di chuyén hay thiét 1ap toa do goc cho
robot bang cach thay doi thong s6 truc X, Y,
Z trén giao dién ciia phan mém.
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Hinh 2. So d6 khoi hé thong diéu khién

2.2 Mach diéu khién trung tim

Hinh 4. Bo mach Ramps 1.4

Tac gid st dung bo mach Arduino MEGA
2560 lam bo mach trung tdm dé kiém soat

cac dong co budc. Arduino s& dé dang diéu
khién cac dong co budc thong qua cac driver
hon nho ¢6 bo mach két né1i Ramps 1.4.

2.3 G-code

Ma G-code 1a mot trong nhirng ngdn tir lap
trinh dugc st dung dé tinh chinh va diéu
khién nhiing méay co khi tu dong hoa. Hau
hét nhitng may CNC thudng st dung ma 1énh
G-code dé lap trinh, nguoi 1ap trinh CNC
hoan toan c6 thé viét ma G-code tir dau bang
tay, chinh stra ma G-code hién c6 trén by nhé
cua may CNC hodc tao doan ma G-code bﬁng
nhitng Umg dung 13p trinh gia cong CAM nhu
MasterCAM, Siemens NX... Cic ung dung
CAM hoan toan c6 thé tao ma G-code tir hinh
anh hoac tép CAD.

Tac gia st dung ma G-code dé lap trinh
cho canh tay Robot gip vat tir vi tri ndy sang
vi tri khac nhim nang cao do chinh xac khi
diéu khién va don gian hoa khi viét chuong
trinh diéu khiéu cho Robot. C4c 1énh co ban
khi viét chuong trinh diéu khién Robot:

GOl X-120 Y95 F1000// di chuyén dau
cong tdc cia robot dén toa dé mong muon

MO3 S60// diéu khién géc tay kep ciia Robot

G04 Pl//tam dung chwong trinh mot
khoang thoi gian

MO5// di chuyén Robot vé diém gbc

2.4 Phin mém SourceRabit G-Code

Sender

Giao dién diéu khién ctia phan mém c6
chic niang két nbi cong COM. Trong qua
trinh diéu khién, tin hiu diu khién luén
dugc gui tir may tinh dén vi diéu khién. Pau
tién nguoli su dung phéi lya chon cong két
ndi, khal bao toc do duong truyen khai béo
thong s6 can thiét cho viéc truyén nhéan dir
lidu nbi tiép. Sau d6 ngudi st dung s& di vao
lwa chon cac ché do diéu khién trén giao
dién: diéu khién truc tiép béng cac mui tén
trén giao di€n, nhap truc tiép ma G-Code trén
ctra s6 1énh hodc tai mot t¢p dinh dang van
ban dé chay chuong trinh diéu khién hoat

chuyén dong ciia cac truc cia Robot thong qua  ddng ciia robot.
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Hinh 5. Giao dién phan mém SourceRabit
GCode Sender

3. KET QUA NGHIEN CUU

Hinh 6 trinh bay san phim mé hinh canh
tay robot nam bac tu do duoc ché tao bé‘mg
cong nghé in 3D. Hinh 7 mé ta thao tac gap
vat cua robot, robot gap vat tir vi tri ndy sang
vi tri khac theo mot quy dao dinh san véi sai
léch diéu khién twong ddi thap (<8%). Sai
léch nay la chép nhan duoc vi sai s6 co khi
ciia md hinh 13 twong d6i 1én. Viéc kiém tra
duoc tién hanh 10 1an véi hé théng hoat dong
& ché do tu dong, chung to6 su on dinh cta bod
diéu khién.

Hinh 6. Mé hinh robot dwoc ché tao
bang cong nghé in 3D

Hinh 7. Robot gdp vt tir vi tri thir nhat
den vi tri thir hai
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4. KET LUAN

Bai bao di tap trung trinh bay cac vain dé

nhu sau:

Mo ta dugc mo hinh va trinh bay nguyén
Iy hoat dong canh tay robot nam bac tu do.
Robot duoc ché tao bang cong nghé in 3D va
c6 kha nang gip vat tir vi tri nay sang vi tri
khéc theo quy dao dugc dinh sin. M0 ta hé
théng diéu khién cta Robot v&i bo mach
trung tdm 13 Arduino va bo mach két nbi
Ramps 1.4 nhim muc dich diéu khién céac
dong co budc thong qua cac driver A4988.

Bai bao trinh bay modt phuong phap
diéu khién don gian va hiéu qua khi lap
trinh diéu khién robot hoat dong theo quy
dao mong mudn d6 1a ing dung ma G-code
v6i phan mém SourceRabit G-Code Sender,
mé ta cach st dung giao dién diéu khién
trén may tinh.
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