SCIENCE - TECHNOLOGY

NGHIEN CUU THIET KE, CHE TAO MO HINH TAY MAY 6 BAC
TU DO DANG SELF-STUDY ROBOT

RESEARCH OF DESIGNING AND CREATING SEFT- STUDY ROBOT MECHANICAL ARM MODEL

WITH 6 FREEDOM JOINTS

TOM TAT

Bai bdo trinh bay viéc md hinh hda mgt tay mdy Robot 6 bac tu do c6 kha
nang hoc thao tdc clia ngudi van hanh va thuc hién 13p di Iap lai cac thao tac da
dugc day. St dung phan mém Autodesk Inventor, Altium Designer, Arduino IDE
cho viéc thiét k€, gia cong chi tiét co khi, mach diéu khién va thudt toan diéu
khién clia tay may Robot. Phuong phép diéu khién & day 1a st dung Arduino
Mega 2560 (Atmega 2560) két hop véi Driver Drv8825, TB6600 dé diéu khién
dong thai 6 dong o budc trén 6 khp clia tay may Robot

Tir khod: Autodesk Inventor, Altium Designer, Arduino IDE, Arduino Mega
2560 (Atmega 2560), Drv8825, TB6600.

ABSTRACT

The article presents the modeling process of a six freedom joints mechanical
arm having the ability of learning operator’s actions and perform the learned
actions in a loop. The Autodesk Inventor, Altium Designer, Arduino IDE softwaves
are used for designing and machining the components. The controlling method
is using Arduino Mega 2560 (Atmega 2560) combined with driver of Drv8825,
TB6600 in order to control 6 stepper motors in 6 joints of the arm
simultaneously.

Keywords: Autodesk Inventor, Altium Designer, Arduino IDE, Arduino Mega
2560 (Atmega 2560), Drv8825, TB6600.
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1. GIGI THIEU

Trén thé gidi, Robot ngay cang dugc st dung rong rai
trong cac nganh cong nghiép va ca gido duc. Cac nha khoa
hoc dang ngay dém nghién ctu dé c6 thé phat minh ra cac
loai Robot chuyén dung cé thé thay thé con ngudi trong
nhiing van dé I&n cta nhiéu qudc gia trén thé gidi. Tuy
nhién, viéc ché tao va diéu khién mét robot thuc t€ khéng
don gian. D& hiéu dugc cdu tric bén trong, cac budc dé ché
tao nén mot tay may robot can phai c6 nhiing nghién ctu

Vii Biic Thdng"’, Lé Quéc Trung? Tran Ngoc Diing?,
Mai Thanh Tén*, Nguyén Thi Nga®, Ngé Manh Tung®

ky ludng tir nhitng mo hinh Robot don gian nhat. Nhu mé
hinh cac tay may Robot mini phan loai san phdm, nang gap
vat,... Pay cling chinh la néi dung ma bai bao hudng téi,
do la xay dung mot md hinh tay may Robot hoc Iénh sau d6
luu lai vi tri va tay may Robot c6 thé thuc hién lai cac dong
tac da dugc day.

Bai bao trinh bay két qua nghién ctu, thiét ké dé di dén
gia céng lap rap cac chi tiét co khi, di day va lap trinh dung
nén mo hinh thuc ctia tay may Robot 6 bac tu do. Noi dung
chinh clia bai bao gém 3 muc: Tinh toan thiét ké cac chi
tiét, cg cau co khi cta tay may Robot; Lua chon thiét bi,
thiét ké xay dung mach diéu khién tay may Robot; Nghién
clu chuang trinh thuat toan diéu khién tay may Robot.

2. PHUONG PHAP VA NOI DUNG NGHIEN CUU
2.1. Thiét ké va xay dung chi tiét co khi mé hinh tay may
6 bactudo

Thong qua cac qua trinh thuc nghiém, do moment xodn
cla ddng co trong viéc kéo tai, so sanh vGi cac thong so6 vé
trong lugng cua ting khép nhém nghién ctiu da lua chon
va dua ra dugc cac thong sé clia hé s6 truyén tiing khaop K;,
tur thong s6 ctia hé sé truyén K; nhom tinh toan ra ban kinh
cla banh rang cha dong R, va ban kinh banh rang bi dan
R,

(Z, +2) =2
r 21

Trong dé: R, la ban kinh banh dai ch déng; Z, (rang) la
sO rang cla banh dai chd dong; A (mm) la buéc rang cla
day dai GT2.

(Z,+2)*A
2 21

Trong d6: R, la ban kinh banh dai bi dan; Z, (rang) la s6
rang cla banh dai bi dan; A (mm) la budc rang ctia day dai
GT2.

Tu dé thiét ké ra chi tiét banh dai truyén dong cla tay
may, sau khi co s6é liéu cla chi tiét banh dai nhom nghién
clu dua vao kich thudc cla loai day dai GT2 dé€ tinh ra
khoang cach gilta hai tdm clia banh dai. Cu6i cung khi da
tinh toan dugc cac théng sé ca ban nhu kich thudc cda cac
banh dai va khodng cach gitta hai banh dai, nhém nghién
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CONG NGHE

clu tién hanh dung mo hinh 3D cla tung khép tay trén
phan mém Autodesk Inventer.

Ko Kopd
| / ff IIIII.-" r‘ {
\/ / [ 42\
\
)/ L
4 fps 0
\\ \_.-*." // r,g i
I."I \‘ i :‘ il L g a‘l
T ;ﬂ / II| ’ V \ |
\ | ] II Il ? ﬁ : )
\ ;f. ’ |I II i‘ﬁt b ]

Hinh 1. Céc chi tiét co khi ctia tay mdy Robot

K

Hinh 2. Hinh &nh mé hinh 3D tay méy robot trén Autodesk Inventor
2.2, Thiét ké hé diéu khién mé hinh tay may robot 6 bac
tudo

2.2.1. Thiét ké bo mach diéu khién mé hinh tay mdy
Robot

An git An

Di chuyén céc khop tay
ecort

16i c&c vi tri mong muén

Thiét Iap trang thai Gau
Sén sang doi énh

Cénh tay di chuyén theo Dirng hoat dong

cac vj tri da day truoc 6o

Luu Iénh vao by
nhé eepROM

An

Hinh 3. Nguyén Iy van hanh tay mdy Robot hoc Iénh
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Sau khi ndm dugc yéu cau cdng nghé clia mé hinh tay
may robot nhém nghién ctu budc dau di vao phan tich yéu
cau cong nghé clia mo6 hinh tay may va dung nén so dé
nguyén ly van hanh va luu dé thuat toan nguyén ly diéu
khién clia tay may robot.

Tay mdy robot tu hoc Iénh hoat ddng nha vao kha nang
ghi nhé cac diém, vi tri cda tay may trong khéng gian. Cu
thé hon 1a khad nang ghi nhé s6 vong quay, s6 xung cla
dong co trong khodng thai gian day lénh. DE biét dugc s6
vong quay hay s6 xung ma déng cg via thuc hién ta sé s
dung cac triét ap. Bang viéc chia tin hiéu dién ap thanh cac
tin hiéu analog trong dai tir 0 - 1023 Ung véi géc quay tur 0
dén 270 dé cla triét ap (bién trg xoay). Tin hiéu nay sé dugc
Iuu lai va dugc vi diéu khién xir ly dé thuc hién lai cac vi tri
clia tay may trong khéng gian da dugc luu. D liéu nay
dugc luu lai ngay ca khi nguén dién bi mat néu ngudi van
hanh nh&n nat EEPROOM. Khi nhdn nut Start vi diéu khién
sé |8y gia tri dugc luu trong qua trinh hoc lénh dé diéu
khién doéng co dung véi gia tri dugc luu s6 xung, s6 vong, vi

tri canh tay.
Thiét lap
. An nit No
trang thai dAu Play?
™ Yes
No
Ty ddng
di chuyén
Yes
Didu khién
tuyén tinh

Nhén va xir ly

tin hiéu
Dirng hoat ddng
An nit No
Record?
Gini tin hiéu tir Yes
triét ap 161 VDK Luru dir hiéu
RAM -> EEPROM
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Hinh 4. Hinh &nh luu d6 thuat todn diéu khién tay may Robot
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khién. Bai toan dt

TIN HIEU ANALOG

BUTTON

ra la trong 1
chuyén déng cla
canh tay, 6 step
motor cung hoat
dong va két thuc
v6i thai gian cla
step c6 goc quay
I6n nhat clda canh
* tay robot. Thuc
hién diéu ché xung
cho cac driver diéu
—  khién step motor.
Gid s xét
trong 1 chuyén
dong cua canh tay
Robot, s6 budc cua
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Hinh 5. So d6 nguyén ly cla tay mdy Robot dugc thiét ké trén phan mém
Altium Designer
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Hinh 6. Hinh dnh bo mach dugc layout 2D trén phén mém Altium Designer
2.2.2, Chuong trinh diéu khién cia tay mdy robot

Tay mdy Robot 6 bac ty do sir dung Arduino cho bai
toan diéu khién 6 step motor (6 khau) véi cing mét bd diéu

Khau 2: -100 budc
Khau 3:-200 budc
Khau 4: 200 budc
Khau 5: 50 buéc

» Khau 6: 100 budc

Luc nay vi diéu khién sé tinh toan va lua chon khau cé
s6 budc dai nhat (step_roll,,,, =|200]|) va dinh chiéu quay
cla tung (step_roll>0 thi quay thuan va ngugc lai thi
quay lai quay nghich). Bién Count sé dém tu 0 dén
2*step_roll,,,,. Mdi lan bién count tang lén 1 gia tri thi
VDK sé xudt ra tin hiéu xung tuong (ng cho tiing step
motor cho dén khi step motor dé quay du s6 budc dat
theo gia tri tinh toan.

Y V VYV VY

Mét sé trang thai lam viéc tay may Robot

Trang thai bat dau: khi bat dau robot sé cé hai cach
dé hoat déng: hoc lénh va 13y dit liéu trong EEPROM dé
van hanh. Khi robot da dugc I liéu tir 1an hoat dong
trudc, ta c6 thé truc tiép 1y dit liéu EEPROM ra dé truc
ti€p van hanh.

Ché dd hoc Iénh: di chuyén canh tay dén vi tri diém cudi
yéu cau r6i an RECORD dé ghi nhé trang thai.

Ché d6 van hanh ty déng: khi hoan tat viéc lay di liéu
cho cac khau. Nhdn START/PAUSE dé van hanh.

Nap EEPROM: Muén luu lai gia tri cac khau cta hién tai
ta chuyén trang thai robot sang ché d6 ding bang cach
nhan START/PAUSE. Sau d6 chung ta nhan EEPROM dé ghi
dir liéu.
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Hinh 7. M6 ta qua trinh luu dit liéu tir RAM vao EEPROM

Tw dong di chuyén

Tinh toan bwéc quay
step_roll
(6 step motor)

v

Tim bwéc dai nhéat

step_rollmax

Count <
Abs(2*step_rollma

A,

Chiéu quay: nghich

Chiéu quay: thuan

Dai trang thai xung
Step(i)

Hinh 8. Luu d thuat toan diéu khién Step Motor
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3. MO HINH THU'C NGHIEM CUA TAY MAY ROBOT

Sau khi thiét k&, dung Ién dugc mé hinh tay may Robot
trén phan mém Autodesk Inventor va in 3D céc chi tiét co
khi ctia tay may robot. M6 hinh thuc tay may Robot sau khi
dugc lap rap hoan thién nhu hinh 9.

Hinh 9. Hinh anh mé hinh thuc tay mdy Robot sau khi dugc lp rap hoan thién

Mé hinh tay may robot st dung vat liéu la nhua ABS dé
gia cdng va dugc lap rap cac chi tiét gém 6 khop tay may va
cac phim chic nang. Ngoai ra tay may cling dugc thiét ké
phan khép thi 6 véi kha niang c6 thé thay dugc co cdu tay
gap, mo6 hinh co cdu tay gap la tay gap co cau kep va tay
gap huatkhi nén.
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Hinh 11. Hinh &nh bo mach diéu khién tay méay Robot sau khi dugc gia cong
thdi cdng
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4, KET LUAN

Bai bdo nay da trinh bay két qua nghién ctu thiét ké va
ché tao mé hinh tay may robot 6 bac tu do dang Self-Study
dé dap Ung dugc phan nao yéu cau dugc dat ra & phan mé
dau. Nhém tac gia da xay dung dugc mo hinh thuc nghiém
cla tay may Robot. Pay chinh la budc dau dé tién tsi hoan
thién nang cap, cai tién ddé bén cong nghiép va dé chinh
xac hon dé dap ung dugc cac tiéu chuan ky thuat phuc vu
dugc trong cac day truyén san xudt, va trong céng tac
giang day hé trg cho cac ban sinh vién khoi nganh ky thuat
ti€p can tim hiéu vé cdc mé hinh tay may Robot.
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