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BE THI HOC KY PHU
MON: ROBOT CONG NGHIEP
Thai gian: 90 phat (Khdng ké thoi gian phat dé)
(Sinh vién duwoc sir dung laptop)
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Cau 1:Cho hé truc Robot chua hoan chinh

nhu hinh bén, hoan chinh hé truc theo nguyén
tic cta hé truc toa do Descartes - ———————
vatim H; ,H H (2d)
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Scm 10 cm

CAau 2:Cho Robot ¢6 co ciu nhu hinh sau:

Dit hé truc toa d6 Descartes theo nguyén tic cua
Denavit — Hartenberg cho hé robot bén. (0.5d)
Thanh 1ap bang théng sé Denavit — Hartenberg (1.0d)
Cong thirc tinh va két qua cua vi tri Pee dang tham sé
cua céc bién. (1.04)
Tim vi tri Pee khi:

6, =10°,6, =30°,d =190(mm)

(0.5d)
l, =10(mm), I, =200 (mm), I, = 200 (mm)

Céau 3: Cho hé thdng Robot khic phdi bing dau Lazer st dung tay may robot UNIVERSAL
URS va phdi can khac nhu hinh sau:
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Gia str gbc toa do trong tdm hay vi tri tiép xidc caa dau cdng tac déu di duoc cai trudc trong
robot. Biét bang tai duoc mot dong co 3 pha truyén dong, chu trinh st dung cam bién phét hién
vat loai NPN (24VDC) va vi tri cua cam bién hay khoang cach gitra cac phdi da duoc tinh toan
sau d6 dat ¢ vi tri phi hop véi toc do cua bang tai, khoang cach tir miat gia cong dén dau khac
trong sudt qua trinh gia cong 12 2 cm, yéu cau cua chu trinh nhu sau:

Pua dau cong tac dén vi tri chd phoi.Bat cir khi nao cam bién tac dong bao hiéu cé phoi thi
Xuat tin hiéu cho phép ding bang tai, dua dau cong tac dén vi tri chuan bi gia cong phoi, biét thoi
gian dé dau khic Lazer 6n dinh nang lugng la 3 gidy, khic 1&n phdi chit HKP va mét vong tron
bao quanh chir nay véi kiéu chit nhu hinh minh hoa, kich c¢& cua nhitng ky tu nay 1a tly y sao
cho hinh khic ra khdng Ié6n hon khung phéi. Sau khi khic xong, ngat cho phép dau Lazer, biét
thoi gian phan tan toan bo ning luong la 2 gidy, cho phép bang tai chay dé dua phoi cii di, dua
phdi méi téi. Pua robot quay vé vi tri Home Point chd phdi méi téi. Chuong trinh da duoc cai
dat ché do Loop Forever lic khai tao, Trong chu trinh, vi tri bat dau va két thic chu trinh caa
robot 1a Home Point (Wp_0) nhu hinh minh hoa.

V& bang tér) dia chi I/0. ’ ) q (0.5d)
V& so d6 dau day cho cam bien, bang tai véi tu dieu khien robot. q ‘ (0.5d)
V€ xac dinh cac diém chuyén dong (Waypoint) va so do quy dao chuyén dong cua dau khac
Lazer trong chu trinh trén. . ﬂ q ’ (1.0d)
Viét chuong trinh nhanh (Thread) dieu khién bang tai chuyén phoi dén va dua phéidi  (0.5d)
Viet chuong trinh chinh diéu khién tay may robot theo chu trinh néu trén. (2.5d)
Bo Mén Tu Bong Hoa Tp.HCM,ngay 10 thang 5 nam 2021
GV ra dé
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MON: ROBOT CONG NGHIEP

Cau Néi dung Piém
Hé truc hoan chinh nhu hinh duéi: Téng: 2d
X2
Yo 7'y2
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Tinh H;
R, =R, (90)R (90) = R, (-90)R, (90) = R, (90)R, (-90)
0 -1 0
=0 0 -1
1 0 O
1 . ]
Tu hinh ta co:
0.5d

‘P=[10 0 8

0 -1 0 10
T Ry P _ 0O 0 -1 O
0 1 0 0 8
0 0 0 1 0O 0 0 1
Tinh Hf:

R? =R, (-90)R, (-90) = R (-90)R, (-90) = R, (90)R, (~90)
0 0 -1

=1 0 0
0 -1 0

Tu hinh ta co:

', =[10 10 O]




0 0 -1 10 0.5d
, |1 0 0 10
=>H; =
0 -1 0 O
0 0 0 1
Tinh HZ:
0O -1 0 10| |0 0 -1 10 -1 0 0 O
0 0 -1 0 1 0 0 10 0 1 0 O
= Hg =HgxH} = x = 0.5d
10 0 8|0 -1 0 O 0 0 -1 18
0O 0 0 1 0O 0 0 1 0 0 0 1
Lueu ¥: Sinh vién lam theo phuong phéap xoay va tinh tién thong thudng van dugc tinh du
diém néu két qua dung.
Tong: 3d
a) Hé toa do duogc dat nhu hinh sau:
0.5d
d
lo
b) Bang D-H:
I a, a, d, 7
1.0d
ZO ZlXO 1 Il 0 IO + d 91 XOXlzl
2,2,% 2 , 180° 0 0, XX,2,




c, -5, 0 g
s, ¢ 0 s
C) Hé _| ™ 1 191 0.25 &
0 0 1 d+l,
0O 0 O 1
c, s, 0 lgc,]
H2 = s, —C, 0 s, 0.254d
Y10 0 -1 0
O 0 0 1|
HZ=HixH?
ClZ 512 O IZClZ + Ilcl
— H 2 _ S'12 _ClZ 0 |2312 + |151 0.25d
10 0 -1 d+l,
0 0 0 1
0 l,c, +1lc
0 s, +1s
P — H 2 % — 2%12 1¥1
EE oo d+, 0.25 &
1 1
d)
350.1704
0 =10° 6. =30° d = . 163.2872 054
Khi: 6 =10°,6,=30°,d =190(mm) thiP., =
l, =10(mm), 1, = 200 (mm), I, = 200 (mm) 200
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a) Bang I/O:

Input name Address Output name Address
Sensor D10 Conveyor D0.0
Lazer tool_out[0]

Luu ¥: Sinh vién c6 quyén cau hinh céc chan 1/0 khac cho tu.

b) So d6 du day:

Cam bién: Pong co 3 pha:
220 VAC
24 VDC /
1
Hemil
Tijﬂ RL1 \ RL2

Conveyor
Tu Robot:
Configuration Safety Configuration Input  Configuration Output
E_Stop RL1

24V J1— 24V _:l oV ___I
EI0 20 - DO RL2
24V ov

DO1
Ell Safe
24V I L
SI0
24V
SI1

¢) Goi (B) 1a mat phang can gia céng trén phdi, goi (o)) 1a mat phiang song song véi

Tong: 5d

0.5d

0.5d




(B) va nam trén () mot doan 2 cm => (o) 1a mat phang 1am viéc cua dau cong tac,
cac diém lam viéc va quy dao caa ching trén mat phang (o)) duoc xac dinh nhu

sau:
-
0
2 4
71013 14 20
a
d) Threadl

—> If(Sensor==Hi)

—> Set Conveyor = Lo
—> Wait End = Hi
—> SetEnd=Llo

—> Set Conveyor = Hi
—> Wait Sensor = Lo
—> Set Conveyor = Hi

——> Sync()

e) Robot Program
IF (End == Lo)
—> Move)
—> Waypoint_1
—> Set Lazer = On

- L> wait: 3.0
—> Circle Move

—> Waypoint_2
—> Waypoint_3
—> Circle Move

—> Waypoint_4
—> Waypoint_5
—> Set Lazer = Off

@ —> Wait: 2.0

©)

1.04d

0.5d

25d

W% Move J

—> Waypoint_6
> Set Lazer = On







