BO CONG THUONG CONG HOA XA HOQI CHU NGHIA VIET NAM

TRUONG CPKT CAO THANG Poc lap — Ty do — Hanh phiic
KHOA PIEN — BIEN LANH

PE THI HQC KY I 2019-2020
MON: ROBOT CONG NGHIEP
LOP: CP TP 17AB
Ngay thi: 31/12/2019
Thoi gian: 90 phit (Khong ké thoi gian chép/phat d& thi)

DE BAI

Cau 1: (2 diém)
Cho hai hé truc OgXoYoZo va O1X1y1Z; nhu hinh VE.
Trong hé truc OgXoYoZo: VeC to OO0y = [-1,3 21"
Biét dlem A ¢b toa d0 trong he truc Oxlylzl la
[a,b,c]",v6i abe 1a 3 chit sb cudi caa ma sé sinh
Vvién cua thi sinh. Hay xac dinh:

a) Ma tran chuyén doi dong nhat H}? (1,5d)

b) Toa do diém A trong hé truc OXgyozo?
(0,5d)

Cau 2: (4 diém) ,
Cho tay may robot nhu hinh vé bén, véi cdc bién
khé’p el,dz,eg. Cho I1:0.5m, I3=O.2m

a) Xac dinh cac hé truc toa dd cho cac
khau?(14d)

b) Xac dinh bang thong s6 D-H? (1d)

¢) Xac dinh phuong trinh vi tri dau cong tac Iy
trong hé truc XoyoZo theo cac bién khép? Xo
(2d)

Cau 3: (4 diém) q
Cho hé thong phan loai san pham nhu hinh v€, Robot hoat dong dua vao c4c tin hiéu Enable, Pass,
Fail tr PLC. Khi Enable = 1: robot hoat dong, Enable = 0: robot ngung hoat dong.
Khi robot hoat dong:

- Robot ¢ vi tri chd san pham & phia trén sensor 1.

- Khi Sensor 1 tac dong thi robot thyc hién gép vat bo vao hop: Néu c6 tin hiéu Pass thi
robot bd vao hop Pass Box, néu c6 tin hiéu Fail thi robot bo vao hop Fail Box. Sau d6 robot tro vé
vi tri cho san phém dé thuc hién tiép.

a) Xac dinh cac thiét bi ngd vao, ngd ra va thiét lap bang dia chi IO dé két ndi véi robot? (0,5d)
b) V& so db két nbi thiét bi ngoai vi voi robot? (1d)

¢) Xéc dinh cac diém waypoint va quy dao chuyén dong cta robot? (0,5d)

d) Viét chuwong trinh diéu khién hoat dong cua robot? (2d)
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Cau - ’ Piém
la | Cach 1:Tinh theo dinh nghia ma trgn chuyén doi dong nhat.
Tinh ma tran xoay:
Ry = rotz(-90°).rotx(—90°) = rotx(~90°).roty(90°) = roty(90°).rotz(-90°)
0O 0 1
=l-1 0 O 1
0 -1 0
Véc to tinh tién hé truc 1a: P! =[-1 3 2]
X&c dinh ma tran H; theo dinh nghia:
0O 0 1 -1
Hl:{ R! Pol}: -1 0 0 3
[0 00 1|0 -10 2 0.5
0O 0 0 1
Céach 2:Tinh theo ma trdn chuyén déi dong nhdt co 6.
1 00 -1
Hy =Trans([-1 3 2]T)=8 ; 2 0.25
0 0O
0 100
i N |-1 000
Hm=HZ(—90)= 0 01 0 0.25
0 0 01
1 0 00
. |00 10
Ho=H(-9)=l0 1 6 0.25
0 0 01
0 0 1 -1
L nen |10 0 3
Hi=HIH"H! =
0 -1 0 2
0O 0 0 1 0.75
1b | Toa d6 cua diém A la:
0 0 1 -1ya c-1
A—Hig—| T 003 b|_|-a+3 o5
° 0 -1 0 2|c| |-b+2 -
0 0 0 1|1 1




2a

1
2b | Bang thong s6 DH:
Khau | 6 | d, | & | ¢
1 o°[1, [0 [90° 0.25
2 6.0 |0 |90 0.25
! ; 0.25
3 0"|d, |0 |-90 0.25
4 6,10 |1, |0°
2c | Xéc dinh ma tran chuyén doi dong nhat DH nhu sau:
10 0 0 cc 0 s O
qi|00 -1 0], sl 0 g 0] 0.25;
"“lo1 0oL’ " o1 0 of 0.25
00 0 1 0O 0 0 1
1 0 0 O c, -s, 0 lgc,
HE = 0 01 0 e s, ¢ 0 Ls, 0.25;
2710 -1 0 d,|" * |0 0 1 0 0.25
0 0 0 1 0O 0 0 1
C13 513 0 dZSl + |3C13
DH=HHzH: =) 0 O 7 °
SO 2 s ¢, 0 I —dyc +ls, 0.75
0 0 0 1
Tir ma tran DH, ta suy ra phuong trinh vi tri dau cong tac:
px d281+|3cl3
R=p|= 0
P, |, —d,c, +1,5, 0.25
38| X4c dinh 10O két ndi Robot:
Input Output
Thiét bi Address Thiét bi Address 05
Sensor 1 DIO Gripper Tool out[0]
Tin hi€u Enable DIl
Tin hiéu Pass DI2
Tin hiéu Fail DI3




3b

So d6 két ndi thiét bi ngoai vi vdi robot:

24V
Sensor 1 PNP ] +
% RL1
oND - GND
—
24V OV
24H - GND
}T Rz 2V
] Y 24V —— DIO
Enable 2
Q0.0 L pu
Robot
gg; Pass 24V UR5 1
PLC 1214C DI2
DC/DC/DC _ 24V
Fail
GND DI3
3M
3c | Xac dinh cac diém Waypoint (WP) va quy dao chuyén dong cua dau tay gép:
0.5
WP6
3d | * Robot Program:
If Enable HIGH
Movel 0.25
WP1
If Sensorl HIGH
MoveL
WP2 0.25
Set Gripper HIGH
Walit 1s
WP1
If Pass HIGH 0.5

Movel




WP3
MovelL
WP4
Set Gripper LOW 0.25
Wait 1s
WP3
Movel
WP1
Else If Fail HIGH 0.5
Movel
WP5
MovelL
WP6
Set Gripper LOW 0.25
Wait 1s
WP5
Movel
WP1
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