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THIET KE HE THONG DPIEU KHIEN CHO MAY ROT BOT TU bONG

RESEARCH ON DESIGNING A CONTROL SYSTEM FOR AUTOMATIC POWER
FILLING MACHINE

Trinh Tuin Dwong
Khoa Co khi, Truong Pai hoc Giao thong Van tai

TOM TAT

Trong bai bdo nay, tac gid trinh bay viéc thiét ké hé thong diéu khién cho may rét bot tu
dong. Bo diéu khién 6 tac dung xu Iy tin hiéu tir cam bién tiém cdn, loadcell dé diéu khién dong co
buée dwge lién két voi vit tai hoan thanh mét chu trmh rot bot mot cach chinh xac. Bdng thoi, bo
diéu khién dwoc thiét ké cing c6 kha nang giao tlep hai chiéu véi man hinh cam iimg dé nguoi su
dung cé thé thiét lgp cac khoi heong chudn ciia méi lan rot bét, ciing nhu hién thi théng tin vé qua
trinh rot bot cho nguoi sur dung.

Tw khoa: May rot bot tw dong; Hé thdng diéu khién.
ABSTRACT

In this paper, the author presents the design of a control system for an automatic powder
filling machine. The control system is responsible for processing signals from proximity sensor and
loadcell to control a stepper motor that are connected to the screw conveyor to complete a powder
filling cycle accurately. At the same time, the control system is also designed to have bidirectional
communication with the touch screen so that users can set the standard weights for each powder

filling, as well as display information for users.

Keywords: Automatic powder filling machine; Control system.

1. PAT VAN DPE

Trong qué trinh san xuat bot, khau can
bot vao thi theo mot khdi lugng chinh xac chiém
rat nhiéu thoi gian. Do d¢, viéc st dung méy
rot bot tu dong thay thé viéc can bot tha cong
s& rt ngdn thoi gian ciia qua trinh, tir d6 nang
cao ning suat lao dong. May rot bot tu dong co
nguyén 1y 1am viéc chinh dya trén su két hop
chuyén dong gitra co ciu vit tai va co ciu dao
bot (hinh 1). Trong d6, co cau dao bot co tac
dung chéng hién tuong bam dinh cua bot, va
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day bot vao ving lam viéc cla vit tai; con co
cAu vit tai khi chuyén dong sé& rot bot ra theo
mot Iuu lwong On dinh. Bai bao nay tap trung
vao trinh bay viéc thiét ké hé thong diéu khién
cho may rot bot tu dong thuc hién cac nhiém vu
sau: Poc tin hiéu tir cam bién tiém can dé xéac
dinh c6 sy ton tai ciia tai dung bot trong ving
lam viéc hay khong; Poc tin hiéu tir cam bién
loadcell dé xac dinh khéi luong bot da duoc
rét; Diéu khién chinh x4c dong co budc duoc
ndi véi vit tai; Truyén va nhan dir liéu v6i man

hinh cam Ung.
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Hinh 1. Khau vit tai va khau dao bot bén trong
mady rot bot tw dong.

2. THIET KE BQ PIEU KHIEN CHO MAY
ROT BOT TU PONG

2.1. Thiét ké hé thong di¢n

Hinh 2. So d6 hé thong dién

Hé théng dién dugc thiét ké dé cung cip
ngudn dién ba pha cho dong co ba pha gin voi
co cau dao bot va mot pha dugc tach dé cap
cho hé thdng diéu khién. Cac CB duoc chon dé
dong ngat va chéng ngan mach cho phan nguon
ba pha va mot pha. Pong co ba pha két ndi véi

co cdu ddo bot duoc diéu khién thong qua hé
théng nat nhan va contactor [1]. Mot pha dugc
tach tir hé thdng dién ba pha s& cp cho cac bd
ngudn mot chidu dé cap cho mach diéu khién,
dong co budc, cac cam bién va man hinh cam
ung.

2.2. Thiét ké mach cho b diéu khién

Hinh 3. Mach in bé diéu khién

B diéu khién duoc thiét ké sir dung hai
Arduino Nano dé tinh toan, xir ly dir li¢u. Hai
Arduino nano duogc két ndi véi nhau qua giao
tiép 12C [2]. Trong d6, Arduino Master s& doc
tin hiéu tir cam bién tiém can, loadcell, giao tiép
v&1 man hinh cam tng. Cac dir li¢u sau d6 dugc
xtr 1y, tinh toan dé ra tin hiéu diéu khién thich
hop gui sang Arduino Slave. Arduino Slave s€
nhan dir liéu dugc gui sang tir Arduino Master
thong qua su kién ngit cua giao tiép 12C va
thuc hién viéc cip xung diéu khién dong co
budc theo dir liéu nhan duoc.
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Hinh 4. So do hé thong diéu khién sau khi ddu néi
hoan thién

2.3. Viét chwong trinh diéu khién
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Hinh 5. Luu do thudt todn nguyén Iy hoat déng

Hé théng diéu khién cua may rot bot tu
dong duoc lap trinh dé hoat dong v6i nguyén Iy
nhu hinh 5.

Chip Master s¢€ lién tuc doc tin hi¢u tir
cam bién tiém can va loadcell dé kiém tra diéu
kién bat dau qua trinh rét bot. Néu diéu kién bat
dau 1a dang (co tai trong ving rot bot va sai sd
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khéi luong tai bot van 16n hon sai s6 cho phép)
thi guri sai s6 vé khdi lugng bot can rot sang
chip Slave. Sau do, néu thoa man diéu kién
dung rét bot (khong cé thi trong vung rot bot
hoic sai s6 vé khdi lwong da nho hon sai s6 cho
phép) thi chip Master s& guri tin hiéu dung sang
chip Slave. Chip Slave s€ xu ly dit liéu nhan
dugc tir ngit 12C dé diéu khién co cau vit tai.

Véi yéu cau thoi gian rot bot nhanh va
giam dg qué do cuc dai, bd diéu khién PD [3]
duoc tng dung dé di€u khién dong co budc:

Chip Master tinh sai sd e(t) va guri sang
slave: e(t) = r(t) — y(t), voi e(t) 1a sai sd, r(t) 1a
khéi luong bot tham chiéu mdi 1an rot, y(t) 1a
khéi lwong bot di rét duoc, do dugc tir loadeell.
Chip Slave sau d6 tinh tin hiéu diéu khién u(t)
1a téc do quay cua vit tai, dang cua phuong
trinh PD dugc xac dinh nhu (1):

u(t) = ke(t)+kdde(t} (1)

Véi k va k 1a cac tham sb cua bo diéu
khién PD.

Ro1i rac hoa phuong trinh (1) thu dugc:
Ae
u(t) = kye(t) + ky - )
Véi Ae 1a sai léch vé sai sb giira lan
lay mau sau va lan lay mau trude, va At 1a thoi

gian gitra hai lan léy mau. Coiky = %
trinh (2) c6 dang:

, phuong

u(t) = kye(t) + kzle

Céc hang 5O k va k; sau do duoc xac
dinh dya trén tién hanh thu:c nghlem trén may
dé dam bao thoi gian ting va sai s6 cuc dai thoa

man yéu cau duoc dé ra.
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Chip Master ciing duoc 1ap trinh dé giao
tiép voi man hinh cam tGng Nextion Display
[4]. Dt liéu vé khéi lugng do duoc thuc té tir
loadcell, va sb 1an rot bot thanh cong s€ duogc
hién thi 1én man hinh cam tng (tuong Gng vao
bién KL va SL) dé giup nguoi st dung d& theo
ddi, théng ké qua trinh rot bot. Man hinh giao
dién thir hai giup ngudi st dung c6 thé thay d6i
khéi luong chuin cta qua trinh rét bot trong
pham vi can cua loadcell tir 0 — Skg. Diéu nay
gitip ting tinh mg dung ctia may trong san xuat
quy md vira va nho, khi can rét nhiéu loai tai
bot véi kich thudc khac nhau.
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Hinh 6. Giao dién hién thi trén man hinh cam ung

3. KET LUAN

Bai bao da trinh bay qua trinh thiét
ké mot hé théng diéu khién cho may rot bot
tu dong. Viéc thiét ké may rot bot c6 hé théng
diéu khién mang lai nhiéu vu diém nhu:

Tu dong phat hién diéu kién bat dau hay
dimg qua trinh rot bot giup nang cao ning suat
lao dong, giam nguy co xay ra 18i trong qua
trinh rét bot.

Ung dung bd diéu khién PD diéu khién
chinh xac s0 budc quay cua vit tai giap nang
cao toc do va do chinh xac cua qua trinh rot bot.

Kha ning giao tiép v6i man hinh cam
ung giup tang tinh twong tc vdi nguoi st dung.
Nguoi sir dung co thé thiét 1ap khdi lugng bot
cia mdi 1an can lam ting tinh linh hoat cua
may, phi hop hon véi diéu kién san xuat vira
va nho. +
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