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MOT NGHIEN CU’U I’'NG DUNG ARDUINO VA LOADCELL TRONG
DPIEU KHIEN CHINH XAC LUC CUA MAY EP TRUC PUNG

A STUDY ON ARDUINO CIRCUIT AND LOADCELL APPLICATION IN FORCE
CONTROL OF VERTICALLY HYDRAULIC PRESS
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TOM TAT

Bai bdo dé xudt mét gidi phdp diéu khién chinh xdc lyc cho mdy ép thuy liee 20 tan. Céau hinh
mdy bao gom hai phan: May ép thiy luc 4 tru 20 tdn va bo diéu khién van phén phéi bang mach
Arduino. Pau xy-lanh dwoc tich hop cam bién luc loadcell bao tin hiéu phan hoi lién tuc, nho dé bé
diéu khién xir Iy vin hanh van phdn phéi. Nghién ciru diege thue hién bang tinh todn mé phong sé.
Két qua cho thdy cum cam bién loadcell va mach Arduino ddp iing tot véi yéu cau dit ra va cé thé

la gidi phdp hitu dung trong cdc hé thong can gidm sdt lic.
Tir khéa: Mdy ép thiy lwc; Arduino va loadcell; Diéu khién lyc.
ABSTRACT

The paper offers a solution to accurately control force for a 20-ton hydraulic press. The
machine configuration includes two parts: 4-pillar 20-ton hydraulic press and directional valve
controller using Arduino circuit. The cylinder rod is integrated with a load cell force sensor that
provides continuous feedback signals, then the controller operates the directional valve. The research
was carried out using numerical simulation calculations. The results show that the combination of
load cell and Arduino circuit meets the requirements well and can be a useful solution in systems

that need to monitor force.
Keywords: Hydraulic press,; Arduino and Loadcell; Force control.
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1. GIOI THIEU

May ép thity luc 1a mot thiét bi duge sir
dung rong rii va quan trong trong nhiéu linh vurc
ctia cong nghiép doi séng, dic biét trong nganh
cong nghi¢p ché tao dé thuc hién céc cong doan
lép rap, rén, dap tam, chudt ¢p va hang loat cac
cong viée gia cong khac... Trude day, viéc didu
khién lyc thuong duge thue hién thong qua cac
hé thong tich hop cong kénh, khéng dam bao
d6 chinh x4c cao, khé trong viéc diéu chinh
va theo doi. Viéc giam sat lyc thong qua cam
bién 4p suit dau ciing gip nhidu nhidu dan dén
sai s6 do dic tinh dan hdi cua dau [1, 2]. Béi
v6i nhing thiét bj doi hoi chinh xac vé luc thi
loadcell dang ngay mdt sir dung rong rai. Viéc
tich hop loadcell va mot bo Arduino vao ban ¢ €p
thiy lyc nham giai quyet nhung khuyét diém
trén. Arduino cung cap mot nén tang linh hoat
va dé dang lap trinh, trong khi loadcell 1a mot
cam bién luc ¢6 kha nang do lyc chinh x4c. Sy
két hop hai uu diém ndi bat ndy c6 thé cung
cép mot hé théng diéu khién lyc hiéu qua va
dé dang tich hop vao quy trinh san xuit cong
nghi¢p.

Nghién curu nay khéo sat tinh toan mot
céu hinh may ép thiy lyc tiéu biéu (Hinh 1) voi
can xy-lanh gin ban ép duoc tich hop loadcell.
Tin hiéu cam bién duoc truyén lién tuc dé cum
Arduino xir Iy va dua ra tin hiéu diéu khién van
phan phdi. Qua trinh nay dugc tién hanh trong
mdi trudng mod phong sd.
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2. CAU HINH VA THONG SO HE THONG

Hinh 1 1 so @ nguyén Iy cua hé théng
diéu khién thuy luc dién hinh [3] may ép dimg
v6i cac bd phan chinh sau: (1) Bé dau, (2) Loc
dau tho, (3) Bom thuy luc, (4) Pong co, (5) Van
an toan, (6) Bo 1am mat, (7) B6 loc dau, (8) Van
phan phdi, (9) Van can bang, (10) Xy-lanh thiy
Iuc, (11) Van mot chiéu, (12) Pong hd ap suat,
(13) Van tiét luu. Mach thuy luc ndy dugc van
hanh qua cum diéu khién dién tir mé ta & Hinh 2.
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Hinh 1. So' do mach diéu khién thity luc may ép
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Hinh 2. So d6 mach diéu khién Arduino
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Thong s6 1am viéc ciia mach diéu khién
thuy luc dugc thé hién & Bang 1 dudi day:

Bdng 1. Théong so chinh ciia hé thong thity lyc

Théng s6 hé thong Gia tri
Luc ép F (tan) 20

Luu riéng bom, q, (cm’/vg) 13,44
Cong suat dong co dién, N, (kW) 7,5
Ap sudt ngudn 1am viéc P, (bar) 180
Puong kinh ngoai xy-lanh (mm) 150
Duong kinh trong xy-lanh (mm) 125
Pudng kinh can pit-tong, d (mm) 70
Hanh trinh xy-lanh, L (mm) 400

Luc dé Arduino ngat van phan

phéi (tén) 20

Hinh 3 mé t4 thuat todn diéu khién
chuyén vi ciia xy-lanh khi ép. Trong qua trinh
lam viéc, tin hiéu tur loadcell duogc lién tuc
truyén vé bo diéu khién va giam sat. Khi dat
luc dit trude, bo didu khién s& dua tin hiéu thay
d6i trang thai cua van phan phdi, dan téi thay
dbi trang thai ctia co cau chap hanh.

Hinh 3. So dé thudt todn diéu khién

3. MO HINH HOA, MO PHONG, THUC
NGHIEM VA THAO LUAN

Trén co s& mach diéu khién thuy luc
dé xuét, hé théng dugc mo hinh hoa trong moi
truong moé phong Automation Studio [5] nhu
Hinh 4. B§ cong cu nay cho phép tinh todn mo
phong cac dic tinh thay khi nhu ap sut, luu
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lugng, van tde,... cling nhu kiém tra tinh logic
cua hé truyén dong, cach ma hé théng s€ hoat
dong trong diéu kién thuc té. Nho d6, qua trinh
khao sat dugc nhanh va tiét kiém chi phi rat
nhiéu so véi thuc nghiém hoan toan. Hinh 5 thé
hién mach diéu khién Arduino gia 1ap [6], voi
tin hiéu diéu khién van dugc thay bang tin hiéu
dén bao nham thé hién tuong minh tinh dung
dan logic cta chwong trinh diéu khién.
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Hinh 5. M6 hinh mach Arduino két néi loadcell
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Hinh 6 trinh bay két qua thu duoc tir
khao sat mach di¢u khién thuy khi.

Chuyén vi ciia xy-lanh  Gia toc cia xy-lanh

Ap sudt ciia xy-lanh
Hinh 6. M6 phong va do thi cac thong so cua xy-
lanh khi hoat dong theo thoi gian

Luu lwong cua xy-lanh

Mo phong trong Automation Studio
cho phép quan sat truc quan hé thong hoat dong
dung nguyén 1y yéu cau. Trong qua trinh khao
sat, chuong trinh lién tyc tinh toan cac thong sd
nhu ap suét, luu luong, tde do va cac dai luong
khac cua hé théng. Didu nay cho phép danh gia
hiéu suét cua hé thong dudi nhiéu diéu kién
khac nhau va tinh chinh cac thong s6 dé dam
bao rang chung dap ung dugc cac tiéu chuin
vé hiéu sudt va an toan. Tuong ty véi mach
Arduino, chuong trinh bang ngén ngi 1ap trinh
C/C++ trong phan mém Arduino IDE dugc mb
phong véi cong cu Proteus [6]. Trong do, luc
dit duoc hién thi qua man Led va dén sang gia
1ap cho tin hiéu diéu khién van phan phéi. Két
qua cua chuong trinh Arduino thé hién ¢ bang
2, qua d6 c6 thé thidy mach Arduino diéu khién
chinh x4c yéu cau logic dé ra cua hé thng.

Bdng 2. Bang logic hoat dong
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4. KET LUAN

Trong nghién ciru nay, mot hudng tiép
can diéu khién chinh xéc luc duge dé xuét cho
may ép 20 tan. Thay vi st dung cam bién ap
suat dau thi loadcell va mach Arduino dugc tng
dung. Két qua thu duoc qua mod phong sb chi
ra rang day co thé duoc xem 1a giai phap hitu
hiéu cho bai toan diéu khién luc cua hé truyén
dong thuy khi. Do 1a tién dé dé thuc hién nhitng
nghién ctru thuc nghiém sau hon vé1 nhitng hé
thdng cong nghiép lién quan. <
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