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TOM TAT

Trong qud trinh san xudt son, viéc cdp va can nwéc chinh xdc 1a yéu t6 quan trong quyét
dinh dén do on dinh ciia mau sdc, dé nhét va chat lwong san phcfm. Tuy nhién, tai nhiéu nha mady
pha son hién nay, céng doan nay van chii yéu dwoc thwc hién thi cong, dan dén sai léch ty 1é pha,
gidm ndng sudt, tang 1y 1é phé pham va khé truy xudt div liéu san xudt. Xu hwdng tw ddng héa quy
trinh pha trén trong céng nghiép, dic biét la g dung hé thong cdan va cdp nudce tw dong, dang
dwoc nghién ciru va trién khai rong rdi nham ndang cao do chinh xdc, tiét kiém nguyén liéu va dam
bdo dong nhdt chdt lwong gitta cdc 16 san xudt. Trong nghién ciru nay, tdc gia tinh todn thiét ké hé
thong cdp nuée tw dong diéu khién bang Program Logic Control (PLC). Véi két qud thu dwoc c6
wu diém vuot tréi nhue: gid thanh hq, dé thi cong lcfp dat, dé sira chita, chat lwong lam viéc on dinh,
linh hoat.

Tir khoa: Hé thong cdp nude; B diéu khién PLC; Sdan xudt son.
ABSTRACT

In the paint manufacturing process, accurate water dosing and weighing are crucial factors
that determine the stability of color, viscosity, and overall product quality. However, in many paint
mixing plants today, this stage is still mainly performed manually, leading to mixing ratio deviations,
reduced productivity, increased defect rates, and difficulties in production data traceability. The
trend toward automation in industrial mixing processes — particularly through the implementation
of automatic water weighing and dosing systems — is being widely researched and applied to
enhance accuracy, save raw materials, and ensure consistent quality across production batches. In
this study, the author designed an automatic water supply system controlled by a Programmable
Logic Controller (PLC). The proposed system demonstrates several outstanding advantages, such
as low cost, ease of installation and maintenance, operational stability, and flexibility.
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1. PAT VAN PE

Trong qua trinh san Xuét son,
viéc cAp va can nudc chinh xac 1a yéu
t6 quan trong quyét dinh dén do on dinh
clla mau séc, do nhot va chét luong san
pham. Xu hudng ty dong hoa quy trinh
pha tron trong cong nghiép, dic biét la
g dung hé thdng can va cip nudc tu
dong, dang duoc nghién ctru va trién
khai rong rdi. Cac nghién ciru cho thay
bom ty 1& c6 kha ning kiém soat chinh
xéac luong cép, giam dao dong ndng do
va tdi wu hoa quy trinh pha tron [1], [2].
Viéc tich hop bo diéu khién théng minh
nhu PID, Fuzzy hay mo6 hinh du dodn
v6i hé théng do luong thoi gian thuc
con gitp diéu chinh luong cap nude
linh hoat theo diéu kién san xuét, qua do
giam ling phi va tang tinh 6n dinh [3].
Trong nganh son, cac hé thong pha tron
sir dung PLC va SCADA di cho thiy
hiéu qua cao trong viéc tuw dong hoa cong
doan dinh lugng, dong thoi cung cap dir
liéu theo ddi va canh bao chat luong san
pham [4]. Vi vay, viéc nghién ctru, thiét
ké va ché tao hé thong can nude tu dong
cho nha may pha son 14 can thiét Vé phu
hop véi xu hudng chuyen doi sd, glup
nang cao hi¢u qua san Xuat, giam sai sd
va dam bao tinh dong nhét san pham.

2.COSO LY THUYET

Luu lugng chat luu 1a luong chét
luu chay qua mét tiét dién ng dan hoic
kénh dan trong mdt don vi thoi gian. Dai
lwong nay biéu thi mic d6 van chuyén
ctia chat luu trong hé thong va 1a thong
sO quan trong trong cac qué trinh cong
nghiép, hé thong cap thoat chat luu, va
diéu khién tu dong.

Luu lugng trung binh trong khoang thoi gian
At=t,—t, x4c dinh béi biéu thic:

AV
O = >
Trong d6: AV — Thé tich chat luu chay qua

dng trong thoi gian khao sat.

Luu luong nudce tic thoi dugce tinh theo cong
thirc:

dlV
=i

Nguyén 1y hoat dong cua luu luong ké dua
trén co so: Dé truc tiép thé tich chat luu chay qua
cong to trong mot khoang thoi gian xac dinh At; Do
véan tdc chit luu chay qua cong to khi luu luong 1a
ham cua van toc; Po d6 giam ap qua tiét dién thu hep
trén dong chay, luu luong 1a ham phu thudc vao do
giam ap. Tin hiéu do bién d6i tryc tiép thanh tin hiéu
dién nho bd chuyén doi dién thich hop.

3. THIET KE BQ PIEU KHIEN

3.1. So' dd va cac thanh phin h¢ thong

Binh nuwoc

— ) O'NG NUOC
—— Buong dién

Cam bién Khoa dién tir
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Binh pha son

Hép diéu khién

Bom nuwéc

Hinh 1. So' do ciia hé thong
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Muc tiéu cta viée thiét ké va ché tao hé
thdng can nudc cho diy chuyén pha son 13 dam
bao kha niang dinh lugng chinh x4c va on dinh
luong nude bd sung vao qua trinh pha ché, qua
d6 duy tri do nhét, ty 1€ pha tron va chét lugng
méau son theo yéu cau cong nghé. Hé thdng
duogc xay dyng nham ty dong hoa qua trinh cap
nudce, giam thiéu sai s6 do thao tac thii cong,
rit ngén thoi gian pha mé, dong thoi nang cao
nang suat, do 1ap lai va kha nang kiém soat chat
lwong san pham.

i

*H¢ thong can nudc gom:

01 bom ting 4p c6 ma HS 350-300-
4802/1-F_FB EBQP;

01 cam bién luu luong c6 ma KF700;

01 van dién tir solenoid AC220V;

01 ta diéu khién trung tdm (dung PLC
$7200) c6 so d6 dau ndi nhu sau:
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Hinh 2. So' do6 dau ddy PLC S7200

3.2. So' d6 thuit toan ciia hé thong

*Nguyén 1y hoat dong cua hé thong
nhu sau:

Budc 1: Bat aptomat cap nguon
cho tu diéu khién; Budc 2: Pat khoi
luong can can qua man hinh hién thi;
Buége 3: Thuc hién 4n lénh can thong
qua niit “Start”; Budc 4: Néu qua trinh
can bi 161 hodc sai gi d6 can dimg khan
cap, n phim “Stop”; Budc 5: Néu trong
qua trinh can, khi khdi lugng can bang
khdi lugng tong, lac nay may sé khong
cho can tiép. Dé tiép tuc can mé khac,
ta 4n va giit phim “Stop” trong khoang
Ss.

Bén RUN sang bao hé
thong lam viéc va may bom
chinh dwoc cép ngudn

Hé théng lam viéc

on dinh

Hinh 3. Thudt todn ciia hé thong
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4. KET LUAN

Nghién ctru di ché tao va tng dung
thanh cong hé théng vao cac nha may san xut
va chiét rét son véi mac chinh xac 99,95%
cung voi viée nang cao ning suit ma van dam
bao duoc cac diéu kién sir dung nudc trong qua
trinh pha tron.

San pham cua né trude tién dugc tng
dung trong nha may, xi nghiép, day chuyén dé
gop phan giam thiéu luong nudce tht thoat, 1am
tang chat lugng phuc vu va hiéu qua kinh té
trong san xuat. <
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