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PINH LUQNG VA PHAN LOAI BANH HAI SAN CHO CONG TY PONG LANH
QUALITY AND CLASSIFYING SEAFOOD CAKES FOR FROZEN COMPANIES
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Trieong Pai hoc Sw pham Ky thudt — Pai hoc Pa Nc%ng
htangoc@ute.udn.vn, ntthong@ute.udn.vn

Tom tat - Trong bai bo nay, tac gia xay dwng hé théng dinh lwong
va phan loai banh hai san cho cong ty déng lanh trong dé st dung
cam bién loadcell. Khi c6 tai trong hodc Iwc tac dong Ién than
loadcell, than loadcell bj bién dang, lam thay ddi gia tri dien tre
strain gauges. Chinh sy thay déi nay dan t&i sy thay déi dién ap
dau ra va duoc st dung lam tin higu diéu khién dé hé thong thuc
hién dinh lwong va phan loai banh hai san. Cam bién loadcell
sensor la mét loai cam bién Iwc, khi luc tac dung 1én mét loadcell,
loadcell s& chuyén ddi luc tac dung thanh tin hiéu dién. Loadcell la
mot khdi kim loai dan hdi, tuy theo loai va muc dich s dung ma
than loadcell dwoc thiét ké co hinh dang d&c biét khac nhau voi
cac loai vat liéu kim loai khac nhau.

T khéa - dan hdi; cdm bién lwc; kim loai; dién tré; dinh lwong.

1. Pat vin dé

Hién nay viéc san xuat banh hai san xuat khau dang co
tiém lyc va thu hit dau tu 16n cho doanh nghiép ché bién
béanh hai san trén dia ban Da Ning. Viéc ché bién banh xuit
khéu sang thi truong kho tinh nhu Nhat, Han Quoc Hoa
Ky... véi yéu cau rat cao vé tiéu chi nhu: Ti I¢ cac t6 cht,
khéi Iwgng, kich thudc, mau séc, khau vi... duoc phia dbi
tac dua ra rat khic khe. Dac biét quan ly khéi luong duogc
khach hang dua ra sai s cho phép rat bé, nhu trong Hinh 1
la khau can kiém tra khéi lugng banh hi san doi hoi mirc
d6 chinh xac vé kh01 lugng kha cao.

ST

Hinh 1. Cén kiém tra khéi heong banh hdi san

Pinh luong 1a mot trong nhitng khau quan trong glup
cho day chuyén ché bién, né gitp cho qué trinh can kiém
banh hai san hoat dong mot cach lién tyc. Day la mét khau
trong ddy chuyén cong nghé nhdm cung cap chinh xac
lwong nguyén liéu can thiét cho nha may, lwong nguyén
liéu nay da dugc nguoi 1ap trinh cai dat véi mot gia tri cho
truge. Dé dap ing yéu cau nhu vay, cac co sd san xuat banh
hai san can bd tri thiét bi can dinh lwong chinh xac, nang
dong hon dap tng duge nhu cau dit ra. Loadcell thuong bd
tri trén bang tai dé theo ddi khdi luong, khi lugng nguyén
lidu trén bang tai van chuyén véi luu lugng thay doi thi cac
thiét bi tu dong diéu khién cho dong co quay véi tbe do
cham lai phu hop véi yéu cau dau ra [2].

Abstract - In this paper, the author develops a quantitative and
qualitative system for frozen seafood using a load-cell sensor.
When there is load or load on the load-cell body, the load-cell body
is deformed, changing the resistance gauge strain gauges. This
change leads to a change in the output voltage and is used as a
control signal for the system to quantify and categorize seafood
cakes. The load-cell sensor is a force sensor, when the force acting
on a load-cell, the load-cell converts the force acting into an
electrical signal. Load-cell is an elastic metal block, depending on
the type and purpose of use. The load-cell body is specially shaped
in different types of metal materials.
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Mot rru diém khac ciia hé thong dinh luong va phan loai
phoi liéu tmg dung cam bién loadcell phai ké dén 1a tinh
chinh xac cao va thich nghi khi lam viéc & nhitng méi
truong khac nhau, phu hop voi nhu cau hién tai d6i voi mat
hang xut khau hai san dong lanh sang thi truong c6 tiém
luc 16n. Muc tiéu cta cua bai bao nay 1a chiing tdi tim hiéu
day chuyén cong nghé dé lam banh hai san, quy trinh can
do, diéu phdi dé dong goi banh. Trén co s¢ do, ching toi
dua ra giai phap nham lam giam s6 lao dong chén tay, ting
nang sult va tang tinh kinh té tao thém thu nhdp va dac biét
1a giai quyét khé khan cho cong ty ¢ khau dinh luong chinh
xac khéi lvong banh hién dang thyuc hién mot cach thi cong
nhu trén Hinh 1. M6 hinh c6 thé 4p dung tai cong ty ché
bién banh hai san DPong Phuong, Khu céng nghiép Dién
Nam - Bién Ngoc, Quang Nam- Pa Nang.

Hlnh 2 Dlnh lu’ong banh hai san ¢ Cty Déng Phu’ong

2. Thiét ké va ché tao mé hinh thwe nghiém

Vé6i yéu cau dé ra tir thuc tién ¢ don vi san xudt banh
hai san can dinh lwong va phan loai phéi liéu ché bién banh
hai san ing dung cam bién loadcell duoc thuc hién qua céc
cong doan khéac nhau trong qua trinh dinh hinh banh. Tu
két cdu co khi trong hé thdng truyén dong chinh c6 két hop
diéu khién trén bo mach diéu khién aduino va dugc dinh
lugng trén co s tin hi¢u thu vé & cam bién loadcell [1], [5],
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Hinh 3 va Hinh 4 Con viéc phan loai bénh hai san sé duoc
sir dung thay the linh hoat khay phan phoi banh trudc khi
dua banh 1én bang chuyén dé can kiém, dinh lugng banh.

Hinh 3. M6 hinh dinh luong phdi liéu theo cam bién loadcell

Két géu st dung mdt can bang tai duge diéu hién bang

mach fiiéu khién arduino gi'ﬁp cho viéc dinh lu’o’ng‘vé Rhﬁn

loai d¢ dang hon bao gi¢ het [6]. Phoi liéu duge diu tict tir

h¢ thong chira xudng bang tai, bang tai di chuyén nhanh

hgy cham dé dinh lqong phoi liéu phy thude tin hi¢u phan

hoi vé tir loadcell gan duéi bang tai, Hinh 4, Hinh 5.

2.1. Sdan phim va phwong phdp nghién ciru

2.1.1. Hinh san phdm dinh heong va phdn logi phéi liéu

theo cam bién loadcell

Hinh 4. M hinh may thuc té
2.1.2. So d6 hé théng diéu khién
Trén co so Qiéu khién va dinh lu'(.)'ng’sfl dung loadcell,
chung ta c6 thé khai quat so do hé thong hoat dong va
nguyén ly lam viéc, Hinh 5, Hinh 6.
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Hinh 5. Hé thong thiét ldp diéu khién
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Hinh 7. Card Arduino Uno R3

Hinh 8. Loadcell

Hinh 10. Cdm bién héng ngoai
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Hinh 11. Mach chuyén d@éi ADC 24bit loadcell HX711

2.1.4. Co 56 thiét ké hé thong dinh heong banh hai san

He¢ thong dinh luong banh hai san dugc bé tri trong day
chuyén san xuat banh theo cic cong doan sau: Xéc dinh sb
luong banh cho mot goi, di chuyén banh qua bang tai can
xac dinh khoi luong dau vao bang loadcell. Néu khoi luong
dam bao thi chuyén qua day chuyén déng 801, con néu
khong dam béo thi tach chuyen qua hé khr hoi. Dé thiét ké
m6 hinh thu nho cho hé théng cap va dinh luong banh hai
san, ¢ day tac gia ung dung phan mem Solidworks, 1a mét
trong nhitng phan mém chuyén vé thiét ké 3D do hing
Dassault System phat hanh danh cho nhitng xi nghiép vira
va nho, dap tmg hau hét cac nhu cau thiét ké co khi hién
nay [7]. Solidworks dugc du nhdp vao nudce ta véi phién
ban 2003 va cho dén nay phan mém nay da phat trién dd so
vé thu vién co khi va phin mém nay khong nhitng danh
cho nhiing xi nghiép co khi nita ma con danh cho cac nganh
khac nhu: duong dng, kién tric, trang tri ndi tht, m¥ thuét.
Chinh nhimg wu viéc vé thiét ké va mo phong 3D, nén
chung t6i lya chon phin mém nay dé hd trg cho viéc thiét
ké va lap rap m6 phong mo hinh trude khi ché tao, nham
giam sai sd trong qué trinh gia cong va lap ghép.

3. Thiét 1ap ban vé téng thé mé hinh hé théng

Hinh 12. Ban vé thu nho hé lhéng dinh luong trén Solid

4. So' a6 khoi hé thong diéu khién

Hinh 13. So dé khéi hé thong dinh hrong

Bang Hién Thi: Nang sudt (kg-’s);SfS lwong thing

Cambién J|—r| Bé Khuéch daiva tmyén tin

Bo.
Cam bién 6 S 3 ;
a:m e foe — | BO khuéch daiva truyén tin hiéu |+ Xu
d0 Encoder . Lv

Trung

DongCo  f«—| Mach diéu chinh toc d6 déng co |— Tam

Diéu chinh thi cong

Hinh 14. Hinh chiéu hé thong dinh lwong banh hai san
Nhiém vu cdc khoi

- Khéi xu ly trung tam (CPU): c6 nhiém vu rt quan
trong, xu ly tat ca cdc tin hiéu dua vao, cac tin hiéu phan
hoi dé dua ra cac tin hi€u diéu khién hgp 1y va chinh xac.

- Bo khuéch dai va truyén tin hiéu: sau khi mé hinh hoat
dong loadcell sé thu thap thong tin, dir li¢u va thong tin, dix
liéu nay s& duoc khuéch dai va truyén téi bo xur ly.

~ - Mach diéu khién dong co: diéu chinh téc do dong co
dé dieu chinh khoi lugng cua phéi liéu trén bang tai.

- Cam bién xac dinh thang chaa va dém sé lugng thang.
Thiét ké hé théng phdi dat dwoc yéu ciu sau:

- Thiét ké mach diéu khién on dinh, toc d6 xir Iy nhanh,
dung mach cau H @é diéu khién toc do bon dong co gitip
mo hinh hoat déng chinh xac va 6n dinh hon.

- Lap Erinh cho mé hinh chay 6n dinh, xir i dugc nhiéu
tin hi€u dong thoi.

- Piéu khién mo hinh tir xa bang may tinh.

Hé th(‘)ng‘din}’l lugng va phan loai san phém duoc thiét
1ap trén so d6 khoi nhu Hinh 14,

_Sudung pl}én mém Protues 8.5, [8] xdy dung so dd khéi
dicu khién thiét bi dinh lugng va dong goi banh hai san trén
bd xtr 1y trung tAm Mega 328; Uno R3, Hinh 15. M6 phong
trén Protues.

Xdy dung chwong trinh diéu khién:

#include <Stepper.h>

#define Role 8

#include "HX711.h"//Str dung thu vién HX711

/lint Role=8;#define Dir 24

#define Enb 22

#define Step 26

//Céach néi chan:

//Chan GND néi chan GND trén Arduino, chan VCC ndi
chén 5V trén Arduino

// Chan DT ndi chan A3

//Chan SCK ndi chan A2

//Boc file READ ME trong file thu vién dé hiéu hon vé thur
vién, module HX711, cach thiét 1ap cac thong so6

HX711 scale(A3, A2);

#define dc_1 12

#define rx_tx 10
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Hinh 15. So dé khdi diéu khién mé hinh

Hinh 16. So' dé mé phdng trén Protues
#define MAX_SPEED 255
#define MIN_SPEED 0

const int stepsPerRevolution = 200; int cb2 = 3;int cbl = 2;
int btnStart = 9;int btnStatus = 6;
[/Stepper myStepper(stepsPerRevolution, 10,11,12,13);
void setup()
{ pinMode(dc_1, OUTPUT);

Serial.begin(9600);

motor_1_Dung();

pinMode( cbl, INPUT);

pinMode( cb2 , INPUT);

pinMode( btnStatus , INPUT_PULLUP);

pinMode(btnStart, INPUT_PULLUP);

pinMode(22,0UTPUT); // Enable pin - chan khoi dong -
ndi vao GND s& gitp ta bat dong co budce, néi vé VCC
dong co budc dugc tha ra. Nom na: GND = servo.attach,
VCC = servo.detach
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pinMode(26,0UTPUT); // Step pin-CLK+
pinMode(24,0UTPUT); // Dir - pin-CW+
digitalWrite(22,LOW); // Set Enable low
pinMode(Role,OUTPUT);

scale.set_scale(1000); // this value is obtained by calibrating
the scale with known weights; see the README for details;
scale.tare(); delay(1000);
pinMode(A0, INPUT_PULLUP);
pinMode(A1, INPUT_PULLUP);
pinMode (8, OUTPUT);
pinMode(rx_tx, INPUT_PULLUP);
digitalWrite(22,LOW);
motor_1_Dung(); digitalWrite(dc_1, HIGH);
Serial.printIn(digitalRead(dc_1));
digitalWrite(22,HIGH);}
void motor_1_Dung() { digitalWrite(dc_1, HIGH);}
void motor_1_Tien(int speed)
{ speed = constrain(speed, MIN_SPEED, MAX_SPEED);
digitalWrite(dc_1,LOW);}.........
interupt_cb_2(); }}} }void interupt_cb_2(){
delay(1000); motor_1 Dung(); delay(1000);
Serial.printIn("ngat 2"); boolean isCheck = false;
for (inti=0;i <1700;i++) {
if (!digitalRead(cbl) && !lisCheck) {
interupt_cb_1(false);
isCheck = true; } delay(1); }
/Imotor_1 Dung(); //delay(1000);
int scar = scale.get_units(10); Serial.printin(scar);
if((scar>60))//Phan nay tac gia thém vao cho dén led tat
mé trong mot gidi han tir 60g dén 120g
{ digitalWrite(Role, LOW);
Serial.printin(digitalRead(Role));
/ISerial.printin(digitalRead(Role));
/I digitalWrite(Role,HIGH); //delay(1000);
motor_1 Tien(MAX_SPEED); }
else
{ digitalWrite(Role,HIGH); delay(1000);
digitalWrite(Role,LOW); delay(1000);
motor_1 Tien(MAX_SPEED); } }
void steppper() {digitalWrite(22,LOW); // Dat Enable &
trang thai LOW digitalWrite(24,HIGH);
[ltien for (inti = 0;i <= 2400 ; i ++ ){//quay ra
digitalWrite(26,LOW);
delayMicroseconds(100);
digitalWrite(26,HIGH);
delayMicroseconds(100); }
digitalWrite(22,HIGH); // Dat Enable ¢ trang thai HIGH

delay(1000);

5. Ban luan
5.1. Cdc mdt han ché ciia bai bao
5.1.1. Tinh ting dung
Vén d& dat ra 1a trong qué trinh san xudt doi hoi tinh

lién tyc, dinh lugng nguyén li€u cé d6 chinh xac cao, phai
thdy va can duoc khdi luong nguyén vat liéu da dugc van
chuyén theo yéu cau cia thanh phiam va phai dugc diéu
khién quan ly, giam sat chat ch&. Nén viéc tng dung
loadcell cho thiét bi can dinh luong 1a diéu hét strc can thiét.
5.1.2. Pham vi ung dung

Trong thoi dai hién nay van dé ty dong hoé la vé cing
quan trong, diéu nay dugc thé hién rd nét trong cac nhé
may xi nghiép cong nghiép nang nhu than, xi méang..., cac
nha may ché bién thirc 4n gia xtc, cac nha may che blen
thuc pham. Cac bang tai dong vai trd van chuyén va can do
nguyén vat liéu, thanh pham thay cho stic ngudi va cac
phuong tién van chuyén co dong khac. Trong khuén vién
nha mdy, phan xuong, dé van chuyén vat liu tir noi khai
théc, bén bai tap két hodc kho chira nguyén vat liéu dé phuc
vu cho qua trinh san xuat [2].

5.2. Cic hwéng phit trién ciia bai bdo

Trong tuong lai, dg dinh m6 hinh dinh luong va phan
loai phéi liéu tmg dung cam bién loadcell nay s& dwoc phat
trién theo 2 hudng sau:

- V& két cdu md hinh: s& thiét ké nho gon, linh hoat hon
dé dap tmg duoc cac kha nang nhu dat duoc d6 chinh xac
cao, dam bao yéu té chét luong va nang suat, rat ngan thoi
gian san xuét, cho hiéu qua kinh té cao.

- Vé tinh {rng dung: nang cap thém cac chirc ning dé
mo hinh dinh lugng va phén loai phoi liéu theo cam bién
loadcell c6 thé két hop phan mém quan Iy trén may tinh dé
dé dang quan 1y hon. ..

6. Két luan

Bai bao di trinh bay két qua nghién ciru, thiét ké va ché
tao “M0 hinh dinh lugng va phén loai phoi liéu banh hai
san tmg dung cam bién loadcell”.

Ching tdi da thyc hién hoan tit cac muc tiéu dé ra, co
ciu hoat dong tot, nhan tin hiéu va xt 1y tir cam bién
loadcell & cac trudng hop kha 6n. M6 hinh 13 san phim
thuc té, c6 thé ap dung vao thuc té cho nha may san xuét
banh hai san vdi sai s6 cho phép (2-3)%.

Loi cdm on: Nghién ctru nay dugc tai trg béi Quy Phat
trien Khoa hoc Cong ngh¢ - Dai hoc Da Nang trong de tai
ma so B2016-DN-02.
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