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TOM TAT

Bai bdo trinh bay mét s6 két qua nghién ciru thiét ké, ché tao mé hinh mdy ép banh trung thu
st dung vi diéu khién Arduino nano, cu thé la qud trinh thiét ké, ché tao mé hinh mdy ép banh trung
thu trén méi truong do hoa, thiét ké diéu khién cho mdy ép banh trung thu va ldp rdp mé hinh tir
cac thiét bi cé san trén thi truong, chay thw 16t trén diéu kién khoa hoc cong nghé thuc tien. Cac két
qua nay gép phan lam ré thém tiém néng vmg dung cdc thiét bi ¢é san trén thi trwong, dinh huéng
mai vé viéc thiét ké ché tao mdy ép banh trung thu véi gid thanh thdp, khéng sir dung cdc hé théng,
thiét bi ngoai nhdp dat tién, san pham nay rdt phiv hop véi khéng gian cac phong lab dong thoi né
ciing rat tién loi cho viéc ché thir san pham sau khi lén y tudng mot cach nhanh chong.

Tir khoa: Mdy ép banh trung thu; Vi diéu khién Arduino nano; Phan mém nguén mé GRBL;
Inventor.

ABSTRACT

The paper presents some research results on the design and manufacture of a moon cake press
model using Arduino nano microcontroller, specifically the process of designing and manufacturing
a moon cake press model in a graphical environment, designing controls for the moon cake press
and assembling the model from devices available on the market, running well on practical scientific
and technological conditions. These results contribute to clarifying the potential application of
devices available on the market, a new direction in the design and manufacture of moon cake
presses at low cost, without using expensive imported systems and equipment, this product is very
suitable for the space of lab, and it is also very convenient for testing products after quickly coming
up with ideas.

Keywords: Moon cake press machine; Arduino nano microcontroller;, GRBL open-source
software; Inventor.
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1. GIOI THIEU

Hién nay, trong nhiéu nha may va doanh
nghiép san xuét viéc ché tao may ép banh van
con ap dung cong nghé san xuat twong doi lac
hau, chua theo kip véi xu thé phat trién va dap
g dugc nhu cau san xuat trong nude va trén
thi truong qudc té. Chinh vi thé, tac gia chon
dé tai: “Thiét ké, ché tao mo hinh may ép banh
trung thu sir dung vi diéu khién Arduino nano”
v6i mong mudn dua ra giai phap nham cai thién
qué trinh san xuat sao cho giam dugc chi phi
nhan coéng, ting ning suit ma van dam bao
dugc chat lugng san pham, giam gia thanh san
pham dé co thé canh tranh trén thi trudng.

Nhu chung ta da biét, cbt 16i cia hé
thong diéu khién dién tir hodc co dién tir 1a viéc
nhan céc tin hiéu dién tr, xtr Iy tin hiéu rdi xut
cac tin higu dién tir theo kich ban dugc thiét
1ap. Bo mach Arduino UNO R3 la m¢t trong
cac bo mach dugc dung dé thuc hién cac cong
viéc xur 1y tin hi¢u kiéu trén; 12 mot nén tang
thiét bi dién tor ma nguén mo (GRBL) dua trén
su gian tién cta phan cimg va phan mém, vi thé
chon board mach nay lam bd diéu khién cho
may ép.
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Hinh 1. Bo mach Arduino UNO R3

Bai bao nay s& giai quyét mot hudng
tiép can vi¢e thiet ké, ché tao may ép banh trén

moi trudong dd hoa, thiét ké diéu khién cho may
va lap rap may tir cac thiét bj c6 sin trén thi
truong, chay thir tot trén diéu kién khoa hoc
cong nghé thyc tién.

2. THIET KE MO HINH MAY EP BANH
TRUNG THU

Thiét ké cac chi tiét trong khéi khung
may €p banh.

Thiét ké céc chi tiét trong khdi xi lanh ép.

Thiét ké céac chi tiét trong khdi xi lanh
diy banh.

Lip ghép hoan thién méay va van hanh may.

Dic diém lam viéc ctia may ép banh voi
yéu cau 1a may phai cimg ving, cac thao tic co
tdc d6 cham, khong tao gia tdc 16n va lam viéc
ém; két cAu mo hinh may thudn tién cho diéu
khién; hé théng diéu khién lam viéc tin cay, kha
nang khang nhiéu t6t.

*Nguyén ly lam viéc:

Cong nghé may ¢ép banh dung cac xy
lanh khi nén: xi lanh 1 thyc hi€n nhiém vu ép
phoi banh dé tao bién dang, xi lanh 2 thyc hién
nhiém vu tach phoéi banh ra khoi khuén banh.

Pé thuc hién duoc hai cong doan do, &
day tac gia dung bo diéu khién str dung ntt bAm
vai tro xuat tin hiéu (start).

1 chu trinh hoat dong.

Hanh trinh: xi lanh 1A+, 1A-, 2A+, 2A-

Hanh trinh xi lanh dugc diéu khién bang
ham delay; gia trj ham delay duoc diéu khién
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bang 2 bién trd trong mach diéu khién (bién tro
xuat gia tri analog tir 0 dén 1023 tuong g tu OV
dén 5V); thoi gian delay bang 5 1an A1 hogc A2.

Mo hinh may ép banh bao gém 3 phan
chinh: Phan co khi, hé thong khi nén, h¢ thong
diéu khién.

2.1. Thiét ké két cAu co khi

Phan co khi ctia m6 hinh may ép dugc
thiét ké thanh cac bd phan:

- Phan khung mé hinh: Khung ban may
duogc lam bang cac thanh nhém dinh hinh; mat
ban mica; gan véi nhau bang cic mdi ghép bu
long, dai dc.

- Phan khéi xi lanh ép banh, tach banh:
Xi lanh ép banh; cip xi lanh tich banh, tim ga
xi lanh ép banh, cut néi; ke chim; ke néi; khuon
banh [1].

« Thiét ké cac chi tiét trong khdi khung may ép
banh

Hinh 2. M6 hinh 3D cua khung may ép

« Thiét ké cac chi tiét trong khéi xi lanh
ép va ddy banh

Hinh 3. M6 hinh 3D ciia xi lanh ép va ddy

Trinh ty thiét ké: Tir mot ban vé& phac,
tac gid phan tich, boc tach thanh tirng cum, tirng
chi tiét riéng r&, cac mdi lién hé giira chung,
dung phin mém Inventor dé thyc hién viéc xay
dung céac vat thé trong khong gian 3 chiéu va
xuat thanh ban vé k¥ thut.

Cac md hinh 3 chiéu gdm cac chi tiét
hinh khéi thé dic va cac hinh tao ra tir tim kim
loai hodc cac tim vat liéu khac duoc thuc hién
theo cac budc sau:

Thiét ké chi tidt Tao hangloat cac chi tiat
dom 16 hd cung chning loai bﬁngbﬁng
cac tham sé

:

Tao cic ban vé k{ Lip rip cic chi tiét
thuit (bdn v& ché tao) [y thinh cum

Hinh 4. Trinh tw thiét ké may ép banh

Thiét ké chi tiét don 1é: Tap tin chira chi
tiét chi quan Iy viéc tao ra mot chi tiét hinh khoi
thé dac hoac hinh tAm. T4t ca cac hinh khoi tao
ra trong tap tin nay duoc hiéu 1a mot chi tiét dé
sir dung cho ldp ghép. Do d6 khi thiét ké, trong
mot tap tin chi nén xay dung mot chi tiét duy
nhit. Dung chi tiét cua tip tin nay dé lap ghép
v6i cac chi tiét trong cac tap tin khac. Tao hang
loat cac chi tiét cung ching loai bang bang cac
tham sb.

Lap rap cac chi tiét thanh cum: Tap tin
chtra cum céac chi tiét da lap ghép, tap tin nay
chtra cac chi tiét ¢6 thé ldp ghép voi nhau. Tai
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tap tin ndy c6 thé tao ra cic cum chi tiét hodc
cac cum chi tiét con. Lay cac chi ti€t tir cac tap
tin don 1¢ dé ghép véi nhau.

Tao cac ban v€ ky thuat: Tdp tin nay
chtra cac ban v& phing c6 diy du cac hinh
chiéu cua chi tiét hodc cum chi tiét 3D, kich
thudc cua cac chi tiét hodc cum chi tiét. Chung
ta cAn phan biét ban v& phac va ban vé xuét ra
gidy vi theo quan diém 1ap trinh cta phin mém
Inventor, ban vé& phéc 1a cac budc thiét ké mo
hinh 2D hodc 3D, con ban vé& ki thuat 1a két
xudt ra gidy cia mé hinh da duoc thiét ké hoan
chinh dung cho gia cong. Déi véi Drawing
chung t6i goi 1a Ban vé k¥ thuat [2].

« Lap ghép may ép banh

Hinh 5. M6 hinh mdy ép banh da thiét ké
2.2. Thiét ké hé thong diéu khién

Khi thiét ké hé thong diéu khién can dap
mg mot s6 yéu cau sau: hé théng diéu khién
hoat dong tu dong tir khau ép banh dén khau
tach banh dua vao thung chtra, bo diéu khién;
hé thong 2 xilanh ép va day banh; h¢ thong dién
khi nén phai hoat dong nhip nhang; d6 an toan
lao dong phai dugc dam bao.

Bo diéu khién dugc thiét ké voi trung
tam la board Ardunio Nano, thuc hi¢n phan tich

dir liéu dau vao duoc cai dat va thuc hién boi
nguoi dung. Tu do, thuce hién phan tich, xtr ly
va xuat tin hiéu dau ra di€u khién cac co cau co
khi.

Dir liéu dau vao cho bd diéu khién bao
gom:

Tin hiéu tir nat bAm Start cho phép bit
dau mot chu trinh ép banh.

Tin hiéu Analog dugc doc tir bién trg,
dugc bo didu khién sir dung lam dir liéu dé diéu
khién thoi gian ép banh cho mdi chu trinh lam
viéc => gia tri Analog cang l6n, thot gian ép
phoi banh cang lau, khi d6 s€ tao dugc bién
dang min, dep cho banh. Nhung néu thoi gian
ép banh qua 1au s& anh huong dén bai toan ning
sut, do vay, can phai can ddi trong viéc diéu
chinh gia tri Analog dé dam bao cac yéu cau vé
chét luong, tham my va kinh té.

Tin hi¢u dau ra bao gom:

Tin hiéu cho phép déng ngat relay 1, tir
d6, dong ngit cudn hut van diéu khién xi lanh
ép banh => diéu khién hanh trinh ra, vao cia
xilanh ép banh, tir d6, phoi banh dugc hinh
thanh bién dang sau qu4 trinh xilanh ép xudng.

Tin hiéu cho phép déng ngit relay 2, tir
d6, dong ngit cudn hut van diéu khién 2 xilanh
kéo khuon banh => diéu khién hanh trinh vao,
ra cua 2 xilanh kéo khuon banh, gitp tach roi
phoi banh sau ép ra khoi khudn banh.

Co chu chép hanh, bao g6m 3 xilanh,
trong do, co 1 xilanh vuong hanh trinh 10 cm,
thuc hién nhiém vu ép phoi banh dé tao bién
dang (ban dau, xilanh & trang thai thu Vé), 2
xilanh nho hanh trinh 3.5cm thuc hién nhiém

vu tach phoi banh ra khoi khudn banh. 2 xilanh &
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nho duoc ndi chung dau vao va dau ra dé dam
bao ddng tdc 2 xilanh (ban dau, 2 xilanh ¢ hanh
trinh di ra).

Pé diéu khién 2 cum xilanh nay, ta sur
dung 2 van 5/2 1 cudn day, tin hiéu dong ngat 2

van dugc gui ra tr bo di€u khién.
bién khi nén:

Xilanh 1A ¢ép banh; Xilanh 2A tach
banh; Nat 4n phat tin hiéu dwa vao bo didu
khién.

= 1 chu trinh hoat dong.
Hanh trinh: 1A+, 1A-,2A+,2A-;

Hanh trinh duoc diéu khién bang ham
delay, gia tri ham delay duoc diéu khién bang
2 bién trd trong mach diéu khién (bién tré xuit
gia tri analog tir 0 dén 1023 tuong tng tir OV
dén 5V); thoi gian delay bang 5 1an Al hoic
A2; Piéu khién nhanh, cham ép banh: bang
bién trd (thoi gian cap khi) [31,[4].[5].

« Thiét ké diéu khién mo hinh
*Luu do thuét toan
Luu d6 nay trinh bay thuat toan tong

quat cua mo hinh may ép banh tir lic khoi dong

hé thong.
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Hinh 7. So d6 dién khi nén cia xi lanh 1 va 2.
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« Hé théng mach diéu khién

Hinh 8. So d6 mach diéu khién
« Chuong trinh diéu khién

#define sensorPin A0O//dinh nghia chan doc
analog la chan AO

#define button 12 //chan két ndi nit bam 14
chan 12

#define relayl 5 // chan xuét tin hiéu dong
relayl la chan 5

#define relay2 6

word k;

int sensorValue = 0; // variable to store the value
coming from the sensor void setup() {
pinMode(relay1,OUTPUT); //chon ché d6 cho
chan relayl 1a chan OUTPUT

pinMode (relay2, OUTPUT); //chon ché do
cho chan relay2 la chan OUTPUT
pinMode(button,INPUT PULLUP);  //chon
ché d cho chan button 1a chan INPUT c6 tré
kéo 1én duong ngudn

§

void loop() {

sensorValue = analogRead(sensorPin);//doc gia
tri Analog k=5*sensorValue; //gan hé s6 k= gia

tri analog* 5 lan
while(digitalRead(button)==HIGH);//chd  4n
phim dé hoat dong
if(digitalRead(button)==LOW){

digital Write(relay1,HIGH); //bat vanl dé
xilanh to di ra

delay(k); //delay (cho)
digitalWrite(relay1,LOW); //cho xilanh To di
ve

digital Write(relay2,HIGH); //cho 2 xi lanh Con
di vé delay(2000); //cho 2s
digitalWrite(relay2,LOW); //cho 2 xilanh con
dira

}

delay(1000); //chd 1000ms

}

3. CHE TAO MO HINH MAY EP BANH

Phan khung mé hinh: Khung duoc lap
ghép tir nhirng thanh nhoém dinh hinh 40x40mm
c6 do cung va thAm my cao; mat khung; mat
ban mica; can ga xi lanh ép, xilanh tach banh,
gan véi nhau bang cac mdi ghép bu 16ng, dai
dc. Trén cac mat cua thanh nhém déu cé céac
ranh vudng nén rat d& lap ghép, dd ga cac chi
tiét 1én mot cach don gian.

Phan khéi xi lanh ép banh, tach banh:
Xi lanh ép banh; cap xi lanh tich banh, tim ga
xi lanh ép banh, cit ndi; ke chim; ke n6i; khuon
banh.

Lap ghép cac chi tiét da ché tao va chay
thir mo hinh may ép banh: Lip ghép cac khoi
ctia mo hinh; Sau khi ldp ghép hoan thién cac
khéi ctia md hinh. Khi d6, cac khdi nay duoc
ghép lai v6i nhau dé c6 thé thuc hién duogc yéu
cu cong viéc ctia md hinh; Thyc hién diéu
chinh bién tr¢ dé diéu khién thoi gian ép banh
phu hop véi diéu kién thyc té va dam bao cac
yéu cau vé thim my, chat luvong va kinh té.
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Sau khi cai dat xong, 4n nat Start, khi
do6 hé thong thuc hi€én mot chu trinh 1am viéc
mai voi cac budc:

- Xilanh 1A (xilanh ép banh) di ra thuc
hién ép phdi banh;

- Thyc hién delay dé dam bao cac yéu
cau cho qua trinh tao bién dang banh;

- Xilanh 1A di vé;

- Xilanh 2A (xilanh tach phéi) thu vé,
dé tach phoi ra khoi khudn banh;

- Delay dé dam bao hoan thanh qua
trinh tach phoi;

- Xilanh 2A di ra, bat dau 1 chu trinh
mdi bang viéc cho tin hiéu dau vao tur nit start;

- Hoan thién lip ghép mé hinh va bd tri
thiét bi trén mo hinh, chay thir mé hinh 6n dinh.

4. KET LUAN

Tur nhitng kha nang cung vdi nhitng tién
ich, hiéu qua cua vi diéu khién va yéu cau bai
toan cua dé tai, tac gia chon Arduino nano R3
dé didu khién thyc nghiém. Giai quyét bai toan
1ap trinh diéu khién va mé phong hoat dong cua
mo hinh may ép banh. Vi sy tro gitip ctia phan
mém thiét ké Inventor mo hinh méay ép banh
trung thu dung vi diéu khién di duoc tac gia
thiét ké hoan chinh va tién hanh ché tao thanh
cong.

Khao sat thyc nghiém céc thong s6 hoat
dong cua san pham.

Panh gia cac két qua khao sat thuc té
v61 mo hinh trén phong thi nghiém. Mach chay

6n dinh, chay dung theo so d6 nguyén ly. Mach
dién khong qué phtrc tap, bao dam su an toan
st dung. Gia thanh ré.

Mo hinh nay dép ung duoc nhiing
yéu cau thyc tién, c6 thé tmg dung trong dao
tao sinh vién h¢ dai hoc chinh quy thudc cac
chuyén nganh ché tao may, co dién tir va cac
chuyén nganh lién quan.

Hinh 9. M6 hinh tong thé mdy ép banh trung thu
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