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NGHIEN CU'U, THIET KE VA MO PHONG DAY CHUYEN
LAM BANH TRUNG THU TU DONG
TRONG NHA MAY THONG MINH

RESEARCH, DESIGN AND SIMULATION OF AUTOMATIC MOONCAKE-MAKING LINE IN INTELLIGENT FACTORY

TOM TAT

Dai véi doanh nghiép, viéc cai tién cong nghé, day chuyén san xuat la diéu
t6i quan trong trong xudng gia cong san xudt thuc pham trong nén kinh t€ thi
truong. DU da xudt hién tir lau trong nganh san xudt thuc phdm nhung ddi véi
san xudt banh trung thu néi riéng thi viéc ci tién lai chua rd rang va pht hop. Do
lac hdu vé ky thuat va mdt s yéu to khac khién nganh san xudt banh trung thu
truyén thong nudc ta khdng con 6 dugc sy hung thinh nhu nd von cd. Tir d6 doi
héi cdc xudng san xudt, cong ty phai cé tam nhin, dua ra duoc gidi phap hiéu qua.
Nhom téc gia da thuc hién tim hiéu, nghién ciiu vé day chuyén san xudt tu dong,
tlr d6 dua ra dugc ban thiét ké mdy 2D, ban vé day chuyén 3D va md phong dugc
qua trinh hoat dong clia day chuyén san xudt banh trung thu. Qua trinh Ién y
tuéng va thiét ké mac du con nhiing sai s6t nhung da dugc phat hién va khac
phuc toi da nham dam bdo qua trinh hoat dong tot nhat clia may, md phong day
chuyén hoat ddng gan vdi thyc tién nhat. Lua chon dugc nhiing thiét bi tiéu
chudn gitip téng tinh thuong mai.

Tir khéa: San xudt bdnh ngot cé nhdn, bdnh ngot 6 nhdn, ddy chuyén tu
ddng sdn xudt bdanh, mé phéng ddy chuyén tu dong sdn xudt banh ngot cd nhdn.

ABSTRACT

For businesses, the improvement of technology and production lines is
paramount in the food processing workshop in the market economy. Although it
has appeared for a long time in the food production industry, for moon cake
production in particular, the improvement is not clear and appropriate. Due to
technical backwardness and a number of other factors, the traditional mooncake
production industry in our country no longer has the flourishing it used to. That
requires factories and companies to have a vision and come up with effective
solutions. We conducted research on automatic production lines, from which 2D
machine designs, 3D line drawings and simulated the operation of mooncake
production lines were made. Although the process of ideation and design has
flaws, it has been detected and corrected to the maximum to ensure the best
operation of the machine, and to simulate the operation line closest to reality.
Selection of standard equipment increases commerciality.

Keywords: Cake production with filling, cake with filling, automatic
production line for cakes, simulation of automatic production line for filling cakes.
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1.GIGI THIEU

Day chuyén san xuat banh trung thu ap dung nhiéu co
cdu may cung vai do ti€p can va st dung két hop cung véi
bo diéu khién PLC. Cac thiét k& déu dugc tinh toan dua trén
kich thudc banh gitp qua trinh hoat ddong may la t6t nhat,
phu hgp nhat véi san xuat banh trung thu. Do d6 dé tai
mong mudn tim hiéu nghién ctu, thiét ké day truyén san
xuat véi thiét bi linh kién c6 sén trong nudc, hon hét can
phu hop véi quy md xuéng & Viét Nam. Tu dé giup giam chi
phi, ting nang suat, gidm nhan céng va tang tinh vé sinh
an toan thuc pham cho day chuyén.
2.COSG LY THUYET

Mot day chuyén san xuat ty déng bao gom mét loat cac
may tram dugc lién két b&i moét hé théng chuyén giao va
mét hé théng diéu khién dién. Mbi tram thuc hién mot hoat
déng cu thé va san pham dugc xi ly tling budc khi né di
chuyén doc theo day chuyén theo trinh ty san xuat dugc
xac dinh trudc.

D0Gi vai day chuyén san xuat tu dong banh ngot c6 nhan
noi chung va banh trung thu noi riéng thay dugc nhiéu cai
tién han han so vai san xuat tu déng c6 thé ké dén nhu:

+Thdi gian san xuat rat ngan ti dé tang nang xuat.

+PDé hoan thién clia sdn phdm dugc nang cao.

+Dam bdo vé sinh an toan thuc pham

+Gidm suic lao dong, khong con phu thudc qua nhiéu
Vao con ngudi.

+Ap dung khoa hoc ki thuat lam tdng ning suat, dam
bao chat lugng san phdm

+Tang kha nang canh tranh trong thi trudng.

Thiét k&€ mé hinh don gian cho cac may véi cac co cdu
hoat déng phu hgp. Dua trén co s& do thiét ké tinh toan
cac cd cau, lua chon thiét bi cho may. Dua trén cac may, cac
day chuyén da co trén thij trudng nhom tac gia thiét ké day
chuyén san xuat ban trung thu pht hop.

Day chuyén gém 4 may chinh, méi may dam nhan mét
cbng viéc khac nhau. Pugc thét ké c6 khad ning di chuyén
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CONG NGHE

vGi banh xe c6 ham nham dam bao khoang céach gitia 2
may la gan nhat. Co cdu ham sé giup may dam bao vi tri
trong qua trinh hoat déng.

M 1l
Hinh 1. M hinh y tudng cac cum may trong day chuyén

Kich thudc téng cha day chuyén: Chiéu cao 1105mm;
Chiéu dai 3610mm; Chiéu réng 860mm.
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Hinh 2. Kich thudc tng quan day chuyén

Co cau chia bot: sir dung phéu chira bét, bot dugce cap
vao dau Ién ctia phéu chua. Bot dugc dun ra dau nhé cla
phéu bang co cau st dung vit tai. Vit tai dugc két néi vai
dong co khée tuyén dugc momen xoan I6n bang khaép néi.
Dong co vit tai chay vai toc do c6 dinh dam bao lugng bot
dugc nén va dun ra ngoai déu.

Bot dun ra ti phéu chia o bién dang tru tron, dat dugc
yéu cau vé kich thudc dudng kinh. Tur d6 ddi vdi tung kich
thuéc banh dugc chon dé san xuéat ta sé c6 dugc thong sé
dé nhap vao cdm bién. Cam bién nhan tin hiéu giup xy lanh
cat bot hoat dong, bot dugc cat roi xuéng bang tai va téi
nguyén cong tiép theo.

Hinh 3. Méy chia bt

Hinh 4. Mdy cap nhan
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Co cau cap nhan: Bot dugc chia tir may 1 dugc chuyén
qua may 2 nhd bang tai. Khi bd diéu khién nhan tin hiéu tu
cam bién xy lanh kep hgt dong lam 2 tay kep déng thai
tinh tién kep bét. Tiép theo xylanh tao 16 hoat déng, ngay
sau d6 nhan béanh sé dugc dy ti 6ng chua roi vao 16 da
dugc tao trén vo banh. Hoan thanh chu trinh xy lanh kep
md& ra banh dugc cdp nhan

Hinh 5. Mdy tao hinh bénh trung thu

Co cau tao hinh: Bét dugc cap nhan di téi nguyén cong
3 sé dugc chay qua bang tai doc, véi muc dich vé tron banh
da dugc cdp nhan. Muc dich nham lam mat phan khong khi
rébng trong banh, thu hep phan miéng cta banh, lam nhé
duong kinh banh.

Tao hinh banh s dung xy lanh truyén luc ép vao khuén
banh ép phan bét da cé nhan thanh hinh dang, kich thudc
mong muédn. Co cdu ép banh thanh hinh dang phiu hop sau
dé dugc cap khi vao khudn ddy banh da dugc tao hinh trg
lai bang tai. Nguyén c6ng tao hinh dugc t&i uu hon véi viéc
6 thé thay cac tdm tao hinh lam da dang san pham chi véi
viéc thay tam ép sé ¢ dugc nhiéu loai mau ma khac nhau.

Hinh 6. Mdy xép banh trung thu
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Xép banh vao khay: sau khi hoan thién san phdm tu
bang tai 3 sé dugc di chuyén trén bang tai 4. TU viéc dam
bao vi tri sau nguyén cong tao hinh banh banh sé dugc di
chuyén t6i vi chi cdm bién, cdm bién phat hién xy lanh 1
d4y banh da dugc tao hinh vao vi tri, bo dém dém du 3
banh vao vi tri sé& dugc day vao khay chiia nha xy lanh 2.

Céc co cdu trong may dudc lua chon cac trang thiét bi
tiéu chuén, gitp tang doé chinh xac. Cung véi dé hanh trinh
cac ca cau ca khi, thai gian nhan tin hiéu cdm bién hay kich
thudc céac chi tiét déu dugc tinh toan phu hgp véi két cau
may.
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Hinh 7. CPU 1516-3 PN/DP - 6ES7516-3AN01-0ABO

Day chuyén sén xuat banh tu dong dugc diéu khién bai
b6 diéu khién PLC S7 1500 cQia hang Siemen. Bao gém cac
module chinh la: “CPU 1516-3 PN/DP - 6ES7516-3ANO01-
0ABO, c6 kha nang quan ly 1én dén 32 module mé& rong, va
2 modul ma rong vao ra s6 DI/DQ gom
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Hinh 8. So d6 nguyén Iy hoat ddng cla day chuyén

1. Dong co khudy bgt; 2. Truc khudy bot; 3. Bot banh; 4. Thung chiia bot; 5.
(o cau cat banh; 6. C3m bién cat banh; 7. Bang tai 1; 8. Dong ca bang tai 1; 9.
(Cém bién cap nhan; 10. Dong o bang tai 2; 11. Co cau tay kep bt; 12. Cum co
cdu cdp nhan; 13. Bang tai 2; 14. Dong co bang tai 3; 15. Cam bién tao hinh banh;
16. Bang tai 3; 17. Dau dap tao hinh; 18. Ddng co bing téi 4; 19. Dau day xép
banh; 20. Bang tai 4; 21. Cam bién x&p banh; 22. Dau dy x€p bénh 2

Day chuyén bao gom 4 céng doan (4 day chuyén nho)
cong doan chia bodt, cdng doan cdp nhan vao vo banh,
c6ng doan tao hinh banh, cong doan x&p banh vao khay. Vi

dac thu cta day chuyén lién quan dén san phadm la thuc
phdm, va sdn phdm ciing nhu nguyén liéu c6 dic diém
riéng cla nguyén liéu nén day chuyén can phai c6 cong
nhan giam sat va thuc hién cac thao tac can chinh va cap
nguyén liéu dau vao cho day chuyén hoat déng mot cach
tron tru.

Dua vao nguyén ly hoat ddng ctia day chuyén da dugc
xay dung dua trén cac yéu cau ky thuat da tinh toan phan
trén lua chon dugc cac chi ti€t cdm bién, tao dugc so d6
trang thai xy lanh.
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Hinh 9. So dd trang thai xylanh
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Hinh 10. So d6 Iap rap day chuyén

- Nguyén cong lap rap 1: Han khung dan theo ban vé
thiét ké 1ap banh xe c6 ham cho ca cdu khung dan.

- Nguyén cong lap rap 2: Lap co cdu bang tai vao khung
dan véi cac chi tiét chinh nhu:

+08 d5 mét trau
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+ Con lan bang tai

+ Bang tai

+Dodng co bang tai

+Khdp néi dong co va truc con lan dan dong

- Nguyén c6ng lap rap 3: Lap co cau hoat déng nhu co
cdu chia bét, cdp nhan, tao hinh, xép banh.

+Lap xy lanh, cdm bién ti xac dinh hanh trinh trén xy
lanh

+Dong ca truyén momen cho ca cdu dun bét

+Cam bién quang xac dinh vi tri banh

+Lap dudng 6ng cédp khi cho xy lanh va cac chi tiét h
trg

- Nguyén cong 4: Két n6i cac cam bién, dong co t6i bd
diéu khién PLC, két néi cac thiét bi khi nén.

- Nguyén céng 5: Lap cac tam chan trén day chuyén.

Hinh 11. Day chuyén san xudt banh trung thu tu dong

Day chuyén gom 4 may dudc xdp xép lién tiép véi
khoang céch gilra 2 bang tai dé€ dam bao banh dugc truyén
tur bang tai nay qua bang tai kia khong bi bién dang.

- Han khung dan, ghép co cdu di chuyén.

+Khung: chi ti€t khung dugc thiét ké trén ban vé dam
bdo d6 cliing ving. khung véi két cau duon gian st dung
cac thanh inox 20x20.

+Két cau khung bao dam d& dugc cac chi tiét phia trén
hoat dong tét.

+Khung dugc ghép bang phuong phap han

+ Chi tiét di chuyén ciing dugc ghép & nguyén cong nay
nham dam bao viéc di chuyén dugc thuan lgi, khung khéng
bi cong vénh.

- Lap céc chi tiét bang tai

+Bang tai: 1a cum chi tiét vdi tdc dung chinh dé di
chuyén banh ti nguyén céng nay qua nguyén cong khac
dadm bdo hoat dong tron chu clia bang tai sé dam bao dugc
nang xuat ctia day chuyén.

+Ca cdu cang tai cling chinh la co ciu ¢é dinh dugc vi
tri bang tai nham giam chi phi lua chon chi tiét & d& mat
trau giup cang tai.
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+Déng ca bang tai dugc c6 dinh trén khung dam bao vi
tri giup qua trinh hoat déng én dinh. D& dung khép néi dé
truyén momen t&i truc con lan ctia ddng clia bang tai ti dé
gilp bang tai di chuyén.

- Ghép céc co cdu hoat dong

Cac may trong day chuyén dugc thiét ké véi cac co cau
vGi nhitng nhiém vu khac nhau dé ddm bao cho qua trinh
vé sinh, bao tri slra chlta sau nay cac cum chi tiét, co cau
khong stt dung méi ghép han ma stta dung moi ghép ren
vit.

- Ghép cac thiét bi dién, khi.

+ Céc chi tiét dién, khi va bo diéu khién dugc két néi
cudi cung khi da dam bao hoat dong clia tat ca cac co ciu
co khi truéc dé.

+Cam bién quang, cdm bién dién tir dugc lap vao dung
vi tri dugc thiét ké.

+ Xy lanh dugc ap khi, cac déng co dugc két néi véi bd
diéu khién.

3. KET LUAN

Thong qua nghién cdu nay, nhom tac gia da:

- Tim hiéu, nhan biét dugc |gi ich clia san xuat tu dong
trong hoat déng san xuat day chuyén.

- Tiép can dugc kién thidc vé dady chuyén san suat ty
dong tu do dp dung vao nghién cuu.

- Hoan thién dugc nhiing thiét ké, cac co cdu hoat dong
may va lua chon céc chi tiét tiéu chudn phu hgp cho day
chuyén.

- Ap dung c6ng nghé va day chuyén san xuat banh
trung thu sé giadi quyét dugc bai toan vé nang suat, chat
lugng, an toan vé sinh...

- Tinh toédn thiét ké day chuyén san xuat banh, dong
thai tim hiéu kién thiic vé phan mém NX va PLC.

- Dua ra dugc mé phéng hoat déng ctia day chuyén ti
do dua gan hon thiét ké t6i thuc tién.
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