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Tom tat - Trong bai bao nay, nhomtac giatrinh bay quatrinhlén
y tuung thlet ké va ché tao mét mo hinh hé thong g6i mé xing
co nang suétcao. Keo mé xing |amot dac san dmthuc ca khu
vic mién Trung Viét Nam, d&c biét 1a tai tinh Thira Thién Hue
Taitinh nay cé motséd lang nghe tha céng san xudtme xung ndi
tiéng. Tuy nhién, quy mo san xuét clianhirng lang nghé& nay con
nhd do hoat ddng san xuét conlambéng tay, dac biét trong khéu
dong gm Vidacthucla keo me xing ladéo vaco bé mat dinh,
va nguyén liéu goi banh chd yéu la nilon rat bam dinh, nén viéc
ché tao mdt hé thdng khép kin cé kha néng déng géi tot 1a kho
khan. Mo hinh dwoc gidi thiéu trong bai bao nay cé mot sb u
diém ndi bat nhw sau: Kha nang déng géi chinh xac, ndng suét
cao, débao triva slracha.

Tir khéa - Hé thdng san xuét; hé thdng dong goi san pham; san
xuatsach

1. Pit van dé

Keo me xung 1a mdt dac san 4m thuc cua tinh Thua
Thién Hué. Keo duoc ché bién tir thanh phin nguyén liéu
gdom duong, lac (dau phéng) mach nha, vani, mé tring, bot
loc, bot gao va co thé co banh trang mong [1]. Theo Quy
chuin k¥ thuat dia phuong san pham meé xtung Hué [1], c6
hailoaime xung l1a meéxtng déo va me xtng gion. Vi dic
tinh cia meé xng déo 1a mém, déo, va be mit ngoaico tinh
dinh,ngoaira, bao bidugc str dungla nylon trong va mong
rit bam dinh, nén dong goi bao bi mé xtmg déo 1a twong
dbi khé khan. Trong bai bdo nay, nhom tac gia tap trung
vao viéc thyc hién dong g01 tu dong me xung deo

Hlnh 1. Keo meé xurng da dwoc dong goi.
Nguon anh: VietnamHueTourism

Caclangnghé san xuatmeé ximg & tinh Thira Thién Hué
hién nay con & quy mo nho, ningsudt chua cao vi chi yéu
sanxudtthucong baingtay & ca khau ché bién va dong goi
[2]. Quy trinh d6ng goi bangtay keo mé ximg cé thé duge
tom tit nhu sau: Nhan keo tho tir khau ché bién, lay va cat
nylon theo kich thuéc cua keo, goi keo, gia nhiét trén nép
gip dé dan cd dinh nylon trén keo, dua keo ra ngoai.

Abstract - In this paper, the authors propose a concept of a high
performance of Vietnamese sesame seed candy packaging model.
Sesame seed candy is a speciality of the Central Vietham, especially of
Hue, the andent capital of Viemam. Sesame seed candy is mainly crafted
in some traditional vilages in Hue. Because of handicratft, the performance
of packaging process is low, and the appearance of packages is hot so
attractive. Two important physical characteristics of sesame seed candy
are stickiness and softness. The material used for the p ackage is mainly
nylon. Those combinations trouble the automatic packaging process. The
proposed model has the following advantages compared to tackle those
obstacles: precise and homogeneous package, high performance, and
easy maintenance. The modelcan be studied to make a closed, automatic
sesame seed candy manufacturing system inthe future.

Key words - Manufacturing system; packaging system; green
manufacturing
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Hinh 2. Quy trinh dong géi thii cong keo mé xirng
- Co thé nhan thay, trong khau dong goi keo mé xung,
can rat nhieéu nhan cong dé thyuc hién dan dén mot s6 van
dé tontaisau:

- Hinh thtrc bén ngoai cia gidy goi keo khong ddng
nhat, vitay nghé cia moi cong nhan la khacnhau;

- Nang suatkhong cao,vilam bangtay;

- Cong doan gia nhiét dé dan phﬁn nylon nhiéu lang
ngh€ con st dung nguén nhiét 1a nén dan dén khong dadm
baoantoanlaodong;

- C6 thé khong dam bao an toan vé sinh, vi cong nhan
tiép xuc tryc tiep vdi keo ¢ dangtran sau ddé maoi dong goi
bang tay, mudi chi tu nén parafin trong cong doan dan
nylon c6 thé 4m l6p bao bi.

Viéc tu dong hod khau donggoi c6 thé gitp tingning
suat cing nhu dam bao hinh thirc bén ngoai cua goi keo
dep va dongnhat. Hién tai, theo hiéu biét cia nhom tac gia,
van chua co6 mot mo hinh ty dong hoan chinh va mangtinh
module (dé c6 thé lip ghép dé dangvai khau ché bién).

2. Tinh hinh thye té va giai phap

Hién nay, van chua c6 s liéu thongkeé chinh thirc vé
ning suat lam viéc cua thg dong gbi me xung. Theo khao
sat cua nhom tac gia, mot nguodi thg lam keo binh thudng
¢6 thé dan dugc trung binh khoang2500 sin pham keo mé
xing trong mot ca lam viéc tam tiéng, tirc tiéu tén khoang
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11.5s/san phdm. Ngoaira, nhu di dé cap & phian 1, khi san
xuétthi cong, keo dugc dan nylon béngnguén nhiét chinh
1a nén parafin anh huong dén an toan lao dong va an toan
vé sinh thuc phém; Tho 1am keo cAm keo mot cach truc
tiép cling anh huong dén chatlugng vé sinh cuia vién keo.

Hinh 3. Péng g6i mé ximg thii cong bang tay tai
mot lang nghé ¢ Hué. Nguon anh: ViethamHueTourism

Sau khi tham khao mét sb tai liéu chinh thuc c6 lién
quan dén quy chuan ché bién meé xtung [1], nhém tac gia
datra motsd yéu cduma mo hinh phdidat dugc nhu sau:

- bam bao vé sinh an toan thuc phém;

- Hoat d(f)ngén dinh & cuong d6 hoatddngcao;

- Bao bi dugc dong goi ddng nhit va dong déu theo
chuandatra tur trudc;

- Ti 1é dong goi 16i thap;

- D& lip rap, diéu khién, va nangcép & thyc dia;

- D& ché taova co gia thanh thap.

Trong mé hinh nay, bu6c quan trongnhat 1a gdp va dan
nylon lai trén thdi keo mé xting. Thdi keo phai dugc dan
phaidam bao tinhthamm¥ vakhé bibungveét dan. Sau khi
phan tich mt s phuong an, nhém tac gia dua ra mot so
nhan xétnhu sau:

- Néu sir dungcanh tayrobot dé gip nylon: Phéisir dung
dau gap mém vi nylon 1a vat liéu dé bi hu hong, doi hdi do
chinh xac hoat dong cao vi thoi keo c6 kich thudc nho, toc
do hoat dongcham, kich thudc congkénh va chiphicao [3];

- Néu str dung hé thdng xylanh dién/ khi nén thi hé
théng céng kénh, hoat dong on,va canhé théng dd gé,dinh
vi chinh xaccao.

Nhom tac gia dé xudt st dung haikhuén dinh vi két hop
rinh d?lnﬂhuérng va dau gia nhiét d€ tién hanh goi keo véi
cacuu diém nhu sau:

- Khuén dé& ché tao véi gia thanh thap: khudn duge in
3D bang vat liéu nhwapolylactic acid(PLA) an toan trong
XU li thyc pham va than thién véi moéi truong [5, 6, 7];

- B¢ chinh xac dong goi cao;

- Pau gia nhiét han ché tdi da cac anh huong tir mudi
parafin,moidéan dep va dong nhat.

Quy trinh congnghé twong img véi cac yéu ciu va nhan
xét & trén duoc tom tattrong so dd & Hinh 3.

Nguyén Iy hoat dong tdng quat cia mod hinh dugc md
ta nhusau: Pautién, thoikeo s€ dwgc van chuyén theo bang

taiti vi tri cia motxylanh A, ddng thoi tAm boc nylon s&
duoc cip thong qua hé thong truc ddn huéng cb dinh va
truc ép dugc truyén dong nho dong co budce; Co cdu cit
bangdao s& catdut tim nylon véi kich thudce yéu cau, keo
s& dugc xylanh A ddy téivi tri phia duditim nylon da duoc
cit, dong thoi mot xylanh B khac s& day toan bo vao cic
khudn; Sau khiqua haikhuon thi viéc dong goi keo co ban
di duoc dinh hinh; Khi hoan tit congdoan goi keo thi keo
s& dugc day qua hé thénggia nhiét dankeo bingbd truyén
vit me-dai 6c dé dan keo lai thanh san pham hoan chinh.
M5 hinh lip rap hoan chinh dugc cho trong Hinh 5.

Cép tdm boc
nylon

Cép keo théi da
ché bién

Hé thdng khuén

Y

Hé thdng dan gia
nhiét

Y

LAy s&n pham d&
hoan thién

Hinh 4. Quy trinh cong nghé dong goi keo mé xirng déo

Hinh 5. M6 hinh ldp rdp hodn chinh ciia
hé thong dong goi keo me xung
Bing 1. Cdc chi tiét/ cum chi tiét chinh trén mé hinh

1 |Khung may 8 |Xy lanh khi nén

2 [Puong dan keo ra 9 |B6 phén cip bao

3 |Ta diéu khién 10 |Cubn ni long

4 [Cum cép valam déu keo 11 [Pong co bude

5 |Bang tai 12 |B truyén vit me-dai 6c
6 |Khuon 13 |LO X0 nén

7 |B6 phan cat bao

2.1. Co ciu cip keo
Kich thuéc mot thoi keo me xung ld dai X rong X
cao = 38 X 38 x 13 (mm) véi khoi lugng trung binh la
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359. Co cAucép keo co nhiém vu vén chuyén keo di duoc
ché bién dén co cdu dong goi (ghp va dan nylon). Trong
mé hinh dugc d& xuit, mé xing dugc cip bang hé thong
bang taicao su (Hinh 5, cum chi tiét (5)). Ngoai ra, trudc
khi vao bang tai, cac thdéi keo me xung dwgc cho qua co
cdu lam déu va dinh hudéng (Hinh 5, cum chi tiét (4)). Hé
thdng bangtaicao su c6 16p phu chdng dinh dé han ché tdi
da hién tugng dinh keo trén bangtai.

2.2. Co ciu cip tim géi nylon tw djng

Co cducap tdm goi nylon tu dong dugc cho trén Hinh
6. Mé xtng 13 loai thyc pham co thé bao quan duoc lau
trong diéu kién binh thuong néu dugc dong goi kin. Nylon
la vatli¢u dugc chon dé dong goi thoi keo mé ximg Vi tinh
kin, dai, bén, va it thim nudc [4]. Nhom tac gia sir dung
cudn nylon cong nghiép c6 sin trén thi truong co kich
thudc chiéu rong 130mm (1). Thoikeo c6 dangvudng nén
kich thugc tam nylon goi dugc chonla 130 x 130 (mm).

Hinh 6. Co cdu cap tam goi nylon t déng
Co cducap tAm goi nylon gdm cum ba truc din huéng
va cangnylon (2), haicép truc ¢p (4) dé dantam nylon goi
toi dung vitri. Co cau catnylon (5) dugc dan dong bang

bo truyén vit me-dai 6¢ thong qua dong co budce truyén
dong (3).

Hinh 7. Nylon cudn cong nghiép

2.3. Co ciu géikeo

Diém m&i cta hé thong goi keo mé ximg tu dong trong
baibaonay la hé théngkhuon goi keo. Hé thonghai khuén
nay dugc mota & Hinh 8 vad Hinh 9. Thay vi str dung canh

tay robot hoac hé tnéng xylanh dé goi, thoi keo sau khi
dugc dat vao gilta tam goinylon, s& dugc xylanh day qua
hé thonghaikhuon dugce lap noitiép nhau theo trinh ty sau:
- Khuén 1 ¢6 nhiém vu lam dinh vi tim boc nylon lén
bon matbén cua banh;
- Khuén 2 tao cac duong nép gp va cb dinh cac duong
nép gipnay.
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Hinh 9. Khudn 2

Bt keo I1&n tAm
nylon d3 dugc cat
va kep chat

Keo nhan duoc te >
bang chuyén

Piston ddy keo
qua hé théng
khuén 1va 2

Chuyén keo da
gap dén hé thdng =
dan gia nhiét

Hinh 10. Trinh t gdp keo

2.4. Co ciu din keo

Co cdu dan keo tu dong & Hinh 11 ciing 1a diém mai
S0 v6i hinh thuc lam thu c()ng truyén théng. M6 hinh sir
dung diu gia nhiét (1) c6 kiém soatnhiét d6 tw dong bang
hé théng cam bién va vi didu khién. Pau gia nhiét han ché
tdi da viéc san sinh mudi carbon va dam bao cac mdi dan
dong nhat. Nhiét do trén dau gia nhiét duge duy tri & nhiét
do tir 150-250 36 C béng dién tré nhiét va dugc gidm sat
boi hé théng cam bién nhiét. Bé dam bao diéu kién lam
viéc 1au dai, trén co ciu gia nhiét c6 thém quattan nhiét
duoc diéu khién PWM dé lam maét cho céc chi tiét va
co cu ¢ gan dau gia nhiét. Co cdu cam (4) va dong co
bude (5) duoc ga trén d6 ga (3) lam co cdu dantim nylon
g0oi keo.
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Hinh 11. Co' cdu gia nhiét dan tam nylon goéi keo
2.5. H¢ thong diéu khién

Vi chi dimg lai 6 mirc mo hinh va chi phi khéng cho
phép,nhém tac gia chi st dung vi di€u khién Atmega 2560
[8] 1am b¢ diu khién trung tim cho hé thong, Thong qua
vi diéu khién, h¢ thong hoat dongthong qua bon khoi dicu
khién quan trong nhu sau:

- Khéi cam bién bao g6m cam Qién nl{iét do déthu thap
d@r liéu nhiét 36 bo phan dénkco déco thé‘diéu chinh nhiét
d6 duoc phu hop, caccam bién tiém can hongngoaiva cam
bién quang trg dé x4c dinh hanh trinh xylanh va dé kiém
tra hét keo, hét bao nylon;

- Khéi machrelay gom 6 kénh c6 nhiém vu diéu khién
vandién tu, battatdong co bangtai, battat dién tro nhiét,
battatdén va coibaoddng;

- Khéi mach bao gdm cac Drive TB6560 va Drive
TB6600 dé diéu khién dong co budc;

- Khoéi xy lanh khi nén gdm hai xylanh khi nén va hai
van ddo chiéu dién tir 5 ctra 2 vi tri d€ dicu khién xylanh.
Trén mbivan déu c6 van tiét luu khi nén dugc lép & haidu
duong dan khi dé c6 thé thay ddi téc do xylanh theo yéu
ciu. Pé chéngnhidu do cudn day van dién lac dongma van,
diode dugc sir dung dé dap xung gay nhidu cho hé théng.

MBS hinh thyc té cua hé théngsau khi duge lip rap hoan
chinh dugc cho & Hinh 12.

Hinh 12. M6 hinh hodn chinh ciia hé théng

Hinh 13. Keo dwoc géi trén mo hinh, mat den danh déu mat
dwoc dan khi di vao co cau dan

3. Két luan

M6 hinh thyc té da dugc chay thir nghiém véi ti 1¢ 16i
dong goi thap (< 1%), san phdm goi duge dong nhat va
chic chén. Nang sudt lam viée dat duge 6s/san phém, e
khoang4800 san pham/ca lam viéc 8 tiéng, g p d6i tho lam
viéc binh thuong. Kich thudc tong thé cia mo hinh khanho
(dai x rong X cao = 850 X 260 x 640mm), cho phép lip
dattaicacco so san xudtnho 16.

Do chi dimglaié cép d0 mé hinh nén mot s chi tiét va
vt liéu trong san phdm con chwa dap tng dugce yéu ciu
cong nghiép. Tuy nhién, vi thiét ké theo dang module,
trong twong lai, cac chi tiét va vatliéu nay hoan toan c6 thé
dugc thay thé dé dap img yéu ciu khit khe ciia san xuit
congnghiép quy md Ién.
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