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THIET KE VA CHE TAO MAY LAM CHAO TOM LOI MiA
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TOM TAT

Chgo tom 1& mét logi mén dn c¢é mét 16p thit xay trén véi tdm xay roi quan quanh than
cay mia. Hién nay hau hét cac san pham logi nay dwoc ban trén thi truong déu dwoc 1am
bang tay, do dé viéc nghién cizu va phat trién san pham nay 1a mét yéu cdu cdp thiét. Trong
bai bdo nay dé cdp dén viéc nghién cizu, thiét ké va ché tao thir dirot mét may san xudt chao
tdm tu déng cdng sudt 240 san pham/ gio bao gom c&c qua trinh cdp 16i mia, ép thit va tom
xay vao than cdy mia va dinh hinh. San pham déap irmg diroc Cac yéu cau dat ra cia cac doanh
nghiép san xuat mat hang nay la ndng sudt cao, chdt heong san pham dong déu, vé sinh an
toan thuec pham dam bdo, chi phi dau te ban dau va bao trinh bdo dwéng thap.

Tir khoa: Chgo tdm; may tw dong; khi nén; thuc pham.
ABSTRACT

Shrimp paste on sugar cane (namely, Chao tom loi mia in Vietnamese) is a traditional
food. The food has core with sugar cane covered by a layer of paste of meat and shrimp.
Currently, most of the shrimp paste on sugar cane in the market are made by hand, so the
research and development of an automatic machine for making shrimp paste on sugar cane is
neccesary. This paper describes the research, design and development the machine with
capacity of 240 products/hour including delivery of sugar canes, paste of shrimp and meat,
extrude and forming. The products qualities meet the requirements of food-processing
enterprises such as high productivity, uniform product quality, food safety assurance, low
initial investment costs as well as low maintenance.

Keyworks: Shrimp paste on sugar cane; Automation Machine; Pneumatics; Foods.

1.  TONG QUAN

Ngay nay, khoa hoc cdng nghé ngay
cang phét trién, kéo theo do6 1a su ra doi cua
cac robots, day chuyén, may moc tu dong,
hién dai va chinh xac,... Viéc ap dung khoa
hoc ki thuat, co khi hién dai vao san xuat, vao
doi song hang ngay di gitp con nguoi nang
cao ning suat san xuat, tiép kiém thoi gian
cling nhu chi phi. Bong thoi, né gilp moi
chuyén tré nén don gian hon. Trén co s ap

dung co khi hién dai vao doi séng hang ngay,
nhat 1a trong nhiing linh vuc thyc pham, ma
cu thé ¢ day 1a “chao tom” — mot moén an hién
van dang con san xuat tha cdng ngay ca trong
cac nha may lon. Hién nay cac nha may san
Xuit san phiam nay déu dugc 1am thu cong. Do
do6, van dé nghién cuau, tinh toan, thiét ké va
ché tao thir nghiém mot loai may san xuit
chao tdm tu dong 1a nhu cau cép thiét hién
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nay nhiam ning cao niang suat cho cac nha
may, dam bao an toan thuc pham,...
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Hinh 1. Kich thuéc chao tom thuong mai
thwong thdy hién nay.

Chao tdm la mot mon an c6 dang hinh
cay, duoc bao boc bai 1 I6p nguyén li¢u
bao gém tém va thit xay duoc boc quanh
mot phan cay mia, cdy xa hoic c6 thé la
mot cdy diia. Nhung pho bién nhét va dang
dugc thuong mai hién nay la chao tom
duoc 1am bang mia. Chao tom thwong mai
hién nay dang dugc lam thu céng trong cac
nha may Ién véi cac kich thudéc va hinh
dang khac nhau. Thuong hién nay cac nha
san xuat thuong dwa ra thi trudong nhiéu loai
chao tébm khac nhau. Tuy nhién, theo khao
st cac loai chao tdm hién dang dugc
thuong mai thi kich thudéc duong kinh
ngoai khang 3cm, duong kinh cady mia
khoang 2cm, chiéu dai cdy chao tém
khoang 12-15cm, chiéu dai phan cady mia
boc tdm khoang 9cm nhu hinh 1. Qua tim
hiéu thuc té cho thay cac cong ty san xuat
san pham chao tdm hién nay déu lam bang
tha céng voi ning suat khong cao, khong
dam bao tét vé van dé an toan vé sinh thuc
pham ciing nhu tao ra cac chat lwong cac
san pham khong dong déu ca vé khdi lugng,
hinh dang... Cong viéc nay dbi voi nguoi
cdng nhan 1a cong viéc san xuat bing tay
lap di 1ap lai gay nham chan cho cong nhan,
dé gay mat tap trung va tai nan lao dong.
Hién nay trén thé giéi va ciing nhu ¢ Viét
Nam chua ai nghién ctu va ché tao may
lam chao tdm ty dong dé dap ¢ng nhu cau
cao cua cac doanh nghiép, ho gia dinh san
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Xuat vira va nhé véi mong muén ty dong
hoa, cdng nghiép hdéa céng viéc san xuat
chao tom.

2. NGUYENLY TAO HINH

Quaé trinh tao chao tbm la mot qua trinh
st dung cac tac dong co ly dé tao cho san
pham c6 hinh dang va khéi lwong nhét dinh.
Trong qué trinh tao hinh cho san pham chao
tom duoc thuc hién trong cac cong doan sau
ciia cac qué trinh ché bién va chuan bj qué
trinh bao goi. Déi véi da s6 cac san pham
dang sét, tao hinh cho san pham Ia mot qué
trinh dugc xem nhu khong thé thiéu. Trong
quy trinh san xuat chao tdm c6 thé yéu cau
san phiam c6 hinh dang, kich thudc va khoéi
lugng khac nhau. Tuy nhién, kich thudc, hinh
dang va khéi luong cua san pham duoc Xéac
dinh boi nhiéu yéu té khac nhau nhu hinh
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Hinh 2. Nguyén ly tgo hinh chgo tom.

CAac yéu cau cua viéc tao hinh cua san
pham chao tdm phai dap ung cac yéu cau vé
dinh dudng va cac tinh chit cam quan nhu
mau Ssic, mui vi, trang théi..., vé& hinh dang
va kich thugc san pham phai dam bao sao
cho viéc thuc hién cac qua trinh tiép theo sau
khi tao hinh duoc dé dang theo nguyén ly
dugc trinh bay ¢ hinh 2. Nguyén ly hoat
dong cua may lam chao tom dugc trinh bay &
hinh 3. Hon hop chao tom dugc dua vao bon
tron sau d6 cip cho phéu. Phéu 1a bo phan
dung dé chira nguyén liéu, vi vay can phai
thiét ké sao cho c6 thé chaa duoc mot sd
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lugng nguyén liéu nhat dinh c6 thé dap ung
cho toan bd qua trinh san xuat duoc dién ra
maot cach lién tuc. Phéu duoc thiét ké va ché
tao bang inox 304 dé dam bao duoc an toan
vé sinh thuc pham c6 thé tich thuc chira duoc
khoang 2600cm® hén hop tuong duong véi
75 cay chao tdm. Ngoai ra phan dudi phéu
duoc ndi véi ng truc dai chia truc vit tai dé
dun nguyén liéu. Bo phan diéu phdi nhién
lieu cho cac chu ky hat/dinh lugng va
cap/dinh hinh 1a van 3 nga. Van 3 nga la bo
phan dung dé dong — mé hai ctra hat nguyén
liéu tir phéu ciing nhu day nguyén lidu xudng
co céu dinh hinh cua quéa trinh. Xylanh hat va
day hdn hop cd ciu tao va chic ning twong
te nhu mot xylanh — piston. B6 phan nay
dung dé tao lyc hat tir phéu xudng, dong thoi
lam budng chta nguyén liéu cho qué trinh

Phéu va vit tai hén

hop chao tdm \ / /

day nguyeén liéu xudng co cau dinh hinh. Hai
qua trinh trén déu duoc thuc hién théng qua
cac cua cua van 3 ngd. Bo phan quan trong
nhat caa hé tong 13 co cdu dinh hinh théng
qua van ép c6 do con. Qua bo phan nay thi
mia va nguyén liéu s¢ dugc dinh hinh thanh
cay chao tdm. Bo phan nay gom c6 2 chi tiét
ghép lai v6i nhau bing ren. Bao gom chi tiét
ngoai 1a van c6 d con va chi tiét trong la 6ng
dan mia — goi chung la éng dan mia c6 do
con. Ngoai ra con cd bo phan cap mia tu
dong co chirc ning cung cdp mia cho hé
thdng (mia dd dwoc cat thanh doan xép 1én
phéu mia) tu dong cho qua trinh . Vat liéu
ding van 13 inox 304 dé dam bao an toan vé
sinh thuc phdm theo quy dinh vé may thuc
pham. M6 hinh thiét ké co khi may tu dong
lam chao tdm duoc trinh bay & hinh 4.

Xylanh déng
l m& van 3 ngd

«——>  _ Xylanh hat va ddy hén

/ l L] hop chao tdm
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Hinh 3. Nguyén ly may lam chgo tom tu dong.

Hinh 4. M6 hinh may thiét ké co khi ciia may
lam chgao tém tw dong.

3. THIET KE HE THONG PIEU KHIEN

Vi yéu cau dinh hinh nhu phan trén,
thi so d6 hanh trinh budc cua cac xylanh khi
nén dé diéu khién cua hé théng lam chao tém
nhu hinh 5. Khi nhin nit START . Cac
xylanh duoc dua vé vi tri ban dau. Céc vj tri
nay dugc nhan biét boi cac cam bién vi tri
tuong tng. Khi hé théng nhan dugc cac tin
hiéu ban dau (tic s1, s3, s5), hé théng diéu
khién xylanh A di ra ¢ mo cira A cia van 3
ngd. Pong thoi 13 qua trinh kich dong co
quay dé quay vit tai, dun nguyén liéu xudng
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cira A cua van 3 ngd dé chuan bi cho qua
trinh hat nguyén liéu. Khi xylanh A di ra
cham s2, hé thdng s& diéu khién xylanh B di
chuyén tir s4 dén s3 dé hat nguyén liéu da
dugc vit tai dun xudng cira A cua van 3 nga.
Xylanh B hit nguyén liéu, di hét hanh trinh
cam bién s3 s& duoc kich hoat, lam cho
xylanh A trg vé vi tri dau lam dong cira A lai,
dong thoi ma cira B cua van 3 nga.

Chuan bi cho qué trinh day nguyén ligu
t6i khu vuc dinh hinh. Khi xylanh A vé hét
hanh trinh, ctra B da mo (s1 c0 tin hiéu). Hé
thdng s& diéu khién xylanh C di tir s5 dén s6
dé day mia t6i khu vuc dinh hinh. Trén doan
duong di chuyén cua xylanh C c6 1 vi tri s7
(cdy mia da vao dugc khu vuc dinh hinh).
Khi hé théng nhan duoc tin hiéu s7 (cay mia
da vao khu vuc dinh hinh).

1 S;
Xyalnh A

0 S1

1 Sa
Xyalnh B

0 S

1 Se
Xyalnh C

0 Ss

Hinh 5. So' @6 hanh trinh buée diéu khién cac
xylanh khi nén cuza méay lam chao tém ty dong.
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Hinh 6. So' @6 mach dién diéu khién 3 xylanh
khi nén cuza may lam chqo tém tu dong.

Hinh 7. May lam chqo tdm tu dong.

Hé théng s& diéu khién xylanh B di tir vi
tri s3 dén s4 dé day nguyén lieu xudng khu
vyc dinh hinh. Qua trinh day nguyén liéu
song song Vi qua trinh cap mia. Két thlc
qua trinh nay thi xylanh B da t&i vi tri s4, xy
lanh C t6i vi tri s6. Sau d6, xylanh C sé duogc
dua vé vi tri ban dau. Cac xylanh khac giit
nguyén vi tri — két thac 1 chu trinh, chuan bi
cho chu trinh tiép theo. Tir nhiing thiét ké va
lwu do trén chdng ta s& thiét ké mach dién
diéu khién hé thdng truyén dong khi nén véi
3 xylanh A, B va C nhu hinh 6.

4.  THUC NGHIEM VA PANH GIA
KET QUA

Sau khi tién hanh phan tich danh gi4 va
thiét ké, thi mo hinh may lam chao tom tu
dong dugc ché tao nhu hinh 7. May c6 cac
thong sb dugc trinh bay trong Bang 1.

Bdng 1. Thong sé ky thugt cia may lam chgo

tom tu dong
STT Pic tinh Thong sé
1 | Kich thudc may 1000
X700mm
2 | Khéi lugng 78 kg
3 | Ning suét 240 sp/h
4 | Higu dién thé 220V
5 | Nang lugng dién tiéu 0.12KWh
thu
6 | Thétichchwahdnhop | 2600cm®
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7 | Sb luong 16i mia 30 I8i

chwra trong hop

8 | Chiéu dai chao tom
(c6 thé dicu chinh
chiéu dai hanh trinh)
9 | buong kinh chao
tom (dieu chinh ong
con dinh hinh)

50 - 150 mm

25-50 mm

Sau khi ché tao, nhom da tién hanh hang
loat cac thir nghiém cac dac tinh cia may
nhu kha ning hat, diy nguyén liéu, kha ning
dinh hinh san pham, kha ning cdp mia tu
dong cua phéu, kha nang dun nguyén liéu cia
truc vit tai va kha ning diéu khién cua van 3
nga. Tét ca cac dic tinh thir nghiém déu dat
y&u cau dé ra nhu hinh 8.

Sau khi thiét ké, ching t6i da tién hanh
ché tao may lam chao tém tu dong sur dung
van ép co do con dé ép nguyén liéu bam vao
cdy mia va dinh hinh san pham véi cac théng
s nhu Bang 1. Trong qué trinh thir nghiém,
chung t6i da tién hanh st dung van ép c6 do
con dé ép nguyén lidu bam vao cay mia va

dinh hinh san pham véi cac thong sé da dé ra.

Ngoai ra, may con dugc thir nghiém dé danh
gia kha nang hut nguyén liéu, kha nang hoat
dong cua cum van ép, kha ning diéu khién
van 3 ngi bang xylanh,... Thong qua qué
trinh thuc nghiém, ching t6i da xac dinh cac
yéu t6 k¥ thuat anh huong dén chat luong
cua san pham bao gém: Do 6n dinh cua ap
suat khi nén, van tc caa xylanh, kha ning
phdi hop cua 2 xylanh, do cén cua van. Ap
suat cua khi nén yéu cau phai 6n dinh trong
toan qué trinh hoat dong.

_ £ R
A S
Hinh 8. Két qud véi nhiéu kich thiréc
khac nhau.

Bdng 2. Mai quan hé giira khai lirong, chiéu
dai, dwong kinh cua chao tém

STT| Vantéc | Buongkinh | Khoi
xylanh day | ngoai chao luong
mia (V) tom (D) | chao tdm

1 |0.06 m/s 3.15¢cm 200g
2 | 0.07m/s 3.05cm 1709
3 [0.08 m/s 3.00 cm 160g
4 10.09 m/s 2.90 cm 1509
5 10.1m/s 2.75¢cm 130g

Pé dap ung duoc diéu d6 ching ta
phai s dung thém van diéu ap dé cho
ngudn khi cap vao xylanh ludn on dinh ¢
mot mac &p suat tinh toan. Sau qua trinh
tha nghiém, diéu chinh tiét luu khi vao cac
xylanh B va C dé thay d6i van téc thi nhém
dd dua ra két luan véi nang suat 1a 15 gidy/
san pham thi chéat luong san pham s& tbt
nhit theo méi quan hé giita cac thong sb dat
duoc cua chat luong san pham nhu Bang 2.
Mot trong nhitng yéu cau dau tién dé danh
gia tinh dap ung cia may la can phai thyc
nghiém vé chat luong san pham va ning
suat caa may. Trong viéc xac dinh cac yéu
t6 ky thuat anh huong dén chat lugng san
pham bao gém: P ¢on cua éng con dinh
hinh, toc d6 cua xylanh, phéi hop giita
xylanh B va C, d6 on dinh cua ap suat khi
nén va téc do quay truc vit tai dan nguyén
liéu. Nhu vay, van tdc xylanh day mia
khoang 0.08 m/s la duong kinh cdy chao
tom dat yéu cau da dé ra. Ngoai cac yéu té
vé k¥ thuat thi ciing co sy tac dong vé do
két dinh, mém déo caa nguyén liéu. Tat ca
déu qua qua trinh thyc nghiém dé diéu
chinh mét cach hop ly. Sau khi thtr nghiém
nhiéu lan, diéu chinh van téc cac xylanh
cling nhu dong co nhu trong hinh 9. Nhom
dua ra két luan ning suat cia may co thé
dat duoc 1a 240 san pham/gio thi chét
lugng s& dugce dam bao nhat.
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Dem) 5. KET LUAN
Bai bao da trinh bay tom tat viéc thiét

31 L z L A A
ké va ché tao may lam chao tom tu dong.

%gg May da cat giam qua trinh thao tac bang tay
25 trong viéc: Cap mia ty dong; Ep va dinh hinh
cay chao tdm. Viéc st dung mdy la hiéu qua
hon vi may c6 thé lam viéc 24/7 trir nhitng
thoi gian bao tri bao dudng. Hon thé nira la
0 ooc o0 o5 ooe ol s Viéc sur dung ma’ty giap dam bao viéc vé sinh
M@ an toan thuc pham hon, c6 tinh ccj)ng nghiép
hoa, tu dong hda hon so véi lam bang tay. Co
200 thé két hop voi cac hé théng khac trong day
170 chuyén san xuét.
120 LOI CAM ON
Xin chén thanh cam on Truong Pai hoc
Su pham Ky thuat TPHCM di hd tro tai
Vs chinh cho dy &n nay.
0o 006 007 008 009 0.1

Hinh 9. Biéu do quan hé gia vdn téc xylanh
day véi dwong kinh va khoi lwong chao tom.
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