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NGHIEN CUU THIET KE MAY PHAN CO TOM
Tran Thanh Hiing, Nguyén Huynh Anh Duy va Ly Thanh Phu’ongl

ABSTRACT

Shrimp classifying is a compulsory stage in food processing manufactories. This paper
presents a research on designing a prototype for a shrimp classifying machine to replace
workers, to increase productivity and accuracy of the classifying process. Based on the
principle of weight sensing, the machine can recognize the category of each shrimp and
drive it to the correct position. Results of testing show that the machine can work well in
the laboratory condition.
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TOM TAT

Phan logi tom theo cac co khdac nhau la mot cong doan bat budt phdi thyc hién ¢ cac nha
mdy ché bién thity hai san. Bai bdo nay trinh bay mét nghién cieu nham thiét ké, ché tao
mé hinh thir nghiém cho mét may phdn cé tém tw dong dé thay thé céng nhdn, nham ning
cao hiéu sudt phan logi va cdi thién dé chinh xdc ciia viéc phan loai. Dya vao nguyén ly
cam bién trong luong cua tom, mdy c6 thé nhan ra logi ciia moi con tom va dwa no vao vi
tri thich hop. Két qua kiém tra cho thay mdy hoat déng tot trong diéu kién & phong
thi nghiém.

Tir khéa: Phén logi tém, vi diéu khién, cam bién trong lwong, bing tii

1 GIOI THIEU

Viéc xuét khau thity hai san da mang lai mot nguon thu rat 16n cho dat nudc, trong
d6 tom chiém mot ty trong rat 16m. Theo s liéu cta Téng cuc Thuiy san, nam 2011
mic du kinh té gap nhiéu kho khan, xuit khiu tom van dat mirc gﬁn 2.4 ty USD,
chiém phan 1én trong tong kinh ngach xuat khau thuy sin (hon 6 ty USD)
(VASEP, 2012).

Dé co thé xuat khau dugc, tom phai dugc phan loai theo trong luong thanh loai 1,
loai 2,...trudc khi thyc hién cac khau khac. Viéc phan loai tom bang tay doi h01
phai huy dong mot lugng 16n nhan cong méi dam bao dugc hiéu suat yéu cau.
Hién nay, nhan cong nganh thuy sin dang ngay cang khan hiém, gia thanh lao
dong ngdy cang tang (Thanh Son, 2010). Trong khi do, luvong tom xuat khau ngay
cang tang. Néu tiép tuc phan ¢¢ tom bang tay, cac nha may ché bién c6 thé khong
tim du lwong nhdn coéng can thiét, va phai ton chi phi 16n cho viéc nay. Diéu nay
lam tang gia thanh, gidm tinh canh tranh cta tdm Viét Nam.

O cac nudc phat trién, may phan cé tom da dugce nghién ciu tir 1au va duge st
dung nhiéu trong cac nha may ché bién thuy hai san (Joseph Mraz, 1973; James J.
Stipe, 1991; Egill Thor Ragnarsson, 2001; Hansen, Henning Ingemann, 2004; Egill
Thor Ragnarsson, 2005). O Viét Nam, linh vuc nay chua dugc quan tam nghién
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cuu. Trong nhiéu nha may ché bién thiy hai san, viéc phan cd tom dugc thuc hién
mot cch thi cong lam t6n nhidu nhan cong nhung hiéu qua rat thap trong khi sai
sO rat 16n. Chi co cac nha may 16n méi c6 thé mua may phan co tom ciia nudc
ngoai vi gia may rét cao.

Nghién ctru nay nham thiét ké ché tao mot may phan cé tom mot cach tur dong. Chi
can mot vai cong nhan dua tdm vao dau vao cia may, & dau ra tom s& dugc vao
cac 6 khac nhau tuy theo trong luong cta chung. Giao dién cua may cho phép cong
nhan dé& dang thay d6i cic thong s6 co tom can phan loai ciing nhu theo ddi s6
luong tom da dugc phan loai xong.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén Iy hoat dong va yéu céu thiét ké

Giéng nhu cic hé théng phén loai tuy dong, may phan cd tdom hoat dong theo
nguyén 1y co ban nhu mé ta trén Hinh 1. Ngd vao cua hé thong s& nhan tém chua
phan loai va dua vao bo phan cam bién rdi qua ngd ra phan phdi. B6 cam bién s&
nhan dang tinh trang cua tom (kich thudc, trong luong,...). Dya vao két qua tir bd
cam bién va co so dir liéu di cai dat, bo phan diéu khién s& quyet dinh tom thudc
loai nao. Sau cung, bd phén phan ph01 ¢4 nhiém vu dua tdm dén dang vi tri da
duoc lya chon boi bd diéu khién.

Mot hé thdng phén loai tom c6 rat nhidu thong s6 nhu kich thude, trong lugng tbi
da caa tom, hiéu sudt phan loai tdi da, do chinh xac, sb lugng co co thé phéan loai.
o] day nham muc dich thiét ké va ché tao thu nghiém, cac thong sb cua hé théng
duoc dit ra kha han ché. Cu thé, hé théng can thiét ké c6 hiéu suét tbi da 30
con/phut, do chinh xéc trén 85%, co thé phan loai tom ra 10 c& khac nhau, tom dai
tdi da 150 mm.

Ngé vao nhan tém (—»  Cambién - Ngb ra phan phdi tém
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Hinh 1: So dd nguyén ly hoat dong ciia may phén loai tdm

2.2 Thiét ké ngé vao nhin tém

B6 phan nhan tdom c6 nhiém vu tiép nhén tdm & dau vao va dua dén bod phan cam
bién. Dé b phan cam bién c6 thé nhan dang ding, bo phan nhan tom phai dua tom
di hang mot qua bd cam bién & toc do va khoang cach khong ddi, tom phai di
chuyén 6n dinh trén mot mit ngang, khong dan xdc. Toc do tiép nhan phai dat
30 con/phnt.

Dé dap ung cac yéu cau trén, bo phan nay duoc thiét ké thanh hai bang tai ndi tiép
nhau nhu Hinh 2 va Hinh 3. Bang tai 1 c¢6 nhi¢ém vu nhéan va dan trai tom, trong khi
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bang tai 2 s& 6n dinh tdc d6, khoang cach di chuyén cua tom va chéng dan xde.
Céac bang tai dugc kéo boi cac dong co dién mot chiéu qua b truyén dong day dai.

Viéc nhan va dan trai tdm mot cach tu dong trén thuc té 1a rat kho thuc hién, mic
du vé 1y thuyét c6 thé 1am dugc (Egill Thor Ragnarsson, 2005). Vi vdy khau nay s&
duoc thuc hién thu cong. Bang tai 1 duoc chia san thanh cac 6 déu nhau ngan cach
bdi cac thanh cao su. Mt cong nhan s€ lam nhiém vu dat vao ting 6 mot, mdi 6
mot con.

Bing tai 2 dugc thiét ké dai hon bang tai 1 va chuyén dong & tdc do nhanh hon
bang tai 1 1.9 1an. Pidu nay lam cho khoang cach giira hai con tom ké tiép ting
1én, dam bao khong bao gio ¢6 hai com tém cing vao bd phan cam bién (trir
truong hgp cong nhan bo hai con tdm vao cung mét 6). Mat ngang cia bang tai
phia sau duoc diéu chinh thap hon bang tai phia trudc 2-4 mm dé tom di chuyén dé
dang, khong dén xdc.

b) Hinh chiéu ngang

a) Phéi canh
Hinh 2: Bing tii 1 (dai 820, rong 263 mm, tbc dd di chuyén 21mm/s)

SN =
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b) Hinh chiéu doc
a) Phéi canh

Hinh 3: Bing tii 2 twong tw nhung dai hon (1530 mm), di chuyén ¢ téc dd 39mm/s
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2.3 Thiét ké bd phan cam bién

bay 1a bo phan quan trong nhat ciia hé théng phén loai, c6 nhiém vu xac dinh khéi
luong cua ting san pham dé tir d6 bo phan diéu khién dua ra quyét dinh phan loai
mot cach chinh x4c. Dé dap ung yéu cau thiét ké chung, b phan nay phai xac dinh
dugc khoi lugng tom véi do chinh xéac trén 85% trong khi tom dang di chuyén &
toc do cao.

Di c6 nhiéu nghién ciru thiét ké may phéan c6 tom, thé hién & sé luong cac bang
phat minh sang ché di ding ky. Cac nghién ciru nay phan 16n déu tap trung vao
giai phap co khi, cu thé 1a tao sang cac khe voi do rong dit trude dé tom roi vao
(Joseph Mraz, 1973; James J. Stipe, 1991; Egill Thor Ragnarsson, 2008). Giai
phap nay co khuyét diém 16n 1a qua cimg nhic, kho thay doi thong sé c& tom.
Ciing c6 nghién ciru thiét ké co ciu diéu chinh do rong khe (Egill Thor
Ragnarsson, 2001). Tuy nhién, d¢ chinh x4c no6i chung 1a khéng cao.

Véi uu tién cao cho dg chinh xéac, cam bién trong lwong (load-cell) dugc sir dung
dé thiét ké bd phén nay, g1ong nhu nguyén 1y can dién tir. Tom dugce di chuyen qua

can bién & toc do cao bang mot mot bang tai ngan. Toan bd bang tai, bao gom ca
khung va bd phan dong luc, dugc gin 1én mot cam bién trong luong (goi tat 1a
bang tai can) (Hinh 4). Mot dau can (signal conditioner and reader) duoc st dung
dé doc sb liéu tir cam bién trong luong va truyén vé bo didu khién. Dé giam thiéu
sai sd, toan bd bang tai va bd phan dong luc duoc thiét ké sao cho téng khéi lugng
1a nho nhat.

Cam bién
trong lugng

313

a) Phéi canh b) Hinh chiéu ngang

Hinh 4: Bing tii cin (dai 445 mm, rong 252 mm, téc dd di chuyén 39mm/s)
2.4 Thiét ké ngé ra phan phoi tom
Sau khi di qua bo phan cam bién, tom dugc dua ngay vao bd phan phan phdi. Pay
1a bd phan chap hanh, c6 nhiém vy dua tom dén vi tri thich hop tuy theo trong
luong cia nod. Theo yéu cau thiét ké chung, hé thong phai c6 thé phan phoi toi 10
vi tri khac nhau véi toc d6 30 con/pht.
bé dap ung cac yéu clu trén, bd phan nay duoc thiét ké thanh mot bang tai dai,
trén do bo tri muoi tay gat d€ dua tdm vao cac vi tri dd dinh san (Hinh 5). Toc do
di chuyén dugc thiét ké bang toc do bang tai 2. Ra khoi bang tai can, tom di
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chuyén theo hang mét & tdc do cao. Khi tdom dén gﬁn vi tri ma né sé& thude ve, tay
gat tuong Umg s& mo ra dé kéo tom vao khay chira. Céc tay gat dugce di€u khién
doc 1ap, nén nhiéu tay cé thé hoat dong cuing luc.

Hinh 5: Bing tii phin phos (dai 4500 mm, rong 252 mm, di chuyén & téc dd 39mm/s)
va céu tao tay gip (nhin tir trén xudng)
2.5 Thiét ké bd phan diéu khién

Toan bd cac by phan phia trén s& khong thé hoat dong duoc néu thiéu bd phéan diéu
khién véi vai tro diéu phéi hoat dong cua toan hé théng. Bo diéu khién c6 nhiém
diéu khién cac bang tai, doc dir liéu trong lugng tir déu can, so sanh véi co so dit
lidu va quyét dinh diéu khién tay gat nao dé dua tom veé vi tri tuong tng vdi trong
lwgng cia no.

B diéu khién gom hai cap: cip cao va cap thip, dugc trinh bay dudi dang so do
khéi ¢ Hinh 6. O cdp cao, mot may tinh duogc sir dung dé tao giao dién giao tiép
nguoi dung, cho phép tao va luu trir co s¢ dir liéu, nhén dir liéu trong lugng, so
sanh va quyét dinh tay gat nao s€ hoat dong. O cép thap hon, mot vi diéu khién
dugc sé doc cac cam bién, diéu khién cac bang tai va cac tay gap.

Dé xé4c dinh chinh xac thoi diém can doc di liéu trong lugng, mot cam bién quang
hoc (mat than) duoc s dung. Tuong tw, mot cam bién quang hoc thir hai duoc
dung dé xac dinh thoi diém tom bat dau di vao bang tai phan phdi. Tir thoi diém
d6, quang duong tom di dugc trén bang tai duoc tinh todn nhd sy trg gitp cia mot
encoder (cim bién goc quay). Nho thong tin ndy ma cic tay gap co thé bat tom
mot cach chinh xac.

Tin hiéu ra tir vi diéu khién dugc duwa qua mach cong suit dé cung cp du dong luc
can thiét cho cac bd phan chap hanh. O diy, dé thun tién, dién dugc chon la
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nguén dong luc chinh cho ca hé théng. Cu thé, bbn bang tai dwoc van hanh nho
bbn dong co dién mot chiéu 24V, trong khi mudi tay gip hoat dong nho cac cudn
solenoid xoay chiéu 220V va céc 10 xo (thiét ké ban dau sir dung cac cudn solenoid
mot chidu nhung khéng tim duoc cudn da cong sudt).

Cam bién
> )
s > -
Vidieu N cang sust == Chép hanh
————— khién
ST
May tinh >

Hinh 6: So' dd khéi b phan diéu khién

Bing 1: Két qua thwe nghiém

Col Co2 Co3 Co64 C65 Co6 Co7 Co8 Co69 Co10
(1-10g) (11-20g) (21-30g) (31-40g) (41-50g) (51-60g) (61-70g) (71-83g) (84-97g) (98-200g)

89 lan 94 76 76 94 94 76 16 94 94
kiém tra

Solan g 99 68 70 88 93 70 65 90 93
chinh xac
X4c suit

ding 93% 96% 89% 92% 94% 99% 92% 86% 96% 99%

3 KET QUA VA THAO LUAN

M6t mé hinh may phén c& t6m da dwoc ché tao nham muc dich thir nghiém, kiém
tra cAc giai phap thiét ké. Dya trén may nay, nhom kiém tra vién doc lap (voi
nhom thiét ké) di tién hanh rat nhiéu thir nghiém dé kiém tra tinh chinh xac cta
viéc phan loai. Bay kiéu kiém tra d3 dugc tién hanh trén mudi ¢é tdm cb dinh, bao
g(‘Sm: kiém tra don 18, tdng dan lién tuc, giam dan lién tuc, lién tuc tirng nhom, lién
tuc cac nhom 18, lién tuc cac nhom chan, gia tri bién-tdm, va kiém tra ng?lu nhién.
Téng hop két qua kiém tra dugc trinh bay & Bang 1. Két qua cho thiy d6 chinh xéac
cua viéc phan loai kha cao. Ngoai trir hai cé tom loai 3 va loai 4 c6 do chinh xac
dudi 90%, cac cd con lai déu co do chinh xac trén 90%.

Mo hinh may phén cé tdm hién tai dat hi¢u suét phan loai khoang 30 con/phut véi
do chinh xéc trén 85%, dat yéu cau thiét ké. Tuy nhién, hiéu sudt ndy van con kha
han ché 80 VOi tbc do cua cac may phén c¢ hién c6 trén thi truong (150 con/phut).
Hiéu suét ciia may bj gidi han boi hai yeu t6 chinh la téc do dap mg cua cam bién
trong lwong va do rung dong cua tay bat. Yéu t6 thir nhat co thé cai thién néu sir
dung cam bién chuyén dung. Yéu t6 con lai c6 thé giai quyét bang cach thiét ké lai
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tay bét va sir dung khi nén lam ngudn dong luc. V6i nang luc hién tai trong nudc,
hoan toan c6 kha nang san sudt may phan cd tom véi gia thanh ude chi bang 50%
$0 VOi may ngoai.

4 KET LUAN VA PE NGHI

Nghién ctru nay da thiét ké va ché tao thir nghiém dugc mot may phan cd tom ty
dong. Thay vi sur dung rat nhidu nhan cong dé thyuc hién cong viéc phan loai tom,
may nay chi cin mot cong nhan ho trg khau dua tom vao dau vao cua may, ¢ dau
ra tom s€ dugc ty dong dua vao dang vi tri ctia nd, nhd kha nang cam bién duoc
trong lwong tom va diéu khién chinh xic cac tay gat. Hiéu suat phan loai va d¢
chinh x4c kha cao va van con c6 kha ning cai thién hon nira.

Nhu cau phan c6 tdm ¢ Viét Nam hién nay 1a rat lon va ngay cang tang. Nghién
ctru nay nham muc dich dap mg nhu cau thyc té va cip thiét nay. Tuy nhién, hién
tai nghién ctru méi chi tao ra dwgc mdt mo hinh thir nghiém. Mac du két qua ban
dau kha kha quan, nghién ctru nay can phai dugc trién khai cac budc tiép theo dé
nang cao d6 chinh xéc, nang hiéu suat phan cd, hoan thién san pham dé dua vao ap
dung thyc té.
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