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ABSTRACT

A multi-head weighing system is considered a fast and accurate
weighing solution and is widely used in many fields. However, the
investment cost for this weighing system is quite high, so it is
difficult to apply to small and medium companies. Therefore, it is
necessary to investigate and be proactive in designing and
manufacturing a multi-head weighing system. This study presents
the design and manufacturing of an entire multi-head weighing
system from hardware to software to weigh products weighing
about 1 kg. The system was tested by weighing the mass of lima
beans with an error of about 1%. In addition, a touchscreen with
an intuitive interface was designed to control and monitor the
weighing system. The research results show that the multi-head
weighing system has been successfully designed and tested. This
makes it easier for small and medium companies to design and
build their own fast and accurate weighing system.

Keywords: Fast and accurate weighing, multi-head weighing
system, optimal combination, weighing algorithm

305



Tap chi Khoa hoc Pai hoc Can Tho

1. GIOI THIEU

Can dinh lugng 1a mét thiét bi rat hitu ich trong
viéc dinh lugng chinh xac khéi lugng hang hoa. Vi
vay, thiét bi nay thuong duoc sir dung cing véi cac
may dong goi dé tw dong hoa va chudn héa quy trinh
san xuat. Ciing véi sy phat trién ciia khoa hoc ky
thuat, cac hé thdng can tur dong ngay cang duoc cai
tién dé hoan thién hon vé d6 chinh xéc cung nhu tde
d6 can, trong do ndi bat nhat phai ké dénlahé thong
cén da dau. Hé thong can da dau duoc phat trién va
gi6i thiéu lan dau tién boi Cong ty Ishida vao nim
1972 va phuc vu chu yéu trong linh vuc cong nghiép
thuc pham (Ishida, 2024). Nho vao do chinh xac cao
va tbc do can nhanh, hé thong can da dau ngay nay
duoc str dung cho rat nhiéu linh vuc khac nhau va
thudng duogc tich hop vao cac day chuyén can va
dong goi san pham ty dong.

Heé thong can da ddu gdm c6 nhiéu dau can va tai
mdi dau can thuong co 3 bo phan chinh 1a bo phan
cép lidu, bo phan can va bo phan tong hop nguyén
lidu. Nguyén lidu s& duoc cung cap vao cac dau can
dé xac dinh khéi luong cta timg dau can. Sau d6, bo
diéu khién trung tim s& nhan thong tin vé khdi luong
san pham tai cac dau can va tinh toan khdi lugng cua
tat ca cac t6 hop co thé xay ra tir cac dau can dé tim
ra t6 hop co khdi lugng gin vai khdi lwong mong
mudn nhit. Sau cung, hé théng can s& xa nguyén liéu
tai cac ddu can tuong tmg vé6i td hop duge chon.
Hinh 1 mé ta nguyén ly hoat dong ctia hé théng can
da dau véi 8 dau can va thuc hién viéc tim kiém to
hop t6i wu khi khéi lugng mong mudn 1a 200 g. Tir
Hinh 1 nay cho thay néu két hop cac dau can tai vi
tri s6 2, 4, 5 va 8 thanh mot to hop s€ cho qua két
quéa can dang véi khéi lwong mong mubn. Do dé,
cac dAu can tai vi tri 2, 4, 5 va 8 s& dugc chon va
nguyén liéu tai cac dau cin nay sé dugc xa ra. Tuy
nhién, hé théng can da dau khong bit budc phai tim
kiém dugc t6 hop co khdi lwong dung voi khdi
luong mong mubn. Nguoi dung c6 thé cai dat gia tri
sai 80 cho phép phu hop v6i quy dinh cua timg loai
san phim cu thé.

Hién nay viéc can dé dong goi san pham tai cac
co s& dong goi thuong duge thuc hién thu cong. Do
d6, dé can chinh xac mot khdi lugng nhét dinh cho
mot goi san pham, ngudi can can phai cin than lua
chon nhing san pham co khdi lwong hop 1y dé két
hop lai nhau. Déc biét, trong truedng hop can cac san
pham ndng nghiép va thuy san thi qua trinh lya chon
cac san pham phu hop dé ket hop lai v6i nhau cho
dung khoi lugng mong mudn cang kho khin hon do
khdi lugng cac san pham nay thuong khong dong
déu nhau. Do d6, hé théng can da dau duogc xem la
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giai phap t6t nhit trong viéc cAn nhanh va chinh xac,
gilip ting nang suét, giam chi phi san xuat va hudng
dén viéc tw dong hoa toan bd qua trinh can va dong
g6i san pham.

. .
O@

Hinh 1. Nguyén ly hoat dyng cua h¢ théng can
da dau

71 518

\ /

494

Bén canh cong ty Ishida, mot s6 cong ty 16n trén
thé gioi ciing di tham gia vao viéc ché tao va kinh
doanh h¢ thong can da dau chang han nhu cong ty
Yamato (Nhét Ban), cong ty Vtops (Trung Quéc)
cong ty ATCOPACK (Cac Tiéu vuong quoc A Rap
Thong nhit). Mic du c6 nhiéu san pham thuong mai
tir nhiéu cong ty khac nhau da ban trén thi trudng
nhung nhin chung gia thanh cta cac hé thong can da
dau thuong kha cao. Didu nay 1am cho hau hét cac
doanh nghiép vira va nho khé co thé sir dung dugc
hé théng c4n nhanh va chinh x4c nay.

Dé timg budc tiép can cong nghé hé théng can
da ddu, mot s6 cong trinh nghién ctru trude ddy ciing
da dé cap dén cac giai thuat tim kiém t6 hop cac dau
can dé giam thiéu t6i da sai sd trong qua trinh cén.
James and Kim (2007) da dé xudt mot giai thuat tim
kiém t6 hop t6i wu ma tiét kiém duoc thoi gian tinh
toan bﬁng cach dung thém bd phin nhd tam. Vai
nghién ctru da thao ludn vén dé thiét ké ti wu cho
hé thdng can da ddu va di chi ra ring s lvong dau
can cang nhiéu thi 6 chinh x4c cang cao (Beretta et
al., 2016; del Castillo et al., 2017; Van Niekerk et
al., 2021). Mot s6 nhom nghién ctru da dé xudt giai
phap tim kiém t6 hop t6i wu c6 xem xét ca hai muc
tiéu d6 1a do chinh xéac va thoi gian tim kiém (Carlos
Garcia-Diaz & Pulido-Rojano, 2017; Pulido-Rojano
et al.,, 2015; Rojano & Diaz, 2020; Karuno &
Nakahama, 2020; Garcia-Jiménez et al., 2024).
Nhin chung, cac nghién ctru nay da tap trung tim
kiém céc giai thuat nhdm ting do chinh xac va ting
toc do xir Iy. Tuy nhién, cac giai thuat nay chi dugc
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mo phong trén may tinh, van chua that sy kiém
chimg tinh hiéu qua trén hé thong that. Parag et al.
(2016) da thir nghiém mot hé thong can da dau sir
dung vi diéu khién lam bg xir 1y trung tim. Tuy
nhién, két qua thyc nghiém vin chua dat dugc nhu
mong mudn do dit liéu con bi nhidu trong qua
trinh can.

Tir nhing phan tich trén cho thiy rang hé théng
can da d4u thuong mai c6 chi phi cao, kho ap dung
rong rai cho cac doanh nghiép vira va nhdé & Viét
Nam. Céc nghién ciru true vé hé thong can da dau
chu yéu tap trung phat trién giai thuat va mo phong
giai thuat trén may tinh nén van chua thé trién khai
g dung thuc té. Do d6, nghién ctru nay sé thiét ké,
ché tao va tht nghiém thyc t& mot hé théng can da
dau voi chi phi thip va d chinh xac dap tmg duoc
yéu cau theo quy dinh hién hanh. Tir d6, cic doanh
nghiép vira va nho co thé dé dang timg bude lam chi
cong nghé ché tao hé thong can nhanh va chinh xac
nay va hudéng dén viéc tu dong hoa hoan toan trong
cong doan can dinh lugng va dong goi san pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Téng quan vé hé thong

~ Trong nghién ctru nay, hé théng can dugc thiét
ke dé can san pham c6 khoi lugng khong qua 1 kg

B6 phén diéu khién

B phén cap liéu

B0 phén can

/+— B6 phan téng hop
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vahé théng s€ dugc thyc nghiém trén san phém kho,
dang hat.

Heé théng can da dau duoc thiét ké gdm co 8 dau
can va duge chia thanh bdn b phan chinh gﬁ“)m: bo
phan cép liéu, b0 phan can, bd phan téng hop
nguyén liéu, va bo phan diéu khién. Mdi dau can déu
c6 thanh phén cdp lidu va thanh phén can tuong ing
va riéng biét. Hinh 2 thé hién hinh déng va cach bd
tri cac bo phan ciia hé thong. Trong thiét ké nay, bo
phan diéu khién duoc dat & trén cung va dugc bao
vé bang np day. Tiép theo & phia dudi lan luot 1a
bd phan cép li€u, bd phan can va cudi cung 1a bo
phan téng hop nguyén liéu sau khi cdn xong. Cac bd
phén nay duogc lién két v&i nhau va ¢6 dinh lai trén
mot bo khung kim loai.

B6 phan cép liéu c6 nhiém vy tiép nhan nguyén
liéu dau vao dé cung cép cho b phén can. Bo phan
can thuc hién viéc tinh toan khéi luong nguyén liéu
duogc cip va giri dén bo phan diéu khién. Bo phan
diéu khién s& Iya chon to hop cac dau can c6 khdi
luong phii hop va xudt tin hiéu diéu khién dé xa
nguyén liu tai cac déu can duge chon. Bo phan téng
hop sé& tép trung nguyén liéu dugc xa ra tir cac diu
can tai mot cua ra.

Hinh 2. Tong quan vé cic thanh phén cia hé thong

2.2. Thiét ké phan cirng

2.2.1. Thiét ké b phdn cdp liéu

Bo phan cép liéu gdm c6 8 khay chira va cac
khay chtra nay dugce bo tri deu xung quanh thén cua
hé thong. Moi khay chira déu c6 hai thanh phan
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chinh 13 phan khung bao va tim dé, dwoc thé hién &
Hinh 3 (a).

) th:?m khung bao vira ¢6 nhiém vy két hop véi
tam de dé g~1f1’ nguyén liéu tai khay chl'r’a va vua co
nhiém vu dan hudng nguyén li¢u di xuong bo phan
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can khi can. TAm gié dugc gan trén mot co cau quay
va dugc dicu khién dé co thé dong hoac mé khay
chua.

Hinh 3 (b) va (c) thé hién kich thude chi tiét ciia
khay chira trong h¢ thong nay. Theo do, kich thudc

Tam dé
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ctia phan khung bao duoc thiét ké voi chiéu dai, rong
va cao lan luot 1a 150, 120, va 200 mm. Tam dé c6
kich thuéce 1a 150 x 120 x 2 mm, dugc 1am bang vat
liéu mica.

20 mm 120 mm 20 mm
o > *
100 mm .

8mm ¥, |

105 mm

(b)

60 mm 30 mm 15 mm

e >

Khung bao
(@
25 mm
20 |-n|:n ’
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()

> s
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Hinh 3. B phan cip liéu: cdu tao (a) va kich thuéc (b) va (c)

2.2.2. Thiét ké b phdn cdn

B0 phén can gém ¢6 8 khay can dugc dat phia
dudi tuong Gng véi vi tri cua cac khay chira ciia bd
phéan cép liéu. Mbi khay can duoc cAu tao boi mot
khung bao, mgt ban can va mdt cam bién khdi
luong, dugc thé hién ¢ Hinh 4 (a).

Khung bao va ban can phdi hop lai v6i nhau dé
giit nguyén lidéu nim trén ban can. Ban can duoc dat
trén mot cam bién khoi lugng dé can khéi lugng cua
nguyén lidu. Trong nghién ctru nday, mot cam bién
khdi lugng gia ré véi kha nang lap lai 0,05% (YZC
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—133) dd dwoc sir dung. Cam bién nay c6 thé can tdi
da dén 1 kg. Bén canh do, mdt mach xir 1y tin hig¢u
(KMO2A) da duoc sir dung dé chuyén dbi tin higu
ctia cam bién kh01 luong sang dang dong dién (4 —
20 mA) va truyén dén bo phan diéu khién.

Ban cén va cam bién khéi luong duoc lién két
clng voi nhau va duge dat trén mot tryc quay. Khi
can thiét xa nguyén liéu thi ban cin va cam bién s&
duge quay mot goc 45 do theo phuong thing ding
va huéng xudng dé xa hét nguyén liéu ra khoi ban
can. Hinh dang va kich thudc chi tiét cua khay can
dugc thé hién ¢ Hinh 4 (b) va (c).
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2.2.3. Thiét ké b phan diéu khién

B phan diéu khién c6 nhiém vy doc dir liéu tir
bd phén can, tinh toan khéi lugng, lya chon to hop
cac dau can tdi wu va sau do 1a xuét tin hiéu diéu
khién dé xa nguyén li¢u tai cac dau can dugc chon.
Ngoai ra, tly theo nhu cau dong goi, nguoi ding con
c6 thé thay d6i khéi lugng cin can va sai s6 cho phép
truc tiép tir hé thdng can. Do d6, bd phan didu khién
trong nghién ctru nay dugc thiét ké c6 4 thanh phin
chinh gom bé diéu khién trung tim, man hinh diéu
khién, van khi nén va xy lanh khi nén. So d két ndi
ctia cac thanh phan nay duoc thé hién ¢ Hinh 5.

Khung bao

Cam bién khéi lvgng Ban can

()

25 mm

e

80 mm

8mm %
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bé phuc vu cho viéc dong hodc mé nhanh cho
bo phan cip liéu va bo phan céan, giai phap xy lanh
khi nén da dugc can nhac sir dung trong nghién ctru
nay. Ngoai viéc tac dong nhanh, viéc st dung xy
lanh khi nén con han ché tbi da viéc gdy mét an toan
vé sinh trong qua trinh can va giai phap nay c6 chi
phi dau tu thip. Bén canh d6, mot bo diéu khién
logic c6 thé 1ap trinh dugc st dung 1a bo diéu khién
trung tam thay vi sir dung vi diéu khién hay bo may
vi tinh vi n6 c6 kha nang xtr ly manh mé&, nhé gon,
chong nhidu ot va lam viéc bén bi. Ngoai ra, mot
man hinh cam tng dugc st dung dé nguoi ding co
thé diéu khién va giam sat hoat dong cua hé thong.

20 mm

20 mm
-—> ;

120 mm H—p

- 3
= > .

100 mm

55 mm

¢ 15 mm

50 mm

(b)

125 mm

15mm 4§ \

Lo |
“ e
20 mm 106 mm
©

Hinh 4. B phan cin: ciu tao (a) va kich thuéc (b) va (c)

Man hinh
diéu khién

I

’

ca e !
in hiéu tir cam !

Lz e e
ién khoi luong

o -

Bo diéu khién
trung tam

Xylanh khi

Van khi nén )
nén

Hinh 5. So' d6 két ndi cac thanh phén ciia by phan diéu khién
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2.2.4. Thiét ké b phdn tong hop nguyén liéu

Do c6 nhiéu dau can dugc b tri xung quanh nén
bd phan tong hop nguyén lidu da duoc sir dung dé
thuén ti¢n hon trong viéc gom nguyén li¢u tai cac
dau can duge chon. Trong hé théng can nay, by phan
tong hop nguyén liéu duoc thiét ké & dang phéu,

Tép 60, S6 Chuyén dé SDMD (2024): 305-315

duoc thé hién & Hinh 6 (a). Phan miéng cua bd phan
téng hop nguyén liéu bao boc xung quanh cic dau
can va c6 dudng kinh 1a 750 mm. Phan than cta bo
phan tong hop nguyén liéu s& hep dan va dau ra cia
bo phan nay cé duong kinh 100 mm. Kich thudc chi
tiét ciia bo phan tong hop dugc thé hién ¢ Hinh 6
(b) va (c).

750 mm

S
v

395 mm

A

v

100 mm
"yt

(b) (©)

Hinh 6. B phan tong hop: ciu tao (a) va kich thudée (b) va (c)

2.3. Chwong trinh diéu khién
2.3.1. Chwong trinh chinh ciia hé thong

Heé théng can dé xuat hoat dong theo mot trinh
tu dugc thé hién ¢ Hinh 7. O lan can thi nhit, sau
khi khoi dong hé thong, ngu(n dung s& cai dat khéi
luong mong mudn (Qy) va sai sb cho phép (Ey) cho
hé thong Sau do, nguyén liéu s€ duoc cap vao tat ca
cac dau can (khay chira) ciia bo phan cép lidu. Tiép
theo, b phéan cén s& can khdi lugng nguyén lidu tai
mdi dau can duge cung cap tir bd phan cap liéu. Sau
khi c6 dugc khéi lwong nguyén liu cua cac dau, bd
phan diéu khién s& tim kiém va lya chon t6 hop cac
d4u cn t6i uu vé sai s6. Va cudi cung, nguyén liéu
tai cac déu can duoc chon s& duogc xa ra va két qua
lga chon gom khéi luong (On), sai s& (Ep), va vi tri
dau can (Idx,), s& dwoc hién thi tai man hinh
diéu khién.

Néu chua dimg hé thdng thi & cac 1an can sau,
nguyén li¢u chi can cung cap va can khoi luwong doi
v64i cac dau can da duoc xa ra ¢ 1an can trude. Sau
do6, viéc tim kiém t0 hgp toi wu, xa nguyén li¢u va
hién thi thong tin két qua lya chon s€ dugc thyc hién
tuong ty nhu cho tat ca cac lan can.

2.3.2. Giai thudt tim kiém t6 hop t6i wu

Giai thuat tim kiém t6 hop toi wu 1a giai thuét
quan trong cua h¢ thong can, gitp cho h¢ thong vira
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can nhanh va vira chinh xac. Khi sé lugng t& hop
cang nhiéu thi kha nang tim kiém duge t6 hop tdi uu
cang cao. Bang 1 thé hién sb luong t6 hop twong img
v6i s6 dau can dwoc chon trong s6 8 dau can.

Bang 1. S6 lwgng td hop twong g véi s6 diu can

S6 dau can
dwgc chon
So t6 hop

2 3 4 5 6
28 56 70 56 28

7 8
8 1

8

Theo Bang 1, to hop ctia 4 dau can co sé luong
t6 hop cao nhat (70 t6 hop) va tiép dén 1a t6 hop cia
3 hodc 5 dau can (56 t6 hop). Do d6, nguyén liéu khi
dugc cung cép vao cac du can cén diéu chinh phu
hop dé hudng t6i vide lwa chon 4 t6 hop s& dat dugc
khoi luong cén mong mubn. Tuy nhién, nguyén li¢u
tai cac dau can thudng dugc cung cap nhanh va ty
dong theo phuong phép rung dong hodc xoay nén
khéi lugng tai cac ddu can thuong khong bang nhau
(Hartmann et al., 2023). Do d6, viéc Iya chon thém
t6 hop cac dau can can dugc mo rong. Dé can bang
gilra co hoi tim kiém dugc t6 hop t6i wu (m¢ rong
sO luong o hop) va thoi gian tim kiém, t6 hop cia
3, 4, va 5 dau can duoc lya chon trong nghién ctu
nay. Giai thut d& xuét nay dugc trinh bay ¢ Hinh 8.

Diu tién, khdi luong (05) va sai s6 (E;) cia cac
t6 hop 3 ddu can s& duoc tinh toan. Néu tim duoc to
hop c6 khdi lugng bing véi khdi lugng mong mudn
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(O3 = Qu, khi d6 E; =0) thi qua trinh tim kiém s& két
thic va ghi nhén vi tri cdc dau can trong t6 hop dugc
Ira chon. Néu khong c6 t6 hop nao théa man diéu
kién E3 = 0 thi ghi nhan thong tin cua t6 hop ¢ sai
s0 nho nhat (E3min) trong cac t6 hop 3 dau can va tiép
tuc xem xét dén cac to hop clia 4 dau can.

Qua trinh tim kiém 0 hop t0i wu ciia 4 dau can
va 5 dau can ciing duoc thyc hién tuong tw bang
céch tinh khoi luong va sai ) cla cac t6 hop. Néu
tim kiém dugc mot t6 hop co sai s6 bang 0 thi dimg
qué trinh tim kiém va ghi nhén thong tin cua to hop
d6. Néu khong tim duoc t6 hop c6 sai s6 bang 0 thi

Bit diu

Thiét 1ap khéi
uong (Q,) va sai sO
(E») mong muodn

Cap nguyén li€u cho
cac dau can

Can khéi luong tai
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ghi nhan thong tin cta td hop c6 sai sb nho nhat
trong cac to hop (Esmin V& Esmin).

Khi khong ¢6 t6 hgp nao thoéa méan diéu kién sai
s0 bang 0 thi cac sai s6 nho nhét trong mdi to hop 3
dau can (Esmi), 4 diu can (E4m,,,) va 5 dau can (Esmin)
s€ dugc so sanh de tim ra sai s nho nhat, dugc gol
1a Epin. Neu sai s6 nho nhat E,.i» thoa man yéu cau
vé sai s6 (Emin < Eo) thi t6 hop twong g do s& dugc
lya chon. Néu Epin khong thoa man yéu cau vé sai
sb thi khong c6 t6 hop nao dugc lya chon. Luc nay,
tat ca 8 dau can déu duogc kich hoat dé xa nguyén
liéu ra va bat dau lai quy trinh méi.

Tim kiém t6 hop

cac dau can

to1 uu

Xa nguyen li¢u tai cac
dau can duoc chon

|

Hién thi khdi luong
(Q,), sai 6 (E,) va
vi tri dau can (dx,,)
dugc chon

Dung can?

K&t thic

Hinh 7. Lwu d6 md ta hoat dgng ciia hé thong

Tinh khéi luong (Q;)
v@ sai s0 {E;) cua cac
t0 hop 3 dau can

Piing @ Sai

1

Tinh khéi luong (Q,)
va sai s0 (E4) cua cac
t0 hop 4 dau can

Diing 0 Sai

Luu thong tin
cua t6 hop co

Luu théng tin
cua to hop co

—— sai s0 nho —— sai s0 nho
Gén gid trj: nhat (E;,,;,) Gén gid trj: nhat (E,,;,)
Qm =0p Qm =0y
E,=0,va I— E,=0,va I—
Idx,, = Idx; Idx,, = Idx,

Tinh khéi luong (Q5) 20 Slé“];l Eiln‘{mh E i V2
va sai s6 (E ) cua cac ;mmvkc O:l t6 hop c6 sa.l
td hop 5 dau can $0 nho nhat (£, Opins Va
1d%,,in)
Luu thong tin Gan gia tri:
cua to hop ¢6 0, =N/A,
sai 50 nho —— E, =N/A, va
Gén gid tr: nht (Es,) Gn gid tri: Idx, =[1:8]
0,= 0, O = Oominms
E,=0,va L E, » Va
I, = I, v, -
Két thac

Hinh 8. Lwu d6 minh hoa giai thuat tim kiém t6 hop tdi vu
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2.4. Phuwong phap danh gia hé thong

Dé danh gia hoat dong cuia phan ctng, phin mém
va su két hop ctia toan bo hé théng, mot sb thi
nghiém can san phém thuc té da duoc thue hién. Co
8 khéi lwong mong muén di dugc thir nghiém trong
khoang tir 50 dén 900 gram gdm: 50, 100, 200, 300,
400, 500, 700, va 900 gram. O mdi khoi luong mong
mudn, cac thi nghiém cén s& dugc lap lai 10 lan. Bé
tinh toan sai s6 ciia mdi lan cén, mot thiét bi can
thuong mai c6 d¢ chinh xac + 2g (Tanita KJ-210M)
da duoc su dung.

Ngoai ra, B0 Khoa hoc va Céng nghé da ban
hanh Théng tu s6 21/2014/TT-BKHCN (goi tt 1a
Thong tuw 21) quy dinh v& do luong déi véi lugng
ctia hang héa dong goi sin (B6 Khoa hoc va Cong
nghé, 2014). Do d6, két qua sai s6 cua cac thi
nghiém s& duoc so sanh véi sai s6 cho phép theo
Thoéng tu 21, dugc thé hién ¢ Bang 2.

Bang 2. Khoi lwgng mong mudn va sai s6 cho

phép
Khdi lrgng (Qr) Sai s6 (Eo)
(don vi: g) (theo % ctia Op)
50 9,0
100 4,5
200 4,5
300 3,0
400 3,0
500 3,0
700 2,1
900 1,6

3. KET QUA VA THAO LUAN

B phan cép liéu
Bd phin cin

B phan tong hop

(a)
Hinh 9. H¢ thong sau khi thiét ké va ché tao (a) va man hinh diéu khién (b)

RESET

STOP
E - STOP

Tdp 60, S6 Chuyén dé SDMD (2024): 305-315

3.1. Hg¢ théng sau khi thiét ké

Sau qua trinh gia cong, hé théng can d& xuét da
dugc I4p rap hoan chinh va dugc thé hién & Hinh 9
(a). Bé dé dang gia cong va higu chinh, ton tim co
d6 day 3 mm la vat liéu chinh da dugc s dung dé
che tao cac bo phan cap liéu, bd phan can va b phén
tong hop cta hé¢ thong can nay. Phan khung ctia hé
thdng duoc 1am bang thanh sit vudng co kich thudc
20 x 20 mm véi d9 day 3 mm. PLC CompactLogix
L18 cua hang Rockwell Automation dugc sir dung
lam bo diéu khién trung tim ciia hé théng. Mot man
hinh cam tmg 10.4 inch d3 duoc st dung dé thiét ké
giao dién diéu khién cho hé théng. Mot sb thong tin
quan trong vé hé théng duoc thé hién & Bang 3.

Hinh 9 (b) thé hién giao diéu khién cua hé théng
sau khi thiét ké. Tai giao dién diéu khién nay, ngudi
dung c6 thé sir dung cac nut nhan phia bén trai cua
giao dién dé van hanh hé thong theo cac budc sau:

Bude 1: Nhin nit START dé khéi dong hé thong

Budc 2: Nhan nit RESET dé dwa hé thong tro vé
trang thai ban dau

Budc 3: Nhap gia tri khdi lwong mong mudn
(Qv) va sai s6 cho phép (Eo)

Budc 4: Nhan nit RUN dé hé thong bat dau
hoat dong.

Buge 5: Nhin nit STOP dé dimg tam thoi
hé thong.

Total (Qm)

Error (Em)

'_I_ol_al (QO)

Error l}Z_O)

(b)
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Bén canh d6, nat nhat E-STOP duoc thiét ké cho
muc dich dimg khén cép. Khi nhdn nat STOP, hé
thong s& ding hoat dong sau khi hoan tit mot chu
trinh 1am viéc. Khi nhin niit E-STOP, hé thong s&
dimg hoat dong ngay lap tirc. Ngoai ra, bén phai cua
giao dién diéu khién nay la khu vire thé hién cac dau

can dugc chon (cac 6 so co nén mau cam) voi khéi
lwong can dugc (0,,) va sai sd twong ting (E,,).

Bing 3. Thong s6 co ban ciia h¢ thong can da diu

Théng sb Gia tri
S6 dau can 8
Khoang cén (g) 50 ~900
Sai s0 ~1%
Y .2 PLC CompactLogix L18
B(':rifu élllrllen (Allen-Bradley /Rockwell
& Automation)
s . Man hinh cam Gng 10.4 inch
Man h1.n;h dicu (PanelView 5310, Rockwell
khién .
) Automation)
Nguon dién AC220V,50Hz
Nguon khi nén
(MPa) 0,4~0,7

Kich thudc (mm) 800 x 800 x 1,100
3.2. Két qua thyc nghiém cén khéi lwgng

san pham

Quy trinh thyc nghiém cén san pham 1a hat dau
ngu (dau bo) véi cac khéi lwong mong mudn khac
nhau dugc thyc hién thong qua cac budce sau: Nhép
khéi luong mong muon va sai sd cho phép tir giao
dién diéu khién. Sau d6 cép liéu vao tat ca cac dau
can, nhan nat RUN trén giao dién diéu khién. Hé
théng s& tu dong lya chon t6 hop ti uu va xa nguyén
liéu ra tai ctra ra. Nguyén li€u dugc chon sau dé
duoc thu gom va can lai véi can thuong mai dung
lam chuan. Cudi cung, sai sb s& duoc tinh toan va
danh gia két qua can dya theo Thong tu 21. Bang 4
va 5 minh hoa cho két qua cua 10 1an can véi khéi
lwong mong mudn 1a 300 g va 900 g.

Vi két qua thu dugc tir Bang 4 cho thay, trong
10 14n can thi c6 6 lan khéi luong can duge bang
dung voi khdi lwgng mong mudn (sai s6 1a 0 %). Sai
s6 16n nhit trong 10 lan can nay la 2,3%, xuat hién
& lan can thir 2 va sai sd trung binh cua 10 lan cén
nay 12 0,6 %. Két qua danh gia sai s6 cho 10 14n can
nay déu dat yéu cau theo Thong tu 21. Diéu nay cho
thay & khdi luong mong mudn 300 g, hé thong can
d3 hoat dong déap ung duoc yéu cau.
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Bang 4. Két qua _thye nghiém véi k}léi lwgng
mong muon Q=300 g va sai so cho phép

Ei=3%
Khéi lwong (QOn)  Saisd (En)  DPanh gia
(don vi: g) (theo % cuia Q) theo TT21
300 0,0 Pat
307 2,3 Pat
300 0,0 Pat
302 0,7 Dat
300 0,0 Dat
300 0,0 Pat
304 1,3 Pat
295 1,7 Dat
300 0,0 Dat
300 0,0 Dat
Sai s6 TB (%) 0,6
Sai s0 16n nhét (%) 2,3

Bang 5. Két qua _thye nghiém véi k,h(‘ii lwong
mong muon Qo =900 g va sai so cho phép

Ey= 1,6 %
Khoi lrong (QOn)  Saisd (Ew)  Panh gia
(don vi: g) (theo % ciia Qy) theo TT21
905 0,6 Dat
907 0,8 Dat
905 0,6 Dat
907 0,8 Pat
890 1,1 Dat
897 0,3 Pat
890 1,1 Pat
893 0,8 Pat
910 1,1 Dat
905 0,0 Dat
Sai s0 TB (%) 0,7
Sai s0 16n nhit (%) 1,1

Bang 5 nay cho thiy rang mic di trong 10 lan
can thi chi c6 mot 1an khéi lugng can duoc bing
dung véi khdi lugng mong mubn (¢ 1an can thir 10)
nhung sai s6 trung binh cta 10 1in cin nay van thap
v6i 0,7 %. Sai s6 16n nhét trong 10 1an cén nay la
1,1 %, xuat hién & 1an can tht 5, 7 va 9. Két qua
danh gi4 sai s6 cho 10 1an c4n nay déu dat yéu cau
theo Thong tu 21. Piéu nay cho thiy & khdi lugng
mong mudn 900 g, hé thdng cén ciing di hoat dong
dap ting duoc yéu cau.

Hinh 10 thé hién sai s6 cta 8 khdi luong mong

mubn khac nhau trong khoang tir 50 g dén 900 g da
dugc thuc nghiém trén hé thdng can d& xuat.
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T T T T T T T T T

9 —O—Sai 55 cho phép theo Théng tw 21| -

-3 Saisd Ion nhat
Sai 58 trung binh

III)D 2[‘)0 3!‘)!) 4(;0 5!;!) BE;D TD‘D S[;D 960
Khéi Iweng mong muén (g)
Hinh 10. Sai s6 caa cac khoi lwgng cin
khac nhau

Tir Hinh 10 cho thiy sai s6 trung binh cua cac
khdi lugng can khac nhau déu ¢ mirc nho hon 1 %,
trir truong hop khéi luong cén 1a 100 g (1,6 %) va
50 g (2,8 %). Miic sai s6 16n nhat ctia cac kh01 luong
can duoc khao sat déu nho hon mire sai s6 cho phép
theo Thong tu 21. Diéu nay cho thay hé thong can
dugc thiét ké da dap umg dugc yéu cau thuc té vé sai
s6 trong khoang di khao sat.

3.3. Thdo luidn

Nghién ctru nay di thiét k&, gia cong va lap rap
hoan thién mot hé thdng can da dau phuc vu cho viée
can nhanh va chinh xac. Hé thong dugc thiét ké da
thir nghiém thanh cong trong viéc can san pham voéi
cac khéi luong khac nhau trong khoang tir 50 g dén
900 g vdi cac sai s6 déu nho hon muc sai s6 cho
phép ciia Thong tu 21. Do hé théng hién tai 12 phién
ban déu tién va méi chi tap trung vao tinh ning co
ban 1a can chinh xac nén hé thé)ng hién tai van con
mot s6 vn d& can dugc cai tién trong thoi gian t6i
nhu sau:
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Vé phén clng: cin thém vao hé thong cip liéu
tu dong dé tir d6 ¢6 thé tinh toan chinh xac duoc toc
d6 can. Ngoai ra, cac du cén tai phan cip liéu va
phan can can dugc thiét ké va bo tri theo hudng co
thé tach roi d& dang dé vé sinh va thay thé nhanh khi
can thiét. Bén canh d6, kich thudc cac dau can, do
chinh xac ctia cam bién khéi lugng ciing c6 thé xem
xét dé co thé thay doi khoang can va do chinh xéac
khi can.

Vé phin mém: xem xét bd sung thém mot sb
tinh nang nhu dém s lwong t6 hop da cén thanh
cong (twong Gmg v6i sb tii san pham) va phat trién
thém co so dit lidu dé quan 1y cac chi sé thong ké
cho hoat dong cua hé thong.

Ngoai ra, dé nang cao d¢ chinh xéc hon nira thi
viée tang sd luong cac dau can ciing can dugc can
nhic vi khi ting sé lugng dau cén thi sb luong to
hop sé& duoc tang 1én dé tir d6 s& tang co hoi tim kiém
duoc td hop c6 sai sb thép. Bén canh d6, mot sd cong
nghé xac dinh khdi lwong nhanh chang han cong
nghé xtr 1y anh ciing c6 thé xem xét két hop vao hé
thong can nay (Dalai & Kumar Senapati, 2019).

4. KET LUAN

Trong nghién ctru ndy, mot hé thdng can da dau
da duoc thiét ké va ché tao nham phuc vu cho viéc
can nhanh va dong géi san pham véi d6 chinh xac
cao. H¢ thong da dugc thuc nghiém cin san pham
v6i cac khdi lwong khac nhau trong khoang tir 50 g
dén 900 g vai sai sé dap ung dugc yéu cau theo quy
dinh ctia Nha nudc vé khéi lugng hang hoa dong goi
san. Két qua nghién ctru cho thdy hé thong cin da
dau da duogc thiét ke thanh cong. Tuy nhién, hé
thong cén hién tai can tiép tuc cai tién ca vé phan
ctng 1an phan mém, tir 46 glup giam chi phi dau tur
va lam chu cong nghé trong viéc thiét ké va ché tao
cac hé thdng can nhanh va chinh xé4c nay.
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