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TOM TAT

Dav nhanh qua trinh van chuyen nang cao nang YUCZI nhip dé san xuat la mot trong nhing
mong muon ciia cdc doanh nghiép, diéu nay phu thudc rat lén vio hé thong van chuyén, cach bo
tri cac bang tai va khong gian hoat dong cua phan xuong. Hién nay, nhiéu doanh nghiép, co so san
xuat [6m nhé van sir dung plm'mfg phap két hop cdc bang chuyén don huong, dong thoi voi cac co
cau phan logi don gian gdy mat thoi gian, han ché khéng gian st dung. Véi mong muon khac phuc
diéu do, nghién ciru huong dén mét giai phap van chuyén 161 1ru mang tinh cach mang la hé fhong
bang tai con lan chu dong bang cach cung cap nhiéu tinh nang, do tin cqy, d‘ong thoi giam tong chi
phz cua hé Ihong Cong nghé chuyen tai nay da chirng minh thanh cong t ong vigc cai thién nang
sudt, giam chi phi lao dong k!:r(mg can thiét va giam chi phi hoat dong t ong mot loat cac irng dung
xur ly dong goz C6 thé ndi, hé thorzg bcu?g tai con lan chu d‘ong la mot thiét bivan c/mven thong minh
khi c6 thé két hop nhiéu tinh ndng chuyen tai, phan loai, hodc sap nhap hang hoa.

Tir khéa: Bang tdi con lan chi dong; Banh xe Omni Wheel; H¢ thong béng tdi con lan.

ABSTRACT

Stimulating conveyance process, rising the productivity and production rate is one of desires
of bussiness. This significantly depends on the convey system, the arrangement of'conve.vors and
the space capacity of the factory. Nowadays, many bussiness, companies usually use a method that
can incorporate conventional single direction conveyors and sorting mechanisms, which causes
being time-comsuming, limits the space of use. With a view to tackle these drawbacks, the research
aims at propossing an optimized conveyance technology is an activated rollers belt system. By

providing more funtionality and reliability while reducing total system costs. This revolutionary
conveyance technology has proven successful at improving productivity, eliminating unnecessary
labor costs, and reducing operational expenses in a variety of package hcmd!mg applications.
Thanks to the aforementioned characteristics, this technology is a smar conveyance equipment
with lots of features for conveying, aligning and sorting goods.

Keywords: Activated Roller Belt Conveyor, Omni Wheels, Conveys Roller Sysiem
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1. GIOI THIEU TONG QUAN

Hé théng bang tai la mot thiét bi cong
nghiép pho bién ding dé van chuyén nguyén
vat liéu, hang hoa tir noi nay dén noi khac. Hé
théng bing tai la mot phin khéng thé thiéu
trong qué trinh san xudt cua cac doanh nghlep,
xi nghiép 16n. Dic biét, hé théng bang tai rét
htru ich trong céc cdng viée lién quan dén van
chuycn cac vat nang hodc cong kénh dén cac
dia diém xa. C0 thé noi, bang tai dong vai tro
quan ’nong trong qua trinh san xuat giup day
nhanh tién do cong viée, giam luong nhin
cong va tang lgi nhudn. Trong thoi dai cong
nghé phat trién.

Hinh 1. Su chuyén huéng cua bang tai

Céc hé thong bang tai khong chi dé van
chuyén hang hoa don thuin ma con doi hoi cé
nhicu tinh nang moi, tién tién duge tich hop
ngay vao san pham bang tai dé dap tmg diy du
nhu cau ngay cang cao cua nguoi s dung. Thé
he bang tai hlen nay, bén canh cac uu diém thi
van con mot sO gidi han can dugc thay déi va
cai tién. Mot trong s do 1a kha nang thay doi,
diéu chinh hudng trong qua trinh van chuyén
kém linh hoat. Hinh 1, mé ta su chuyen huong
cua bang tai. Khi san pham mudn van chuyen
ra bén ngoai theo hai hudng khac nhau thi can
khoang bén bang tai, cap bang tai (1) va (2) sé
dua hang vé mot huéng, cap bang tai (3) va (4)
sé van chuyén hang theo hudng con lai.

Mot véan dé khic, do 1a viéc phan loai
hang héa. O diu ra cua san phdm can co su
phan loai thi hau hét dwoc thuc hién bang
phu(mo phap thu cong (Hinh 2-a) hodc can co
co cau hd tro nhu cang gat, hé thong day sdn
pham . (Hinh 2-b). Nhuoc diém cua co ciu
phan loai kiéu nay chinh 1a thuc hién thu c(“)n0
hodc mirc d tu dong hoa thip, ciu tao cong
kénh, chiém nhiéu khong gian lam viéc.

(a) (b)
Hinh 2. Phan logi san phdm trén bang tai:
(a) Thao tac thi cong (b) Sir dung hé thong gat
san pham

Trudce tinh hinh d6, nhiéu nha khoa hoc
d tién hanh nghién ctru giai phap khic phuc.
Trong do6 c6 rat nhiéu sing ché da co tir lau
doi [1, 2], co thé chia thanh cac nhom séng
ché lién quan nhu, st dung mo hinh con lan da
huéng don gian c6 kha ning xoay 900, hoic
su dung con lan dva trén nguyén ly banh xe
omni dé tan dung toi da cac huong xoay 3,
4]. Con néu phan loai theo co cau co ké dén
viée st dung diéu khién riéng con lin chuyén
tai hodc chay dong bd vira bang tai vira con
lan (2, 5, 6]. Nhing béng tai hién dai nay da
s6 duge phat trién tr nhimg nude phuong Tay,
noi coé nén cong nghiép tu dong hoa phat trién,
dugc biét dén nhu Cong ty Intralox, mdt cong
ty cua Hoa Ky da thanh cong trong viéc phat
trién loai hinh vén Chuyen théng minh nay. O
Viét Nam, van chua c6 bét ky nghién ctu nao
doéi voi loai hinh bang tai nay.

Viét Nam dang trong qua trinh cong
nghiép hoa, hién dai hoéa, so voi tinh hinh
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hién tai, nhiéu kho khan trong cong doan vin
chuyén, tuy nhién vdi mirc do hai long véi loai
hinh bang tai truyén thong, cac doanh nghiép
1<honcr ¢6 nhiéu nhu cau thay do1 mic du mot
s6 cong ty da bit dau dé xuit huéng di moi
trong khau van chuyén. Tir cdi nhin dé, mong
mudn c6 dwgc mot cong nghé van chuyén
thong minh 1a diéu can thiét khi vira dam bao
ning cao nang suit, ting nhip san xuét vira dam
bao su hién dai trong day chuyén san xuat.

2. MO HINH THIET KE
2.1. Yéu ciu ban diu va mo hinh thiét ké

Hé thong bang tai con lin chu dong
duoc chia lam hai phén chinh: Bé phan cum
camera nhan biét hinh anh va b phan cac con
lin va co cau chap hanh. Thiét ké cho phép
trong luong hang hoa tdi da 600N va con lin
c6 kha nang xoay dugc cac goc 90° sang trai
hodc sang phai dé phan loai ki¢n hang. Hang
héa di tir bang tai dau vao (1) trudce khi qua hé
théng con ldn chu dong (2), bé phan nhén biét
s& doc va gui tin hiéu vé trung tam diéu khién
va xur 1y tin hidu. Bé phan diéu khién sé& diéu
phdi sur hoat dong ciia cac con lan, nhim diéu
huong phan loai san pham sang cac bing tai
tlep theo (3), (4), (5) co hudng khac nhau.

Hinh 3. So do hoat dong cua hé thong con lan

chu dong
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Hinh 4. Phan tich hee khi vét chuyén dong
trén bang tai

2.2. PHAN TiCH PONG LUC HOQC HE
THONG

a) Phén tich lye tac dong 1én kién hang

Xét mo hinh phan tich luc trén vat
(hang hoa) nhu hinh bén, luc tac dong lén vat
bao gom céac lyc F,F_ N, P.

Trong do: F duoc xem la luc tao
chuyén dong cho vat di chuyén, ciing la luc
vong cua cac con lan.

Nhuvdy, F, = 2(N) (1)

F :Luc ma sat sinh ra do ma sat trén 2

ms

bé mit vat (hang hoa) va cédc con lan.

F_=uN=pP=pmg (N) véi p 1a hé sé ma

ms

sat, duoc chon theo vit liéu carton/nhua.

Nhu viy, theo dinh luat Newton 3, ta co:

ma = F, + F,, (2)
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Hay: ma=F -F_ (3)
Nhu vay, khi con lan dot ngot Chuyén
hudng, cling s& gdy ra mot luc quan tinh ly tam

tir chuyén déng quay ctia cum con lan.

Xét hé quy chiéu tong quat, véi hé quy
chiéu K’ quay véi vector toc do goc ¢ va tinh
tién v&i mot gia toc @, vat phai chiu tac dong
cua 4 luc quan tinh sau day:

_

F;n = —ma (4)

Luc Coriolis:

Fop = —2mo.v, (5

Vai Uy 1a vector ban kinh cua vat trong
hé quy chiéu quay.

Luc quan tinh ly tam:

E = —maw. (wxT) (6)

V&i 7 la vector ban kinh cua vat trong
hé quy chiéu quay.

Luc Euler:

dw -
== T
o (7)

FEuler

po d@ s B £ A
Vi d—‘: 1a su thay doi vector toc do
goc dw theo thot gian.

Nhu vy, tong luc quan tinh tac dong
Ién vat bao gom:

ﬁqt :F}J;+H+E;n+ﬁﬁi;_r" (8)

Hinh 5. Phan tich lic tai thoi diém vt

chuyven huong

b) Phén tich chuyén dong khi chuyén hudéng
hang hoa

Tai thoi diém chuyén hudng quy dao
hang hoa mot goc 90°, xem nhu xay ra hai luc
dat Ién vat, mot duoc xem la luc gdy ra trude
do, luc con lai gdy ra sau khi da chuyéu huong,
vy tai thoi diém tac thoi, téng hop dugc mot
luc Ft tac dung Ién vat theo hudng xiéng nhu
Hinh 5, Luc nay tac dung l1én vit (hang hoa)
giy bién dang quy dao chuyén dong.

F = mv(N) (9)

Hay, F cing la luc vong cua con lan:

M

F=—(N)

FEE=F 4+ F (10)

Trong do: F 1a luc tong hop, F vaF,la
cac luc thanh phan, goc hop lyc 1a 90¢.

Do tac dung cua 2 luc F va F’c6 do lon
nhu nhau nén tong hop duge mot luc:

Ft ey K (11)@:

cos(459)
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Nhu vay, luc nay gay bién dang
phuong chuyen dong, hang hoa s€ khong hoan
toan chuyén hudng tai thoi diém cum con lin
kich hoat goc xoay 90°, nhung trudong hop trén
chi xay ra tirc thoi khi con lan chuyén huéng
on dinh, hang héa van di ding huéng. Sy bién
dang quy dao nhu vay co the duogc tinh toan
thong qua diéu chinh vén tc goc cua cum con
lan, dé han ché luc quan tinh, dong thoi tranh
dugc su anh huong cua luc F..

¢) Cau tao cum con lin chii dong

La cum dong vai tro quan trong trong
hé théng bang tai Hinh 5, c6 thé théy hé théng
bang tai nay dwoc hinh thanh tir viéc sir dung
dong bo tirng cum con lan riéng 1¢ phan bé déu
trén mat khung. Cum con lin dugc ch1a lam
hai tang, tang trén dugc lap con lin ¢b dinh
trén hai 6 d& va dugc truyén dong bing dong
co DC giam toc; tang bén dudi la mot truc tron
dai ¢6 dinh trén hai 6 d dat cd dinh trong éng
16t, gitip todn cum c6 thé xoay quanh truc khi
duoc truyén dong tir puly ring gin bén dudi
phan truc cong tac. Nhu vay, cum con lan vira
dong vai tro lam dé ga con lin trén xoay tao
chuyén déng cho hang hoda, vira co the xoay
toan cum quanh tam gé trén truc d& 6 bi duéi
tic dong cua cum truyén dong dai rang.
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Hinh 6. Cum con lan chi (?’ong duoc thé hién qua

cdc hinh chiéu
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3. KET QUA THUC NGHIEM

Pé chimg minh cho kha nang lam viéc
ctia hé thong bang tai, nhom tac gia da cho tién
hanh thyc nghiém qua trinh van chuyén va
diéu huéng hang hoa 1a khéi hop kich thudce
300x300mm, ndng 6kg. Qua trinh dugc tién
hanh tai Phong Thi nghiém cua Truong Dai
hoc Bach khoa, Dai hoc Quéc gia TP. Ho Chi
Minh. Khi san pham di chuyén ngang qua
camera, trung tam diéu khién nhén duoc hinh
anh, phén tich va xuat tin hiéu thay doi huong
cum con lan, dua hang hoa sang bén phai hodc
trai (xoay mot goe £90"), hodc di thang ( khong
xoay) theo ding yéu cau ctia viée phén loai.

4. KET LUAN

Hé théng thiét bi bang tai con lan chu
dong thé hién nhu mot thiét bi van chuyén
thong minh v4i ban mé ta da dugc trinh bay.
Thiét bi hoan toan thuyét phuc véi cac tinh
nang linh hoat c6 thé van chuyén hang nhanh,
dong thoi thue hién chirc ning kép 1a diéu pl101
dong hang phan loai. Kha nang dap trng nhanh,
dé sir dung, khong co cau phan loai truyén
théng va quan trong la tranh va dap, hoac lam
méo mo hang hoa, gop phan giam luong hang
hoa phé pham la nhung wu diém dang ké gitp
thiét bi dat dén tdm cao maoi, mo ra loai hinh
vén chuyén thong, minh trong giai doan ma san
xuét day chuyén phat trién rong, dong thoi véi
nhung tinh néng wu viét gitp tao duoc long tin
va dan c6 du oc vi thé trén thi trrong Viét Nam,

mo ra bude ngoat mdi trong cach mang van
chuyén.

Ng,lnen clru nay duorc tai trg tu kinh phi
dé tai cap Truong, mi s6 Ta-CK-2017- 05; Cac
tac gia xin chin thanh cam on sy hd tro quy

bau cua Tr ucmg Bai hoc Bach Khoa, Pai hoc
Qube gia TP.HS Chi Minh., <
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