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TOM TAT

Xu hudng thay thé 6ng hut nhya béng cac san phdm than thién vdéi mai trusng dang phat trién
manh mé trén toan cau, thiic ddy nhu cau doi véi cac loai 6ng hut sinh hoc nhu éng hut ¢ bang.
Tuy nhién, quy trinh san xudt hién tai van con phu thudc nhiéu vao lao dong thu cong, dac biét &
cong doan lam sach 16p nhung bén trong 6ng — mot budc quan trong trong viéc dam bao chét
lugng san phdm dau ra. Nghién cliu nay tap trung vao viéc thiét ké va phat trién mot cum co khi
¢6 kha nang tu dong lay 16i va lam sach I6p nhung bén trong than cé bang vdéi nang suat 100
ong/phut. Hé théng méy dé xudt bao gém ba cum chinh: cum théng 6ng, cum dinh vi, va cum
kep chat 8ng hut, cuing cac ca cdu phu trg nhu bod cap liéu va bé 18y sdn phdm. M6 hinh co khi sur
dung ca cdu cam khong gian nham tao ra chuyén déng tinh tién va xoay tron cho que théng, gidp
lam sach hiéu qué I6p nhung ma van dam bao su linh hoat trong viéc thay déi kich thudc 6ng. Bén
canh dé, hé thong dinh vi bang day dai dan héi va cum quay tron dong bo hoda véi cac cum con lai
gilp ddm bao qua trinh van hanh tron tru, an toan, gidm thiéu téi da sai s6 va rdi ro va éng. Thiét
ké mang tinh mé-dun nay khéng nhimg nang cao ndng suét va do chinh xac ma con gép phan
quan trong trong viéc ca gidi hda toan bo day chuyén san xudt 6ng hut cd bang. Bong thai, nd
md& ra hudng phat trién bén viing, gidm chi phi lao déng, tang tinh dong nhat san pham va hé trg
phét trién nganh nguyén liéu néi dia. Nghién ciu 1a mot budc tién quan trong hudng dén tu déng
hoa va noi dia hoa thiét bi san xuat, gop phan bao vé méi trudng va khai thac hiéu qua tiém nang

'Khoa Co khi, Trucéng Dai hoc Béch
Khoa Tp. H6 Chi Minh

’Dai hoc Quéc gia Thanh phd HO Chi
Minh

Lién hé

Banh Quéc Nguyén, Khoa Co khi, Truong
Dai hoc Bach Khoa Tp. H6 Chi Minh

Bai hoc Quéc gia Thanh phé HO Chi Minh

Email: bgnguyen@hcmut.edu.vn

Lich st

© Ngay nhan: 06-08-2023

® Ngay stia ddi: 08-10-2023

® Ngay chdp nhén: 03-07-2026
o Ngay dang: 14-08-2026

DOI : https://doi.org/10.32508/vnuhcmj-
et.v9i3.1144

fi}i Check for updates

Ban quyén

© Tap chi PHQG Tp.HCM. Day la bai
bao cong b ma dugc phat hanh theo
cac diéu khoan cua the Creative
Commons Attribution 4.0
International license.

tu cdy cd bang - loai thuc vat ban dia cua vung Bong bang séng Clu Long.
Tu khoa: Ong hut co bang, 6ng hut than thién moi truong, thiét k€ co khf

GIGI THIEU CHUNG

Hién nay, toan ciu da nhan thiic dugc van d€ 6 nhiém
nhuya va tdc dong tiéu cuyic ma né gy ra cho hanh tinh
ctia chung ta. Tu tai nhya stt dung mét lan dén ong
hadt nhya, chung ta ngay cang nhan ra nhiing hau qua
tan phd moi trudng do nhua giy ra. Trong nhiing
nam gan day, da c6 nd luc manh mé nham loai bo viéc
st dung 6ng hit nhya mot 1dn, vi ching gay hai cho
dong vat hoang da va giy 6 nhiém dai duong cling
nhu ngudén nudc ching ta st dung. Vi vay, da xuit
hién nhiéu loai 6ng hit than thién khéc, bao gébm éng
hut tit co bang, gidy, lia mi, gao, tre va nhiéu loai khac.
bé so sanh 6ng hut co bang véi céc loai dng hut than
thién khac, mot nghién cu '™ di dugc tién hanh, ti
d6 duara cac bang so sanh chi tiét vé cac loai sin phdm
khéc nhau, gitp ching ta nhan thic dugc nhiing uu
diém néi troi ctia 6ng hut cd bang (Hinh 1).

éng hut c6 bang 14 loai ng hat duge lam tu than
cay co Lepironia, loai c6 ban dia ctia viing Dong bang
song Ctiu Long, Viét Nam. Loai c6 nay c6 hinh tru ty
nhién nén 1a nguyén liéu ly tudng d€ tao ra dng hat.
Co Lepironia articulata moc rat nhiéu ¢ Viét Nam nén
14 ngudn nguyén liéu doi dao va bén viing d€ san xuit
6ng hut than thién v6i moéi trudng. Viét Nam 1a nuée

Hinh 1: Ong hdt c6 bang dugc thuong mai hda

san xudt va xudt khdu 6ng hut cd Lepironia l6n. Theo
s6 liéu thong ké dua ra®, mot doanh nghiép san xudt
50.000-100.000 6ng hut méi thang d€ dap ting cac don
dat hang. Trong ndm 2022 cung cip ra thi trudng
khoéng 2 triéu 6ng hut co, trong d6 mot ntia xuit khiu
sang My va chau Au. Ong hut cé Lepironia ngay cang
tang, nhiéu doanh nghiép viia va nho da tham gia thi
trudng, san xudt va xudt khiu 6ng hut co Lepironia
sang nhiéu nudc trén thé gidi. Nudc ta cling da nhin
ra tiém nang cta nganh nay va dang ho trg nong dan
va doanh nghiép théng qua céc chuong trinh va sdng
kién khac nhau.

V6i nhiing tiém nédng trén viéc dua ra giai phdp cong
nghé dé thuc déy qud trinh san xudt cing 1a mot trong

Trich dan bai bao nay: Nguyén B Q, Hoan N, Son P H. Thiét ké co khi cum I3y 16i 6ng hiit cé
bang.VNUHCM J. Eng. Technol. 2026; 9(3):3149-3154.
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nhiing yéu t6 can dugc xem xét. Trong qua trinh khao
sat thuc t€ 6 mot s6 ¢ s& san xudt 6ng hut co bang &
Long An. Ong hit ¢6 bang dugc lam chi yéu bing
phuong phép tht cong, hién nay chi c6 mot s6 cong
doan 1a dugc can thiép béi may méc, con cac cong
doan khdc déu lam chu yéu bing thu cong va phu
thudc vao sy khéo léo clia con ngudi trong san xudt.
Vi véy chi phi nhén cong cao, khong dam bao dugc
néng sudt, bén canh do6 gip nhiéu kho khin trong viéc
dam béo dugc van d€ vé sinh an toan thuc phdm. Quy
trinh 1am viéc dugc thé hién ¢ Hinh 2.
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Hinh 2: Quy trinh san xudt 6ng hut cé bang trong
thuc té.

DéE gidi quyét dugc nhiing vin dé trén, nhiing cong
doan trong phuong phap tha cong nén dugc co khi
héa. Bai nghién ctiu dé xudt mot thiét ké may trong
khéu lam sach rudt c6 bang (thong rudt 6ng) véi nang
sudt ddu ra la 100 6ng/phut. Pudng kinh éng hut da
dugc phén loai kich thuéc thong qua mot hé thong
may khéc véi cac vung kich thudc nhu sau: [<4], [4-
5], [5-6], [6-7] va [>7] mm. Chiéu dai cia 6ng hut
dugc cép vao may thong: 200 £+ 1 mm.

PHUGONG PHAP

Nghién citu téng quan

Hé thong may ldy 16i 6ng hit ¢4 bang bao gom 3 cum
chinh: cum théng 6ng hit, cum dinh vi 6ng hidt, cum
kep 6ng hit. Bén canh do, cum cdp liéu va cum ldy
san phdm ho trg hé thdng mdy chinh thuc hién chuc
nang.

Nhip san xuét ddp ing mdy thong 6ng hut co bang thé
hién theo Hinh 3. Theo d6, may 14y 16i 6ng hut thong

qua cum cép liéu dua 6ng hut vao cum dinh vi 6ng
sau d6 cum kep chét c6 nhiém vu gitt 6ng trong sudt
qua trinh thong 6ng dién ra, sau d6 sé dugc ldy ra boi
cum ldy thanh phdm. Hé thong mdy 14y 16i 6ng hut co
bang bao gébm 3 cum chinh: cum thong 6ng hut, cum
dinh vi 6ng hut, cum kep 6ng hut va xoay truc thong
Ong.
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Hinh 3: Nhip san xudt dap tng trong hé théng may

Dé tién hanh phan tich ddnh gid nguyén ly mdy, ta
can hiéu ré dugc cdu truc ctia ¢6 bang. Hinh 5va 6
biéu dién mat cit bén trong ctia dng cd bang, ngoai
nhiing thong s6 nhu dudng kinh ngoai, d6 day thanh
Ong thi cac d6t bén trong 6ng cd bang chinh la mot
trong nhén t6 quan trong nhét d€ ddnh gid do sach
cta thanh phém.

LS

Hinh 4: M6 hinh mat cit va chuyén dong que thong.

Phuong én d€ gidi quyét vin dé trén 1a st dung que
thong két hgp véi chuyén dong xoay tron gitp loai
sach mang bam. Véi cdu tric cong viéc nhu vay, hé
théng may cin cung cdp hai chuyén dong chinh cho
que thong: chuyén dong tinh tién ctia que thong va
chuyén dong xoay tron ctia que théng. Véi chuyén
dong tinh tién cin dap tng dugc chiéu dai di chuyén
xuyén sudt chiéu dai 6ng (20 cm). Véi chuyén dong
xoay tron dap ing dugc viéc lam sach cac 16p nhung
& phia trong co bang. Theo Hinh 4, ta c6 dugc que
thong 1 di chuyén tinh tién va xoay tron pha v& 16p
nhung 4 ctia 6ng hidt c6 bang 2, tit d6 cdc mang vun
16p nhung sé dugc ddy ra ngoai.

So d6 nguyén ly chung hé théng may

Duya trén khdo sét qué cdc chuyén dong can c6 dép ting
dugc chiic nidng 1am viéc, bai bao dé xudt sti dung co
cdu cam. Co cfu cam phing nhu ching ta da biét dugc
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Hinh 5: Mat ct c6 bang chua théng ruét.

Hinh 6: M3t cat c6 bang da théng rudt

cdu tao d€ tao ra chuyén dong lén xudng theo chu ky
lip di 13p lai. Bang cach thiét ké hinh dang va kich
thudc ctia truc cam, ta c6 thé dat dugc téc d6 va ning
sudt cao phu hop véi yéu ciu cta hé thong. Déi véi
cdc co cdu cam phing c6 thiét ké thong thudng, nhuge
diém ctia chuing 14 chi cung cdp chuyén dong cho mot
chi tiét duy nhét, néu cé yéu ciu diéu khién nhiéu
thanh hén cung mdt ldc, ta can st dung nhiéu truc
cam hodc st dung cic cd ciu phu trg khac. Diéu nay
¢6 thé lam ting do phtic tap va chi phi cta hé théng.
Dé vugt qua nhuge diém nay, bai nghién ctu nay dé
xudt phuong an co cdu cam khong gian gom cac khau
chuyén dong trong cdc mit phing khong song song
nhau. Néu chiéu phan ranh trong co cau cam khong
gian 1én mot mit phing thi ta sé dugc quy dao tuong
dong véi so d6 chuyén vi ciia mot co cdu cam quen
thudc.

V6i dic diém 14 mot vong tron lién tiép, ta c6 thé b
tri mot s6 lugng hgp ly cac khau xung quanh co cdu
cam nhdm ting nang suit hoat dong ctia hé thong. D€
pht hgp v6i mot hé thong tu dong nap va thu 6ng hat
thi co ciu cam khong gian sé dugc ¢ dinh trén khung
mady va ngugc lai cdc khiu thong 6ng hit sé duge dong
co quay théng qua hop s6. Thém vao d6, kich thudce
ctia mdi 6ng hit 1a khoang 200mm nén khoang cach
tlf cin trén va cin dudi chia co ciu cam t6i sé I6n hon
200mm.

Que thong 6ng dugc chia thanh 3 chiic nang Gng véi
ba doan. Poan 1 ddm nhiém vu 14 truyén chuyén
dong tinh tién tlt co cAu cam khong gian. Doan 2 ddm
nhiém nhiém vu truyén chuyén dong quay tron. Poan
3 ddm nhiém muc dich lap rap que thong 6ng hut. So
d6 nguyén ly chung dugc d€ xuét theo Hinh 7

So d6 nguyén ly chung dugc mé ta nhu sau: Que
thoéng doan s6 3 dugc truyén chuyén dong tinh tién
thong qua ca cdu cam 1, con lan 2 va dong co 1, dinh vi
chuyén dong thing thong qua cum 4. Que thong doan
6 6 dugc truyén chuyén dong tinh tién thong qua s6
3 va dugc nhan chuyén quay thong qua b truyén xich
va dong co 2, d€ tranh hién tugng moment xodn tac
dong 1én doan s6 3, ta st dung con lin 5 d€ khtt mo-
ment nay nhung van ddm bdo nhén dugc kha ning
di chuyén tinh tién. Que thong doan s6 11 dugc ndi
cting vao doan s6 6 thong qua khép néi ciing s6 7.
Nhu véy que thong nhan dugc cé hai kha nang chuyén
dongla tinh tién va quay tron. Ong hit s6 9 dugc dinh
vi thong qua co cdu bao gém déy dai 10 va dia dinh vi
s6 13. B) truyén xich dugc thé hién 16 6 A-A va bo
dinh vi kep chat & B-B. Cac bd phin déu dugc dong
bo thong qua mét truc chinh néi vao dong co 1.

KET QUA VA THAO LUAN

Cum ¢ cdu chuyén dong tinh tién

Duya trén tinh todn ctia hé théng di chuyén tinh tién ta
tinh toan hé thong Cam®’ @& dap ung dugc chiéu di
chuyén tinh tién v6i ning sudt may 1a 100 6ng/phut.
Chiéu dai 6ng hut 1a 20 cm, goc nang cam nén nhd
hon 28 d6 dé€ tao hé théng di chuyén 6n dinh, tit d6 ta
thiét ké cac thong s6 cam theo Hinh 8.
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Hinh 8: Co cdu cam khong gian trong hé théng may.

béi voi cum que théng 6ng hit ¢ bang, doan 1 tiép
xuc v6i cam bing con ldn, tach chuyén dong quay gitta
doan 2 va doan doan 3 bang & lan 5, c§ dinh doan 2 va
doan 3 bing moi ghép ren. Poan 2 chuyén dong tinh
tién va quay quanh truc chinh via tinh tién va quay
quanh tdm. Ti d6 ta thiét k€ cum thong 6ng dé€ dap
tng kha ning lam viéc, cum thong 6ng hut dugc thé
hién & Hinh 9.

Cum cip chuyén ddng quay va giit ng
Duya theo nguyén ly hoat dong, cum chuyén dong
quay 6ng hdt va cum dinh vi, kep chdt 6ng hut c6



VNUHCM Journal of Engineering and Technology 2026, 9(3): 3149-3154

B
9

e
5 & 7 8 10

—e=n

/

I
3

. ® 2 L A2

\ @Na.?: rr/. 7/ A-A B8-8
e | m/ & _ .
[ palll tln J

Hinh 9: Cum co cdu Cam cung cdp chuyén dong
tinh tién.

nguyén ly thiét ké tuong tu nhau, véi viéc thiét ké va
bo tri dya trén su chuyén dong ctia cum que thong va
cum cam. D€ ddm béo dugc nang suit va dudng cam
dugc thiét ké trude do, dia tron dugce bo tri bao gom
26 vi tri tuong ting v4i 26 que thong.

Cum cép chuyén dong quay tron dugc thuc hién
thong qua bo truyén xich, cdc cum xich dugc thiét ké
trén mot mam git d€ hd trg truyén dong, bén canh
d6 chuyén dong tinh tién dugc giti bing co cdu then
trugt (Hinh 10).

Cum dinh vi va kep chit dugc thiét ké trén mot dia
v6i 26 ranh dinh vi, d6i v6i chiéu dai 1a 20 cm ctia 6ng
hat, hai dia dugc bo tri song song nhau. Bai bao dé
xudt ding day dai d€ git 6ng hut dugc dinh vi thong
qua ranh, luc cing day dai dugc diéu chinh theo tiing
muc do kep chat sao cho phit hgp véi yéu cau st dung
ma khong gy ra luc kep qué manh, gitp giam thiéu
nguy co bé 6ngdé gidm thiéu hién tugng tao luc kep
manh gay ra bé 6ng (Hinh 11).

Téng quan két cau may

Sau khi hoan thanh céc cum co cdu méy ta cé hé théng
mady hoan chinh, hé théng dugc cdp liéu thong qua

Hinh 10: Cum cd cdu cung cdp chuyén déng quay
tron.

Hinh 11: Cum dinh vi va kep 6ng hut.

phéu rung véi ba dudng ti€p 6ng & ddu vao cta hé
théng mdy, phéu rung c6 chiic nang gitp nguyén liéu
dugc tiép vao cac ranh dinh vi moét cach tu dong va
déu din. DGi véi co cdu 14y san phim ta st dung
thanh gat d€ hé théng tu dong nha san phim theo
chuyén dong xoay tron cua hé thong. Hé thong may
téng dugc thé hién & (Hinh 12).
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Hinh 12: M6 hinh t6ng quan hé théng may théng
rudt 6ng hut cd bang.

KET LUAN

Bai bdo dé xuidt mot hé thong mdy théng co khi cum
lay 161 6ng hut c6 bang véi nidng suit 100 dng/phut,
nhdm céi thién qué trinh san xuit 6ng huat c6 bang
va ddy manh co giéi héa qud trinh nay. Hé thong
mady dugc thiét ké linh hoat, ¢4 thé stt dung cho nhiéu
kich thudc 6ng khac nhau thong qua viéc thay thé cac
modul tliy chinh trong cum dinh vi va kep chit éng.
Muc tiéu cta bai bdo 1a d&y manh sy phat trién bén
viing moi trudng bing cach thay thé viéc st dung 6ng
hut nhya bing 6ng hut cd bang. Ong hut cd bang dugc
coi la mét giai phap than thién v6i mai trudng hon, vi
n6 dugclam tii ngudn nguyén vat liéu ti ché va co kha
nang phan hiy ty nhién sau khi stt dung. St dung ong
hut cé bang gitp gidm lugng rc thai nhya tiéu thy,
g6p phén gidm thiéu tdc dong x4u dén moi trudng va
hé trg trong viéc bao vé cdc ngudn tai nguyén thién
nhién quy gia. Dong thoi, viéc co gidi hoa qua trinh
san xudt 6ng hut c6 bang gitp tdng nang suit, giam t4i
da sy can thiép clia con ngudi va tdi uu héa hiéu qua
san xudt. Viéc ddy manh co giéi héa ciing gop phan
tao ra moi trudng lam viéc an toan hon cho ngudi lao
dong va gidm nguy co tai nan lao dong.

Tom lai, bai bao dé xudt mot hé thdng mdy thong co
khi cum 14y 16i 6ng hut ¢ bang v6i muc tiéu cai thién
néang suét san xuit 6ng hut, ddy manh sy phat trién
bén viing mdi trudng théng qua viéc st dung 6ng hut
c6 bang than thién hon, va thac d4y kinh té cic ving
nguyén vét liéu cé bang. Day la moét hudng tiép can
dang chu y va mang tinh dot pha trong viéc tao sy
dong nhét gitia phat trién cong nghiép va bao vé méi
truong

LOI CAM ON

Chung t6i xin cam on Trudng Pai hoc Bach khoa,
DPHQG-HCM da hd trg cho nghién ctiu nay.

XUNG POT LOI iCH

Nhoém téc gia xdc nhan khong c6 xung dot lgi ich lién
quan dén cong trinh nghién ctu.

DONG GOP CUA CAC TACGIA

Nhoém téc gia tién hanh nghién ctiu khao sat thi
truodng ong hut co6 bang, d¢ xudt mot phuong én co
gi6i hoa trong khéu sdn xuét 6ng hat c6 bang. Cac
thanh vién dé c6 dong gop nhu nhau trong nghién ctiu
nay.
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Mechanical Design for Removing the Inner Velvet Surface of
Lepironia Grass Straw

Quoc-Nguyen Banh'?", Hoan Nguyen'?, Hoang-Son Pham2

ABSTRACT

The global trend of replacing plastic straws with environmentally friendly alternatives has signifi-

cantly increased the demand for biodegradable straws such as those made from Lepironia grass.
Use your smartphone to scan this However, the current production process still heavily relies on manual labor, particularly in the stage
QR code and download this article of cleaning the inner velvet layer of the grass stem—an essential step for ensuring product qual-

ity. This study focuses on the mechanical design and development of a core removal and inner-
cleaning system capable of processing 100 straws per minute. The proposed system consists of
three main units: the cleaning unit, positioning unit, and clamping unit, supported by auxiliary
mechanisms including a feeding system and product discharge module. A spatial cam mecha-
nism is employed to generate both translational and rotational motion for the cleaning probe, en-
abling efficient removal of the inner velvet layer while allowing flexible adaptation to different straw
diameters. In addition, the system utilizes an elastic belt-based positioning mechanism and a syn-
chronized rotary structure to ensure smooth operation, minimize error, and prevent straw breakage.
This modular mechanical design not only enhances productivity and precision but also contributes
significantly to the mechanization of the Lepironia straw production process. It promotes sustain-
able development by reducing labor dependency, improving product consistency, and supporting
the local raw material industry. The study represents a crucial step toward automation and localiza-
tion of straw production equipment, addressing the need for cost-effective and environmentally
responsible manufacturing while leveraging the native Lepironia grass resource found abundantly
in the Mekong Delta region of Vietnam.

Key words: Lepironia grass straws, co-friendly straws, mechainical design
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