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TOM TAT

Nghién civu nay tdp trung vao viéc thiét ké mdy gap do phéng t dong nham thay thé cdc
céng doan thii cong trong déy chuyén hoan thién san pham. Hé théng la s tich hop gitta co cdu co
khi da diém, hé truyén dong dong co buoc va cac co cdu chdp hanh khi nén, van hanh duéi su diéu
phéi ciia bg diéu khién trung tam. Thudt todn diéu khién dwoc xdy dung trén nén tang logic tudn
twe két hop xir Iy tin hiéu phan hoi tir hé thong cam bién, dam bao sw dong b va chinh xdc gitta cdc
cum co cau chuyén dong. Két qua thuc nghiém cho thcfy hé théng van hanh én dinh, t6i vu héa chu
ky thoi gian dong géi va dam bao do dong nhdt vé quy cach san pham. Gidi phdp cé tinh kha thi cao
khi g dung tai cdc xwong san xudt quy mé vira va nhé hodc co sé gidt la cong nghiép, gép phan

gidm chi phi nhdn céng va hién dai héa quy trinh san xudt.
T khéa: Mdy gap do phong tw déng; Tw dong héa; Péng co bude; Khi nén.
ABSTRACT

This study presents the design and development of an automatic T-shirt folding machine
aimed at automating the finishing stage in garment production lines. The system integrates a multi-
point mechanical mechanism, a stepper motor drive system, and pneumatic actuators, all operating
under the coordination of a central controller. The control algorithm is developed based on
sequential logic combined with feedback signal processing from a sensor network, ensuring precise
synchronization among the moving mechanism assemblies. Experimental results demonstrate that
the system operates stably, optimizes the packaging cycle time, and ensures high consistency in
product specifications. This solution exhibits high feasibility for application in small and medium-
sized garment factories or industrial laundry facilities, contributing to reducing labor costs and

modernizing the production process.

Keywords: Automatic T-shirt folding machine; Automation, Stepper motor, Pneumatic
System.
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1. PAT VAN PE

Trong bdi canh cong nghiép hoa, nganh
may mic di co nhimng budc tién lon vé tu
dong hoa tuy nhién céc cong doan hoan thién
nhu gap va dong goi van chii yéu thyc hién
thii cong, gdy tén kém chi phi nhan cong va
thiéu tinh déng nhat [1], [2]. Viéc tdi uu hoa
quy trinh nay doi hoi sy van dung téng hop cac
nguyén 1y thiét ké may, hé thong co dién tir va
truyén dong khi nén nhim dam béo tinh linh
hoat va hiéu qua van hanh [3], [4], [5], [6]. Bén
canh do, vi¢c ing dung céc nén tang diéu khién
nhung hién dai cung thuit toan logic tuan tu
tich hop phan hdi cam bién cho phép xay dung
hé thong diéu khién chinh xac véi chi phi t6i uu
[7], [8], [9]. Tur thuc tién d6, ndi dung nghién
clru ndy dé xuat giai phap thiét ké dé ché tao
may gap ao phong tur dong st dung dong co
bude phdi hop co cau khi nén, hudng t6i muc
tiéu nang cao ning suat va kha ning ing dung
thuc té cho cac co s san xuat quy mo vira va
nho.

2. THIET KE KET CAU CO KHi CUA
MAY GAP AO PHONG TU PONG

2.1. Nguyén Iy hoat dong ciia may gip 4o
phong tu dong

Nguyén ly van hanh cua méay gip 4o
phong ty dong tuan theo mot chu trinh tuan ty
khép kin. Quy trinh bat dau khi san pham duoc
dinh vi trén ban gap va tin hi¢u khéi dong duoc
kich hoat. By diéu khién trung tam tiép nhan
tin hiéu dau vao, kiém tra diéu kién an toan hé
théng va lan lugt kich hoat cic co céu chap
hanh theo trinh tu logic dinh san. Cu thé, cac
canh gap trai va phai duoc diéu khién chuyén
dong trudc dé thu hep chidu rong san pham;
tiép theo, canh gap day duoc kich hoat dé thu
gon chiéu dai. Tai giai doan cudi, cum xi lanh
khi nén tac dong dé day san pham da hoan thién

vao khay chira. Sau khi hoan thanh, hé théng tu
dong diéu khién cac co cdu chip hanh lui vé vi
tri xac dinh ban dau, két thuc mot chu trinh van
hanh va chuyén sang trang thdi chd cho luot
tiép theo.

2.2. Thiét ké két cAu co khi ctia may gip 40
phong tu dong

Hinh 1. Két cau co khi ciia may gap do phéong
tw dong

Thiét ké két cau co khi ctia may gip
4o phong tu dong dugc thiét ké nhu trén Hinh
1. Phan khung ctua may duoc thiét ké véi viee
su dung nhom dinh hinh san ¢o trén thi truong
nham dam bao d6 cing viing, do chinh xéc va
thudn tién trong lap rap. Két cau co khi ctia may
g6m hai cum chinh:

- Cum cap phdi (bén trai): Str dung xi
lanh khi nén két hop co ciu truot va dau hut
chan khong dé gip va dinh vi bia trén ban gap,
gitip qua trinh cip phoi nhanh va chinh xéc.

- Cum gép (phia phai): Gom cac tim
gap bd tri ddi xtmg, duoc din dong bang xi
lanh khi nén thong qua co cau ban 1& — thanh
truyén, thuc hién theo tuan tu dé cac budc gap
quﬁn 40 duogc hoan thién dung chu trinh.
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2.3. Cic co ciu chinh ciia may gip 40 phong
tw dong

a. Co cau cap bia

Co cau cip phoi bia dé dinh hinh nép
gap dugc van hanh boi dong co va xi lanh dé
nhéc bia tir vi tri cho 18n vi tri d3 xac dinh
trén 4o dé tién hanh cong doan gip 4o nhu trén
Hinh 2.

Hinh 2. Co ciu cdp bia thuc hién di chuyén dat
bia vao giita do

b. Co ciu gip sian phim

Co ciu gip 4o phong trén hé théng tir
dong duoc thuc hi¢n tuan ty qua 4 cong doan
chinh. Pau tién, co cau chap hanh phia bén phai
duoc kich hoat nham gap gon phan tay va mot
phan bién ngang cua 4o vao vi tri trung tim
(Hinh 3a). Ngay sau khi co cdu bén phai thu
hoi, canh gap d6i dién phia bén trai tién hanh
lat ddi xuing dé hoan thanh viéc thu hep toan
bo chiéu rong san pham (Hinh 3b). Tiép theo,
canh gap truc doc tai vi tri day duoc diéu khién
1at 1én phia trén dé thu gon chiéu dai than 4o
theo dung quy cach thiét ké (Hinh 3c). Cubi
clng, tit ca cac canh gip tu dong thu hoi vé vi
tri gbc toa do, hoan thién qua trinh gp va dua
san pham vé dang hinh hoc ddng nhét trudc khi
chuyén sang cong doan déng goi (Hinh 3d).

b. Gdp phia trai

a. Gap phia phai

A

c. Gdp phan than do  d. Hoan thién qud trinh gdp
Hinh 3. Qua trinh hoat dong cua may gap do
phéng tw dong

¢. Co cAu ha san pham vao khay chira

Co céu ha san phém duoc thiét ké dua
trén hé théng xi lanh khi nén bd tri truc doc
phia dudi ban gap dé diéu khién hanh trinh
tinh tién ctia toan bd cum ban nang. Khay chira
thanh pham duoc dit dong truc ngay phia duéi
khong gian 1am viéc. Co ché nay dam béao san
pham sau khi hoan thanh chu trinh tao hinh s&
roi ty do theo phuong thing dimg vao ding vi
tri thu gom quy dinh, tranh hién tugng xé dich
hodc 1am bién dang nép gap.

a. Ha ban gdp  b. Xép do di gdp vao khay chita
Hinh 4. Qua trinh ha san pham vao khay chira
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3. THIET KE HE THONG PIEU KHIEN
CUA MAY GAP AO PHONG TU PONG

3.1. Lwu dd thuét toan diéu khién hé thong
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Hinh 5. Luu d6 thudt toan diéu khién hé théng

Thuét toan didu khién hé théng bét dau
bang viéc khoi tao va ciu hinh cép nhat phan
mém trude khi tién vao vong lap van hanh
chinh. Tai day, bo diéu khién lién tuc quét va
kiém tra vi tri gbc ctia dong co budc; néu phat
hién sai 1éch, 1énh diéu khién s& dwa dong co
vé diém gbc dé thiét 1ap lai hé toa do. Khi didu
kién diém géc va tin hi¢u khoi dong (ntit nhén
xanh) déu duoc théa man, hé théng lan luot
kich hoat cum co ciu hit, dich chuyén va dinh
vi tdm bia vao vi tri trung tdm san pham. Chu
trinh tao hinh ké tiép duoc trién khai thong qua
viéc diéu khién dong co bude thu hdi vé gbc,
két hop kich hoat tuan ty cac pha gip bién (gap
2 bén 40) va gap doc (gap day 4o). Sau khi hoan
thanh, co cau ha ban nang dugc kich hoat dé
giai phong thanh pham, dua hé thong trd lai
trang thai quét tin hiéu ddu vao cho chu ky tiép
theo.

3.2. Thiét ké mach diéu khién
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Hinh 6. So do thiét ké mach diéu khién

So db thiét ké mach diéu khién duogc
thiét ké nhu trén Hinh 6 v6i cac khdi linh kién
nhu sau: Khéi ngudn; Vi diéu khién; Cam bién/
Nut nhan; Mach diéu khién; Co ciu chép hanh
(d6ng co bude, van khi nén) va Giao tiép hién
thi. Viéc phan chia thanh cac khéi gitip dé dang
theo ddi va kiém tra tirng bd phan cta hé thong.
Céac chan két ndi, tin hiéu diéu khién va mirc
dién ap dugc thé hién rd rang, gop phan giam
sai sot trong qua trinh lip rap, van hanh va bao
tri hé thong.

4. KET LUAN

May gap 40 phong tu dong da duoc thiét
ké dap tmg voi muc tiéu thiét ké cua nghién
ctru dé c6 thé tmg dung trong thuc té san xuét.
Vé mit co khi, hé théng khung va cac co cAu
truyén dong da duogc thiét ké phu hop dam bao
dd bén co hoc va tinh 6n dinh cao khi van hanh
& ché do lién tyc. Vé giai phap diéu khién, thuat
toan diéu khién tuan ty cho thdy kha ning diéu
khién dong bo giira dong co budc va hé thong
khi nén, ddm bao nguyén ly hoat dong ctia may

gap 4o phong tu dong. Két qua nghién ctru c6 &
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tinh kha thi, m¢ ra huéng ng dung hi¢u qua
trong vi¢c ty dong hoa cong doan hoan thi¢n
san pham. %
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