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ABSTRACT

Activities for folding a large number of A4 paper sheets such as competition
notice, university offer letter, and tax assessment are taking of time and
boring. Therefore, if an automatic paper folding machine utilized for those is
really convenient for both staff and management departments as well. In this
work, a solution for designing an automatic paper folding machine is
proposed to improve the aforementioned activities. It consists of two main
components.: a mechanical mechanism for paper folding and a control circuit
for controlling all proccesses of the machine. In addition, this machine can
count and display a number of folded paper sheets on a liquid crystal display.
It can fold an A4 paper sheet (21 cm % 29.7 cm) into three equal parts. The
folded paper sheet could be put into an envelop in which recievers’ name and
address shown in a transparent plastic frame. This solution could help to
reduce boring documentary activities (i.e., printing recievers’ name and
address and folding paper sheets) and increase the labour capacity. The
testing results show that the designed machine stably operates with the
obtained capacity of 960 sheets per hour. From the obtained results, the
authors strongly suggest to use this machine for the documentary activities at
high schools, universities, tax management departments, and insurance
companies in Vietnam.

TOM TAT

Cdc hoat dong gdp gidy vé6i s6 lwong 16n nhie gidy bdo thi, gidy bdo tring
tuyen gzay bdo thué, ... mdt nhiéu thoi gian va nham chan. Do d6, néu c¢é mdy
gap gidy hé tro cong tdc nay sé mang lai rat nhiéu loi ich cho ca nhan cong
va co quan quan ly. T rong nghién ciru nay, mgt giai phap thiét ké may gap
gidy tw dong dwgc dé xuat dé hé tro cac cong tac néu trén. May bao gom hai
bé phdn chinh: co cau co khi @é kéo va gép gidy, mach diéu khién dé diéu
khién tdt ca cac hoat dong ciia mdy. Hon nita, mdy c6 thé dém va hién thi sé
to da dwoc gdp trén man hinh tinh thé long LCD (Liquid Crystal Display).
May c6 thé gap kho gidy A4 (21 cm x 29.7 cm) thanh ba phan déu nhau. Gidy
sau khi in dwoc gdp lam ba va c6 thé dat trong bi thu vi tén va dia chi nguoi
nhén dwge ddt & vi tri mang nhira trong suét. Gidi phdp nay cé thé giiip giam
thleu céng viée van thie nham chén (in tén, dia chi va gap gidy) va tang nang
sudt lao dong. Két qua chay thir nghiém cho thdy, may hoat dong on dinh va
dat nang sudt 960 to/gio. Véi két qua dat dwoe, nhom tac gid manh dan dé
xudt dp dung mdy ndy vao cong tdc van th tqi cdc truong hoc, cde co quan
thué hay bdo hiém xa héi & Viét Nam.

Trich dan: Nguyén Hoang Diing, Poan Toai Nghiéu va Nguyén Phuéc Loc, 2019. Thiét ké may gép gidy tu
dong ho tro cong tac van thu. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(2A): 26-32.
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1 GIOI THIEU

Gidy 1a vat liéu duoc st dung trong doi sbng
hing ngay v6i nhidu linh vire khac nhau nhu truyén
thong, gido duc, ngh¢ thuét, dong goi va nhiéu tmg
dung ky thuét khac. Céc san pham tir gidy giup cho
con ngudi ¢ cude song dé dang va thodi mai hon.
Tham chi ngay nay véi thé gioi s6 dang bung nd thi
gidy van dong vai tro quan trong d6i v6i nhitng tai
lidu hodc bang chung c6 thé luu trir lau dai ma dir
lidu s6 kho c6 thé thay thé duoc. Theo thong ké ctia
Cepi (2018), kha nang tiéu thy gidy tang theo tirng
nam. Trong sudt 10 nim qua, luong gidy dugc san
Xuét ra tang 2,9% dat 360 tri¢u tAn nam 2005 va
trong nhitng nam t6i ting truong tir 2 dén 2,5%. O
Viét Nam, tor nam 2010-2013 tang trung binh
10,3%. Dy kién trong 10 nam tiép theo, lugng gidy
san Xuét ra tang binh quan 9% (Vién cong nghiép
g1ay va xenluyld, 2017). Gidy dugc s dung rét
nhiéu trong cic cong tac van phong dic biét 1a thu
tir, gidy bao du thi cua thi sinh, gidy béo tring tuyén,
gidy bao nhap hoc, gidy bao thué doanh nghiép, ...

Gidy duogc st dung vao nhiéu muc dich khac
nhau. Tuy nhién, d6i v&i viéc trang tri va tao hinh 1a
mdt trong cac cach khoé thyc hién bédi vi cac phuong
phap nay phai dya trén nguyén Iy hinh hoc nhat
dinh: gidy c6 thé duogc gép & dang hai chiéu hosc ba
chleu (Liu ef al., 2017). Cu the cac phuong phap
gap gidy dya trén cac nguyén tac hinh hoc di dugc
tong ‘hop va xuit ban nam 1966 (Raw, 1966). Mot
co cau gap gio bang glay da duoc thiét ké rat mém
déo (Zhao, 2015). Gan day mot sé cong trinh khoa
hoc di nghién ctru dé ché tao co cdu gip tdm kim
loai (Kanhe and Sakhale, 2017; Schneidera and
Liewalda, 2017). Nguyén ly hoat dong nay ciing dua
trén nguyén 1y cia viéc gip gidy.

O Viét Nam hién nay, viéc gfip giay sao cho tén
va dia chi ciia nguoi nhan duoc dua ra mat ngoai
dang dugc thyc hién bang thu cong. Sau khi gap
xong, n6 dugc dat vao bi thu sao cho tén va dia chi
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ctia ngudi nhan dugce nhin thay tir khung nhya trong
sudt cua bi thu ndy. Viéc gap giay bang phuong
phap tha cong sé& tén rat nhiéu thoi gian va nham
chan. O cac nudc tién tién, cong viéc ndy dugce tu
dong hoa hoan toan nhd dau tu trang thiét bi hién
dai. Cac may gép gidy nay da duoc thuong mai héa
& nudc ngoai nhu may gip gidy Martin Yale 1217A
(khd A4) (Martin Yale, 2018), Intelli-Fold IF300
(kh6 A3), hay DYNAFOLD DE-42FC (nhiéu kho
gidy khac nhau) (Paperfolder, 2018). Gia thanh cua
céc san pham nay dao dong tir hang chuc triéu den
hang tram tri¢u tuy vao cong sudt va loai glay can
gap. Tuy nhién, & Viét Nam, tat ca cac may moc gap
dang nay déu phai nhap khau. Chinh vi thé, trong
nghién ctru hién tai, mot giai phap gip gidy kho A4
cho céc tmg dung nhu gp gidy bao dy thi, gidy bao
trang tuyén, gidy bao nhap hoc, gidy bao thué doanh
nghiép,... mdt cach ty dong dugc de xuat. My dugc
thiét ke gom phan co cau truyen dong co khi dé lay
va gip gidy theo nhiing duong gap mong mubn. Bén
canh d6, mach diéu khlen Arduino dwoc ding dé
diéu khién cho phan co cau co khi dimg hodc hoat
dong. Ngoai ra, LCD dugc dung dé hién thi ning
suét va so to gidy da gip duoc.

2 THIET KE MAY GAP GIAY
2.1 Thiét ké co céu truyén dong

Tuy theo cac ing dung khac nhau ciia gidy duoc
gap nhu gidy bao thué, gidy béo tring tuyén va gidy
bao nhédp hoc (loai chitr C va Z trong Hinh 1) hoac
thiép moi (loai xép mot ~ntra (Half) va hai nua
(Double parallel)) ma co ciu gp gidy dugc thlet ke
cho phu hop. Trong nghién ctru hién tai, mau gap
gidy chir C dugc chon dé thiét ke co chu gap Dbi
véi rnau gp gidy nay c6 thé gap sao cho gidy sau
khi gip duogc bo vao bi thur sé thay dugce phan tén va
dia chi ngudi nhan tai ving trong sudt (Xem Hinh
2). Véi cach 1am nay, ngudi/don vi giri khong can
phai in lai tén va dia chi nguoi nhén ¢ ngoai bi thu.
Chinh diéu nay gitup giam chi phi va nhan cong.

“@‘

Halt Double Parallel

Letter, C, Tnfold Z or Accordion

Hinh 1: Cic kiéu xép gidy A4 (PaperFolder, 2018)
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Hinh 2: Bi thir ¢6 ving trong sudt dé tén, dia chi nguwdi nhan c6 thé nhin thiy

Dé gip gidy theo miu chit C, cac cong doan sau
day can dugc thiét ké: (1) co chu léy gidy, (2) co ciu
dinh vi g1ay dé co thé gap thanh mau chtr C, (3) ru-
16 kéo giay, (4) gia do gidy, (5) co céu gip gidy va
(6) co cAu truyén dong cho cac khau tir (1) dén (5)
(Xem co céu chi tiét duge mé ta & Hinh 3). Dé giam
chi phi thiét ké, vo cia mot may in cii (c& gidy A3)
va khay lay gidy (1) dugc tan dung lai. Cac khau tir
(2) dén (9) duoc thiét ké méi. Gidy sau khi dugc lay
tir khay s€ duoc dua vao khéu dinh vi theo mau gap
chit C (2). Tai day, ru-16 s€ kéo g1ay véi khung dinh
vi (3). Trong qua trinh kéo gidy, s& c6 cac gia do
nham giir cho gidy co thé trugt dugc trén khung va
dong thoi gap gidy lai theo mau chir C (4). Glay sau
khi gap s& duoc dua qua khe gip dé cac nép gip chéc

chdn hon (5). Va cudi cung la cac khau tir (2) dén
(6) dugc truyén dong bang banh ring va xich. Cac ti
s6 truyén dugc tinh toan sao cho cac khau lay glay
(1), kéo gidy (3) va gap gidy (5) duoc dong bo. Tét
ca co cau nay duoc truyén dong bang dong co mot
chiéu 24 VDC (7).

Pé dam bao qua trinh gap gidy khong bi xung
dot giita hai to gidy lién tiép thi mot to' gidy sau khi
qua khéu dinh vi (2) thi to gidy thir 2 méi dugc kéo
1én. Viéc diéu khién nay duoc thyuce hién nho vao mot
khe cua truc keéo lay gidy (8) va mot solenoid ngat
truyén dong voéi dong co nhim khong ché kéo gidy
1én (9). Solenoid dugc diéu khién bang bo vi xir ly
Arduino dugc mo ta & Muc 2.2.

Hinh 3: Co ciu truyén dong kéo va gip gidy tw dong

2.2 Thiét ké mach diéu khién may gip gidy
bé dleu khién | qua trinh kéo gidy khong bi Xung
dot, dém s6 to gidy gip dugc va tinh ning suit cua
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may thi mot mach diéu khién trung tdm dugc su
dung. So d6 khdi ciia mach diéu khién may géap gidy
dugc trinh bay & Hinh 4. D4i voi ngd vao, mot nit
4n dung dé khoi dong va ding hoat dong ctia may.
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Mot nat 4n khac dung dé xo6a toan bo dir liéu va bat
d4u qua trinh gap gidy tr dau. Va mot cam blen
quang kiéu thau xa duoc dung dé phat hién gidy
duogc kéo 1én dé gip. Dbi véi khdi chap hanh & ngd
ra gdbm: man hinh LCD v6i 2 dong va 16 ¢t dugce
dung hién thi nang suét va sb to gidy dugc gap; dong
co 24VDC dugc dung dé truyén dong toan bd qua
trinh gom cac khau tir (2)-(6); solenoid duoc dung
dé khong ché g1ay duogc kéo 1én nham tranh xung
dot giay duoc gap. Dong co DC va solenoid duge
diéu khién boi bo diéu khién trung tdm Arduino
thong qua ro-le trung gian.

LCD hién thi s6
to va ning suat

ﬁ

Bo diéu khién
trung tim Arduino

U

Mach thic diéu
khién dong co
va solenoid

Iy

Péng co giam téc
24VDC

Cam bién quang phat
hién s0 to va cac nt
an diéu khién

Solenoid khéng ché
giay dugce kéo lén

Iy

Co céu truyén
dong cia may
gdp giay tw dong

Hinh 4: So d6 khoi mach diéu khién may gip
giay
Ngoai thiét ké co khi, phﬁp mérq cho mach die‘j:u
khién cling dugc thiet ke d€ di€u khién may gap gidy
duoc dong bd vé} on dinh. Phan mém diéu khién
duoc mo ta chi tiét trong Muc 2.3.
2.3 Thiét ké phan mém diéu Khién

pé phﬁn co khi va mach diéu khién c6 thé hoat
dong duoc thi phan mém ciing can phai duoc thiét
ké dong bo. Hinh 5 trinh bay luu db giai thuat didu
khién may gip giéy Ban dau may dugc khoi dong
& ché do nghi. Neu nut 4n khéi dong duoc tac dong
thi may gap glay s€ chay. Lic nay dong co truyén
dong dugc cap ngudn va bo dém thoi gian s& tinh
nang suat Tiép theo, cam blen quang duoc doc aé
biét s6 luong to gidy dwoc gap. Néu co g1ay thi s6 to
tang 1én 1 va nguoc lai thi cam bién tiép tuc duge
doc. Néu nut xéa dit liéu thoi gian khong duogc an
thi qua trinh gép gidy tiép tuc dwoc thyuc hién. Nguoc
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lai, néu nit nay duoc an thi so6 to va bo dém thoi gian
duoc xba veé gia tri zero va quay vé trang thai ban
dau.

b

¥

- Bém thivi gian (tinh ning
suat).

-Khéidéng déng co truvén
dong kéo va gap gidy.

&
e

¥
Boc cam bién phat hién
giay dwoc keo lén.

- Kich solenoid dé dam bao
tirng t& giay duroc kéo lén.
-Sotoy =580t + 1.

}

Xba thot
gian/so to7?

b

-Sotx =0,
- Thivt gian = (.

Hinh 5: Lwru d6 giai thuat diéu khién may gip
giay ty dong

3 KET QUA VA THAO LUAN

‘Trong nghién clru hién tai, may gap gidy dugc
thiét ké dé gap mau gidy chir C. Mau gidy nay co thé
dugc dung trong bao thué doanh nghiép, gidy bao
du thi cho thi sinh, gidy bdo nhap hoc cho ngudi
trang tuyén,... M4y nay duoc chay thir nghiém tai
Phong thuc hanh tay nghé Co dién ta-Tu dong hoa,
Khoa Cong nghé-Truong Pai hoc Can Tho. Két qua
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thir nghiém 10 1an v6i mdi lan gép 1a 50 to. Két qua 7 trinh bay hoat dong lay gidy tir khay dua vao co
thir nghiém cta 10 lan déu cho ket qua trung khdp céu gip (dau vao) va gidy duoc gip twong tmg (diu

nhau, dic biét khong xay ra 18i gip gidy. Nang sut ra).
trung binh clia may dat 960 to/gio. Hinh 6 va Hinh

Hinh 6: Co ciu ldy gidy tir khay va dwa 1én co cAu gip (dau vio)

Hinh 7: Co ciu hoat dong gip gidy A4 thanh ba phin bing nhau (diu ra)
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May gip gidy tu dong duoc thiét ké hoan chinh
va duoc trinh bay ¢ Hinh 8. Qua trinh hoat dong cua
may gap glay nhu sau: Khay gidy A4 dugc kéo ra,
gidy A4 can gap duogc dat vao khay, dong khay lai,
4n phim bat ddu (nt 6 van mau xanh 14) mot lan.
Luc nay, may s& tw dong hoat dong theo co cdu di

Tap 55, S6 24 (2019): 26-32

dugc mo ta & Muc 2.1. S6 to dwoc gap, thoi gian va
cong suit gip glay dugc hién thi trén man hinh
LCD. Néu muon may dirng khan cip thi nguoi sur
dung c6 thé 4n nat mau xanh 14 mot 1an nira. Néu
ngudi st dung mudn xo6a tit ca sé to gidy duge gap,
thoi gian gap va cong suat gap thi c6 thé an nut reset
(n0t 6 van mau do).

Hinh 8: May gip gidy tw dgng dworc thiét ké hoan chinh

Hinh 9 trinh bay mét s mau ma may gap
gidy da thyc hién duoc. Gidy sau khi gip duoc bo

vao bi thu véi tén va dia chi noi nhan dugc nhin théy
tir phia bén ngoai.

Hinh 9: Gidy A4 da dwgc gip theo miu chir C bing may da thiét ké
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Dé so sanh may duoc thiét ké véi cac may da
dugc thuong mai hoa trén thi truong nhu Martin-
Yale, Intelli-Fold, Formax,... thi gia thanh va kha
nang lam chu cong nghé dugc danh gia. Gia thanh
clia may duoc thiét ké ré hon gip nhiéu 1an so voi
may duoc thuong mai héa trén thi truong nudc
ngoai. Chi phi dé hoan tit may gip gidy khoang
$195 trong khi cac may thwong mai ké trén cé gia
dao dong tir $292-$1.650 (PaperFolder, 2018). Vi
du nhu may DE 102AF cua héang Intelli-Fold (gia
ban & nudc ngoai 1a $891) co thé gip 500 to/gio,
trong khi may thiét ké trong nghién ciru hién tai 1a
960 to/gio. Pang chi y day la gia thanh & nudc ngoai
(duoc tham khao trén cac trang mang), chua tinh
thué nhap khau va céac thué phi khac. Néu mdy nay
duogc nhap vé Viét Nam gia sé cao hon nhiéu so véi
$292. Vi két qua dat dugc, may nén duoc sir dung
trong cong tac van thu va cac cong tac khac nhu bao
thué doanh nghiép, gidy bao du thi hay gidy bao
nhép hoc,....

Maic du, qua trinh chay thtr nghi€ém cho két
qua nhu mong doi, tuy nhién may ciing con mot sb
han ché nhat dinh nhu (1) chi ¢6 thé gap dugc 1 c&
gidy A4 va chi gip mot mau gidy loai chir C. Do do,
trong nghién ctru tiép theo, céac mau gidy gip khac
nhu mau Z, gap nita hodc gip doi (Hinh 1) s& duoc
nghién ctru dé tich hop trén cing mot may nham dat
dugc tinh tién dung va hiéu qua.

4 KET LUAN

Bai bao da trinh bay mét phuong phap thiét Kké
may gap gidy kho A4 ty dong. May co6 the gap dugc
gidy bao du thi, glay bao tring tuyén, gidy bao nhap
hoc, gidy bao thué doanh nghiép... Niéng suét clia
mdy dat 960 to/gi0. Mdy hoat dong 6n dinh va dat
duoc yéu cau veé viée gap gidy dang chir C. Giai
phap may gap gidy tu dong trong nghién ctru nay co
gi4 thanh bang mot nira so véi cac may da dugc
thuong mai hoa trén thi truong. Tir cac két qua dat
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duoc, may nén dugce dau tu vao cac truong hoc, cac
co quan thug,... nham giam thiéu t6i da cong viéc
van thu va gitup dat dugc nang suat cao.
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