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Tom tat

Bai bao nay trinh bay y rrong thiét ké hé thong dong/me cira tw dong, phuc v cac
phong hoc, van phong, phong héi thdo... ciia trieong hoc. Trong dé, phan thiét ké vé co
khi gém bg truyén truc vit — dai éc két hop Véi co cau con chay — thanh trueot dé bién
chuyén d@gng tinh tién thanh chuyén dong quay, bdo dam cho ciza céi (logi mét canh
hodgc hai canh) mé ra hay déng vao ém dju; phan dién — dién tir gom mach dién, camera
quan sét, cong tac hanh trinh, cac nat nhan... bao dam viée déng/ mé cira tir Xa an toan
va tién loi. Hé thong dong/mé cira tw déng gilp gidm bdt nhdn céng lao déng do ta chi
can ngoi ¢ phong diéu hanh va nhan nat thi cé thé déng/ mé cira cai cac phong hoc mét
cach an toan. Ngoai ra, tai phong hoc, ta ciing ¢6 thé dung remote hogc cong tac dé
donglmo cac cua.
Tir khoa: bé truyén truc vit, chét chay, cira mét canh, ciza hai canh, thanh trurot
Abstract

DESIGNING AUTOMATIC CLOSING AND OPENING SYSTEM FOR
SCHOOLS

This paper presents the idea of designing an automatic opening and closing
system for classrooms, offices, seminar rooms, etc. at schools. In particular, the
mechanical design consists of a screw transmission - nut combined with a slider - slider
mechanism to convert the translational motion into a rotating motion, ensuring that the
door (single or double wing) opens or closes smoothly; electrical — electronic
components including electrical circuits, cruise switch, push buttons... ensure safe and
convenient remote closing and opening. Automatic door opening and closing system
reduces the labor force because we only need to sit in the operating room and press the
button to safely close and open classrooms. In addition, in the classroom, you can also
use remote control or switch to close and open the doors.

1. Pat van dé
Hién nay, ¢ cac phong hoc, ta chua ap dung hé théng dong mé cia tu dong, diéu
khién tir xa. O hau hét cac truong hoc trong nude ta déu c6 nguoi bao vé dong, md cua
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thu cdng. Tuc la khi hoc vién vao 16p thi nguoi bao vé téi mao cira phong hoc, khi hoc
vién ra vé thi nguoi bao vé ciing t6i dong va khéa ctra phong hoc. D6 13 cong viéc quen
thugc tir xa xua toi nay. Cau hoi dat ra 1a: Nguoi bao vé khong can téi phong hoc van co
thé ma hay dong ciia phong hoc d6 duoc khéng? Cau tra 1oi 1a “co thé dugc” voi giai
phép gin dong co cho canh cira, truyén day dién diéu khién dong co toi phong bao vé;
ngudi bao vé chi ngdi mot chd nhan nat 1a dong hay ma cira dugc rdi. Nguyén 1y thi
don gian nhu vdy, nhung cho dén nay, nhém tac gia thay van chua c6 noi nao ap dung
diéu nay. Phan trinh bay sau day cua nhom tac gia s& 1am sang to nhan dinh trén.

2. So lwgc vé céc loai cira dong, mé tw dong da biét hién nay

Hé thdng dong, mé cira tu dong dd c6 rat nhidu loai, nhu: hé thdng tu dong déng,
mé cira kéo & cac cong cdng ty, siéu thi, ngan hang, thang may...O day, nguoi ta ding
dong co dién va cam bién dé dong hay mo ctra. Loai cira thuong dung trong cac truong
hop nay la cira kéo (hay con goi 1a cira 10a) hoic cira mé dung ban 18 (hinh 1).

Céc loai cira ty dong dong, mé nhu hinh 1 rat hién dai, chi 4p dung cho nhiing noi
quan trong, mat tién ciia cong ty, co quan, biét thy hang sang; chua dugc 4p dung vao
céc phong hoc & Trudng Pai hoc Tha Dau Mét. Néu Trudng Pai hoc Thu Dau Mot &p
dung cira dong, mé tu dong cho cac phong hoc thi 4p dung véi muc dich khac, chu yéu
Ia giam strc lao dong ctia con nguoi.

a) Cuea liia tie dong b) Ciea xép tw dong ¢) Ciea kéo te déng d) Ciea dong, mo
bang van tay

” R = 3
e) Cira tw dong diing xilanh thiy liec /) Ciea xoay tir dong

Hinh 1. Céc logi cita déng, mé tw dong da biét hién nay

3. Y twéng thiét ké hé théng déng, mé cira tw ddng cho cac phong hoc

3.1. Y twéng

C6 rat nhiéu phong hoc trong mét trudng hoc. Mdi budi hoc, ngudi bao vé phai di
m& va dong cac cua thi ton rat nhiéu céng sic. Do d6, ta can phai thiét ké hé thong
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dong, mo cua tu dong, ngudi bao vé khong can di toi ting phong, ma ngdi tai phong
diéu hanh ciing co6 thé dong, mo hét cac cira mot cach tién loi va an toan. Mudn vay, ta
phai gan dong co va co cdu dong/mé ctra, gan camera quan sat cho ting phong hoc,
truyén nat diéu khién dong co t6i phong diéu hanh. Ngudi bao vé chi can nhin man hinh
may tinh va nhan nit thi s& déng, mé céc cira an toan (hinh 2).
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Hinh 2. Phong diéu hanh déng, mé cira cac phong hoc

3.2. So lroc cdu tao

Phdn co khi: O ting phong hoc, phia trén mdi khung cira céi, ta gan hé thong
truyén dong gom: dong co dién, bo truyén vit — dai ¢, bo truyén dong/mo cua, 6 lan,
khép néi... (Nguyén Trong Hitu, 2010) (hinh 3a va 4a). Hé thong nay phai bén viing
theo thoi gian va lam viéc an toan.

Phén dién, dién tie: Gom hé théng mach dién, céng tac hanh trinh, bo nat nhan
diéu khién tir xa, camera quan sat, may vi tinh hozc dién thoai diéu khién... Phan nay s&
trinh bay trong mot nghién cuu khéc.

3.3. So lwoc nguyén ly hoat dong

Dung dong co dién c6 hop giam téc, bao dam tdc do ra cua truc quay cham vira
phai (khoang tir 60 tgi 100 vong/phat) dé dan dong bo truyén truc vit — dai 6c. Khi truc
vit quay thi dai ¢ tinh tién. Trén dai ¢, ta c6 gan thém chét chay. Khi dai 6c tinh tién
thi chdt chay vira tinh tién vira quay quanh truc caa né. Khi truc chét chay quay thi ciing
lam cho thanh truot (gén cung trén canh cira) quay theo, 1am canh cira quay. Do do, ta
c6 thé diu khién cho cénh cira dong vao hay mé ra mot goc gan bang 180°.

4. Céc ban vé thiét ké tong thé va thiét ké tirng chi tiét

Hién tai, cac phong hoc déu dung loai cira mé mot canh hoac hai canh (loai dong
vao/mo ra). Do do, ta thiét ké hé théng dong, md tu dong cho céc loai ctira nay. Viéc
thiét ké can don gian, it bao tri, dong ctra cling dong thoi vao 1a khoéa cira ludn, khdng
can dung 6 khoa.
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4.1. Thiét ké h¢ théng déng, mé cira tw dgng cho cho logi cira mgt canh

Hinh 3 cho ta thiy phuong an thiét ké phan co khi cho hé thong dong, mé cua tu
dong cho loai cira mot canh. Khi dong co (1) dugc diéu khién hoat dong thi truc vit (2)
quay, dan dong dai ¢ (3) tinh tién. Trong dai ¢ (3) lap thém chét chay (12) 6 truc vudng
goc Véi truc dai ¢ (3). Khi dai 6¢ (3) tinh tién thi chét chay (12) vira tinh tién vira quay
quanh truc caa n6. Khi chét chay (12) quay quanh truc cta né thi lam cho thanh truot (8)
(vén duoc gan cting trén canh cira) quay theo quanh truc ban I8, Két qua, canh ctra c6 thé
dong vao hay mé ra véi géc gan bang 180°. Cubi hanh trinh déng/ mé ctra c6 lap cac cong
tac hanh trinh (9 va 11) dé dong/ngat mach dién, bao dam hé théng dung lai kip thoi.

a) Hinh tong thé -

11 A 10 9 8

12
13
, ; : 5 ¢) Trich phong to phdn A ctia hinh
14 b) Trich phong to co cau truyén dong P b 88 ihdy o phén truyén dgre

Hinh 3. Hé thong déng, mé cira tu dong (cira mgt canh)
1. Péng co dién; 2. Truc vit; 3. Pai 6c; 4. Camera; 5. San nha; 6. Vach neong; 7. Khung cira; 8. O lin; 9
va 11. Cong tdc hanh trinh; 10. Thanh trueot; 12. Chét chay; 13. Cia; 14. Ban lé; 15. Khép néi
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Pong co dién (1), truc vit (2), dai 6¢ (3), camera (4), cac cong tic hanh trinh (9 va
11), 6 lan (8), ban 1& (14) va khép ndi (15) dwgc mua hozc dat hang theo tiéu chuan co
khi; thanh truot (10) va chét chay (12) dwoc lap ban v&, dit tho ché tao bao dam bén va
hoat dong duoc; san nha (1), vach tuong (2) va canh cira (3) ¢ san caa mdi phong hoc.

Viéc diéu khién dong/mo cac ctra phong hoc duogc diéu khién tir xa nho cac nit
tit/mé dong co dién ma trude d6 dugc truyén dan vé phong didu hanh. B4i véi Truong
Pai hoc Thu Dau Mét, c6 thé dit phong didu hanh & mot phong nao d6 & tang trét. Tur
phong diéu hanh, ngudi quan ly ¢ thé diéu khién tat ca cac cira phong ¢ tang 1, 2, 3,
4... Su giam sat an toan khi dong/m¢é cac ctra phong nho vao camera quan sat (4) va
man hinh ti vi hay may tinh. Viéc an toan nay phai chi y téi su can tré cua nguoi hoac
chuéng ngai vat. Néu co nguoi can trg thi ding tin hiéu chudng nhac nha; néu bi vat
can khac thi ngudi quan Iy budc phai toi ngay hién truong dé dep vat can roéi méi diéu
khién cho hé thong déng/mé cira.

Trong truong hop phong hoc dang lam viéc, ngudi trong phong muén dong/mé
ctra thi ngudi d6 phai ding remote hodc nhan cong tic riéng (dwoc lap san trong phong)
dé diéu khién dong co déng/mé cira, tat nhién trude do, ngudi Ay phai doc bang hudng
dan dan kém theo.

Mot diéu dang chua y 13 hién nay ngudi quan 1y khi dong cira phong hoc nao thi
phai tat hét cac thiét bi dién trong phong hoc d6. Néu ta ap dung hé théng dong/ma cira
ty dong nhu noi trén thi budc ta phai truyén dan cac cong tic dién tong cua ting phong
hoc t6i phong diéu hanh. O day, ngudi quan ly chi viéc nhan nat 1a cip hay mé mang
dién cho phong hoc d6. Ngoai ra, chic chan con ¢6 nhiéu phat sinh bat lgi chua luong
truée dugc khi ta 4p dung hé thdng dong/mo cira tu dong. Tuy nhién, nhiing bat loi d6
s& nhanh chong duoc khic phyc.

4.2. Thiét ké he thong déng, mé cira tw dpng cho cho logi cira hai canh

Twong tu nhu hé théng dong, md cira tw dong cho cho loai cira mot canh, hé thong
dong, mé cura tu dong cho cho loai cira hai canh chi khac ¢ chd l1a: dung mot dong co
dién dé diéu khién dong thoi hai bo truyén truc vit — dai ¢, trong d6 c6 mot bo ding ren
trai, dong co dién loai nay c6 hai truc ra, ¢ Iap hai hop giam téc; c6 4 cong tic hanh
trinh; c6 2 b chét chay — thanh truot; c6 4 6 lan.

Hinh 4 cho thay phuong an thiét ké phan co khi cho hé thong déng, mo cira tu
dong cho loai ctra mot canh. Khi cho dong co dién (9) hoat dong thi 1am cho céc truc vit
(10) quay, din dong cac dai 6¢ (11) cing tinh tién vé gan hoic ra xa dong co dién (9),
lam cho hé chét chay (7) — thanh truot (8) gy chuyén dong dong/md hai cénh cira.
Nguyén ly lam viéc hé théng dong, mo tu dong cira hai canh twong tu nhu nguyén ly
hoat dong hé thong dong, mé tu dong cira mot canh da trinh bay ¢ phan trén. Cudi cac
hanh trinh déng/mé cira c6 cac cong tic hanh trinh (8 va 11) va dém cao su giam chan
(khdng V& trén hinh). Khi dai 6¢ (3) cham vao céc cong tic hanh trinh thi mach dién bi
ngét va viéc dong/mé cira dirng mot cach ém diu, an toan.
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8 4 10 11

1. San nha

2. Vach tuong

3. Cika

4. Camera

5.0 lan

6. Céng tdc hanh trinh
7. Chét chay

8. Thanh trieot

9. Déng co dién (2 truc ra)
10. Truc vit

11. Dai é¢

¢) Phong to vi tri ldp déng co dién 12. Khép noi

Hinh 4. Hé thong déng, mo cira ty déng (cira hai canh)

4.3. Thiét ké so bé céc chi tiét chinh
Hinh 5 cho thdy mot vai chi tiét chinh cua hé thong dong/ mé cira tu dong
(Nguyén Pic Loc, Lé van Tién, Ninh Bic Tén (2001). Tat ca déu d& ché tao va ré tién.
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a) Truc vit budc 10 mm '? }l’
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b) Pai ¢ bude 10 mm ¢) Khép néi dia

Hinh 5. Vai chi tiét chinh cua hé thong dong/ mé cira tw déng

4.4. Ban vé ldp hoan chinh bg phén chinh

Hinh 6 va 7 thé hién mot cach day da hon co cau chinh cua hé thong dong/mo cira
tu dong loai 1 canh va loai 2 canh.

Hinh 6 1a hé thong dong, mé ctra tw dong (loai 1 canh mé ra, dong vao). Hé thong
nay dung déng, mo ty dong nhiéu cira cua nhiéu phong hoc trong trudng hoc. Khi dong
co dién (co giam tbc) lam viéc thi truc vit quay => dai 6c tinh tién => chét chay vira tinh
tién theo dai 6¢ vira quay quanh truc ciia né => canh cira quay theo cung tron khoang
180°. Twc 1 canh ctra c6 thé ma ra hodc dong chat vao khung ctra. Nho cong tic han
ché hanh trinh gan ¢ dau va cudi truc vit ma dong/ngat mach dién kip thoi, 1am cho viéc
dong/mé cira ciing nhip nhang. Viéc diéu khién canh ctra dong vao/md ra nho nlt nhan
gan tai phong diéu hanh, c6 nguoi quan ly. Lai cd thém camera quan sat gén phia truéc
ctra, guri tin hiéu vé may tinh, dién thoai... gitp ngudi quan ly thiy duoc tinh trang hién
truong tai phong hoc nhu thé nao, dé be phong ngudi hay chuéng ngai vat can tro.

Hinh 7 13 hé théng déng, mo ctra tw dong (loai 2 canh mé ra, dong vao). Hé thong
nay dung déng, mo tu dong nhiéu cira ciia nhiéu phong hoc trong trudng hoc. Khi dong
co dién (c6 2 tryuc ra, c6 2 hop giam téc) 1am viéc thi 2 truc vit quay =>2 dai oc tinh tién
=> 2 chét chay vira tinh tién theo dai 6¢ vira quay quanh truc cua né => 2 canh cira, mdi
canh déu quay theo cung tron khoang 180°. Tic 1a 2 canh cira c6 thé mo ra hoiac déng
chat vao khung ctra. Nho cong tic han ché hanh trinh gan & dau va cudi tryc vit ma
dong/ngat mach dién kip thoi, 1am cho viéc dong/mé cira ciing nhip nhang. Viéc diéu
khién canh cira dong vao/mé ra nho ndt nhan gan tai phong diéu hanh, c6 ngudi quan
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ly. C6 thém camera quan sat gan phia truéc cira, giri tin hiéu vé may tinh, dién thoai...
gitp nguoi quan ly thay dugc tinh trang hién truong tai phong hoc nhu thé nao, dé dé
phong nguoi hay chudng ngai vat can tro.

Vich tuwong
Ding co dién

’q

Khung cira

Hinh 6. Bé phdn chinh cia hé thong déng/me cira tw dong (logi cira 1 canh)

Camera

Cong tic
hanh trinh
5 co di¢n (2 tyu
hgp giam toc)

Hinh 7. Bé phdn chinh cia hé théng déng/me cira tu dong (logi cira 2 canh)
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Trong tuong lai, truong hoc phai sir dung camera dé giam sét tinh hinh hoc tap
cta sinh vién, diém danh, coi thi, viéc 1én 16p cua giang vién... Vi vay, viéc lip camera
giam sat tirng phong hoc sé thu duoc loi nhiéu hon chi phi ta bo ra va ciing 1a tat yéu
cho sy phat trién cua su quan 1y trong nha trudng sau nay. Hién nay, camera dugc ding
rat nhiéu trong giam sat nha xuéng, van phong, truong mam non, gia dinh c6 bd me can
theo ddi con cai... Do d0, ta thiy viéc dung camera giam sat da rat pho bién. Ddi voi hé
théng dong/mé cira tu dong, ta dung camera véi muc dich thu hinh anh tinh trang cac
ctra phong hoc tai hién treong, phat lai hinh anh d6 1én man hinh ti vi, may tinh, dién
thoai théng qua mang internet (hinh 8).

000
000
[efele]
000

_Camera _~
Hién truromg Er———

. ,n_xDie:u hanh _

Hinh 8. So dé quan Iy viée déng/mé cira tw dong nho camera giam sat
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