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NGHIEN CU'U THIET KE CO CAU HO TROQ XE LAN PI CAU THANG

STUDY DESIGN STAIR CLIMBING
SUPPORT APPARATUS FOR WHEELCHAIR

Nguyén Pirc Thing
Truong Pai hoc Sw Pham Ky Thudt TP.Ho Chi Minh

TOM TAT

Xe lan cho nguoi khuyét tdt ¢6 nhiéu wu diém nhw : gon nhe, gid thanh hop 1y, c6 thé xép lai duworc,
nhung khi di trén nhitng doan dwong hiém tré nhw di chuyén 1én xuong cdu thang thi khéng thé.
Bai bdo nay gi6i thiéu vé co cau hé tro xe lan di cau thang nham gitip nhitng ngueoi khuyét tdt cé
thé dé dang 1én xudng cdu thang, ngodi ra con cé thé hé tro di chuyén vit ndng 1én xudng cdu
thang. Pdy la mét co cdu tach roi so véi xe lan, va khi sit dung chi can mot nguoi tro givip. Moi
khi ngueoi sir dung muon di chuyén 1én hodc xuéng cau thang thi chi can gdn co cau nday vao phia
sau xe lan. Nguoi ngoi ciing voi xe lan sé dwoc ndng 1én va di chuyén qua tirmg bdc thang cho tdi
khi vieot qua hét cdc bdc thang.

ABSTRACT

Disabled wheelchair has many advantages such as lightweight, reasonably priced, can be
folded up, but when going on the road as dangerous move up and down stairs is not possible.
This paper introduces the support structure stairs wheelchair to help disabled people can easily
up and down stairs, can also support moving heavy objects up and down stairs. This is a separate
structure than wheelchairs, and using just a helper. Every time the user wants to move up or down
the stairs, only this structure attached to the rear of the wheelchair. The person on the wheelchair
will be lifted and moved through each ladder until you pass out the ladder.

I. PAT VAN PE I1. NOI DUNG

Dbi v6i nhimg ngudi khuyét tat va gia yéu, 1. Cac két qu,ﬁ nghién ciru trong va ngoai
ho khong thé ty di lai dugc ma can sy trg giup nwée di cong bo
cta xe lan. Viéc di chuyén xe lin trén nén bang Mot s§ nghién ciru trong nudc:
thi d& dang hon nhiéu so véi di chuyén 1én hodc
Xuéng cau thang. Déi voi ho viée tu di chuyén
1én hodc xubng cau thang 1a khong thé cho nén
thuong khi ho muén di chuyén 1én hay xuéng
cau thang déu can phai tir 2 -4 nguoi giup do
tiy thudc vao trong luong ciia ngudi khuyét tat
cong voi xe va suc lyc cua nguoi hd tro. Voi
mong mudn goép phan gitp d& cho nhitng ngudi
khuyét tat va gia yéu co duoc thiét bi hd tro tot
nhat dé gitp di chuyén dé dang trén nhimg béc
thang ma trude day ddi voi ho 1a nhimng viée rat
kho khan, Chinh vi vay tac gid da nghién cilru
thiét ké mot co cau hd tro cho xe lan di cau. Hinh I - Xe lan di chuyén trén cau thang.
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Hién nay ¢ nudc ta chwa c6 nhiéu cac nghién
ctru vé co cdu hd tro xe lan di chuyén trén cau
thang, tuy nhién ciing di c6 ngudi ché tao thanh
cong xe lan c6 thé di chuyén duoc trén cau
thang d6 1a anh V4 Dinh Minh tai thanh ph
Quy Nhon tinh Binh Dinh.

Chiéc xe 1an miu ning khoang 50 kg co thé
chd mot nguoi khuyét tat trong luong tur 30 - 40
kg tu 1én duoc cau thang c6 do doc khoang 30°.
Khi kich hoat mo to dién, luc quay s& truyén
chuyén dong dén cac truc thong qua cac bo
nhong, 4 banh trudc quay 2 vong, 2 banh sau
1 vong khi 1én hodc xudng 1 bic cau thang. Du
hoat dong & dia hinh phirc tap nhung nguoi diéu
khién rit an toan va ludn & tu thé thing bang
nhd vao bd phan thing dia duoc diéu khién
bang tay va ghé ngdi dugc thiét ké phu hop.

Mot so nghién ciru nwéc ngoai:

Hinh 2 - Xe da nang iBOT 4000.

bay 1a mot co cAu duoc tich hop ¢6 dinh
vao xe lan, tinh ty dong hoa cao thé hién & viée
ngudi sir dung chi can sir dung can diéu khién
va cac nat bAm dé diéu khién xe di chuyén t6i,
lui trén duong bang hodc 1én xudng cau thang.

II. NGUYEN LY HOAT PONG CUA CO
CAU:

So d6 truyén dong
- Ta ¢6 so d6 din dong nhu hinh dudi
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Hinh 3 — So do truyén déng ciia co cdu.

Trong do:

1 - v thiét bi;

2 - bia xich chu dong;

3 - Hop giam tdc truc vit banh vit;
4 - Truc truyén dong I1I;
5 - By truyén dai rang;

6 - BDong co; 7 - Banh xe;
8 - Dia xich bi dong;
9 - Tryc truyén dong IV;
10 - Truc truyén dong I;
11 - Tryc truyén dong II



Tap Chi Khoa Hoc Gido Duc Ky Thudt (26/2013)
Truong Dai Hoc Sw Pham Ky Thudt Tp. Ho6 Chi Minh

Nguyén ly hoat dong :
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Hinh 4 - Nguyén 1y hoat déng ciia co cdu.

Co cu str dung 2 cap banh xe, mdt cdp banh
xe trong (3a, 3b) va mdt cap banh xe ngoai (2a,
2b). Cap banh xe trong (3a, 3b) thuc hién qua
trinh leo cAu thang con cip banh xe ngoai (2a,
2b) thyc hién qua trinh xudng ciu thang.

Hinh 5 - Qud trinh leo cau thang ciia thiét bi.

Hinh a : Xe lan trong trang thai di chuyén
trén dudng bang, & trang thai niy cac cip banh
xe s& dong tAm voi nhau. Tai vi tri ndy xe ldn c¢6
thé di chuyén tu do luc nay dong co dan dong
xich khong hoat dong va thing ciing khong bi
kich hoat. Khi xe lan di chuyén téi cham vao

mit trude cia bac dau tién khi do théng s€ bi
kich hoat va dong co hoat dong dan dong cho
xich. Do d6 cip banh xe bén trong s& di chuyén
1€n phia trén ctua bac ( hinh b). Xe lan bay gio
dugc do trén cac banh Xe nay, trong khi do cap
banh xe bén ngoai lai tlep tuc chuyén dong quay
1én ( hinh c¢). sau khi tat ca cac banh xe déu da
leo 1én dugc bac thang dau tién thi ching s&
déng tAm v&i nhau, sau d6 sé di chuyén dén bac
ké tiép va lap lai qua trinh tuong tu. Qua trinh
di chuyén xudng ciu thang thi lic nay cap banh
xe bén ngoai s& thuc hién qua trinh leo xubng
(hinh d), khi thiét bi duoc di chuyén dén mép
ctia bac thang thi lac nay thiang duoc kich hoat
gilt chat banh xe lai. Luc nay thi qua trinh di
chuyen xuong cau thang bat dau. Qu4 trinh di
chuyén xuong cau thang cling tuong tu nhu qua
trinh di chuyén 1én cau thang, tuy nhién sé& dién
ra theo chiéu nguoc lai.

III. MO HINH CO CAU HO TRQ XE LAN
LEO CAU THANG

1. M6 hinh 3D

Hinh 6 - M6 hinh 3D.

- Két cdu tong thé ua thiét bi gdbm cac phan
chinh sau :

+ B0 khung do dudi

+ Bo khung d& trén gdm tay cAm va co ciu
kep gitt xe lan

+ Cym banh xe di chuyén

+ Vo bén ngoai cuia co cau

+ Cum truyén dong gdm: dong co, hop giam
tde truc vit banh vit, bo truyén xich, bo truyén
dai rang.
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2. Mé hinh thye té:
- Tong khdi lugng nang (gom thiét bi, xe lan va nguoi sir dung): 140 kg
- Tbc @6 di chuyén trén cau thang : 6 — 18 bac thang/ phit
- Chiéu cao tbi da ctia bac thang c6 thé leo duoc: 190 mm
- Chiéu rong tdi thiéu cua bac thang : 200 mm
- Ngudn dién : 2 pin 12V
- Pong co : dong co DC 250W dung ngudn 24V

Hinh 7 - M6 hinh thuc é.

IV. NHAN XET QUA TRiINH THU'C NGHIEM
- V& mat thuc nghiém

+ Ché tao thanh cong mo hinh i 18 1:1.

+ Cac bd phan co thé hoat dong duoc khi 1én xuéng cAu thang.

+ Co céu hoat dong thuc hién dugc cong viée dat yéu clu da dé ra.
- Van d& nghién ctru hoan thién tiép theo

+ Téi wu két cdu dong hoc va giam khi luong ciia co cau.

+ Can hoan thién thém bo phan the'ing.

+ Can hoan thién thém bd phan khung d& thay thé dé do vat nang .
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