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TOM TAT

Bai bdo giéi thiéu két qua nghién ciru, thiét ké, ché tao mau xe lan dién cho nguoi khuyét tat va
ngueoi gid trén co sé xe lan tay. Xe c6 thé di chuyén trong nhd, céng vién, trén dwong nhwa hay dwong
bé téng thanh phé, ngoai thanh, néng thén, trong cdc khu viee chdt hep. Mau xe dwoe diéu khién bang
hé thong dién, dé két noi.

Pdc diém ciia mdu xe la két cau don gian, dé ché tao, dé bao duong swa chira, tién su dung, co thé
trién khai san xudt hang loat tai Viét nam phuc vu ngwoi khuyét tdt va nguoi gia voi gid thanh ré, phii
hop kha nang tai chanh cia doi twong can sir dung.

Tir khoa: mau xe lan dién, nguoi khuyét tat va nguoi gia, dé ché tao, gia re.

ABSTRACT

This paper introduces the results of reseach, design and manufacturing of prototypical electric
wheelchairs for the disabled and the elderly based on manual wheelchairs. They can be used indoors
and outdoors, in suburban and rural areas, and in narrow areas. The electric wheelchairs are
controlled by the electrical system, and easy to connect.

Characteristics of the model are: simple structure, easy to manufacture, easy maintenance and
repair. The electric wheelchairs can be mass-produced in Vietnam for the disabled and the elderly at
low price.

Keywords: prototypical electric wheelchair, the disabled and the elderly, easy to manufacture, low
price.

1. PAT VAN DE

O Viét Nam s6 lugng ngudi khuyet tat do bam Bang 1. Cac dang di tat (theo ti 1&¢ %)
sinh va do hau qua chién tranh d¢ lai kha nhicu.
Hau qua chién tranh van con deo dudi nhiing Vién Thi | Thinh | Ngbén | Tri Than
ngudi tham gia khang chién va con chau, nhiéu dong | gidc | gidc | nglt | tué | kinh
nguoi trong ho mat di kha nang di lai. Ngoai ra, 3546 | 15,70 | 9,21 7,92 | 9,11 | 13,93

tai nan lao dong, tai nan giao thong va sy gia hoa

cua mdt by phan dan s6 khién ho khong thé tu

minh di lai [1]. Theo www.ubmttg.hochiminhcity.gov, hoan

Theo Té chirc Y t thé gioi (WHO), co nhidy a0 $0ng va viée lam cua ngudi khuyet tat chu

dang di tat cho trong bang 1, trong dé di tat van yeu Sﬁ’ng ckmg gia dinh .(957’85 ), ionAg‘ dqc thar‘l

dong chiém ty 1¢ cao nhat - gin 35.46 % . (3,31%), sOng trong trai bao trg xa hoi cua nha
: ; ’ nude (0,22%), song lang thang (0,62%).



Nghién citu méu xe lin di¢n cho ngwoi khuyét tit

Vi su phat trién cua cong nghé, cac kiéu loai
xe lan ngay cang phong phu va tién ich hon cho
ngudi st dung. Néu nhu trude ddy chi 1a xe lan
tay, chu yéu ding stc cua doi tay dé di chuyén,
cang ngay xe co gin déng co da ra doi giap nguoti
khuyét tat chan di chuyén khong phai dung lyc
cua doi tay. Nhiéu nuéc trén thé gidi da ché tao
xe lan gan dong co dién xe c6 kha nang 1én xudng
cau thang va tu thay d6i do cao. Cac xe lan ding
dong co dién ngoai nhdp co6 giad thanh kha cao.

Nham dap tng nhu cau cia nguoi khuyét tat
¢6 thé ty minh di chuyén, trong nhiéu thap nién
qua, nhiéu co so trong nudc da ché tao xe lin
tay lam phuong ti¢n di lai. Trong bai bao nay
chi giéi han viéc thiét ké ché tao mau xe lan
dién giup ngudi khuyét tat chan va ngudi gia di
chuyén thuan loi.

Céc yéu cau chinh ciia xe lan dién gom: két
cau gon, khéi luong nho, dé diéu khién, c6 tay
nam dé nguoi khac giup ddy xe cho nguoi khuyét
tat khi can, d6 6n dinh va an toan cao, gia thanh
thap, st dung ngudn dong luc tir dong co dién,
tdc d6 xe khong cao (dudi 10 km/h), c6 kha ning
tham gia giao thong, leo dugc doc dén 7°, quang
duong xe di chuyén duéi 10 km.

2. CHON PHUONG AN XE LAN DIEN

2.1. Chon xe lan co s&
Xe lan c6 thé phan loai theo ba cach:

- Theo ké‘t ciu khung c6 loai: khung gip va
loai khung lién.

- Theo mirc do hién dai co6 loai: tho so (lan
tay); xe dién (co6 gan dong co dién).

- Theo co cau diéu khién: xe lic (dung tay); xe
lan (dung tay); xe dién (dung dong co di¢n).

Gia thanh xe 1an tay khoang 1,5 — 6,5 tri¢u
dong, xe lan dién nhap gia cao gap 4 - 10 lan.

Khung xe lin co so dugc chon lam mau dé
nghién ctru thiét ké thanh xe lin dién 1a loai
khung xép vi ¢6 nhiéu vu diém: két cdu nho gon,
trong lwong nhe, dé thao lap, gia reé.

Trén hinh 1 thé hién so d6 xe lan tay loai
khung xé&p.

Hinh 1. So d6 xe lan tay

I-vanh lan tay; 2 - banh sau; 3 - banh lan trucec;, 4
- ban dé chan; 5 - khung xe; 6 - tua tay; 7 - tay day; 8 -
mdt ghé

2.2. Chon phuong an xe lan di¢n
a.Phuong an b tri chung

Trén co so xe lan tay kiéu khung gip, phuong
an bd tri truyén dong va diéu kh1en xe lan di¢n.
C6 ba phuong an b tri chung truyén dong xe lan
dién dugc dé xuat:

Phuong an 1 (hinh 2): motor va banh chu
dong dat trude dau xe. Phuong an nay c6 nhuoc
diém la xe dai, hanh lang quay vong 16n.

Phuong 4n 2 (hinh 3): motor va banh chu
dong cudi xe. Phuong 4n nay co cing nhuoc
diém nhu phuong an 1 13 xe dai, hanh lang quay
vong 16n. Ngoai ra, xe ¢6 nam banh tiép xuc mat
duong, cac thanh don din dong diéu khién lai
cho banh chu dong khéa ruom ra. Banh chu dong
dat & dudi xe (sau hai banh xe).

Hinh 2. Motor va banh chu dong o trudc
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= — | Motor
1’ f_u_u.___,_._-.!.__m
[ 1] Banh /xe chu dong

Hinh 3. Motor va banh chu dong ¢ sau

gan cuoi xe

Phuong dn 3 (hinh 4): banh chu dong dat ¢
dudi - phan truée ghé ngdi. Phuong an nay uu
diém 1a xe gon, hanh lang quay vong hep, khong
thay d6i nhiéu kich thudc dai - rong - cao cua
xe lan tay nguyén thuy. Pay la phuong an dugc
chon dé thiét ké (hinh 4, 5).

)

Hinh 4. Motor va banh chi déng dat & dudi sat trude
ghé ngoi
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b. Truyén lyc xe lan dién

Theo phuong an 3, tién hanh duoc chon bd
tri truyén luc cho xe 1an. Trén hinh 5 thé hi¢n so
doé duong truyen luc xe lan dién.

Hinh 5. So do truyén dong xe lan dién

1- motor dién; 2, 4, 5- truyen d‘ong xich (z, = =16,
4- truc banh xe chu dong; 6- ong gai (ly hop); 7- banh chu
dong; 8- can gai ly hop

c. Nguyén 1y diéu khién xe lin dién

Xe dién [4] la s dung nguon cung cap cho
dong co dién quay roi truyén dén banh xe chu
dong quay. V6i xe lan dién don gian, ta st dung
binh accu dan dong cho dong co dién mot chiéu
(motor) qua bd truyén giam tdc.

Hinh 6 gi6i thi¢u so @ hé thong diéu khién
xe lan dién, hé thong phép xe chay tién va lui.

2.3. Chon dong co dién va chon binh accu

Khi chon dung lugng binh accu, phai Xuat
phat tir cong sudt can thiét cho xe.

Tay ga

Cding tad

Bring oo
dién

dign

i=ril
J_ khign —|_

Cing e

Aol
:huyd 0 hutdng

0y xac

Hinh 6. So' d6 diéu khién xe lan dién
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V6i s6 liéu chon trude (trong luong xe khong,
trong luong ngudi, toe do toi da, loai duong,...)
va diéu kién can bang cong suét tinh duoc cong
sudt dong co dién (motor) can thiét.

Truong hop chung, cong suat phat ra cua
dong co (N,) phai tiéu tén dé thang cac cong
suat: can lan, can khong khi, can doc can quan
tinh. Phuong trinh c4n bang cong suit duoc biéu
thi nhu sau:

N, =(N,+N_ £N =+ Nj)/nt; (1)
Trong do:

- N_: Cong suat dong co

- N,: Cong suét tiéu can lan

- N, : Cong suat can khong khi

- N.: Cong suat can leo doc

- N;: Cong suat can quén tinh

-1, : Hi¢u suét truyén luc

Kh1 chay trén dudng bang (0=0) va dat toc
do t6i da thi xe khong con tang tdc. Liic ndy can
bang cong suat s& duogc viét:

N,,~(N,+N _Im=fG.V_ +KFV_ *)/n ;(2)
Thay gia tri vao (2):
- Trong lugng xe va nguoi
G =G, +G, +G, =390+650+100=1050 N ;
-f=0,015

-K F = 0,75Ns*/m?*;, V ma 2,361 m/s (8,5
km/h) sé& tinh dugc cong sudt dong co can thiét
N, khixe datV_

Tu N, chon dong co c6 cong suét N.... gan
cong suAt t1nh toan. Pong co chon la dong co
dién mot chiéu hiéu MTG — Q110 c6 chdi than,
dién ap 24 V, dong dién dinh mirc 15A, cong suat
dinh muc st dung 200W/400vong/phut.

Binh accu dugc chon c6 dién ap 24 V, dong
dién A. Dé kéo dai thoi gian 1am viéc gitra hai
lan xac [5], trén xe lan di¢n s€ dung loai binh
accu kho chat luong cao (accu litium).

Dic tinh cong suit dong co cho trén hinh 7.
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Hinh 7. BPac tinh lam viéc cua dong co dién
MTG - Q110

2.4. Chon hé théng truyén luc xe lan tay

bong co dién c6 vong quay dauran = 400
Vong/phut Bo giam toc tur dong co ¢ ty sb
truyéni =1,125. Dé giam tdc va tang lue keéo, xe

sir dung b truyén xich (hinh 6) véi ty sé truyén
i=16/9=1,778.

Sau khi chon dong co va hé truyén luc, kiém
tra lai tinh nang kéo cua xe lan di¢n.

2.5. bong luc hoc xe lan di¢n
a. bong luc kéo cua xe

- Phuong trinh cén bang luc kéo cua xe theo
[3] duoc viét:

P,=P P +P +P; (3)

Trong do:

- P.: Luc kéo tiép tuyén & banh xe chu dong.
- P Lyc can lan ¢ banh xe chu dong.

- P Lyc can 1én dbc.

- P_: Luc can khong khi.

- P Lyc can quan tinh khi xe chuyén dong.

Thay cac gia tri vao (3), tinh dugc két qua
trong cac bang 2, 3 va v& cac do thi hinh 8, 9.

Bang 2. Can bang luc kéo khi xe chay trén
duong bang (a=0)



s R e N eoN | e, P9\ Phmax
@ N“’ 400
0 449,1675 | 15,7500 | 0,0000 | 15,7500 w0
0,1676 | 415,4593 | 15,7500 | 0,0211 | 15.7711 £l
0,3351 | 378,9550 | 15,7500 | 0,0842 | 15.8342 200
0,5585 | 334,2333 | 15,7500 | 0,2339 | 15.9839 ‘o0
0,7392 | 290,7300 | 15,7500 | 0.4098 [ 16.1598 Pl Rt h
1,0053 | 241,7997 | 15,7500 | 0,7580 | 16.5102 e
1,1424 | 221,1123 | 15,7500 | 0,9788 | 16.7288 Vimax
1,2566 | 196,2127 | 15,7500 | 1,1844 | 16.9343
1,4362 | 162,3950 | 15,7500 | 1,5469 | 17.2970 Hinh 8. D6 thi cdn b&nglu’ckéo khixechuyén dong
1,6755 | 119,1108 | 15,7500 | 2,1055 | 17.8555 trén duong béng
2,0106 | 64,7221 | 15,7500 [ 3,0319 | 18.7819
22222 | 223258 | 15,7500 | 3.7036 | 19.4536
22381 | 20,5475 | 15,7500 | 3.7568 | 19.5068
23379 | 18,9999 | 15,7500 | 4,0995 | 19.8493
Bang 3. Can bang luc kéo khi xe chay trén duong c6 d6 doc (o) thay dbi
PP, N
v m’s) PN PN
‘ Géc 0° Goéc 6° Goc 8°
0| 449,1675 0 0 0 0
0,1676 | 415,4593 0,0211 | 15,7711 | 125,4095 174,0721
0,3351 | 378,9550 0,0842 | 15,8342 | 125,4726 174,1352
0,5585 | 334,2333 0,2339 | 15,9839 | 125,6223 174,2850
0,7392 | 290,7300 0,4098 | 16,1598 | 125,7982 174,4608
1,0053 | 241,7997 0,7620 | 16,5102 | 126,1404 174,8090
1,1424 | 221,1123 0,9788 | 16,7288 | 126,3672 175,0298
1,2566 | 196,2127 1,1843 | 16,9343 | 126,5727 175,2354
1,4362 | 162,3950 1,5470 | 17,2970 | 126,9354 175,5979
1,6755 | 119,1108 2,1055 | 17,8555 | 127,4939 175,2354
2,0106 64,7221 3,0319 | 18,7819 | 128,4203 175,5979
2,2222 22,3258 3,7036 | 19,4536 | 128,4203 177,7756
2,2381 19,5068 3,7568 | 19,5068 | 128,4203 177,8288
2,3379 18,9999 4,0993 | 19,8493 | 129,4877 178,1505
2,4822 2,5814 46210 | 20,3710 | 130,0094 178,6722

- Nhan tb dong luc hoc xe lan dién (D):

Thay céc gia tri vao () cho két qua & bang 4.

Béang 4. Gia tri nhan to dong luc hoc
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D= (P, -P,)/G;

4
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v | oo | ey D
0 449,1675 0,0000 0,4278
0,1676 415,4593 0,0211 0,3957
0,3351 378,9550 0,0842 0,3608
0,5585 334,2333 0,2339 0,3183
0,7392 290,7300 0,4098 0.2765
1,0053 241,7997 0,7580 0.2296
1,1424 221,1123 0,9788 0.2001
1,2566 196,2127 1,1844 0.1857
1,4362 162,3950 1,5469 0.1532
1,6755 119,1108 2,1055 0.1114
2,0106 64,7221 3,0320 0.0588
2,2222 22,3258 3.7036 0.0177
2,2381 19.5068 3.7568 0.0150
2,3379 18,9999 4,0995 0.0142
2,4822 2,5814 46212 | -0.0019
PN
MR
400 B+ P g1
M =16
300 |
| I\ o=12
" P
200 || I\ =g
1 |
L |\ o=6'
1 I | %
L |
Ll | y (my/s)
0 05 10 15 Za b
Vorm et VW macrs Vima s Wrmaza

Hinh 9. D6 thi cdn bang luc kéo khi xe chuyén
dong trén duwong co do doc khac nhau

Trén hinh 10 thé hién d6 thi nhan t6 dong luc
hoc tir bang két qua tinh toan ctia bang 4.
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Hiph 10. D6 thi nhdn té dong luc hoc khi xe
chuyén dong trén duwong bang

-bo dbe xe khic phuc dugc ¢ cac tdc do khac
nhau duoc tinh:

o = arctg (D-f); (5)

T cong thl'IC, (5) xac dinh do dbc xe khic
phuc dugc theo toc do xe.

b. Bong hoc quay vong xe lan dién

Khong gian t6i thiéu quay vong xe lan (hinh
11) 1a khong gian cho phép khong can qua nhleu
dong tac dao nguoc chuyén dong. Khong gian t6i
thiéu yéu cau phai 16n hon hodc bang khong gian
khi xe quay mot goc 16n 90°, 145° va 360° theo
mbi diéu kién quay vong.

Véi cac tiéu chuan quay dinh sé tao diéu kién
thudn tién khi dinh vi phu hop véi khong gian di
chuyén cua nguoi khuyeét tat.

Bing Tiéu chuan ISO 71765 quy dinh gidi
han vé khong gian t6i thiéu.Vong tron xoay la
mot vong tron ma xe lan chuyén dong quanh mot
tam diém co dinh vach nén (hinh 12).

90° 145° 360°

Hinh 11. Khong gian xe quay vong

Hinh 12: Vong tron xoay xe lan

a) xe tho so, banh sau vwa la banh chu dong
viea la banh lai; b) xe dién, banh sau vira chu
dong vura la banh ldi; c) xe dién, banh trudc chu
dong va truc tiép ldi; d) xe dién, banh xe sau
diéu khién va chi dong; e) xe dién c6 banh xe ¢
gitta lai, banh sau chu dong; f) xe dién, nhung co
nguoi tro givip cho chuyén déng xoay.

3. CHE TAO, THU NGHIEM XE
3.1. Ché tao xe lan dién

Xe lan dién ché tao lap dit trén cd so xe lan
tay dang khung gap, dugc thiét ké 1ap hé thong
truyén dong diéu khién bang. Kich thudc dai,
rong, cao khong thay doi so v6i xe lan tay nhung



giup nguoi khl}yét tat c¢o thé di chuyén nho hé
thong dicu khién va dong co dién. Trén hinh 13
la so @6 va hinh 14, 15 1a xe lan dién sau khi ché
tao.
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I1- vanh lan; 2-banh xe; 3- banh do trudc, 4- ban
dé chan; 5-motor; 6- khung xe; 7- ban twa tay;
8- tay day; 9- banh xe chu dong; 10- can ldi va
diéeu khién toc do.
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3.2. Thtr nghiém

Sau khi ché tao, xe di dugc thu nghiém do
téc d9, kha ning leo dc va hanh lang quay vong
tai Phong thi nghiém thuéc B6 mon 016 - May
bong luc, Khoa Ky thuat Giao thong, Pai hoc
Bach khoa TP. H5 Chi Minh. Két qua thir cho
thiy xe dat tbc do t6i da 7,13 km/h (1,981 m/s).
Kha ning leo ddc cua xe cao khi van toc chuyén
dong thép va nguoc lai. Vi du: khi chay ¢ tde do
5 km/h (1,39 m/s) xe leo do dbc 5,14 dd, con khi
chay ¢ tbc do 3,6 km/h (1m/s) xe leo dugc dd
dbc 12 do,.... Puong kinh quay vong nho nhat
cia xe dat 1,48 m (khong gian chiém chd khi xe
quay vong).

Hinh 15. Xe lan di¢n dang xac binh

4. KET LUAN VA HUONG PHAT TRIEN

Bai bao trinh bay viéc thiét k&, ché tao mau
xe lan dién trén co s xe l1an tay loai khung x&p.
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- Xe lan dién gitip nguoi khuyét tat chan va
ngudi gia thuan tién di chuyén ma khong can
phai dung nhiéu strc trén dudng giao thong cong
cong, trong cong vién hay trong nha. Khi accu
yéu nguoi st dung c6 thé dung tay dé lan.

- Mau xe mdi nay dam bdo céac yéu cau ve
dong luc hoc t61 thi€u danh cho nguoi tan tat va
nguoi gia, c6 kha nang leo doc tot.

- MAu xe lan dién dé ché tao, cac cum truyén
truyén dong dugc ché tao méi hodc mua sin trén
thi truong. Gia thanh xe thap hon nhiéu so véi
cac xe hi¢n nay trén thi truong.

Pé tmg dung tot két qua dé tai vao thuc té,
can nghién ctru thém theo cac hudng:

- Thay doi két cau dé xe c6 thé leo doc cao
hon.

- Kiém tra chinh xéc thoi gian nap va st dung
binh accu. Dung accu dung luong 16n hon (hoac
lap nhiéu binh), tiy yéu cau dé kéo thoi gian sir
dung gitra cac ky nap.

- Cai tién bo diéu khién d¢é tién khi 1én xudng
xe, lai nhe, linh hoat va chinh xac hon.

- B4 trf thém hé théng deén, coi tin hiéu

- Cai tién ket cau va di€u khién phanh dé
dung xe dung lac theo yéu cau su dung.
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