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TOM TAT

Bai bao trinh bay thiét ké co khi cua thiét bi hé tro diéu tri phuc hoi chirc nang van dong chi
trén va chi dwdi cho bénh nhan sau dot quy ndo. 86 bdc tir do lién quan véi cdc chuyén déng chinh
ctia thiét bi la 14, gém 5 bdc tw do & méi canh tay va 2 bac tw do o méi chan. Thiét bi cho pheép trién
khai déc ldp hodc dong thoi cdc bai tdp phuc hoi chire ndng chi trén va chi dwdi ¢ tw thé nam. Thiét
bi ¢6 cdu triic co khi linh hoat véi kha nang diéu chinh kich thuwée nham dam bao phit hop nhdt véi
thé hinh bénh nhan.

Tir khéa: Phuc héi chire ndng; Chi trén va chi dwdi; Pot quy; 14 bac tw do.
ABSTRACT

The paper presents the mechanical design of the device to assist in the treatment of upper
limb and lower limb motor rehabilitation for post-stroke patients. The number of degrees of freedom
associated with the main movements of the device is 14, including 5 degrees of freedom in each
arm and 2 degrees of freedom in each leg. The device allows the independent or simultaneous
implementation of upper and lower limb rehabilitation exercises in a lying position. The device
has a flexible mechanical structure with the ability to adjust the links to ensure a suitable fit for the

patient's limbs.
Keywords: Rehabilitation, Upper and lower limbs, Stroke; 14-dof.
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1. GIOI THIEU

Thiét bi hd trg phuc hdi chirc ning ngay
nay dang duoc st dung rat phd bién tai cic
bénh vién, cosdy té, tham chi tai gia dinh bénh
nhan. Pay 1a mot thiét bj hd tro ngudi bénh tap
cac bai tap vat 1y tri liu gitip nguoi bénh cai
thién thé trang va khoi phuc kha nang van dong
sau qua trinh diéu tri. Cac thiét bi nay duogc su
dung cho bénh nhan trong giai doan hoi phuc
sau tai nan, chin thuong nghiém trong, phiu
thuat diéu tri y té, dot quy, bai ndo hoac ton
thuwong than kinh.

Hién nay, co hai loai thiét bi phd bién
dé phuc hdi chirc ning cho bénh nhén 1a: thiét
bi phuc héi chirc nang chi trén va thiét bi phuc
hoi chire nang chi dudi. Ngoai ra, con c6 thiét
bi két hop duoc ca phuc hdi chire nang chi trén
va chi duéi (Bang 1). Tuy nhién, céac loai thiét
bi ndy hién nay chua thé hd trg day du bac tuw do
can thiét cho cd chi trén 1an chi dudi.

bé khic phuc céac han ché trén, bai bao
nay tap trung thiét ké bo khung co khi cta thiét
bi hd tro diéu trj phuc hdi chirc nang chi trén va
chi dudi cho bénh nhan sau dot quy ndo. Thiét
bi ¢6 cac wu diém nhu sau: c6 givong gitip bénh
nhan c6 thé vira ndm vira tip, giudng co thé
nang ha hd trg qué trinh tip luyén va chim soc,
c6 thé tap duoc nhidu bai tap, c6 thé tap két hop
chi trén va chi dudi.

Bang 1. Mot 0 thiét bi phuc hoi chire nang chi
trén va chi duoi

H"l- - : ’:HU :
BTS YEECON
ANYMOV [2] | AI3[3] ZEPU X8 [4]

2. THIET KE
2.1. Téng quan thiét bi

Thiét bj hd trg diéu tri phuc hdi chic
nang chi trén va chi dudi cho bénh nhan sau
d6t quy ndo (Hinh 1) dugc phat trién tir thiét
ké “Lower Limb Rehabilitation Training
Component for Bedridden Stroke Patients™ [1]
1a mot thiét bi phu hop v6i bénh nhan thudc
dang tap bi dong. Thiét bi bao gdbm 14 béc tu do
v6i 3 phan chinh: phan khung, cum tap chi trén,
cum tap chi dudi.

- Phan khung: C6 thé nang ha, nang
nghiéng.

- Cum tap chi trén: C6 5 bac ty do md
phong lai chuyén dong cua khdp vai va cac
khop tay.

- Cum tap chi dudi: C6 2 bac ty do md
phong lai chuyén dong khép hang va khop cb
chan.

Thiét bi hd tro diéu tri phuc hdi chirc
nang chi trén va chi dudi cho bénh nhan sau dot
quy nao su dung bo khung dugc nang, ha bdi
xy lanh dién véi cac khép duoc dan dong bang
dong co dién khong chdi than (Maxon) va hop
giam tdc song (Harmonic Drive) véi nhiing wu
diém phu hop véi yéu cau cia thiét bi:

+ Linak Linear actuators LA36;

+ Maxon EC 45 flat, brushless, 30 watt
va EC 90 flat, brushless, 90 watt;

+ Harmonic drive CFS-11-50-2XH-F
va CFS-17-120-2UH.
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Hinh 1. Thiét ké 3D ciia thiét bi

2.2. Cum tap chi trén

Cum tap chi trén dap rng véi chirc nang
van dong chi trén voi 5 chuyén dong (Hinh 2)
dugc thyc hién qua cac khép: khép co tay,
khép khuyu tay. M6 phong lai cac chlic nang
cta canh tay con nguoi.

Khép vai ¢6 2 bac ty do bao gdm céc
chuyén dong: dang - khép, xoay ngoai - xoay
trong. Cac chuyén dong niy s& tuong tng véi
khop 1 va 2.

Khép khuyu tay c6 1 bac tu do: gﬁp -
dudi. Chuyén dong nay tuong ung véi khép 3.

Khép cb tay c6 2 béc tu do, d6 1a: gip
- dudi, lic trai - lac phai. Hai chuyén dong nay
tuong ung véi khép 4 va 5.

Thiét bi c6 thé tuy chinh ché do tap
luyén, co thé tap luyén mot tay hodc dé)ng thoi
ca hai tay. Ngoai ra, hé théng cho phép diéu
chinh kich thudc dé phu hop véi thé trang cua
tung nguoi tap.

Nho thiét ké t6i vu voi hé thong truyén
dong chinh xac, thiét bi nay gitp bénh nhan
thuc hién cac bai tap nhip nhang, hd trg qua
trinh phuc hoi hiéu qua va rat ngan thoi gian
diéu tri.

Hinh 2. Cac khép cua cum tdp chi trén

2.3. Cum tap chi dwéi

Cum tap chi dudi (Hinh 3) bao gom:
cum nang dui (Hinh 4) va cum ban chan (Hinh
5) két hop v6i nhau mé phong hoat dong gap -
dudi ciia cum khép hang, va lat sap - 1at ngira
ctia khop ¢b chan. Trong d6, cum nang dui sé
dong vai tro chinh trong hoat dong gip - dudi
cua cum khop hang khi thuc hién dong tac nay.
Khong chi khép hang ma khép gbi va khép cb
chan cling tham gia vao qua trinh van dong.
Cum ban chan hoat dong nhu mot bd phan do,
gitip c6 dinh va hd tro ban chan trong qua trinh
tap luyén.

DPong thoi, cum nay ciing thyc hién
chuyén dong lat sép - 1at ngira cia khép cb
chan, gitp cai thién sy linh hoat va kiém soat
ctiia ban chan. Pam bao bénh nhan c6 thé tap
luyén an toan va hi¢u qua.

D . L

Hinh 3. Thiét ké cum tdp chi duoi
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Hinh 4. Thiét ké cum ban chdn

Bdng 2. Bang do tam vdn déng ciia cdc khép chi dwdi [5]

Hinh 5. Thiét ké cum néng dii
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Bdng 3. Bang do tam vdn dong cia cdac khép chi trén [6]
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Bang 2 va Bang 3 trinh bay vé tim van
dong cua may dat dugc so voi tam van dong
trong ung cua cac khdp cia co thé. Thiét bi
duoc thiét ké dé dam bao an toan, kiém soat
tién do phuc hodi va phi hop véi kha ning van
dong han ché cua nguoi bénh, do d6 khong
can tam véan dong t6i da nhu khop sinh 1y binh
thuong.

3. KET LUAN

Bai bao trinh bay thiét ké ctia thiét bi hd
tro diéu tri phuc hdi chuc nang cho chi trén va
chi duéi. Thiét bi c6 téng cong 14 bac ty do voi
ché d6 hoat déng doc lép hodc déng thoi, cho
phep md phong t6t nhit cac chuyén dong can
thiét ctia cac bai tap. Thiét bi c6 tinh linh hoat
véi co ché diéu chinh d6 dai cac khau dé dam
bao phit hop nhit cho tirng bénh nhan. <
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