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Tém tit: Kéo gidn cot séng la mét trong nhitng phwong phdp sir dung trong vat 1y tri

lieu dé diéu tri thoai hoa cot S(fng, thoat vi dia dém, veo cot séng,.... Phuong phdp nay co thé

két hop véi nhiét, dién cham, song xung kich dé tang hiéu quad diéu tri. So véi phwong phdp

kéo lién tuc bang ta, phwong phdp kéo diéu khién tw dong mang lai hiéu qua diéu tri cao hon.

Bai bdo nay trinh bay gidi phdp thiét ké, ché tao thiét bi kéo gidn cét song di tir thiét ké co

khi, mach dién tir, diéu khién, phit hop voi cac wng dung thyc 1é tai Viét Nam.

Tir khéa: vat 1y tri liéu, diéu khién ti dong, séng xung kich, dién tri liéu, kéo gidn xwong song

I. Pit van dé

Pau thét lung 12 bénh 1y ph bién, anh
huong t6i kha ning lao dong va chat lugng
cudc séng cua ngudi bénh. Mot nghién ciu
tai Bénh vién Trung wong Quan doi 108
cho thiy, 75% bénh nhan dau thit lung do
thoai hoa va thoat vi dia dém cot séng that
lung, tudi trung binh mic bénh 1a 54,96 +
13,61 tudi (Nguyén Thi Thu Hién va cong
sw, 2020). Theo nghién ctru (Nguyén Thi
Huynh Nhu, Nguyén Hung Trén, 2024),
thyuc hién trén 60 bénh nhan, vi tri dau nhiéu
nhat cta cot song that lung 1a L4-L5 va L5-
S1, do két qua cta viéc két hop ap luc tir
hoat dong hang ngay, thoi hoa cot song, va

cau tric co ban ciia xuwong cot song. Tai thoi
diém cot sdng vung that lung dau nhiéu nhat
14 ca ngay va dém (76,8%) va xuat hién dau
thuong 1a sau nang vac vat nang (55,6%)
kha ning do su ciang thang lién tuc tir cac
hoat dong hang ngay, tu thé ngi khong
dung cua nguoi bénh, ting cudng céc hoat
dong vao budi tdi va hoan canh thuéan loi
nhu sau khi nang vat nang. Tinh trang cta
cot song va cac co canh cot song cé ting
treong luc co canh cot sdng chiém dén xap
xi 92%. (Nguyén Thi Huynh Nhu, Nguyén
Hung Tran, 2024). Pau thit lung néu khong
duogc diéu tri kip thoi s& dé lai nhimg hau
qua nhu chén ép than kinh toa, han ché van
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dong, bién dang cot song. Trong qua trinh
diéu tri, cac phuong phap khong sir dung
thudc ngady cang dugc vu tién do chung ¢6
hi¢u qua diéu tri tbt va han ché cac tac dung
phu khong mong mudn. Trong do, phuong
phap kéo dén cot sdng dugce sir dung rong
i, c6 thé két hop voi dién cham (Trﬁn
Phuong Pong va cong su, 2024; Nguyén
Vin Tuén, 2021; Bui Vinh An, 2020), hoic
b6 sung thém cac song xung kich (Lé Vin
Hiép, Ngo Quynh Hoa, 2025), két hop véi
dién tri liéu va nhiét tri liéu (Lé Thi Thanh
Nhan va cong sy, 2022), kéo gidn cot song
két hop song ngén, x0a bop bam huy¢t, dién
cham (Phung Danh Tung, Trdn Danh Tién
Thinh, 2024). Cac thiét bj dugc st dung kéo
gidn cOt séng tai Viét Nam hién nay kha da
dang vé chung loai, v6i cong ngh¢ hién dai,
tuy nhién, gia thanh tuong ddi cao va viéc
stra chira, thay thé vét tu, linh kién khi hong
hoéc gap nhidu kho khan.
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Bai bao nay trinh bay thiét ké va ché
tao thiét bi kéo gian cot séng diéu khién tu
dong, phu hop véi diéu kién tng dung tai
Viét Nam.

II. Co s& Iy thuyét

2.1. Thiét ké khung co khi

Khung co khi cta thiét bi kéo gidn
cot song 1a thanh phan chiu luc 1én dén
99 kg, can chon vt liéu chiu luc tét, d&
thiét ké va gia cong. Do d6, ching toi sir
dung vat li¢u nhdm véi cac uu diém chiju
luc tdt, khong bi ri sét va do bén cao. Truc
kéo hoat dong nho hé théng truyén luc tur
banh ring ly hop duoc gin chic chin vao
khung nhém bang 6 bi va c6 thé ly dong
banh ring bang khoa dién tir. Pau truc kéo
c6 gan 10 xo tu cudn day kéo. Trén phan
khung nhoém cé gin cac banh xe rong roc
dé dan hudng day, cam bién luc dugce cd
dinh trén khung va rong roc dé do luc kéo.

Hinh 2. Khung co khi ldp rdp hodn thién
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2.2. Thiét ké khéi diéu khién thiét bi

So d6 khdi cua hé théng mach diéu khién dugc thiét ké nhu sau:

Man hinh hién thi

Khéi nguén th;gliél;élkﬁien Po hre
— g ﬁ ;

| DOng co

Hinh 3. So do khoi cuia hé thong diéu khién
Chtre nang chinh cua cac khdi duoc mo ta trong bang 1 nhu sau:
Bdng 1. Mé td chirc ning cdac khoéi diéu khién thiét bi

Tén khéi Hinh 4anh

Khdi diéu khién trung tAm: Sir dung IC
ATMegal284 lam Master, truyén thong
v6i cac IC ATMegal6 1am Slave qua cong
RS232

Khéj ngudn: Sir dung pguén xung vdi dién
ap dau vao 220VAC, dau ra 24VDC va
5VDC.

Khoi diéu khién dong co: Str dung module
Smart H Bridge

Pong co: hoat dong voi dién é‘p 24VDC,
cong §uét 15W, la loai ¢6 d0 bén cao va bd
hop s6 chia 1on.
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Tén khoi

Hinh anh

Po luc: cam bién NSI cia hing MAVIN, c6

thé do duoc luc kéo 1én t6i 200kg.

Hién thi: Str dung man hinh GLCD

240x128 dé hién thi giao di¢n chuong trinh

va céac thong so cai dat

Chuong trinh diéu khién: chuong trinh duoc xay dung dé diéu khién theo 2 phuwong phép
kéo ngit quing va kéo lién tyc. Chuong trinh kéo ngit quéing duoc thuc hién theo biéu do:

Lue kéo

T1

TO

I
-
>

A
Lue nén

T3

s
-

Hinh 4. Biéu dé kéo ngdt quing

Luc kéo va luc nén duge lva chon
boi nguoi str dung. TO 1a thoi gian bat dau
tir khi kéo 1én cho téi khi bﬁng luc kéo, T1
la thoi gian gitr luc kéo, T2 1a thoi gian giir
luc nén, T3 1a thoi gian xa tai dé két thic
diéu trj. Tong thoi gian cta lidu trinh kéo
(T,) dugc xac dinh bang cong thic:

Lue kéo

an=T0+(T1 +T2) * N+ T3

Trong d6, N Ia sb lan l1ap lai chu
trinh trong khoang thoi gian diéu tri.

Chuong trinh kéo lién tuc dugc thuc
hién theo biéu dd:

TO

-
L

T12

T3

"
-+
L

Hinh 5. Biéu do kéo lién tuc
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Luc kéo dugc lya chon bdi nguoi st
dung. TO 1a thoi gian kéo 1én tir luc bat dau
cho t6i khi bang luc kéo, T12 1a thoi gian
giir lyc kéo, T3 1a thoi gian xa tai dé két
thiic diéu tri. Tong thoi gian cua liéu trinh
kéo (T,) duoc xac dinh bang cong thirc:

T,=TO+TI2Z*N+T3

Trong do6, N la s6 1an lap lai chu
trinh trong khoang thoi gian diéu tri.

II1. Phuong phap, vat liéu nghién ctiru

Pé dam bao an toan trong qua trinh
diéu tri, luc kéo dugc theo dbi lién tuc dé
tu dong diéu chinh. Khi gia tri do dugc
vuot qua gia tri luc thiét lap, hé thong
diéu khién dong co nha day kéo, nguogc
lai, dong co sé& kéo day cho dén khi gia tri
luc do dugc can béng voi gia tri thiét 1ap.
Yéu ciu ciia chuong trinh kiém soat Iyc 1a
dong co phai diéu chinh dugc toc do quay
thich hop va qué trinh doc luc phai lién tuc
v6i thoi gian 5 ms/lan. Luu d6 thuat toan
diéu khién cho thiét bi nhu sau:

Lua chon
cdic thong sb

¥

N Chay chuong trinh
diéu khién

Hét thi gian
hodc nhén Stop

Hinh 6. Luu do thudt todn chwong trinh
diéu khién

Thiét bi dugc thiét ké thém cong tic

an toan dé dam bao ludn ludn c6 thé dimg
hoat dong trong truong hop khan cap. Khi
cong tic an toan dugc nhan, hé théng diéu
khién dong co sang trang thai nha day va
phat coi bao.

P _[_Jn— 3
. 1
1} ;

1o motor | o——]Jl-cnp

emergency —

GND

Hinh 7. So d6 mach néi véi cong tic an
toan
IV. Két qua va thao luin
Pau kéo gidn cot sdng hoan chinh
bao gom: 01 may chinh, 01 day cong tic
an toan, 01 ddy nguon.

Hinh 8. Thiét bi kéo gian cot Sé'ng
hoan chinh

Pé kiém tra luc kéo cua dong co,
ching t61 st dung thiét bi do luc Force



Gauge FG-5100 cua hang Lutron, so sanh
v6i két qua hién thi luc trén man hinh. Két
qua do 30 lan vé6i thong sb thiét lap trén
man hinh 14 12 kg, 15 kg va 20 kg, cho két
qué nhu sau:

Bdng 2. Két qua kiém tra lic kéo

Gia tri do trén | Gia tri hién thi

Lando | b 5100 trén thiét bi
I 11,80 12
2 11,60 12
3 11,75 12
4 11,85 12
5 11,90 12
6 11,70 12
7 11,95 12
8 11,75 12
9 11,65 12
10 11,70 12
11 14,58 15
12 14,66 15
13 14,64 15
14 14,72 15
15 14,71 15
16 14.69 15
17 14,73 15
18 14,81 15
19 14,88 15
20 14,94 15
21 19,61 20
22 19,68 20
23 19,74 20
24 19,86 20
25 19,93 20
26 19,79 20
27 19,87 20
28 19,66 20
29 19,82 20
30 19,65 20

Két qua thu nhan sau 30 lan thu
nghiém do cho thiy sy hiéu qua cua thiét
bi kéo dan cot sdng ddi v6i ngudi bénh.
Tuy theo mirc do tang gidm cua luc kéo
ung voi tinh trang bénh cua tung bénh
nhan thi két qua cho thiy do on dinh va
sai s6 1a trong khoang chip nhan dugc.

41

V. Két luén

Bai b4o di trinh bay két qua nghién
ctru thiét ké, ché tao thiét bi kéo gidn cot
séng diéu khién tu dong, su dung cac linh
kién co san trén thi truong tai Viét Nam,
v6i hai chuong trinh kéo ty dong 13 ngét
quing va lién tyc. Thiét bi hoat dong 6n
dinh, véi luc kéo duge kiém tra béng thiét
bi do luc, véi sai sb trong cac lan kiém tra
khong vuot qua 5%, ddm bdo an toan cho
nguoi su dung.

Hudng phat trién tiép theo ciia nhoém
tac gia sé trién khai thir nghiém 1am sang,
tham khao cac phac do diéu tri dé tich hop
vao phan mém diéu khién, co thé tu dong
dua ra phac dd dua trén dir liéu cta bénh
nhan (tuéi, can nang, tinh trang bénh,...).
Déng thoi, cai thién hon vé qué trinh kiém
soat an toan trong khi diéu tri dwa trén tin
hiéu phan héi sinh hoc ctia bénh nhén.
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RESEARCH, DESIGN AND MANUFACTURE OF
AN AUTOMATICALLY CONTROLLED SPINAL TRACTION
DEVICE FOR PHYSICAL THERAPY APPLICATIONS

Do Dinh Hung', Do Khoa Binh?, Nguyen Van Man?, Tran Thi My Nhung?

Abstract:Spinal traction is one of the therapeutic methods used in physical therapy for
the treatment of degenerative spine diseases, intervertebral disc herniation, scoliosis, and
related conditions. This method can be combined with thermal therapy, electroacupuncture,
and shockwave therapy to enhance treatment effectiveness. Compared with conventional
continuous traction using weights, automatically controlled traction provides higher
therapeutic efficacy. This paper presents a solution for the design and fabrication of an
automatic spinal traction device, covering mechanical design, electronic circuitry, and

control systems, and is suitable for practical applications in Vietnam.

Keywords: spinal traction, physical therapy, automatic control, shockwave, electrotherapy
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