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TOM TAT

Bai viét trinh bay y teong thiét ké giuong y te dang module. Cac chirc nang co ban cua
giuong duoc thiét ké dang module, ¢ thé thay the lap lan nhau theo dang lego, dé tao thanh san
pham theo nhu cau cu thé. Cdc cum ké:t cau theo chitc nang duoc phan tich thiét ké theo dang
module. M6 phong 3D dwoc sir dung dé phoi hop cac cu theo Y tuong. Thuce nghiém trén thuc té
dwoc trién khai minh chirng cho y twong.

Tir khéa: Giwong y té, dang module.

ABSTRACT

This paper introduces the concept of design a modular medical bed. The basic functions
of medical bed are deigned modularly, can be exchangeable to make the desired products. The
Jfunction-based structures are designed. 3D simulation is used to simula

te the designed ideas.
Experiment has been done to prove the effectiveness of the proposed study.

Keywords: Medical bed, mudule.

1. TONG QUAN Cu tao chung cuia giuong y té goém:

Céu tao chung cua giuong y té: - Khung duéi: La khung d3 cho ca
giuong va thuong c6 gin banh xe dé tién di
Khung Khung Khung chuyén.
dd chén da dui do lung

- Khung trén: Bao gdm khung d& Iung,
— khung d& dui va khung dg chan, thyuc hién cic
chire nang nhu nang ha, nghiéng, ngdi, ...

Cac chire nang cua giwong y (é:

é é - Khung dudi
- Nang ha do cao:
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Trén co s& cac chirc nang co ban trén,
rat nhiéu nghién ctru da duoc thuc hién va da
co san pham trén thi truong. Vé mit nghién
cuu mot so nghién ctru tap trung phat trién két
céu dam bao giwong hoat dong da chirc nang
va mang lai tién loi cho bénh nhan cling nhu
nguoi cham soc.

M.N. Mohammed va cong su [11],
trinh bay chi tiét v& thiét ké giudong da chirc
ning nham cai thién diéu kién chiam soc ngudi
bénh (tré ngudi, thay drap,.. .) va tao su thoai
mai cho nguoi bénh.

Bai toan dit ra ¢ nghién ctru nay 1a
thiét ké givong y t¢ dang module. Cac module

duoc phdi hop tao ra san pham tiy theo chirc
nang va yéu cau cua nguoi dung.

2. GIAI PHAP THL: T KE
Y tudng thiét ké:

Dua vao cic yéu cau trén, giudong duge
thiét ké theo kiéu Lego, tic 1a chia giudong
thanh nhidu cum chc _nang, ¢d thé thay thé
lin nhau, khi khéng can dén mot chirc nang
nao dé ta co thé thao khoi két ciu giwong. O
day, c6 thé chia givong thanh ba khung chinh:
Khung d¢, khung gitra, khung trén. O gifra cac
16p khung la céc co cau gitp thuc hién nhimg
chirc nang khac nhau nhu: O gitta khung déva
khung trung gian 1 co ciu ning ha, déc dau,
déc chan; ¢ gitra khung trén va khung trung
gian 1a co cdu dung thang va tai khung trén 13
céc co cau thuc hién cac tu thé ngf)i.

So dé phoi hop téng the:

Cum nang limg

1 o
i o Cum nghiéng

" Cocauve sinh

Cum nang ha/
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3. THIET KE

'Pé thuc hién duogc cac thao tac dat ra nhung ciing thoa man yéu cau thiét ké kiéu lego, cac
cum chirc nang da dugc phat trién. Cac thao tac cua giuong 1a két qua cua sy phéi hop chuyén dong
tir cac cum chirc nang nay. D6 bao gdm cum nang lung, cum nang chan, cum nghleng, cum v¢ sinh
va cum néng ha. Dya trén chire nang, vi tri lp dat va yéu td 1oi vé Iy, co chu don bay dugc ap dung
va thiét ké cho cum néng lung, cum néng chan va cum nghiéng. So d6 nguyén 1i cho cum v¢ sinh

va cum nang ha cting da dugc hoan thién. Hon nita nham thuén loi cho ngudi str dung co diéu kién
kmh té thap, thiét ké sir dung tay quay truyén dong thay thé cho déng co tinh tién cling da dugc phat

trién va ap dung.

Bang 1. So do nguyén Iy cdc cum chire nang:

Cum chirc ning

So' do nguyén ly

Thiét ké

Cum nang lung

St dung dong
co tinh tién

Str dung tay
quay

Cum nang chan

Su dung dong
co tinh tién

Str dung tay
quay
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Str dung
dong co
tinh tién

Cum nghiéng

Str dung tay.
quay

Ehuts mnn

ST e
. ==

Cum v¢ sinh

Khung trén

~ e
Str dung
dong co
Cum nang ha o 2§ o tinh tién

St dung
tay quay
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Nhur da trinh bay, cac thao tac yéu cau cua givdng 1a két qua cua su phdi hop chuyén dong
ctia cdc cum chirc ndng. Do do, sau khi da xdy dung va hoan thién thiét ke, tac gia tién hanh mo
phong céc thao tac yéu cau. Két qua duoc thé hién ¢ Bang 2.

Bang 2. Mt s6 két qua mé phong 3D:

STT Thao tac Két qua md phong

1 Nang ha chiéu cao

2 Nghiéng trai, phai

3 Nang ha ddc dimg,

dau chan
4 Nang dui
5 Néng lung
6 Tu thé ngdi
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Viée so hitu thiét bi givong y té c6 céc
cum chitc ning déu duoc dan déng tr dong
bang dong co dién s& doi hoi ngudn chi phi
16n. Do do, nhirng khach hang c6 thu nhap han
ché s& kho c6 thé tiép can duge. Pé mo rong
déi tugng khach hang duoc nhdm t6i ciing nhu
tao cic option dap ting v&i nhiéu cdp d6 chi phi
khac nhau, viéc dan dong cac cum chirc ning
s¢ dugc thém lya chon tay quay thay vi dong
co nhu cii. Tuy nhién, thiét ké van phai dam
bao & dang module, dé théo ldp va thun tién
cho nguoi st dung.

a) Module tay quay a) Dong co dién
Hinh 1. Cac plurong phap truyén dong co thé chon

Tur hai dang truyén dong trén, nguoi
dung co thé lua chon cac phuong thire truyén
dong theo nhu cdu hodc kha nang tai chinh, co
thé bé sung hoc thay thé néu thay déi nhu ciu
sir dung. TH hop céc lua chon duge thé hién &
Hinh 2.

Giwtmg y (¢
- 1
[ I I 1
Cum Cum Cum Cum
néng hmg nang ha ning dii nghiéng
o N N
Tay | Bong Tay | Dong Tay | Dong Tay | Bing
quay | co quay | co quay | co quay | co

1 2 | 2 I 2 1

~ ~ LJ

Hinh 2. T6 hop cdac lwa chon hinh thice truyén dong
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Mt s6 lya chon t6 hop tir 2 phuong 4n
dan dong: Pong co tinh tién va tay quay.

Option 2-2-2-2

L -Llﬁn __

Phin di¢n diéu khién dam bao giuong
chuyén dong chinh xac, hiéu qua voi cac tu thé
giwdng theo yéu cau. Cac dong co ta chon sir
dung 1a cac Linear Actuator duoc thiét ké co
tde do phu hop tranh sdc cho bénh nhan, nén
viée diéu khién chi don thuin 1a didu khién on-

off, chi chi y dén vi tri hanh trinh cua dong co. &
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Hinh 24. Sor do diéu khién tong qudat

Thuc nghiém da duqc' trién  khai
dé kiém chimg két qua thiét ké tai HiTech
Mechatronics Lab, Trudong Pai hoc Bach khoa.

4. KET LUAN

Y tuong thiét ké giuong y t& dang
module dugc trinh bay tir concept, y tuong
thiét ké, mé phong, thuc nghiém. Két qua thuc
nghi¢m minh chimng cho tinh kha thi cua giai
phap dé xuit trong bai bdo nay. %

Ngay nhan bai: 08/7/2018
Ngay phan bién: 20/7/2018

Tai liéu tham khao:

[1]. TCVN 6790:2001: Tiéu chudn Viét nam ve
Giwong bénh Da néng.

[2]. CEI 60601-2-52:2009: Medical Electrical
Equipment — Part 2-52: Particular Requirements

for the Basic Safety and Essential Performance of
Medical Beds.

[3]. Shane (S.Q.) Xie, Advanced Robotics for

Medical Rehabilitation - Current State of the Art
and Recent Advances, Springer 2016.

[4]. Nguyén Tén Tién, “Nghién ciu, Thiét ké va Ché
tao Thiee nghiém Ban Phau thudt’, Dé tai cap So
KHCN Tp.HCM, 2015.

[5]. Marie B. Teixeira, “Design Controls for the
Medical Device Industry”, 2Ed, CRC Press, 2014.

ISSN 0866 - 7056

www.cokhivietnam.vn

[6]. Trinh Minh Tuén, Nguyén Tan Tién, "Nghién
cteu thiét ké givwong y 1é cho bénh nhan qua
trong", pp.583-590, Tuyén tap Hoi nghi Co
dién tr Toan quoc VCM2014, Tp. HCM, 2014,

[7]. Richard C. Fries, “Reliable Design of Medical
Devices”, 3Ed, CRC Press, 2013.

[8]. Nguyen Tan Tien, “Study on Design and
Control of Comfortable Medical Bed”, Int'l
Symposium on Mechantronics and Robotics.
pp.131-134, HCMUT, 2013.

[9]. Md. Ariful Islam et al, “Ergonomics
Consideration for Hospital Bed Design: A Case
Study in Bangladesh”, Vol.1, No.1, pp.30-44,
2013,

[10]. Rym Ben Bachouch et. al., “An Integer Linear
Model for Hospital Bed Planning, Int'l Journal
of Production Economics”, pp.833-843, 2012,

[11]. M.N. Mohammed et. al., “A New Design of
Multi-Functional Portable Patlent Bed”, Jurnal
Teknologi, Vol.59, pp.61-66, 2012.

[12]. Anil M. Onkar, “Design and Fabrication of

Bed for Incapacitated Patients”, Master Thesis,
Visvesvaraya National Institute of Technology,
Nagpur, India, 2012.

[13]. Michael Wiklund et. al., “Usability Testing of
Medical Devices”, CRC Press, 2011.

[14]. Kap-Ho Seoet. al., “Development of a Robotic
System for the Bedridden”, Mechatronics 21,
pp.227-238, 2011.

[15]. Ranjana K. Mehta et. al., “An Integer Linear
Model for Hospital Bed Planning”, Int'l Journal
of Industrial Ergonomics, Vol.41, pp.647-652,
2011,

[16]. Shih-Wei Peng et. al., “Mechanism Design
and Mechatronic Conti o[ of a Multifunctional
Test Bed for Bedridden Healthcare”, \EEE/
ASME Transactions on Mechatronics, Vol.15,
pp.234-241 No.2, 2010.

[17]. Brian Catalano et. al., “Evaluation and
Design of a Hospital Bed to be Manufactured

and Used in China”, Worcester Polyetchnic
Institute, 2006.

[18]. Kerstin Petzall et. al., “Transportation with

Hospital Beds, Apphed Ergonomics”, Vol.34,
pp.383-392, 2003,

TAP CHI CO KHI VIET NAM, Sé 7 nam 2018



