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Tom tat

Hién nay, mon khép hang toan phan 1a mot van dé
1am sang can chd y lién quan dén mot s6 dong ngudi
bénh. Bé c6 tri thirc vé hién tugng ma sat hoc cua
khép hang nhan tao, can tién hanh thir mon trén khép
nay nhim danh gia kha ning kéo dai tudi tho ctia cac
khép cdy ghép. Loai thiét bi thir nghiém co ban nhét
la may thr mon va ngay nay loai may nay c6 kha
nang tai tao qua trinh mon chinh xac hon trong diéu
kién in vivo, nén con dugc goi 1a may mé phong. May
thir mon duogc thiét ké dé mo phong cac chuyen dong
cia khop hang toan phan, bao gom chuyén dong:
co/dudi, dang/khép va xoay trong/xoay ngoai trong
diéu kién gan gidng vdi co thé nguoi. Cac ddc tinh ki
thuat cua may va qua trinh thir nghiém trén may phai
dam bao cac yéu cau cua tiéu chuin ISO 14242.

Tir khéa: khop hang toan phan, may thir mon, ISO
14242.

Abstract:

Wear of total hip is a significant clinical problem that
involves, nowadays, a too high number of patients. In
order to acquire further knowledge on the tribological
phenomena that involve total hip, wear tests are
conducted on it to evaluate the possibility of
extending its lifetime. The most basic type of test
device is the wear testing machine, and nowadays,
this type of machine may more accurately reproduce
some of the in vivo conditions, then is called
simulator. The simulator is designed to simulate
movements of the total hip, which consist of flexion/
extension, abduction/ adduction, inward/ outward
rotation, under conditions approximating those
occurring in the human body. Its specifications and
the test process must be assured requirements of 1ISO
14242 standard.

Keywords: total hip, wear testing machine, 1SO
14242 standard.
Ky hi¢u
Ky hiéu Don vi Y nghia
FE Chuyén dong quay
co/dudi ctia khép hang
IOR chuyén dong quay vao/ra
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cua khop hang
AA chuyén ddng dang ra/khép
vao cta khop hang

1.Phin mé dau

Trong vai thap nién vira qua, the gii dd ¢ nhidu cb
gang trong nghlen ctru phat trién cac khép hang nhan
tao thay thé cho khdp hang ngudi. Truong hop khép
hang nhan tao dugc thay thé bao gdm diy du cac chi
tiét cia mot bd khép hang thi duge goi 1a khop hang
toan phan (KHTP). Qua trinh nghién ctru va phat trién
KHTP noi chung phai trai qua cac budc nhu sau:

a) Lua chon céc vat ligu tiém ning dya trén co s&
tinh tuong thich vé sinh hoc, tinh chat co 1y va
mai mon.

b) Thiét ké khop hang nhan tao va dénh gia thiét
ké cudi cuing bang thir nghiém KHTP trong céc
diéu kién in vivo giéng nhu khép héng that.

¢) Danh gia thir nghiém trén dong vat tinh tuong
thich sinh hoc cua tat ca cac chi tiét KHTP.

d) Panh gia thir nghiém lan cudi trong bénh vién
trude khi duge dua KHTP vao sir dung.

Trong qué trinh nghién ctru dd néu trén, dé thuc hién
bude thir nghiém trong diéu kién in vivo (b) thi cac
thir nghiém lién quan dén may thir mon déng mot vai
tro quan trong trong viéc danh gia murc d9 mon cua
KHTP.

Cac vat liéu hop kim titan sinh hoc, polyme sinh hoc
thuong duoc ding dé ché tao cac chi tiét cia KHTP
(chuoi, chom, 16t trong, vo ngoai). Vén dé lua chon
vat lidu va thiét ké cac chi tiét ciaa KHTP toan phan 1a
nhitng yéu t6 dong vai trd quan trong dam bao hiéu
ning va tudi tho cua KHTP. Mon cua KHTP toan
phan 12 mot van dé 1am sang quan trong, boi vi mai
mon c6 thé gy nén phan tng mé bt loi din dén tén
hao xuong xung quanh KHTP, do d6 lam ndéi 16ng
KHTP di duoc c¢b dinh. Mon khép hang c6 thé dan
den long va nguy hiém hon la trat khop. Tuy nhién,
van @& quan trong nhat van 1a khi vat liéu bi mon s&
tich tu lai trong co thé va trong mau. Khi viéc tich ty
d6 xay ra trong nhiéu nam s& giy ra cho nguoi thém
nhiéu bénh mai, dic biét ¢6 thé dan dén ung thu.
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Vi vay, song song voi qua trinh ché tao KHTP cén
thiét ké va ché tao mot may thir mon nham do chinh
x4c d6 mon cua KHTP, tir d6 xac dinh duoc tudi tho
va thoi gian thay thé b KHTP moéi. Chirc ning cua
may thtr mon KHTP 1a xac dinh 6 mon cia KHTP
sau mot thoi gian 1am viéc, thong qua ba chuyén dong
chinh ctia khép hang 1a co — dudi, dang — khép, xoay
Va0 trong — xoay ra, dong thoi c6 tai tic dong trong
mdi chu ky hoat dong.

Trong khuén kh ctia dé tai “Nghién ciru thiét ké, ché
tao va thir nghiém kh6p hang toan phA ”, viéc nghién
ctru thiét ké va ché tao may thit mon KHTP da duoc
tién hanh theo tiéu chudn ISO 14242-1 [1]. May ¢6
thé duoc hiéu chinh va kiém soat luc tac dong trén
mau KHTP. May dugc thiét ké mo phong day du cac
chuyén dong cuia khép hang khi con ngudi hoat dong,
d6 1a cac chuyén dong co — dudi (FE: flexion and
extension), quay vao — ra (IOR: inwards and outwards
rotation) va dang — khép (AA: adduction and
abduction). Bai b&o nay nham trinh bay viéc thiét ké
may thir mon KHTP néu trén.

2.Ngi dung chinh

2.1 Tong quan vé may thir mon

May thar mon KHTP la da tr6 thanh mot cong cu hiéu
qua cho nghién ctru co ban ciing nhu dé thir nghiém
tién 1am sang dé giam thiéu nguy co cua bénh nhan
khi duge cay ghép KHTP. Lich st phat trién may mo
phong KHTP da din dén sy phat trién ciia nhiéu mau
ma da dang. Pong hoc khdp hang ty nhién cua con
nguoi dugc mo phong chat ché hon boi cac may ba

truc thyc hién cac chuyén dong dwoc diéu khién doc
lap, so voi may truc don truc chi thuc hién mot
chuyén dong co — dudi (EF). Bén canh céc chuyen
dong va ché do tai sir dung, thanh phan cta chét long
thir nghiém c6 thé thay d6i tuy thudc phong thi
nghiém.

Di ¢6 nhiéu nghién ctru thiét ké ché tao may mo
phong khép héng trong phong thi nghiém duoc tng
dung rdng rai trong thyc té. Cac may nay thuong khac
nhau vé s6 tram hoat dong, 5O chuyen dong dugc tao
ra, giéi han cac chuyén dong, co ciu truyén dong,
dung dich huyét thanh st dung thir nghiém...tuy
thudc vao tiéu chuan va vat lidu duge thir mon (bang
1).

So sanh vé chitc ning hoat dong va két cau cia cac
méy néu trén, c¢6 thé thay may cuia hing AMTI, Shore
Western va BioPuls 1a cic loai may hién dai, dat do
chinh xac cao, tuy nhién may kha phuc tap va cé gia
thanh cao. Trong khi d6, cac loai may TE86 (hdng
Phonix tribology), HUT-4 (Pai hoc Helsinki, Phan
Lan) do duoc thiét ké béng cam nén do chinh xac hoat
dong khong cao, chi phi ché tao may thap.

Sau khi phan tich cac loai may mo phong da duogc
nghién ctru va st dung trén thé gidi, két hop véi didu
kién ché tao va sir dung trong truong hop thir nghiém
KHTP & dang don chiéc, ¢ thé lya chon phuong an
may thir mon bao gébm 1 tram thir nghiém, 3 chuyén
dong quay va luc tac dung thay doi theo chu ky duoc
diéu khién bang dong co servo. Cac gid tri giéi han
chuyén dong va tai trong tuan theo tiéu chuan ISO
14242-1[1].

Bang 1: Mot s6 kiéu may thir mon KHTP dd dwoc phdt trién trén thé giGi

s6 | 50 | Gisihan | Lyt o
STT Tén may tram chuyén chuvén dén dong toi Co cau truyén dong
: dong Yenaong | 4a (KN)
EF(x23°) : A ABne VA
1 TES6 [2] 6 5 2 Dung cam té;lo ’chu};/en dong va
A A((16°) dung khi nén dé tao luc
EF(-17% 25°) ”
2 | V.saikko[3] | 5 3 AA(7Y) | Khongco | Dungcam taochuyen dong, tao
luc bang 16 xo
IER (-10%2°%)
AMTI ADL EF (+55°) 7
0 Dung dong co servo tao 3 chuyén
3 [4] 12 3 AA (£20) 45 dong va tai tac dong bang thuy luc
IER (+20°)
Shore Western EF (-18 25") . L
4 | HipSimulator | 1 3 AA (-2°/7% 45 Dong co servo tao 3 chuyén dong
va tai tac dong bang thuy luc
[5] IER (-10°/2°
190/ >0
BioPuls™ EF(-18725) i
5 Dual-Station 2 3 AA(-4° /7% Khéng c6 | Dong co servo tao 3 chuyén dong
[6] IER(-10%/2°)
0 Py X M A
6 HUT-4 [7] 12 5 FE (46 2, AA 2 Tay quay truyén .(}an bang dong co
(12 dién
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2.2 Thiét ké may thir mon
2.2.1 Phdn tich déng hoc may thir mon
Chtric nang hoat dong cua may mo phong 1a mé phéng
céc chuyén dong ctia khép hang nguoi trong cac hoat
dong hang ngay. Theo nghién cuu cia Bergmann G.
[9], luc tac dung va cac chuyén dong cua khép hang
duoc mo ta trong hé toa do Descartes theo qui ludt
ban tay phai, co gdc toa do tai tim khop (hinh 1a).

Luc tong hop tac dung 1én tim khép hang duogc xac
dinh 1a mot véc-to tire thoi (hinh 1b):

FO0 = [Fx; Fy; Fz]; trong d6: Fx, Fy, Fz lan luot 1a
thanh phén lyc theo truc x, v, z.

Céc chuyén dong ctia khop hang dugc thé hién thong

qua véc-to dich chuyén goc:

© = [ba; bfe; bie]; trong do: Oa la goc quay dang ra —

khép vo; 6fe 1a goc co — duoi; Oie 1a géc xoay vao
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X — Thoi gian, ty 1é phan tram ciia chu ky hoat dong
Y — Goc cir dong xwong dui, don vi do

trong — ngoai (hinh 2). E — Dudi F-Co
Trén AB — Dang AD - Khép
IR —Quay vao trong  OR —Quay ra ngoai
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Hinh 1: Céc thanh phan lic va chuyén dong cuia khop
hang nguroi trong hoat déng hang ngay [4].
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o gia vi tn tuong @01 coa duomg tai trong
1 — Tdi trong truc; 2 — Géc coldudi; 3 — Géc dang ra/khép
vao; 4 — Géc xoay trong/ngoai; 5 — Truc tdm ciia 6 céi; L —
DG nghiéng giita truc tam ciia 6 coi va duong tdi trong; N —
D¢ nghiéng ciia bé mdt thanh phan 6 cdi bang 60° + 30°,
hodic theo quy dinh ciia nha san xudt ; P — B¢ nghiéng ciia
truc géc dé dwong tai vio giita vi tri dang ra/khép vio.
Hinh 2: Chuyén déng goc cia dii va dinh huong cdac
thanh phan lién quan dén dwong tai [1]

May thr mon dugce thiét ké véi cac chuyén dong va
tai trong tic dung l1én mau KHTP thir nghiém theo
tiéu chudn ISO 14242-1 [1]. Cac so dd bién thién cua
cac chuyén dong va tai trong tac dung theo thoi gian
duoc thé hién trén hinh 3, 4.
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7 2 r 2
Hinh 3: So do bién thién theo thoi gian ciia chuyén
dong géc ap dung cho mau KHTP [1]

X — thoi gian, ty 16 phdn trdm cia chu ky hoat déng

Y — Lyc tdc dung twong umg (KN)

Hinh 4: Bién thién theo thoi gian ciia cdc luc tac
dung doc theo truc tai [1]

2.2.2 Lwa chon phwrong dn thiét ké mdy thir mon

Qua tham khao va phan tich cac loai may thr mon da
va dang dugc nghién ciru, st dung trong phong thi
nghiém va thuong mai hoa, c6 thé c6 mot sé phuong
an thiét ké may nhu sau:

S6 tram: c6 thé modt tram, 3 tram, 5, 6 hodc 12

tram diéu khién.

- B0 phan tao chuyén dong: co thé ding co ciu
cam, dong co servo, khi nén,...

B¢ tao lyc: 10 xo, xy lanh thuy lyec,...

- Dung dich bdi tron: Nudc, huyét thanh, dau nhot.

Chon phwong 4n may thiét ké va cac yéu cau ky thuat:

- S6 tram: do qua trinh san xudt cua ta 1a san xuit don

chiéc, san xuit theo don dat hang khong lién tuc nén
ta s& chon may tuong (mg véi sd tram 1a mot.

- Piéu khién chuyén dong: sir dung dong co servo dé
tao chuyén dong va tao luc cho KHTP.

- Boi tron: Sir dung huyét thanh bo dé boi tron KHTP,
huyét thanh s& dugc téi tao lién tuc dé gidng chit boi
tron trong khép hang tu nhién va s€ dugc thay méi
hoan toan sau 500.000-1 triéu chu ky.
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- Nhiét d: Nhiét d9 thi nghiém luon dugc duy tri ¢ 37
+1°C thong qua nhiét do ctia huyét thanh. Co cu duy
tri nhiét do nay duoc diéu khién bang role nhiét.
- May c6 kha ning tao cac chuyén dong duge xac
dinh nhu hinh 3, va lién két twong Ung véi tai trong
Iwc xac dinh nhu hinh 4.
- May hoat dong ém, khong giy va dap dé tranh giy
sai s6 khi thir nghiém.

10 1 12 A

- Mau KHTP duoc thir nghiém véi tan s6 1 Hz trong
5.000.000 chu ky (g véi tudi tho trung binh cua
KHTP 14 5 nam theo tiéu chuan ISO 14242).

Céu tric ctia may thir mon duoc trinh bay trong hinh
5.

: Khung may.

: Cum gia nhiét.

- Cum gd mau.

- Mau thit nghiém.

: Dong co servo cum co — dudi

: Bdng co servo cum xoay trong — ngoai.
. Bdng co servo cum xoay ra —vo.
: Loadcell.

: Lo xo cum tgo lyc.

10: O bi chan.

11: Vit me bi.

12: Khép néi truc dan hoi.

13: Dgng co servo cum tao luc.

O 00NN LA W

Hinh 5: Cdu triic ciia mdy thir mon

May bao gom cdc bg phdn chinh nhi sau:

- Cum tao luc: chuyén dong duogc truyén tor dong co
servo (13) khép ndi (12) sang co ciu vit me (11) tao
chuyén dong tinh tién theo phuong Z tao ra luc nén
I1én 10 x0 (9), luc truyén xuéng tr cum tao luc tac
dong 1én mau thir nghiém (4), luc dugc kiém tra thong
qua loadcell (8).

- Cum xoay ra - vd: chuyén dong dugc truyén tir dong
co servo (7) sang cum ga mau (3) trén tao chuyén
dong quay Mz tir -4° dén +7° +3°

- Cum xoay co — dudi: chuyén dong dugc truyén tir
dong co servo (5) sang cum gi mau sau tao chuyen
dong 1ic My tao thanh chuyén dong co-dudi (-18° dén
25°%) +3° cho khdp hang.

- Cum xoay trong — ngoai: chuyén dong duoc truyén
tir dong co servo (6) sang cum ga mau bén tao chuyén
dong lic My tao thanh chuyén dong xoay trong-ngoai
(2° dén -10°%) +3° cho khop hang.

- G4 dat mau thir: mdu KHTP duoc ga dat dung voi tu
thé 1am viéc cua khép hang tu nhién (c6 xwong dui
nghiéng mot goc 30° so véi 6 cbi). Pd ga sir dung vat
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liéu chong an mon, ¢é kha nang c¢b dinh xuong dui va
6 cbi. Mau thir phai sir dung loai mau twong tmg véi
mau dugc dung dé giai phau. DS ga phai dugc bao
boc cén than dé ngin chin sy 6 nhiém tir may thir
nghiém va khong khi.

2.2.3 Thiét ké hé thong diéu khién mdy thir mon
2.2.3.1 Xdc dinh phirong dén diéu khién

Dua vao chtrc ning va yéu cdu ciia may thir mon, b
diéu khién can diéu khién va gidm sat dugc trang thai
clia may thir mon bao gdm: diéu khién 4 truc cia may
chay theo ding yéu cau cia may thir mon, giam sat
chu ky chay, giam sat lyc tac ddng 1én khép hang toan
phan, giam sat quy dao chay cua truc co — dudi, truc
xoay dang — khép, truc xoay trong — ngoai. Tir do, vé
dd thi quy dao chay cua truc co — dudi, truc xoay dang
— khép, truc xoay trong — ngoai. Vay bd dleu khién
can ¢6 8 ngd vao xung tdc do cao, 8 ngd ra xut xung
va chiéu cho ddng co cac truc, cac ngd vao xu li tin
hiéu cam bién lyc, cam bién tiém can, cac nat nhén.
Tir cac phén tich trén cho ra so dd ciu hinh bo diéu
khién cia may tht mon  (hinh  6).
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T e a Module
May tinh trung tam |« » PLC |« Analog
A
Mach dém
B chia tan diéu khién
'y l
: Cam bién giti
Mach xur ly tin hi¢u dicu khién dong co va | han hanh trinh
cam bién b va cam bién vi
| tri ban dau
A 4 Y A A 4
Driver diéu Driver diéu Driver diéu Driver didu
khién dong co | | khién dong co | | khién déng co | |khién dong co
l | l l | : !
x Cam bién A
. Pong co Pong co Pong co Pong co Riukhicophicudd nhiét do Bau can

Hinh 6: Cdu hinh hé thong diéu khién mdy thir mon.

B diéu khién bao gom:

- M6t may tinh trung tam c6 chirc nang giam sat va
diéu khién cac truc cia may thir mon.

- Mot mach dém giao tiép may tinh: lam nhiém vu cép
xung va diéu khién hudng cho cac dong co, nhan tin
hiéu cam bién gi61 han hanh trinh, cam bién vi tri ban
déu.

- B chia tan sb c¢6 nhiém vu giam tn sd tir encoder
cua cac dong co, sau do dua vao bd doc xung tbc do
cao ciia PLC. Theo tim hiéu cac PLC co trén thi
truong thuong cd bd doc xung tdc d6 cao & ché do
doc xung do6i <100 kHz. Theo bang, can thiét ké bo
chia tan sb xuéng 4 1an dé dam bao tdc d6 doc cho cac
dong co. Bang 2 thé hién tan sé xung sau khi qua bd
chia tan sb xudng 4 lan.

- Mot PLC lam nhiém vu thu thap dir liéu encoder tur
cac dong co, thu thap dir liéu cam bién nhiét d6 qua
cong Al thu thap dir liéu lyc nén trén khép hang qua
cong Al dé dam bao toc do doc dir liéu tranh sai sd
khi doc dit liéu, diéu khién cum gia nhiét. Theo ISO
14242 — 1 va céac phan tich & trén, tdc d6 thu thap di
lidu cua PLC phai < 10 ms, tirc 13 tAn s6 doc Al phai
16n hon 100 Hz, tan s6 quét phai hon hon 100 Hz.
Bang 2: Tan s6 xung encoder sau khi qua bg chia tan

Tén céc truc Tan so xung sau khi
qua bo chia tin

Truc co — dudi 29,825kHz

Truc xoay dang - khép 24,4kHz

Truc xoay trong - ngoai 8,325kHz

Truc tao luyc 62.5kHz
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Bang 3: Tin hiéu can thu thap va diéu khién cia PLC.

TT | Tinhigu | 50 | Kibu tin | s
lugng | hiéu
Céc xung trd
Tin hiéu Xung | ve tir dong co
toc @0 | cac truc c¢o
1 Xung 8 A J
encorder cao tan sO Xung
(HSC) dugc mo ta &
bang 2
U Tin hiéu tr
oA Ngd vao | .
Tin hiéu cam bién
2 A 1 tuong tu o .
nhiét do (Analog) nhiét cua
9 cum gia nhiét
Tin hi¢u Ngd vao | Tin hiéu tur
3 | luc doc 1 tuong ty | dau can tra
truc (Analog) | vé.
;‘é‘uh‘@“ Nas 1o | Piéu  Khién
4 |G 1 |3 nhiét do cum
khicn S0 ia nhiét
nhiét do gla nhie

2.2.3.2 Xdy dung gidi thudt chwong trinh diéu khién
may

Dya vao ciu hinh cia by diéu khién may thir mon,
giai thuat chuong chinh diéu khién may bao gom giai
thuat chuong trinh may tinh va giai thuat chuong trinh
PLC. Giai thuat chuong trinh diéu khién may duoc
trinh bay trén hinh 7, 8.
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Cai dat cac thong s ban dau.

Hién thj giao dién chinh

>

z

Doc dir liéu encoder,

gian bét dau, Su )

Dung cac dong co.

nhiét d¢, lyc, chu ki, thori l«—|

Diéu khién
cac dong co.

v
Durng nhén dir liéu tir PLC,
Dua di liéu thoi gian két
Q hiic va o di lie
NT thuc vao co so dii liéu
Y
v

Hién thj giao
dién bao cao

Dung cac dong co.

e

v

—Thoat chuong trink

Y

R S

P
‘\ Thoat chuong trinh. )

Hinh 7: Gidi thudt chwong trinh diéu khién may

Cai dat cac thong
s0 truyén thong

Tién hanh két ndi
véi PLC

¥

—Két ndi thanh cong 7=

N

YT
Y\

/é& thir mon dang Ja\ -

Y

A 4
Ghi tin hiéu may thir mon xuéng PLC
Doc dir liéu encoder 4 dong co cua 4 tryc.
DPoc dir liéu nhiét d6 ctia b gia nhiét.
Doc dir liéu luc doc truc.

v

N —

Doc, ghi thanh cong ?

. /

PLC
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Hinh 8: Gidi thudt truyén thong giita mdy tinh va

Gidi thudt diéu khién PLC:

PLC trong hé théng diéu khién may tha mon co
nhiém vu thu thap dit liéu encoder, nhiét do, luc, 13i,
chay dimg. Pong thoi didu khién nhiét d6 cho bo gia
nhiét. Encoder tir cac tryc ciia may thir mon dugc dua
vé tir mach dém xr 1y tin hiéu 1 tin hiéu hai xung A,
B ¢6 tan s6 cao. VAy can xdy dung giai thuat xu 1y tin
hiéu encoder. PLC c6 m6-dun la HSC (High Speed
Counter) 1a mé dum c¢6 chtc ning doc xung toc do
cao v6i toc do doc 3 kénh 80 kHz, mot kénh 30 kHz.
Céc cam bién nhiét o 1a PT100 dwa tin hiéu vé 1a dix
liéu tuong ty nén can c6 mdt mo dun chuyén dodi tir
tuong tu sang sb dé xur 1y tin hi€u nhiét 6. Vay can
xir Iy tin hiéu twong ty sang s6 va diéu khién nhiét do.
PLC can truyén dit liéu 1én may tinh trung tam dé luu
gia tri thu thap dugc vao co so dir liéu phuc vu bao
c40 va hién thi. D6 d6 can c6 md dum truyén thong
giao tiép may tinh. Giai thuat PLC duoc md ta & hinh
9.
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Cai dit céc thong s6 ban dau.
Két v6i véi may tinh.

han dir ligu

e )
N—ém nit Cha

Dang chay? Y-
N

Y

Dimng gui dir liéu 1én may tinh.

Doc dir li¢u encoder, 2 o S
’ y Khéng diéu khién cum gia nhiét

nhiét do, luc

‘ Giti 1én méy tinh H Rickhicoloeny
gia nhiét

hoat chuong trinh?

Y

Thoat chuong trinh.

Hinh 9: Gidi thudt diéu khién trén PLC

2.3 Ché tao may thir mon

Sau khi thiét ké hoan chinh, may thir mon di duogc
ché tao va dua vao van hanh thir nghiém tai Phong thi
nghiém trong diém Qudc gia Piéu khién sb va Ky
thuat Hé théng, Truong Pai hoc Bach Khoa, Pai hoc
Qudc gia TP.HCM tir thang 07/2015. Nhin chung may
hoat dong 6n dinh, dat cc chirc ning va yéu cau ky
thuat.

Hinh 10: Mdy thir mon KHTP

VCCA-2015

3. Két luan
- May thir mon KHTP dugc thiét ké va ché tao tai
Viét Nam nhim phuc vu qua trinh thtr nghiém mon
ctia KHTP theo céc tiéu chuan ISO 14242-1, 14242-2,
14242-3.
- May c6 dic tinh ky thuat phi hgp nhim mé phong
ba nhom hoat dong (co — dudi, quay trong — ngoai,
dang — khép) cua khdp hang nguoi.
- Mau thit KHTP duge thir nghiém véi 5.000.000
chu ky trén may thtr mon (khoang 60 ngay chay may
lién tuc), dugc do do mon theo phuong phap thay doi
thé tich theo quy dinh ciia tiéu chuan ISO 14242-2.
- Nho may thir mon, ¢6 thé xac dinh duogc cac thong
tin lién quan dén qua trinh mai mon cua vat ligu
KHTP nhu toc d6 mon, co ché mai mon, phan tich bé
mat mon, phan tich cac ph?m tr vat liéu bi mon, ...
- Kinh nghiém thiét ké va ché tao may mé phong
thir mon KHTP cho phép phat trién tiép tuc cac may
thir nghiém cot sdng hay cac bo phan khép khac trén
co thé ngudi.
Cong trinh dwoc thuc hién trong khuon khé dé tai ma
56 KC.03.24/11-15 tai Phong thi nghiém trong diém
Quéc gia Piéu khién s6 va Ky thudt Hé thong, Truong
Pai hoc Bach Khoa, Pai hoc Quéc gia TP.HCM, cac
tac gia xin chdn thanh cam on.

Tai liéu tham khao

[1] ISO 14242, Implant for surgery — Wear of total
hip joint protheses.

[2] Phoenix Tribology Ltd, TE86 MULTI — STATION
HIP JOINT SIMULATOR, 2011.

[3] V.Saikko et al., A Five-Station Hip Joint
Simulator for Wear Rate Studies, Proceedings of the
Institution of Mechanical Engineers, Part H: Journal
of Engineering in Medicine 1992 206: 195.

[4] AMTI force and motion, ADL Hip Simulator.

[5] Shore Western Manufacturing, Hip Wear
Simulator, 2-10-2009.

[6] BioPulsTM Dual-Station, TMASTM Hip
Simulator.

[7]1 V. Saikko, A 12-Station Anatomic Hip Joint
Simulator, Proc. IMechE Vol. 219 Part H: J.

Engineering in Medicine, 2005.

[8] www.prosim.co.uk Hip & Spine Implant Wear
Simulator Overview.

[9] Bergmann G et al., Hip contact forces and gait
patterns from routine activities, Journal of
Biomechanics 34 (2001) 859-871.

[10] Bergmann G. et al., Standard Loads Hip Joint,
Biomed Mater Eng. 2010; 20 (2):65-7.

PGS.TS. Pham Ngoc Tuin
hién 1a Trudéng Phong Khoa
hoc cong nghé va Quan hé dbi
ngoai, Phong thi nghiém trong
diém Diéu khién s6 va Ky
thuat hé théng, Truong Dai
hoc Bach  khoa — Pai hoc
Quéc gia TP. H6 Chi Minh.
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PGS. Pham Ngoc Tuén c6 35 nam kinh nghiém dao
tao, tu vén, nghién ctru khoa hoc trong cac linh vyc
nang suat, chat luong, bao tri, ky thuat cong nghiép,
cong nghé ché tao, CAD/CAM/CNC/CIM va tu dong
hoa. Ong da chi tri hai dé tai nghién ciru khoa hoc
cap Nha nudc, tham gia 6 dé tai, dy an cap Nha nudc,
11 @@ tai cap Bo, Dai hoc Qubc gia va Thanh phd,
cong bd hon 50 bai bao khoa hoc (diang trén cac Tap
chi Co khi Viét Nam, Tu dong hoa ngay nay, Phat
trién Khoa hoc va cong nghé) va bao cao khoa hoc
cip qudc gia (cac Hoi nghi toan qudc lan thir IV, V,
VI vé tu dong hoéa (VICA); Hoi nghi toan qudc lan
the 11, 11 vé Co dién tir; Hoi nghi toan quéc lan thir I,
1, 111 vé Co khi ché tao), tac gia cua 6 quyén sach, da
nhan duogc hai gidi thuong Khoa hoc cong nghé Viét
Nam, ba giai thuédng cta HOi thi sang tao ky thuat
TPHCM, moét cip vang Techmart cua B Khoa hoc
va Cong nghé.

TS. H6 Thi Thu Nga hién la
Pho Trudng Phong
CAD/CAM CNC, Phong thi
nghiém trong diém Diéu khién
sO va Ky thuat hé théng,
Truong Pai hoc Bach khoa —
Pai hoc Qudc gia TP. Hb Chi

(il \ ng Minh. TS. H Thi Thu Nga c6
,"L f %" i 34 nam kinh nghiém dao tao
o S va nghién ctru khoa hoc trong
cac linh vuc cong nghé ché tao, CAD/CAM/CNC va
tu dong hoa. Ba da chu tri mot dé tai nghién ctru khoa
hoc cép Nha nuéc va tham gia hai dé tai cdp Nha
nudce Khéc.

KS. Phan Phuwong Trinh,
nghién ctru vién tai Trung tdm
phat trién cong nghé va thiét bi
Sai Gon. Hién anh dang tham
gia mot dé tai nghién ciru khoa
hoc cép Nha nude.
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