EREWHE $£260%5 H£4H 200158 H
Journal of Medical Biomechanics, Vol. 26 No.4, Aug. 2011 355

X EHS:1004-7220(2011)04-0355-06

B 15 18 X E Wi B B L v B /N R JE 48 1

Lo, FHAFTT, LEAYS, AKX, IIW, B M, L &
(1. RUBBERKY BEEBE A, K 300052;2. KABB: H7%, K 300211
3. R PEEELE £ FRHBIEIT, Kok 30021154, MBI TR HLR TREBE, vk 30019155, RUETHIRWEERE, K 300060)

WE: BN HEAETEMERIRNAR L , B2 g /MNEW ER R R, SR BB R E/NEW RS
YRR NI RSIT IR R ERIE . it SRR IR RS, W IEFE E A (45 ~60 %) P REE
B/ NRIEEEA T MR SEEEFMNEREEHITZEIR, £8 WETRBEFLRBDMREEEHNN
18] 4 s AR B R (335.26 £ 183.85) MPa, 5 H.FH 514 B IE48 A B4 (59. 27 +£23.88) MPa, B/NEEEIE
J17 W B 1 R I B S T R 5 I 1E R T BT T B/ NR AR K AR 4370 B, SRR B N R
D BRI ARG RAHEN . &t N AEER 7200 R G0 A B 3 o B /N TR P 4 S P A i DA B MR 3 S
WL 2 M RE A L R AT AT, BB 0w B /N R R B BB 45 n AR 5

KB : BF; B/ME; BERHECEAR; BN, BEReE; 29 h+

FE45r%S: R318.01 XEktREmE: A

Test on compressive properties of trabecular bone in proximal fe-
mur using digital image correlation technique
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YANG Yang', MA Tao'(1. Department of Orthopeadics, General Hospital of Tianjin Medical University,
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of Mechanical Engineering, Tianjin University of Technology, Tianjin 300191, China; 5. Huanhu Hospital, Tianjin
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Abstract; Objective To improve the method used for traditional compression test to reflect the compressive e-
lastic modulus of trabecular bone in proximal femur more accurately and investigate its biomechanical properties
to provide experimental evidences for clinical treatment. Methods The properties of trabecular bone from normal
cadaveric proximal femur(45 ~ 60 years old) were measured by the micro material mechanics testing system.
Results The elastic modulus in the direction of principle compression and principle tension on trabecular bone
were (335.26 +183.85) MPa and (59.27 +23.88) MPa, respectively. The biomechanical properties of trabecu-
lar bone in the direction of principle compression were significantly higher than those in its vertical direction. The
displacement and strain distribution profiles under the loading were recorded, which showed to be asymmetric.
Conclusions It is feasible to test the biomechanical properties of trabecular bone more accurately by the micro
material mechanics testing system. The compressive properties of trabecular bone in proximal femur are obvious-
ly anisotropic and heterogeneous.

Key words: Femur; Trabecular bone; Digital image correlation; Compression testing; Elastic modulus; Biome-
chanics

Uo7 H §9:2011-01-17 ; §&1E H#8:2011-03-07

E&TE : RHTH B RBIERE 4 FAERBT R E S50 H (09JCZDIC19600) , KETH H ARBH A3 4 ¥ B0 B (043111411,993607711) ,
EIEE : B, 8%, T BT A R, E-mail: mjx969@ 163. com,,

* LR —1EE



EREMAE $£2608 £4H 2011 F8AF
356 Journal of Medical Biomechanics, Vol. 26 No.4, Aug. 2011

HEE NIF- A5 A R SE S, B4 N O BCR i
B 5 B4R AR A R B B B RO , BRAEE 1)
Sy IR BT, LER B T BT, 4 AL
SHRTIERZ BT U B, IR i R
B B/NRIA ) 1 AR XA BB i v 4T
7 BBl BB S I R SRR SRS T E I R
REMRA, URRREFANEFRERAREEER
So BRI Vi 2 B EH P TR MK, AR S T v 2
B PR B REAT R 48 B S BT 0T L o
K, S TR B MR, Linde %
i 3 R R S AR U R BB 0 2 TR A S SR R iR 2
EBGE AT RIS AR A 58 4 LU RS AR , HABR
HAEB KR LTI AKX, A5 R MR 5
MKRGE, AL TR LT L & RALES TR AL
77 ¥ s S R R PR B/ N R R 1R, B
HHA A B 5 B R AT AH R IB J AL B, LASR
B B/ NRIEE AR . AXEENTEL
A S BN R B A ) s R, D — IR
AT I B /N A A4 PEST B 20

1 ##57F%

1.1 #RRLER

BERAE®EA(45 ~60 £) it 75 2B
WAAEERR 8+ & B E A, 33t 6 A, HERR I
B BITEINAE . P RE i K BB R 2 il
ZROE T AAIE 1 Brn. SH AR L
RS5O B S R ADRL T K R 2
HR R T RSP TR A e fit

E1 BERE
Fig.1 The femur specimens

1.2 EWHZE

gt o s EEJ1I/ANRE M S HEE
YL, A 6 A BB Sk H IR HIPE R 12 4, i K
H11.4~19.5 mm, 555 3.5~5.3 mm, &K 19.5 ~
28.1 mm, f 0. 9% B4 BEL KR G A4 B
R 2 SRR , B F B nGE XA T,
38 1 e T AR 4 B e AR R I AL | (LB
2). HTFMREFREZILE SR DA RIS
I IR, A SER R AE B /N R {4 3R T 1
BRI . WA R AR AL =, 2 E 2=
1 mm/min, £ 1%k B 8 FF 45 10 5% B 8] 2% 18 1 7 31
R, TG RES R AR 2N 6 Hz, BRI % 50
%A1 Hzo, LIRS RGIHFENL A shi iR 4 W2
Far FHE 7 8508 , 0 307 BRI R G, N B AR #EA T
PR S AR % a1 = NN R T T g =
BB 7 BRI CG AL F A, I RAG BRAT-R A
BE S A FR AR 43 A E (LI 3 ~4) .

B2 SSBRAE
Fig.2 The experiment photo

W LA RS T B8R A RIS N S5
1., i SigmaPlot 10. 0 %442 1 i 7 - 8 43 A7 [l B
EIHEZ (LA 5) , FoRkA B i (4 00 &5 2 B /s
R BMEE,

1.3 ZiitaE

SR FH SPSS 16.0 Seit 3 #7400 . W%

PR 4H 8] LR ¢ K5, P <0. 05 B G2+ 5 Lo

2 #HR

1 PR R T e/ DR AR R . R
AT Y B /NG T T 1] AR R D 138. 05



D%, % BGAXENRREERE/NMNEEREE
MA Jian-xiong, et al. Test on compressive properties of trabecular bone in proximal

femur using digital image correlation technique 357

B3 B/NEERK
Fig.3 Photo of the trabecular bone

ok Zigin

A 53T

B4 ZEEABREESHE
Fig.4 Profile of the investigated domain, displacement and strain
distribution

Stress—strain distribution

14
1.2+
1.0F
£ 08}
%0.6-
s
A 04r
02

Ky X: 0.611071

Y: 0.0162179

L]
0 2 4 6 8 10 12 14 16
Strain/%

BS5 MANZESHRERES
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