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Feasibility Analysis of a novel compact material testing machine by
conducting a preliminary assessment of mechanical
properties of porcine cartilages
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A= T AW Afole] mpEE H skt
AR-FAE A BAE Heste A93%S
st XHORHE zlojo uwel 1A AR
ol Faxot mMidR FAE v TS M=
zAolgh, 1 o]Yd dFo] 9y E4S H
HealA EAsta dFs7] HsAe §ks
Wslo] W mAE 24 WS Bt Ut
SAT dart glom olF 93 wE Am
A]# 7] (universal testing machine) 2} A2} & w7 3}
22 g5 HAAZE Aol adr). AR
71&9] wbs Am AgE7|e A A7|¢)
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olof H Ao ME AFe] HAg Jay EA

chine, CMTM) & TF3l9lon], #%] AzZe] 93t
A BEAH7IE ¢ g e S HiA dE
o] &5 7k BAE CMTIMo]-&3}0] o= AF
S AAERT. T3 e Ay A VE
A B A7) (LRX-plus, Lloyd Instrument, Eng
land) 9] 5 ZA#e} vlulste] 2 gn] 529
frads gtz sl
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2 CMTM2 A AH 9] &= (10um ~3um)E =4
3l A B X E|(Mitsubishi, Japan), 2 T 200mm »~E
239 3¢ AAHCFYL7 A, Korea), 1] 2L 3}
% Z7(0.098N ~490N)& 9|3 2= (Curiotec,
Korea) 2 A ¥t} 71719 222 3] REH =
2}-o] ¥ (Mitsubishi, Japan) S At 14 = &
n A 2ke] gl 71t eE T ol dRE 9
£(800%60x70mm)S A2 & tH Fig. 1]. E£3F
54% 357 W diojE &= stold EHuld B4l
S 58 PCE AF HEE A U Fig 2]

Fig. 1 A photo of the compact material testing machine
developed for this study along with an electronic
microscope
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stz ss| 2013dE EA =5 =22
Z3A (670, 80kg, n=9)°lA 27 4mm 93 Hla Al A9 ALk Sh&ele-He 34 ATE
A5 AHE3te] dE AEES F& 3len AT F USE AT 5 dey (V& &3
0=30), A8 5 2 BAE 938 PBS &9 &of e v M FARE AE AT = S
BT 45 AJge AlS el 224 S FULE FAT 5 AT wepA & 7))}
Ake]l 0.098N9] dH] H53tES A7bete] 14 Ar) 7 o] &8 B3l A= mAgk 224 sl
35 10m/se] R AIH FA 50% strain o} Jg4 B4 #Ao] TAlY 54 7Msd Zle
A & sksg Rttt old dF % Atz €t

¥ $] (load-displacement)E 10HzS] (FA 02 35 15 ey S—
@ F, stressstrain Aol A 27 5% 19 1] : g |
elastic modulus& &A18FITE. HEgH, 7]E @ %1, % X
A19] it AgAdet vlaste] CMTMS] FraXd 3 z
< gistat shedeh. o 918 Kaukai 5] 2% fos fos

2 (A8 d=4mm, dH¥] ¢EF3tF 0.04N, &F
&% 100m/s)3 FL3 A
gEAHS WPshgiet

Fig. 2 Composition of CMTM; (a) servo motor and
cylinder, (b) load-cell, and (c¢) motor driver
controller
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Fig. 3 Comparison of elastic modulus in the 5% initial lin-
ear region (® =4mm); (a) CMTM and LRX-plus
(loading rate at10/m/s), (b) CMTM and Katakai et
al. (loading rate at 100zm/s)
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