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Experimental Study on Compressive Strength Properties of Polymethylmethacrylate

O % FrHE (ZEX-K)
e (Z8X - E)

E fEHIE# (ZEKX- L)
M= —BF (ZEX - &)

IE RRfEEH (ZEK - L)
g EH (CHEK - K)

Takahiro HIRAKO, Masataka TOKUDA, Tadashi INABA, Dept. of Mech. Eng., Mie Univ., Kamihamal515, Tsu,
Kan TAKEDA, Koichiro YAMAKADO, Atsuhiro NAKATSUKA, Dept. of Radiolosy, Mie Univ., Edobashi2-174, Tsu

Key words: Polymethylmethacrylate, Compressive Strength, Polymerization time, barium concentration

1. ¥

SR B B DT RN B DA BB D AR ST,
HEIMD B Z &I & BHEITH 6 OB EREK 2 55
T3ILhHB. TOBRPREL UT, RENHEZRMN (-
BEE A MEARE) Db 5. REERMEER ML, CT
2=12C fluoroscopy ZAWVWEHED LT B L OS2 R L
H S BATRREE T ICSt B HESARICRIA L, HH&EISHER
VEEHRATRZLOTCH D, THhIEFHEELIE L, FiE
BHLEBBEMUBHDOS BIGBRRM AL B D5,
WERITHON T E MR B E M CIAE NI FRiDRETH 2
IARBEINLUTOBMODTEATHZEVZ S,

L Lass, AL MERGETICEAL, B A
v FOELICE S FTORRDE N =8, FEZHRIHEART BT
IS TREREENERIND. FEAEAVSHTY
ZEEAY MK, BEEND U (EEAD) D 10%DOHEEE
ETEFNTVEY, CTEBRICBIT2EHE AL FOEEHK
KEEADRETH 2L VWIREIHE. ChoDEREICHL
T, FESYDABREMIRIZ LT, EEER
ALXBEBEIEEZONED, —AT, FYOENEEE
AL NOEMBEOK TSR T/ O TIRIND
(D, (2 Z2=zCAFETE, HBDN) Y LAOBHEEEE(L
XEEEOBEE A Y NELDOIEREERVESRHEOREL,
CT EifpE W E=BROEARZRET LI LILLD, AV
MBI 2HBN) Y AOBRBEE R RO RlMAT.

2. ERGE.
2.1 A
AR TRV AR L, BE, BREHATZEMTIC AW
ShTWB Yy v—(#k)8 Polymethyl-methacrylate R&+&
AV (PMAE AV M) 2ERBCL>THELEZSODTH
3. UTFIBERRERZTRY.
D AFNAZZYL—bOR)T—HRIIBEE ) v—%
BMUEST .
@ Z2IHERERoEEIATAEG6NL (EFE 12.9mm)
DEHBICLDIRE(T 3.

&)

B, BX 15mEECAY PLELOZABRF LT 5.

ZITARRETE, BEOE, BN U LAORMS FR

ATV, N D WEREIG 10% CEFEEIAK), 20%, 30%,
HRDHRERFT 2EYEL Iz,

2.2 HARKWOWE

KB SUYEL RSB E X Y POESKBOHERI T .
RO FM T, EHBFERICIDEEAY FERERNITEA
T2ILEERL, BEAL POBRICAR Inl OFHE
CTHEEA Y FERSIL, Z0 5 43#D 5 10 FRRT R
EHBELAL NEHLUEERZD2HN, HLHE R R2E
TOREZEARBE Lz,

2.3 EmRBR

FEfaERIE, BN Esan ARt — /52
AG-10TC 2 7= iR 7 O A~ FEE 0.2[m/min]
(EMO$AEES0.002 [1/sec]) IWEZELTITo k.

3. ERERLER

Fig.l ICHBSY v LABE 0%ICBIT2ELA Y FORF
5 — AT AMEER R . RKDI/RT LS, BRAL
B MMERICHIET 22 L RERT I LPEREIN G
AL DB BREOEMRHR MBTHIEVES. &
=, NUDABEEOEVWCL>TEEA Y MR~ TH
HEERICKRERIEEIRShRDo k. ZOZ &, /v
v LB L XX —IRIE & OMBED DR, NUDLAR
EHREL ROoTHMBDML RSBV EEBRLTVS.

100
80

60

o [MPa]

40

20

0

0 0.05 0.1 0.15
3

Fig.1 Stress-strain curves in simple compression test

for bone cement
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Fig.2 Relationship between maximum stress

and barium concentration
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Fig.3 Relationship between modulus of elasticity

and barium concentration
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Fig.4 Polymerization time in several

polymerization conditions

Fig.5 CT images in several barium concentration
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