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The Preparation of PMMA-Zirconia Composites
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Abstract; Partially sintered zirconia ceramics (PSZC) were prepared via isostatic pressing and partially sintering, with zirconia
nanopowder as the raw materials. PMMA-Zirconia organic-inorganic composites were prepared by vacuum infiltration of the
prepolymerized MMA into the PSZC, followed by in-situ polymerization. The results show that prepolymerized MMA immerged fully into
the open pore of PSZC and polymerized. When the relative density of PSZC is within the range of 63% ~ 82%, the composites have a
three-point bending strength of 154 ~ 287MPa, fracture toughness of 3.68 ~ 4.81MPa-m'” , which are much higher than those of PSZC.
The composites can be machined by dental CAD/CAM system to manufacture dental restoration.
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1.2 EXZEMFARMNUE
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®1 BARERERRIBTHER
Tab.1 The weight of samples during infiltrating process
PR AR FriLE LRI WEEM (KR - TEE)

HRRS

B () (%) (%) ER()  EE' (9 1O
1 43.050 66.35 33.75 3.517 3.42 +4.53%
2 17.388 63.87 36.23 1.496 1.541 -2.92%
3 17.169 71.44 28.66 1.066 1.076 +0.93%
4 17.202 77.54 22.56 0.805 0.782 +2.94%
5 17.263 82.24 17.86 0.615 0.586 +4.95%

* TR A REFRBR T BT ENE N 0.95g/cm’ o

ME 1 ATUES,PSZC 5SHEFERBRPEZANBCRERT, R M RFERNERT
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BN RENEE SRR ERNARTPE, TARRME, TREARNRE  HEAFILET LA S
PSZC MFLER R EARBLE (T, XL N TR MMA BHi 2N RRH T RS &4, @3 L%
W78 MMA T804S BIEIB AR 19°, BB MMA ST E/bE A RFMER; RRTZ LELES BB ER
ERAR PG BEBILE, TP ENARFERREA — K E, AR B EE XERIE XK.
TUEEE ST LHESBBNF AN AR RIRED TERER,
2.3 PSZC fi /131485 PMMA-ZrO, EAH RS2 EELLR
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B R, SR AE 2
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Tab.2 The effect of relative density of PSZC on the mechanical properties of PSZC and composites

P P PSZC AR BE THERE BpEgE ﬁﬁﬂf
(%) (MPa) (GPa) (MPa-m™)

6 pPszC 63.87 112.09+1.19 33.55+1.25 1.51+0.04
7 PSZC 71.44 175.81+0.75 52.85+1.63 1.85+0.09
8 PSzZC 77.54 27.17+5.23 68.41+£3.87 2.85%0.15
9 PSZC 82.24 266.74+ 8.24 80.39+2.88 2.94+0.10

| 10 PszC 85.17 284.95+0.34 86.90+2.21 2.99+0.29
2 PMMA-Z:0, 63.87 154.57+1.73 46.35+1.33 3.68+0.14
3 PMMA-Zr0O, 71.44 202.56+3.09 58.71+1.98 4.30+0.16
4 PMMA-Z:0, 77.54 250.74+7.07 70.95+2.31 4.81+0.22
5 PMMA-Z:0, 82.24 287.48+10.18 74.52+0.55 4.31+0.14
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MFE2AUBH, HEEH & HOT SR RE HEIRE. 1 63.87%/) PSZC fd K&
BIESHHHTHR, THRE NI . HERESFIRET 37.90%.144.10%.38. 15% ; ¥
71.44%85 PSZC M HH & O E A HRHT e, THRE MR R E S SR A T 15.21%.
132.47%.11.09% , KPR NERE B IHE . AR REEENEEN 1720 H NI 4 E
HIBTREIEAE] 4.81 £0.22 MPa-m'"”, S AR A & BFH 4 WA K BRI (4.77 £0.33MPa- m'™?)
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B 1 ABXEEEY 63.87% ) PSZC(a) F g1 H 42 #) PMMA-Z:0, (b)#7 0 SEM R )
Fig.1 SEM photos of fracture surface of (a) 63.87%TD of PSZC (b) PMMA-Z:0,
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