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Abstract

In this experiment, by exploring the amount of additives, the best additive ratio was found to im-
prove the fracture toughness of ceramics, and on this basis, the corrosion resistance of ceramics
was enhanced. The three crystal types of Zr0O, will convert to each other with the change of tem-
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perature, and ZrO; will be from phase change toughening through the control of temperature,
supplemented by the regulation of Al,0; and MgO, to achieve the purpose of ceramic toughening.
Therefore, the facture toughness of ceramics can be improved by adding ZrO, Al,O3 and MgO to
improve the formulation of ceramic blank. When the amount of additive is Zr0,:Al;03:Mg0 = 5:3:3
(that is, 5% Zr02, 3% Al»03, 3% MgO0), it is considered the best to enhance the fracture toughness
and corrosion resistance of ceramics.
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Figure 1. Zirconia cubic, tetragonal, and monoclinic unicellular

1. ZEHEES S GBS

Wi L) 1 R i A R RE R BB R —, WIS, HPIR S R MG SIEREE[ 7). ZrO, B
B 3 BRI ZeO, FIF SRR SR 3 = B o AR W 4TI RO PS5 [6]. ER N ZrO, MR AL,
W P 38 I A R D i B (AR AS), WARASIU 7 fb Y ZrO, RS0 N T IE N R A A A, %
BONERNRA . TERX NIRRT, W REOY R SRR R LY R, R EEEIN E . 7Em Y
AR R SAFAEL) 8% IIARFARAL, i s B REAE A EAT FLYE S5 W3k 2 AR AN o o 8 7 2B AR (AR
At R SRR T2, T3 M BTk R AN s 2 2 55 B TR 22T 10% KB &5 1 F TR 2K 1A
A

A P B R RS R T SRS RSES, DU 5 AR A SRR, BRI ik R
ANT UG FARAE RSEIF, A AR 0U 07 AR R AR LA, R MR I I [8]. ZrO, 1R /b B I N T
H F i %5 JiR e mh 388 i ) v 0 8 F DR R 78 L b b T 0 ORI A 140 BRAR, A3 o 1 F 8RR
ZrO, I FAHAE RS RAl B

LI SR
AS
— AU, +AU;

R AG

chem

DOI: 10.12677/ms.2020.109087 730 PR R


https://doi.org/10.12677/ms.2020.109087

M=, k78

2.2.2. I
T
1) AERFR IO 5 78 IR0 7R 00 - Pl e S A e B 5 AR R 5 1 515
2) (EHERBENT AL IR G
3) ARG AR K R e M R s
4) R R AL (Y8 FEE AR L S T4
5) B UT A HORIR A TCE IR IR TR AL (AN AT 22 K B G A Bl 22 PR 1A 19 5

6) kel

IEAS S BT

RIGEE 3 MR E: ZrO,. ALOs. MgO. ] 3 HE 3 K FIERE L9 Witidih. Wit i3
W2 1.

Table 1. Tast factors and levels
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Figure 2. Sintering temperature curve of ceramics

E 2. MERERERLZ

DOI: 10.12677/ms.2020.109087 731 PR R


https://doi.org/10.12677/ms.2020.109087

M=, 578

2.3, AR

A5 P 2 B FEE 4300t PR RE A 3R AT T 24990 1 I s RV DR R ke R BRI T (35 %HC 1 1A
FrEETt . 30%KOH VW . 50%NaOH VAT ) 1= 3% HEAT W RER S bt AR,
3. MRS 7R
3.1. RPN ER S

ARG R FH IR 7256 Pl B iR A T I 440 1 ik

JEIRVE(IM V) A28 7 4 PR 52 0 5 (R R, p IR R LD P2 AR UK B . st i B S 4 (RS
H B3R KIC 1777, B &A1 KIC {6 & BEM R B A R P24 — @ R 2 1],

KIC THE AW F -

0.5
Km:OQMEEJ-PfLS
H

o KIC HI 9472 MParm'?, E 1847 GPa, H A7 /2 GPa, P NERAT(N), C AREEK(@um) [12].
PRI 45 TR 3 b 0] LA HE Wi B R ZeO, AN I B IEAH 5, — Stk AR I8 I b 5 I 4 ) 1
BEAHDE, JEH AR =S AR S AR TR, 1 SRR A AR AN 2 Rl B Y

3.2. MELSROH

AR 0 2R FH 24 A 22 00 1 e 8 PO 52 o 4 DR P58 00 22 SR AP T e 2B T AR 0 B ol T RS
MK WERIREH[13]. BB THEVEA R, SR 8 RN T 98 N, 3 G i sl R
AP

MRIERI AR AT A, BEE ARSIV 3G 0, BERE 2 RARSCRE 2 ), BIRg Bkl ZrO, 35 &
e, MR LIS

3.3. TR M4

P Eeila R E T, — AR, RAEFE TR A TR A2 g k. 2r0, & —Ff
SIRRIESAAY, RESRPURYE SP MEVA R Tk, (H SRR IR AR T 14]
ZrO, fEPR BEREHI A R AR, ARSI, S 1 IR IO, RN g5 1 P B i i

T
3.3.1. BRMEERAOE th
ARG K 35%Eh BRVETRANFT T (RUNAT G B B (AN e 1, R B 45 B AT REAFAE — B W 250 &

BUREBEATIRIE 1, H1 e 2 BRVEVRUB PR T o, 203 R VA VAL HES Tt Y Mg 8 1R 4 T B P RCR L
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Table 4. Test results
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