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Tab.1 Chemical compositions of raw material %
JR R w(K,0) w(Na, O) w(Ca0) w(MgO) w(Al,Oy) w(Fe, O3) w(Si0,)
Hz=f - - 28.53 21.07 2.27 0.31 7.12
1 KA 0. 06 0. 30 55. 28 0.08 1.12 0.10 1.02
iR ] 10. 42 3.48 0.24 [C& 18.57 0.18 66. 74
Vg — — 0.31 0.08 - 0.05 99. 50
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Tab. 2 Glaze formulas of glass-ceramics mol

fic 5 n(K,0) n(Na, O) n(Ca0) n(MgO) n(AlLO;) n(Fe, O;) n(SiO, )
0.100 0 0.100 0 0.400 0 0.400 0 0. 0900 0.002 1 1.500 0
0.100 0 0.100 0 0.400 0 0.400 0 0.1100 0.002 2 1.400 0
0.100 0 0.100 0 0.400 0 0.400 0 0.1100 0.002 2 1.700 0
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Tab. 3 Serial number of glass samples of different particle size
- d/H
<16 16~40 40~160 <160 160~280 280~350 =>350
A A-1 A-2 A-3 A-4 A-5 A-6 A-7
B B-1 B-2 B-3 B-4 B-5 B-6 B-7
C C-1 C-2 C-3 C-4 C-5 C-6 C-7
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Fig. 1 Principal crystalline phase of glass-ceramics
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Fig.2 DTA diagram of same glass in different particle size
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Fig. 3 DTA diagram of same glass heated up by different rate
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Tab.4 Temperature parameter of DAT and image sinter analysis

28 Ailis
A-5 A-6 A-7 B-5 B-6 B-7 C-5 C-6 C-7
0./ C 881 880 823 879 868 836 887 867 845
6,/ °C 936 928 887 936 912 889 950 930 908
W g R EESE I/ C 720~800 715~840 702~814
AR~ kR C 1029~1 151 876~892 996~1 102
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Tab.5 Result of sinter and crystallization of sample A glass
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2 793 'C /90 min, 877 C/10 min 25 i 43 - TS S pask Be sk
3 753 ‘C /120 min, 877 C /90 min — — — — — - PN
1 713 ‘C/120 min, 877 C/90 min — — — — — — e gt

@ I 793 C /90 min, 877 C/30 min F/%: £E 793 CARIRE 90 min. b5 IMAF] 877 C IR 30 min

S TR S 1.2 14 B A B R SR T e SO 1) i B8 et B O A T L R RO L iy
FOURE 19 B2 AN T B0 e 2 o AELCUR AT L DISORE (8] BRI HE B . PRI 35 3 JBORE 22 5] K 45 1T R BE X
WAL RN BT 160 H CA-4) I 35S 32 2 1 il =2 BT » OR8] Bt I 75 1 Bk » 22 TR (] 119 K 45
BB T S MR R SR T IR HIEBR A 4 A2 K S B30 S R 1 8 AR 2 i 0 A2 T . A s BE 1Y 2 — 20 i
ZIN S B R R AE I AR I R v B A 14 728 A0 HE T A e R i S 30 1 i AR B AR T SR Y
HUEAL B IR B BE 4N

M5 LA 5 304 1 T BE 1 B JR R A drg JOMSCAR 114 it 2 st Ak B e P A gl E 1 o A
Ak BRI BE L S BOBS A [ /I 8] Bt b g O I R 2K . OF B b T R T B R A SE e BT B A
1715 JC T A HE R - R o RIS SRR B /) P SR A I 76 3 3 B0 e 46

5 BEREFNEMEN

Tdm A Ak FHUG AY 0RE 22 5 O L U SRR VA IR I )G DL R T B OB B B R AN TR Y B A
FHEES (AR ZS . B FE ALBLC R T AL ZE S i LA 7 A B,

il BE i B2 2 (0, —30) C/90 min. (9, —10) C /30 min W, B A B LUKE 2 RO 30485 AE Q181 4 P
7. DL A FTRT L GRE A-1 HORLEE R T 16 H A A MR AL B o it A B9 BB A o 2 S R IS Tk M 300 2%
7100 D) AT 450 8 A R IS o T SRS . 3o A3 v AR 2 80 e Y BB AIURE Hh s 15 00 % O BT A A7 T 2 5 22
S o v BB A DR S SR A ol T T 0 5 B A A K R O R A S A B E 1) HE S

MIET 4 Ce) » (D) Bl iR PRy S Bl 4 v o T A e BRAF A /N ROBE 9 AL 55 28 B Bl R 2T 2 L 3% 50 i o

Jo Bemad gy -

LN

(a) £ A-1 (b) FE i A-3



%1 ATPF A BlOWS TR 3R ) BOR e 45 5 M 57

VB Gem UL AT WREE e

(o) FEfh A-5 (d) FEi A7
B4 BT ABUROE S
Fig. 4 Microstructure of glass-ceramics made of different particle size powder
. FHNE T R T A OB SRR 8 A URE BE 800N A R TR A Y FE o AT [ IR T G
3 . A5 R U A I R B P 496 o R 8 Bl ) O A A R T R e S B Y BB R T
VIS PR BE o 30 0Tl i 1 9 8 P A HC AT )

6 i

(L) SR PN il 48 A0 I 490 g 3 i R 9% Bl o B T s 0 A 6y 5 R 38 vl R Al o A 3 72 A48 72 5
255 i A A S R) R OK 4

(2) Ar LI DTA Jp 4 A2 AR R 45 15 » -4 45 2K B 40 il B2 A0 T Ak B3t B2

(3) S AT 5 2 I o R A RORE JEE 94 D6/ » A 1) Bl A P9 98 2 A5 R ol B 38 0 TRl 45 A 11 50
. TR o oA M) B v T i BT 1) L AR e P2 0 T B P R ol 35 B A 4 R £ P AR A A0 ML

Sk

(1] 2P a1 F. B R, O-CaO-MgO-Al, O5-SiO, Z 37 5 A i 2 ma [, B % 2 3% . 2006, 27 (4) : 387-392.

(2] DU 80, % i 1ol & B B AT MR AT 0 92 [T, & J@ #5506 4 T/, 2008(2) 1 19-21.

[3] /&%, £9, B HEE. i mE Py MgO-Al, O;-Si0, F 480 i BB A RE M2 ma L], e K24 A
SRFL 22 R L 2008,39(1) 1 42-47.

(4] ATFAD SHRR B . 1L VG 35388 e e A Bl 3 3 b 9 B R LT . AR 4 R 24 2 4R - AR BR4 R . 2008,29(1) - 17-21.

(5] frwde, 2= £ Bl B2 G WL 5. CaO- Al O5-Si0, % Gt b 45 a5 b 3 38 UKL 25 TR 3 7 52 i (R R 9 () ). e IR il 4R
2004,23(2) :93-95.

(6] V32 =2, v BUm P B 38 0 A e L. b Ll g 28, 2004, 14(12) £ 16-18.

Studying about Densification by Sintered and Crystallization

of Tiny Powder Glass-Ceramics

YU Ping-li, CHEN Wen-shui, LIU Pei-de

(College of Material Science and Engineering, Huagiao University, Quanzhou 362021, China)

Abstract; Glass ceramics have been made from tiny glass powders of R, O-CaO-MgO-Al, O;-SiO,. Temperature-time
schedule for sinter and crystallization was studyed. Influence of heating-up rate and particle size on the crystallization and
microstructure of glass were investigated. Methods of increasing degree of densification and crystallization volume, and
ways of improving microstructure of glass-ceramics were discussed. The results showed that during the process of making
tiny glass powder into pyroxene glass-ceramics. huge surface area of powder brought about crystallization easily, which
shorted the shorten crystallization time, and improved the microstructures of the glass-ceramics.
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