5 6 A5 1 4]
2006 4 2 J

SO RN = S
The Chinese Journal of Process Engineering

\ol.6 No.1
Feh. 2006

B T MR ER B IR IR AL AE

RAE, &:aRF, Xk,

KA L

(B DI KA R R 2 5 TR 2ERE, YL95 #at 210009)

B W BRI X LR R T S DR Sh B I TR X U, WFSE T SmoOg 2 o s - IR BT 1 IX 1) 5%
Wi AR S BT X P, BAK ALOs & & 4 7 LT IR 25 B TR DX (R 5. 45 3L 1, 2% Sm,05 & M 10%
HINE) 30%H], BRI AP, (22 SmyO0z & it KT 30% W BRI TE X I/, 24 ALOs & iy 20%~25%H] A
SRR BT DX [R) IR P H o0 T 45 TR BT A5 2 (0 B BB MY S 0 1) 400, T8 T 270 LAk R Hh B8 1) T 1l
fe 11, Horh g SmyO5 & 20%, AlLOs ik 25%I, £=0.8~0.85, IXIfBYIAE fE K.

KR Wit A WLBE: BRI REIR M

hESZES: TQ174.758 XEMFIRAD: A

1 ® &

T LS TR o2 4f Pudh 2 hE
egEah 14 AN, W HA IR ZHReRE,
LB SRR EE NS, I B R A
B ZMEENNA. 4k, B R m, w
TR BINZ M 4F BUE LA N2 5d76s?,
E AR KA [ 1 e A0 2 T 4 ) sPp® 228, AT e IR i
AR A 2P 0. 1938 456 ] R 1 24 ) Il e 5
BEL ASE I T R AR O B, AR LI
S BEFS A R R R . B R BotH
Ry HTFHEARF MBS R R, (2T SM IRt
LB AORH RS L o el

PERS T B RE R BTN EE N, BT
BT PR, BASREIMBURIER, (1
B R I B G B AR A L, B S A,
R g R L B AR R R B R G R £, IX A
TSR R AT, XA, IR A0 RLM
BT 13 DX Sl 15 B ST IS W AR £ LayOs
J% Nd,Og IR Hr . IAERR R IR 5 R e M B TE 1k
X BRREAT T RGBS, VEAE D RIS - — e R G
B G AT T, 45 R, B,Os—La,05 REEIX
7E B,0; N 71.8%~81.0% 117 [l N HE W5 1 B B 38,
A HARE T R WA B RS RGN D HHOE. A
FURE B Sm B LB IR 5 3RS T B D AT T Y

2 % R
S I B T AR, BT B R T, B

i HEA: 2005-04-08, f&[E HEA: 2005-05-16

EEWHE: HEWNSEEET THNE SR H (T : #FHH 2000-65)

XE4HRS: 1009-606X(2006)01-0120-04

Sm,03-B,0; G KRG MBI MG RN, EiX RS
FHOF SN SR SI0,, BT A Sm,03-B,05-Si0,
ZICRGACARIIG S AT T AR HEAT B 564237 W 1 BB,
DT SN 4 T4y ALOs, LAY K RS0k B3
JR XS TR BRI X A S B 5T Zhou' O H
PEHSTE U R T8, AT RAK K ek o 3 38 T2 R X (1)
SIS T AR

ARSI AR IR Eh B B A A 500 5, AL 524l
IR\ S0, F AR S A1 =99.5% 1 A 255 0 Ikl
Fic RV T IR T LU AR ) 20 g B8 BT i 1 DUk, 3K
BRI A5 8 T A4, 7 1350~1450 °C R R
0.5~1 h, HHIMBIEHGE T C I E 560 C 143525 H
A, ARV S W SR B Bl R A [
Netzsch DSC204-1/F 71 2 714 s AR BT Al 46 1035
BB B RE S EAT 2230 BT, AR S B 5 SR U H S B s A
i ZE0B, R S IR ER BB (R R A

3 BER5W®

31 BEBRIWERAX

AlLOs—B,03-SiO, JLAili 35 22 4t J& T NF-NF'-NI1 2§
2, B 24N SRR A AT LA P 2% v AL B R 8. 1R
TR ST g R, AlLOs—B,05-Si0, REEMMTE
T R FELAR /N, B0 LT ALOs F1 STO, (196 25 #8551
h T REAE— 8 A R R BB, ARG T
ol <6 JeB 8 A P B 1 4 i AR, LA R AR o i
SmO5 AT SRIIBRTE, 78 mil b B ety 5 A
SiO, [NV, 21 5514 Jo S A Bk + 4 8 SR AL A
e,

EBE N RACT(1981-), 5, LA S MW, WEOrFE, WG LARHITST, sk L, @iRBER A, Tel: 025-83587246, E-mail: zhgt@njut.edu.cn.



E1M

SR 58 - 52 M LR PR ER IR E A RE 121

RTAEXAE Smy05 5 i 1R & 524 1wk i 5
WIS R RN BT G R AT THE9T. B 1R, 5%
s AR R B BT X BEAE SmyOq 1 12 (1 AN [ 1 A2
to. WEHRTLLE H, 76 Smy0s 4 10%H, Sm,0s—
Al,03-B,03-Si0, RIA — & MBI L IIXJE I, Tk
B FAE AlLOs & B4 20%~35%, B,0; &4 30%-~

50%, SiO, & 4 20%~45%IKIFEF M. 24 Sm,0; & E i
(a) Sm,0,10% ALO,
0.00 1 00
0.25 0.75 o Glass
\ = Crystal
0.50 2 J h 0.50
\m , O’,,/\
VARV
mlo/ o\ /
0.73( Do i X 0.2
1.00 0.00
B o 0.00 0.25 0.50 0.75 1.00 ALO
3
sio,
(c) Sm,0, 30%
0.00 4 0o
0.25, \0.75  © Glass
N4 = Crystal
] // ’O\\ L.
050/, KN \050
| / O 9o\ 0,
VAN A 1/”,,
6 Y
078f K% 0.25
LRV O Q O// \ /
100/, 0.00
B.O 0.00 0.25 0.50 0.75 1.00
ALO,

INE] 30% 0T, 5 42 0 Ak 18 Ak 3 B8 TR 1l DX Vi LK 2
AlLO; &4 h 10%~45%, B,0; & &4 20%~70%, SiO,
TN 10%~55%MTaHE N, I H I X ik 2 5
KAE. SRJE B SmyOs S MG N, s 1 3R 14 J X
SR, 2 Sm,0s EE A 40%I, S Ll
o 1 6 BB T X 1) B AR AR .

Sio
(b) Sm,0, 20%

0.00,1.00

o Glass

0.25 C = Crystal
0.50,
_\.\
075/ w74 0.25
w /
" g
P
1.00 4 0.00
B,0, 0.00  0.25 100" ALO
sio,
(d) Sm,0, 40%
0.00,1.00
0'25‘ 2\ 0.75 o Glass
= Crystal
n
0.50, \.0.50
0.75, "/ . \0.25
1.00 0.00
B.O 0.00 0.25 0.50 0.75 1.00
273 AIZO3

Bl 1 AR SmoOg 1t WAL 198 6 35 18 22 4 1 BB B T Bl X
Fig.1 Glass-forming regions of Al,0;—SiO,—B,03 system with different contents of Sm,0,

KRR NS Smy0s MG I, FFAHT Smy0s
3 5 4 e A5 Ak A Bk 1 4 R SR A AL I Bh 1
M, B TR L BERIE A ). [ SmoO; HA KM
(BRTE, BEAE SmyOs 2 (MR I, A I3 15 ) 2% 45 4
H R AN [BOS] Ml [BOLJ %48, M40 T MR &,
TR LE B RCRE T, AT fE SmyOs—Al,05—B,05—
SiO, RGLPHE Y X (1) I BE SmoOg IR N 14K, JF:
0] B,O3 — MK, {H2 SmyOs & N2 —5E 1R
J TR SN SmyOs (1 F HEI, 42 8 TR B T M4 AR
BTIIER, TER T REMEAENA, il 5 B8 Y %
DX U 4R /).

M 1 AT BLE 24 ALO; & AE 25% 5 A7 I, #6
ARG MBI bR, Bk, N T B4 H T fi#
Sm,03-Al,03-B,05-Si0, RZMIBLIELHKX, %t Al,0;
SN 25%I [ Smy03-Al,05-B,05-Si0, ARG HIEIE

JRDXHEAT THTSE, SR 2 Bos. SRR il =
ALOs ity 25%IkF, {F Sm,04—Al,05-B,05-Si0, R 4E

SRR SN IER SN R Y A0 A e cies 5a s O & M X
T3,

APHRYE BT AL AR IR, AR N A e A7 2053 5
N 4R 6. T AP MY 1.61, A—O P B T

BRI 2100 57%, B P AL B A AR, &



122 U = I

%6

DRI AR A 19 FH A58 B IF 88— 10 1% 32 ) 4 e Tk 1) 4 CA (PR
. 1 Sm,05-B,03-Si0; ~ 0 R4+ ™Y Sm,0s 1 4%
ZI, T AR i B AR, BEAE ALOS 1Y
TN, APTR LU R AIO 328 N B 1 (1 B 4% £l kg b, B
ALOs & F] T #MAHIVEHT, 5o T B A 28454, JF B
[AlO,] 5 [BO] FI[BOLJE IS ¥ 2% B B+ 1E, 7E45 44
ZH [41[BOs], [BOLJFI[SIO) 2 B4 1 -5, A5 B35 1) X 8%
SERS RN, (R RO T M b B R R B, TR
T ONER ER &5 S i tH I, A B 1) T 1) 93/
M KT Smy03-Al,03-B,05-Si0, F 4t I B ¥4 ¥ h
X JE .
Sio

2

o Glass
m Crystal

0.25

: Sm.0O,

0.25 0.50 0.75

Kl 2 % 25% AlOs IN IR B IS HE X
Fig.2 Glass-forming region in borosilicate system with 25% Al,O5
3.2 R MAEER R IRIB AT A BE

PEESTE s X ] TR e e e — 2 ik e A TR A 3
5, FEHUCEYE M. 1M R AL B T R RE T )
RN, U5 S ROMT de il 10) 240, pEBOR, Hrdh

LA BN, R BEASE , %4170 TE A I RE 7
SO, B I 2 U

ﬂ:(Tc _Tg)/(Tm _Tc) '

P T, Ty, T 2004 B AL FRAL FIE AR T K AR BT
MRS R AR R R BRI I AL, mT DU I ) 3
T DSC #r #4535, DSC St Bk, A, B, C
YA -3 DSC TR KSR, @l 3 . il
LRHAEAE 2 T AR, 3 1 BT AR T BRI, #£ 850°C
BT, WA 2 HrdhiE T 78 950°CAA, I Tm 1
1000~1150 °C 2 ). X Bt LE 850 C Aot w4k
Mrdh, JELE 950 C oA s/l 7 hT el f s ml BRI by
A AR B, X5 A T 3R ok T A

0.0 -

-05

DSC (mW/mg)
-
o
T

-1.5 -

20+

0 200 400 600 800

L | L
1000 1200
Temperature (C)

3 20Sm,05-10Si0,—40B,03—30Al,0; J¢F ¥ DSC 12k
Fig.3 DSC curve of 20Sm,03;-10Si0,—40B,05-30Al,03 glass

H1 DSC # Mt 5 2K Te, Ty, Ton o5 ALUGR S % th
SETHS OB B LR 25 a5 TR 1.

F 1 Sm0:—Si0,—B,0,—A 1,0, B IE Y H 4> T £
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Group Sample T4 (C) T.(C) Tm (C) Yij
20Sm;05-10Si0,-50B,03-20Al,03 722 809 1100 0.30
A 20Sm;05-10Si0,-45B,05-25A1,05 717 794 1091 0.85
20Sm,05-10Si0,-40B,03-30Al,0; 741 831 1125 0.30
20Sm,05-10Si0,-40B,03-30Al,0; 741 831 1125 0.30
B 20Sm;05-15Si0,-40B,03-25A1,03 734 904 1118 0.80
20Sm,05-20Si0,-40B,03-20Al,03 736 832 1021 0.51
20Sm,05-10Si0,-50B,03-20Al,03 723 809 1101 0.30
C 20Sm,05-20Si0,-40B,03-20Al,0; 736 832 1021 0.51
20Sm,05-30Si0,-30B,03-20Al,0; 754 861 1052 0.56
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Glass-forming Ability of Samarium Borosilicate Glasses

ZHANG Xiao-ping, MENG Xian-feng, SHAN Xiao-bing, ZHANG Qi-tu,

(Materials Science & Technology College, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: Glass-forming range of samarium borosilicate glasses was explored by the experiments of glass-forming region. The effect of
the content of Sm,03 on glass-forming region, the diagrams of glass-forming region and the effect of the content of Al,O; on the
glass-forming ability of samarium borosilicate glasses were studied. The results showed that the glass-forming region was enlarged with
increasing content of Sm,0; from 10% to 30%, but reduced while the content of Sm,03; was over 30%. Otherwise the glass-forming
region was a little larger with the content of Al,O;from 20% to 25%. In the same time, glass-forming ability of samarium borosilicate
glasses was also discussed by the value of g (the parameter of crystallization tendency calculated from the thermo-analysis data),
hereinto, glass-forming ability of samarium borosilicate glasses was preferable under the conditions of Sm,03 20%, Al,O3 25%, and S
0.8~0.85.

Key words: rare earth; samarium oxide; rare earth glasses; glass-forming region; borosilicate glasses



