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Abstract

Phase diagram is of great significance in both industrial metallurgy, chemical engineering produc-
tion process and minerals and materials scientific research areas. It is a necessary tool for resolv-
ing some practical problems. Equilibrium and phase diagram are essential contents of a core
course for materials majors. Experimental teaching accompany with the class teaching is one of
the most effective approaches to help students understand theoretical knowledge, and also is
beneficial to train the students of their engineering practical ability. Regarding the drawbacks of
the present experimental teaching item of equilibrium investigation by static method such as sin-
gle chemical composition caused bad representativeness, less sample amount resulted adverse
consistency with phase diagram and less opportunity for students to operate instruments, this
paper intends to develop a designing experiment combined with the conventional phase diagram
research experiment with another sample preparation experiment for micro-structure analysis.
This designing experiment covers the composition design, sample preparation, micro-structure
analysis and phase evaluation procedures. The development and application of this designing ex-
periment provides much more opportunity for students to operate different related machines,
stimulate the enthusiasm of students to learn and therefore have improved the experimental
teaching effect.
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MERIRREE . K. HREZ EPFERE TR RWEIE[L], iR, L&A
BSH ACSE AR R AT TR B2 N AN 58 L, AR — LSRR i RS T Bk ) TR
PRIk, AP KA B R MR A% O IRRE M RN EZ —[2]. O 1 3 B2 7 00 BR AR A 7 S AR 1B 5
W, FEIFRIEBCARIER, BRI, kARSI L WTE AN M A R LR i P T
H DU AR RUR B A 4R RIS R IR AR IR A AER B . BT SR 36 4SS SEiR iy
FREAI[3]. RE MM B IRIE P RS EA VAT TR Seia 1 H [4]. sBURHCOR 2 TENL
ERJEMR AR TV I 7T ST PbO-SiO, RYEFHTHHZE USRI I H [5].  HI 32 ¥ S (] R,
SIS HE R [ E ALK 6 AMRE a2 I A A X BEVRCEAE DR B X LR 3 AN R, RIS
1N JE, TS DURREEOS BRI T PR . SRS, SRS S SR X FOR AR AT
S5, SHEETX. BAATIEBANGANAR Bt . D5k R SERI I s 1] [6] [7], (HA2
PLESCIS B A AE LUR W — 24U —, ARATBIFIIARNE, AR T E X EEAS PO-Si0, R4t
MR, SRR MR, A RARNEZE, WRARSHEA BB G RE, &5
ORI = RBANREERZAE LA s TS 50305, 2AEXBAE, FAPMMEE.
FEA SR RN R R TRER IR A TR A H 23 880, A& R IR 2 A 3 TR o 2 2% TORE e A RE 02 4
AT CRE A 0 TR LSRR A HACEE R . Dl A B Sl e mi H BEAT o, IR BIA
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2. SKhy
2.1. SRWgit

%M1 Factsage8.1 # it 344 7 PbO-Si0, —JtAHEIH 0 < m(PbO):m(SiO,) < 10 HIERSy, A
1Fime ME LATET, 24 m(PbO):m(SiO,) < 2 iy HM#AE =T 870°CHY, P4l T SiO, (S4 X
JE T SR IE) SO FEAE X 124 m(PbO):m(SiO,) > 2.5 I, W FEMN#E 800°C LA - ENAI#E NVEAHIX . 2%
FERN AR ACEYE, I 1 HikEE T m(PbO):m(Si0,) = 65:35 12 m(PbO):m(SiO,) = 90:10 WML 55 a A1l
b, oK seBbiR B 5 E v 900°C, B AT {RAIELL I S A a A1 b AIAE Sk BE 2 7334 21 [ - L A7 AN Al BUR (1 T AR
o [FIRS, MRIEE L AR, 7E LIRSS, ZidEA 5 m(Pb0):m(SiO,) = 65:35 ZH s B - i A7 JE AN
BEEAH, T m(PbO):m(SiO,) = 90:10 WX N T 4B FAH . B ARSLIS AR Bt 2 B
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Figure 1. Phase diagram of PbO-SiO, (PbO rich part)
[ 1. PhO-SiO, #H[E(F PbO #B47)

2.2. SELaR

SE0 AR [ 245 5 b A BR A 7l o Mr gl s s Ay . S baE, sl i ek 1, RiE<
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2.3. EWIE
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Figure 2. Experimental flow design
2. SEIRIENITE

Table 1. Main chemical compositions of reagents
F L R EENFER

w/%
i o sio, W pmsE ca R K Na cu HEE
(Ch (NO3)
TEAEE - 957  <0.005 <3.0  <0.005 <0.005
BEAMLE  299.0 - <0.003 - <0.005 <0.001 <0.005 <0.02 <0.002 <0.002

PHRE G IR AR BN B EH A . fRin#dFHE S 900°C H-ARIE 30 min J&, FHHHHA B P e dH R i
ANIn#GE A, ORIE 30 mine B, FTFRAPT], RS EH HRESIE IR HK A7 8%, DR ERR
FELE S N IIPIAHAE . RS 2 G, R i B R o PR Wi P B 0 8kL, &1 5 FH 4
W K FORG 45 1 [ 52 RO AR 25 mm, JE I 20 mm (0 ERE TR EE . IR BE IO HL( i AR & A
FRAT, YMP-2 S AHEES ALY R B4 5 (R R AR TS . Jot)s, RIS SRR . 45,
F HAHLF JISM6610 B4 4 H 1 B AU BE (SEM)XHARE HEAT Ao AT, o3 BG4 i 4 1CRE F Bt

Z/NT0.088 mm, FI| I {E[E A 50 /A 7 Advance D8 i X SHEEATEHAX (XRD)BHATHIAH /341, 454 SEM 5
XRD 37 25 R 5 1R FE AR 2 stk AT %558 -

24. RBEERSWE

S FH JFURE B AR SR AR RE ) XRD S LI 3 Firzs o PR 3 T L, SI2B6 A8t S A B SR ARy
RIFEFAEAT R B 2, REAPIFN RN 25 5 R 4. XTI S, m(PbO):m(SiO,) = 65:35 MAFE &G Rl
72 J5 1K) XRD P AR WL 3] SiO, (A ) R ARFAE AT ST U , AFL 2 AT 6 U £ i FEE 0, G 0 s — S84 Rk SR 11 2%
AT, FHNZARFELE Bl RO - A FERRAS s 11 m(PhO):m(SiO,) = 90:10 HIAE A 5 11 XRD
Bl o J L A BT AT, RIIAE S NI 28 B, T DAIWP SR S50 BT e it
) m(PbO):m(Si0,) = 65:35 5 m(PbO):m(Si0,) = 90:10 LA IR FEAE L 1T 900°C {445 30 min MAfl5, fths
LENE 1 FRBIRE RPEDIRES .
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Figure 3. XRD pattern of quenched samples with different batches
B 3. LWFERRAEE L IRAEER TR XRD Eig

NT P ESRIR s A, RN PR R M AL I B AR B AR, X R T R AT T
SEM SR e R A geit, W 4 fE 5. WE 4 mTRLE H: 48N m(PbO):m(SiO,) = 65:35 HIEE &
AR B LA SR AR I RIORE I8 5] A0 AT TE VR K €5 (1 2 A v s AR ] 5(b)~(d) %5 Hi 119 O Si J Pb Ju3 70 Aii s
AT, XL PR FURLE 4 R SIO, A 38, PR ELIIBA Y S PO IIBEAH . I 5 FTLAE H: Rch
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Figure 4. Elements mapping of sample with m(PbO):m(SiO,) = 65:35. (a) SEM
micro-structure graph, (b) O, (c) Si, (d) Pb

& 4. m(PbO):m(SiO,) = 65:35 AR IAIEFR TR A HELIT. (2) SEM Bk
#E, (b)OTH, (c)SimE, (d)PbTH
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Figure 5. Elements mapping of sample with m(PbO):m(SiO,) = 90:10. (a) SEM micro-structure graph, (b) O, Si,
Pb mapping
5. m(PbO):m(Si0,) = 90:10 A IXEF TR S E LIt (2) SEM EMLEMIE, (b) O, Si, Pb TES 7
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BTSRRI AT SIS, — T R T RO TAT M, RN T 2SRRI B N %
AR S WA 0 = S 7N =R 1| Nl sl R @ i Ny 7 S o R R S e R O PUA
HEREL. BFEEOEHL. X STERATHH. T BB (LR RS SO SR B N FF il 4% B o BT R AEAX
B AT RATREA FAECIER T HRAEMINL 2, FFRPAESEAE ), WA I, IR
FUFFEARMEEDR (8], TR A & N /D RIE 3 N—%8 . BRI UL 18 A(6 4l) 2, RISFh{das
WANACH 6 5, AR EEY TR A, SEOLLL BB R HIIG M RE, T X S RATHH
LA T BB R R B AR B, 1% 6 GEMARAILN . Hik, FRE LR BIIIELE R, %t
LG T H T B BT R WA AT AL, TE ORI 2 UR HE AT 1 R B B AT AT

5T XRD 5 SEM 70 #2553, MR AEEH s (A TE SR AE XA RE VAR 28 ik AT 25 8 R T AT ) . [F)
B, 2% R 3 S28 Bd AR SR T ek S B, SR A6 AR SEM 6 AT T X ELEE, 45 R
Wik 6 fizw .
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.

Figure 6. Optical micro-structure graphs of quenched samples. (a) m(PbO):m(SiO,) = 60:40, (b) m(PbO):m(SiO,)
=80:20
6. RS IR AL FE BRERE . (a) m(PbO):m(SiO,) = 60:40, (b) m(PhO):m(SiO,) = 80:20

255 4 FHEERIL, m(PbO):m(SiO,) = 65:35 ZH Al IiaEE Fh A S Uk 2 S 28 6 27 B s 1 T DTS Il &

Bl; ££ PbO:SIO, = 90:10 AYIHEH, H2) BN B S LM LIS HOR S T I, St
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Figure 7. Experimental teaching process
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Figure 8. Results derived during experimental teaching. (a) m(PbO):m(SiO,) = 60:40, (b) m(PbO):m(SiO,)
=80:20
B 8. SLIGHETIEPMERLER . (a) m(PhO):m(SiO,) = 60:40, (b) m(PbO):m(SiO,) = 80:20
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