B ELH2
Vol. 11 S2

FEEREEFR
The Chinese Journal of Nonferrous Metals Nov. 2001

2001 fF 11 H

[ STEHE] 1004- 0609(2001) S2— 0072— 05

RiFEIE AFPb S 4RI AR

BT, PhEIE, P AR
(1 MM TR APRHBFGCR AL, KM 450002; 2. AERURHEAS AHRHRLY 5 TR B, JEs0 100083)

[3 ] XA RIS IES Mk % T AF5%Pb, AF8% Pb Rl AF15% Pb = Ffi & 42454, JEFIH TEM 20 7 H & %
L, G REW: ERTEERE T, AFPh &4 B (L. . c. Pb) ZEIEARP 3438 4), P Wk ) BE Pb £ & B
TG0, Bl 74 A3 B2 A 3 KT ek />, P UK R RS 5 000 e = W 73 A R AGE o G A, 3B 0 At 17 bR R BT i o A <

B RE, X IR ILSEAT T IR .
[ SE8EA] PedtstiE; AFPh A4 HIBUR: SRMAY
[PFEIDZES] TG 146.2

[ XEKFRIRAD] A

FE P BE B K AL LA S e rh, AR
TAHBURLIY A oy A AE AL AR B, R 8 A S
13 AL L A B — R AR R Bl R 5
AR R BIAT A BE NS B S P -5 A el ] O R
W T B A R AR R PR RE T 5E B AR BRE ) FE Y,
PELL K Ph MR EAS, AFPh A4k H Al E 4
ETN P ESH A4 . 76 AFPb — oA
il R AN VR X, LA I S R e
T AL Ph #EEMRKKMA 5 KN )R T
AN S A A A AR AL EAR B, AT 2R
T 2ROyl 01 AR S 2 SR LR v o %
AFPb &4, BT T H B A UK 1, IR0 TR 20
HEERT Ph 5 X A AL S S

1 S2Ig

S R 46 2499. 99% 1) Pb F199. 99% ] Al
MIERL, ¥ AF5Pb, AF8Pb A AF15Ph( it & 23 4K,
%) =M R HEATECRE, AL R T P B 1
10% vH5. . SCERSEE R 1 R

20 g B Rk FL B N AT B4 TR, R AR Y,
Rl sk, I e H IR SO R A AR . KA
SR g A DL B A, I A100~ 200K, £}
20057565~ 80 kPalfIad, < J) N il i A 545 i
BB A% T e g S 1) e e A AR b, AR E AR
350mm, #3900~ 2000 r/ min . i ¥ 4R HE 45
KEFETLZSH(RREE WHEIE 5
PRI A | I 2R R S SR T Y PR R AR, AT AR B

© [YFEHEHEA] 2000~ 11- 17; [1&iT HH#A] 2001- 04— 09

1 BRI B VA I 2% PR Rk ] 15 s R
Fig. 1 Scheme of melt-spinning equipment
1 —Quartz tube; 2 —Alloy melt; 3 —induction coil;

4 —Ribbon; 5 —copper w heel
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Table 1 Process parameters for production of rapidly solidified AFPb alloys

Wheel Wheel diameter ~ Rotation speed Size of jet Distance between jet ~ Ejection overpressure Superheat of melt
material / mm /(r*min~ ") /mm?* and wheel/ mm / kPa /K
Cu 350 900~ 2000 2~ 4 0.1~ 0.17 65~ 80 100~ 200
F2 RS WES &AW N T ESHMEN T
Table 2 Process parameters and ribbon thickness for various alloys
Alloy Rotation speed/ (r*min” ') Superheat/ K Argon overpressure/ kPa Ribbons thickness/ Hm Average thickness/ Hm
960 200 80 120~ 150 130
AFSPD 2000 200 70 34~ 93 61
960 180 70 110~ 150 122
AF8PD 2000 180 70 40~ 77 58
960 100 65 100~ 150 125
AFLSPD 2000 100 80 40~ 70 55
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Fig. 2 Transmission electron micrographs of melt-spun AFPb alloys
(a) —Ribbon of AF5Pb, thickness 130 Hm; (b) —Ribbon of AF5Pb, thickness 62 Hm;
(¢) —Ribbon of AF8Pb, thickness 110 Hm; (d) —Ribbon of AF8Pb, thickness 54 Pm;
(e) —Ribbon of AF15Pb, thickness 120 Hm; (f) —Ribbon of AF15Pb, thickness 60 Hm
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Table 3 Influence of the thickness of ribbons on the cooling rate
Alloy Density/ (g* cm™ %) e/ (Jogm *K™ Y Onset temperature/ K Ribbon thickness/Hm  Cooling rate/ (K*s™ ')
AESPb 3.132 1.0379 1303 & Resi (1)95
AF8Pb 3.3912 1.0097 1373 15140 i: ;g;i ;3?
AF15PD 3.996 0. 994 1423 o 7 zzg " igz
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Microstructure of rapidly solidified Al Pb alloys
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[ Abstract] A+F5%Pb, AF8%Phb, A}15% alloy ribbons were produced using melt-spinning technique. The microstructure of the
obtained alloy ribbons was studied by TEM. The result shows that, in the condition of rapid solidification, the second phase ({. c. c.
Pb) of AFPb alloys distributes in the matrix homogeneously, the size of lead particles increases with the increase of lead content and
decreases with the increase of the cooling rate. Meanw hile, the size of lead particles has the characteristic of bimodal or ternary-modal

distribution. Such phenomena were explained by analyzing the rapid solidification of monotectic alloys under the rapid solidification.

[Key words] rapid solidification; AFPb alloy; lead particle; microstructure
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