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99.999%. WAREMRSZHLHIFRE, ERESHBIMPPEL, SHEERAAZE
107"Torr, /RIGFELL 300Torr ZHNTFRESLIEMEBE NRORIEE, KM
BAEHE 0.5 WREGE TAEMRT . EREFPALEEERBEHTE, £%E
A BIARR R TR B/ANR, B X RN, AR F BB X HREER T /NR
AR B IR SRR 4. ’

2 1844

- HRBRAT 400 am WS B/ARO X HARFTHEwE 1 froR., HE 1 FUER—E
SR TR CNELE L ITH&E, X—E0ERE AR 3924, BAT4
Pd UARER 3L 3.898 FRHR FRMSHEERS T RENEIERBSHOEREY
B 250, REE L SMER SEYN 4at% 89 Au TR 18at% |9 Si /T, HK
AW WE LS REY &% Aw R Si By Pd BYEIAAKE,

M THEZKXT 400 um {9& B/INER, FEE E2AMA, 7 6=31.49°,32.583°,37.243°,
42.262°, 44.054° §1 47.459° SHIL T FAOATH &, HIREZH R, NEB L EREF S,
& 2 iR, SWATHIN, RXEFEFOEN PdS WEBHLEHHE, SEEXK,
Pdy sAueSies S E&FEHEPELE, B/NOEB/NROERRIESER Pd WEEIKE
FIR R, MRAMWS B/NRKRT Pd WEBEABS, BHIT PdSi &SEEMLED
. *TF Pd-Cu-Si &4, ERANWFRPEHIAT PdSi 89, 2 Pd BYE A E
£ Pd-Au-Si &E&FTHEEN.

Pd,Si'
3 x10° i
7 I,| ; D=1000um
. E .
g
& 1.5%10° - "8 D=800um
= E )
y5 § =. sz & -
I< ~ D=500sm
N Y S, :
10 50 M 100 150 [T
10 50 100 150

26(°)
1 HERNT400pm HEBENMROXSFETHE A2 HBEAT 400pm HSE/NRIIX HETTHIBE
AFEFEH o =0.3920m

3. BEMABRM %

A3 ZEZ/ANT 400 um W& B/NRBR#EFEMRERA . (LERD. ATUETHE
SR "B Pd B AR NEIRL, IR 0.5am. B 4 MR ERY 1000 xm
W& B/ RNREXBE L FEREREFCLEED, TUEEAR TR NER/NRIE
AL, XN Pd WEBREBEESRDROZARBRAB LTI ERNREZLEE. B 5@,
(b) (LERR 1) WA 1000 pm BRI/ POLXIBNBHAL M, RBi% > TR
Doy EBN PSS A, HRIBH B BROBLE (B 5(2)), HRINHRES st AR ERY
=R,
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R FRRA 8@ BB, SR ESBRN FEREHE, RENREHLE P OER
B EEIRESRBEELBNERERERTEPLNOSRE, A Pd BEHER
R TR AR PdSi NS TERLERK, Pd HEREBEN PdSi HERRRX
IR BRABU , EER AR IR T AR T & B/ANBRAY S AR A B4, fod T/NBhc i & B /b
R, LHEEEARSY, TRARRESE, Ridgmthiys, EmNE 3 iraEsy,
ARTHEENRY Pd NERAEESSS FTIHREBARZINN, BRAR B /92K
.

XHENETERGENELEREN, Pd-Au-Si &SHOMEEEAKBT &B/NR
ARAD, —BiE, MNRISBE/NRRDEERR, &5 RERBEAOHER/N, Hik
BERS L ERRER, Pd-Au-Si SSRNMBERBRTEMAZINTRE.

TRE SR 14 17744 A% B vh R R BURL 0% A0 A0 5 2k, BEIR T D 2% 180 JI
400 pm YR HIEFRSHHIH 1.5X10°F1 4 X10°K « 578,

E.EBREREEHHEMN

EHRSA S S/NRWEMLTY, LAMEANFAENERSEHEE AG, KEM
TEEE AGY, EBEE I, MBEKREREE V.
B AR E R aE 2 T RARER, ™

AGy, = AS(T, — T) +A§!£I_!:_T_)+ TM, ¢))
(T /T, I (T/Ty)

A AS HEBSBARROBE, ESRUERKEZ £ AH X R A AS =
AH(Ti, Ty ABEHBA, T, AR TERE, % PdrsAuSivs A&, To=
645K, (DAL BT ERY Pd WEREHEM PdSi HEY AG,, RE\IE L
R,TENSHHER 1 0.

#1 Pd mERKkMEN PdSi HIBRARAFESH

& u . Pd iyf ik A8 Pd,Si 1

T«(K) 1033 1343

AH(Jem™?%) 837'¢) 1680t7

(&) 1.00 0.2

I ESERE 6(a) AR, AG(T) FEIRE THUMEMNAIAER/N, PdSi B AGA(T) KF
Pd EEEEN AG(T), XU Pd MEREBLTREES,
RBLRNEBER, BT AG* AIERMTREAR™:

16x0®
3AGE ’“’Z’ @

st o YERAEAR T, 1(0) HRBAEBRNNERAY 0 HABLET., BB

AG* =
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Spacpen™ HWEib, e SIRBENXRAEN 0 = 0uT/T\,0. H—H . Onorato
Uhlmann %8, AT, = T,— T/T,= 0.2 &,Bl AG* 3% 55—65kT I, HEL
RELRER-F, BTXHT PdSi Lo RWEENEMEH#FH, HRIZ AT, = 0.2

Bt AG* = 65kT, X BEEH (2)R B A B33 m T Pd.xsa,r’;6 7o = 10°5T*/ T3, Boh, R

Spacpen HYIRIY, FiH AL ¢ i Al B Tk HR: ‘
ASi+ T
o=« (-NIV,Z,)W, . 3)
e h—S5ERERNEREF, M X Avogadro H¥, V, HEREKH, BHTFR—
AEEEENBENHEER, A TIHE Pd WEREHEN AGY, AxxE ) R, HA#HR
Spacpen RUBERY, T fcc ZHHEEL « = 0.86,

W% Pd PWEEEENHORET PdS ARAER,E (0)=02,i{+ &S5
BAERF, RERHE 6(b) £, HE 6(b) FJLIEHYUIREE T)> T > 890K K, PdSi
FREDIB/N, Y T < 890K B, Pd WEIE KRBT/, Bt PdSt MR
T&# TW>T > 890K WXEREZM Pd WEBREMENSTHE T < 890K X AR,
KM LB T O ABRKNEE/NRHRRNETN PdSi MR/ /A B b
<P Pd RSB AR,

Turnbull %4 KR ESEBEFHFR KR

- %exp(—m*/knr), ()
Hrh ap HETFEE, o(T) AZEBEKKEE, RIE Van den Beukel FUMRE, BHA
u%ﬂ—_\.%[“]

55

7(T) = nexp(B/T — T )exp(Q./ksT), (5)
Qn AT BB TERE, 7, B, T. AEE,EXROIED, B Q.= 1.25¢V, g = 2.64 X
1077P, B = 1984K, T = 529K, (4)*[](5)‘\,;3’5%‘5%1“‘%&'1 PdsSi f1 Pd WE % &
e RSE, SRHE 6(c)AH. HE 6(c) AUFEIRENERERER X f’fj *
5, Pd WEBREHENEBEREKRT PdSi HUEZER,
EEREREESTSRARENXAHR TRE R
V = D/a,[1 — exp(—AGy/kT)], (6)
DAY BAM, CEHENRXAMH Einstein-Stokes ARAH D = kT /3na,, FIFHE 6
(a) BYZERRE AT LB S FAERT R Ay A R, i 6(d) AR,
BTULESHESER, USRI EHREN T B, 8&NBRNEEKER
S x SRt ¢ B3k REFRRAM
x = % 1.20°, (7)

B x = 107, WEDIR AR B & A EENIER ARSI, RAE 6 &R, (XU
S EH PdSi f1 Pd WEREEN -T- &, mE 7 FoR, HE 7 TLUES, &F
HERMEE, PdSi 5 TRR, BT, WK Pd ERGE, ZE£Bn PdSi B9
B, % AR R EE 4.2X10°(Ks™), EAL R, BR/NT 400um HESE/NRBREAR L



11 EEN%: HED P, AuSiy, SENEASNHEVRBROFER 1757

600 . 301 P
T 400 T 201
|§ g ”
. 2004 10 d
_\ 0 ‘
Oboo 0T 850501000 T 500 600 700 ;(()1(2) 900 1000 1100
T(K)
(a) (b)
30 Or

-
- .
-

logv (m .s™1)
! i
S 23
T 1
\\
N
S\
\]
\)
\
\
A}
\

fogl,,t md .51
S

- . N . 3 L e -20 ' I — ! : |
105 G700 800 900 1000 1100 500 600 700 800 900 1000 1100
T(K) T(K)

(c) (d)

e HEBHM Pd WEBEEN PSS BHERESEHEE aCGr(a), X3 a6%(b),
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®7 Pd EEKER PdSi HORE ()-BECT)-#EB(OME(REXN N Pd,Si )

EARE Pd:Si AR, X R AEIEELAX 4X100(Ks™), BERITASKERERFES
RiF, X7 a7, B4t Pd WEBRGROERNERAESE, RAEER
it 2.3 x10%(Ks™), ZERZBRBRIR/NEE/NRA 180 pm, FH S RIFEEE
FIR 20 1.5 X 10°(Ks ™), /ANT R AR R I B O 57 00 HUE =, KRR R T 24 1
BTG ELRPBRLL PdrsAusSis EEREE/NR. RIVWLREHEG SHOMBLER
BRI T R R T AR/, AR AR E, B 7 B T BRESHET TX—A,
SLRER-B, XURETEFNSREEREAEN, SANERERE—EEE L
e ERESMBIER ERTA.
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PHASE FORMATION IN DROP TUBE PROCESSING FROM
UNDERCOOLED Pd,, ,Au,Si,.. MELT
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ABSTRACT

The Pdy.s Aus Sigs alloy was studied by means of a drop tube processing. Pd solid
solution phase was found in smaller droplets (diameter D <400 pm). In larger droplets, the in-
termetallic compound PdsSi was observed. The difference of free energy between underco-
oled liquid and solid state, the activation cnergy for the formation of postcritical nuclei, the
nucleation rate and the speed of crystal growth were calculated as a function of temperature
for Pd solid solution and PdsSi phases, these calculations led to time-temperature-transforma-
tion curves which may be used to describe the experimental findings on the kinetics of solidi-

fication of this alloy.
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