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B EZEKEEM R P-SiRRAKES

EREAOD K ED RERD A 4D IxgY

D ChERESEYEPIERT. LE 100080
2) (hENERBERHASEGL, EA  110015)
99441 J 21 gULED
NEBIRELLNEERKEZER Po-Si RAKEEENWHTERKAARE L. X
HEFTHRESBETBRBSHHTEN, PduSin AEERT 5.0 GPa gESHTLL 100K/s
NAIFEEFANEERSEENEAR, MYUE 5.0 T 6.56GP2 PREATURBENRE R
AR, BHTRENRN N 30—400n FHERMUKIBEE, RAXWGEHE G Pd-Si 4t
RAKXBELEAAREE . IRARFZRALRHEOEA
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FeAM BB TERIFNERNEE, BARSIET ANORIERIREN BT,
YAl B ASHMKMEBER AERAHEESKIRL A8, REFEERAELE
SR ERENY, XMTEANTESRE. SERALAMURBE . ¥R EHBRHK
kb, ISR E PR RRURRKIESSERY, AR, IFHENESER
SOVEREEX, IEEANT 1nm (EF,  REEBREHTER, RURBHRERN
BRIK GBS, TH.BRABREE 5%—25% NSRE, AEEBRHANARERRLYK
10%—30%", ik, BRANMIAIUBRYFZELNRLEURIRESAST EVHE
PR SRR, HRTEER MBS L L AR B HRIFER, TEEWN D HEMN T RIS
BARNEEREEA. WH, ERTEREE ERBORENNTRAKERKX, REH
BHEBRRR, €4 MRS EERABRRHKEHFRE.

AINA—-FHBLRESSTER KEZEBRIRPKTERTE, RREXH
FEH &R Pd-Si SRRACKBIOBIRE R,

RMNAE, EXTRTFRERMENEREEN, ZEARTEFHOREIFEIEHEE
AP EBENER. 55, RBERAIBTE-ERAALESEFELEEH; X
EHEEABTRE T 8,0RTY BRRHEEAR, B, EA5IRMEFHERNS
NG AT REIDHIR T A9Y &, TR SRR, mRRIERS SHEHRE AE
¥, BuRHESASNSERKGTEEERBIRIRME. HITREENDTHEM
A KER A, FERREREENER, ABERASTER., REE UL RAM
SR ERTE &SR RN ENE.
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Pd,Si, &4 RSB THL PA(99.99we %) Fasl Si(99.999we%) 7EILL>
AREREHEN. B RRIESLLEERKSEE, B4E BN BRANE A S
FZSBKGER BO, MK, RE, ¥ PduSiy 44HRREEA B0, W, & T B0,
HARSE, MEEEETERS Pd-Si &R ERA; AT REELEEER, SEL
B oh BT FRBUEE 5355 8029 4.0, 5.0, 5.5, 6.0 R 6.5GPa, ERIE B SRRINA B
1400K (RS MRS LE 200K), REBRE Smin &, EED FERZMA £ 100K/

. . MR R KEIRE, Ehk kB

SAREERERY 4mm HERE,

1 M S-450 FRME T BEBNE & E

¢ /) KRR, X SRR

PR RARIRR S . FI Bl B AR 2 PSPC/MDG

PN PRI 741 DUH BE L L AT X SHR AT & 47 (X
AL FREN Cu-Ka), DIBEEERMILS H.

" T BRSO B B E R R A/,

ff JEOL-200CX ZEHaTRME (A

WRER THG? BB NMAS),E 200kV

FRMEGE T HERRNEI RS, &F

B Mo mER kSRR e B B BE R e FL S SR N DT R O EE B
} GBS 2% WC ER; 3% WC mER; KESOBELEDS, FRERBVESSHE

PSR LB RSO T REERGE b, BT

S L BRI E A,

3 #RX 541 %

4.0 2 6.5GPa EHEENE KA PdaSis HEEHHEBRT EMBETHEN ¥ W
WRBEAR, NN X HEMHELER, REABXENET 5.0GPa b, &KX H
LT E R, WA ELBRE/NISBFAR, B 24 5.56Pa ENTEKX
B PdeSie SEFEREIX AR, Hrhilo i Lns ARy BENE.OL ) 4
WIS, RIOBREXH MS-1 4, HIRMERRHEABEER X 0 = 0.3883nm, X
MMER/NTSE Pd (9RFEREE (o = 0.38890m), XHHEREEIEDHTR 81, MS-1 45 F1 BR
Pd SNEREE/VE Si, RIIA Pd F Si g T34 Bl 2% 0.1385nm F 0.1375om
(BB B0y 12 88), ZHAEWER. Ll BRI MS-T HREE PdeSis AEEEN
#ANEPRRA foc 58 PA(SH) B#EAE, BT S ETFER B AT P B
B2 B, BB RNEREE JEFRBES X AR RSN SH MS-1 K
ABEREREA, B, TRURFHEEE MS-T HEASBEREE/NT Pd AR R
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2 (AR DESX SHEMHESRR MS-1 BRNTHEN, FHERKTHEKS Pd-
Si AAEMTE MREAY RO HEBGEH R, iS5 Masumowo %© K Iwasaki 7 £
PdySiy FRELSRATBHEIMNRAERBERORAWE MS-I gFTHEEM
HFEHBRF. T8 2 WX HRFHED, MS-1 BREAEH THLNEEHEYT MS-
Il ARNEEE S ; XHBE 4.0—65GPa EIEERNE KK PdoSis £&H, MS-1 H
HEBEZE MS-I 0, AHEFEMER X HEREIHERBIELTE—HA.

HEENBEOBETERESTERRY, ERT 5.06Pa EATEKAR,ZEEHK
TEMNRNEAR, fE 5.0-65GP EHEERFEAERGK B AR B3INESS
- GPa /T # AR PdeSiy &GMROHKR. MBRTILUERRHHBRE U a9
UK RAR, EHBENHR T4 30—40nm, BT HRFEMBENSDHE (0.260m) KT
fec Zhfy PA(Si) ERANBRITAF/EMEAE (0.2240m); Hith, B3 (LE K D Ar
ABERP,XEHHERE T AAERELEHE MS-II HABEEAL, TAREESRH
fec 45Hy PA(Si) EIHEKR.
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(1) RABEELBERKXGTEE 50—6.0GPa EAHBEANEERRT Pd,Si, #*
iy N

(2) BERASENERGTENESAMHETES, BRSENELMBEIERER
BEXE.
) BEASENBERGTEAEREREER - XEZR. FHRELRE, UEER
EBRMEBEBOR GRS BHE P T A RE,

{1] R. Birringer, Mar. Sci. Eng., A117(1989). 33,

[21 R. W. Siegel, MRS Bullerin, XV(1990), 60.

[3) R. Birringer and H. Gleiter, Encyclopedia of Mat, Sci. and Eng., Suppl. Vol. 1, R, W. Cahn
(ed.), (Pergamon Press, Oxford, UK, 1988), p. 339, ’

[4] R. W. Siegel, Materia?s Science and Technology, Vol. 15: Processing of Metals and Alloys, R
W. Cahn ed. (VCH, Weinheim, 1991), p 587.

[5] K.Lu J. T. Wang «nd W. D, Wei, J. Appl. Phys., 63(1951),522.

(61 T. Masumoto and R. Maddin, Aere Mez., 19(1971), 725,

{7] H. Iwasaki and T. Masumoto. J. of Mas. Sci,, 13(1978), 2171.



108 ¥ i = i3 4“4 %

PREPARATION OF BULK Pd-Si NANOCRYSTALLINE
ALLOY BY PRESSURE-QUENCHING FROM MELT

Qin Zi-cuene?®  Zuanc Yun®  Zuane Fu-xianc?

Liv Wat¥ Wane Wen-kur?”

1) (Institure of Physics. 4cademia Sirica, Beijing 100080)
2) (Internas:onal Centrc for Materials Physics, Academia
Sinica, Shengyang 110015)
(Received 21 Januyary 1994)

ABssTrACT

Investigarion was carried out about treating PdgSiy alloy by pressure-quenching
method from melt. The results of X-ray diffraction and high resolution electron
microscopy showed that Pdg,Si,, nanophase alloy with crystal grain sizes ranging
between 30—40 nm was synthesized by pressure-quenching under 5.0—6.5GPa with
a cooling rate of 100K/s. However, when the pressure applied during quenching
was lower than 5.0 GPa at the same cooling rate, PdgSi,. alloy consisted of normal
crystalline grains. The bulk Pdy,Si, nanocrystalline alloy prepared in this manner
has high density, porousless, less impurity and less oxide on the grain boundaries.
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