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Mechanical Properties in Rapidly Solidified Al-Nd-(Cu,Ag) Alloys with
Mesoscopic Structure
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ABSTRACT In rapidly solidified Alse-xNds(Cu,Ag)x (0<X<10at%) alloys,
amorphous single phases were obtained in the ranges of 0at% <X <4at% for Al-Nd-Cu
system and Oat% <X <6at% for Al-Nd-Ag system, respectively. Mesoscopic structures
consisted of amorphous and crystalline phases were formed above solute ranges. It was
founded that the mesoscopic structures were also formed near 1lst exothermic peak on
DSC curve by aging in amorphous single phase alloys. For example, amorphous Als-
xNds(Cu,Ag)x (X =24at%) alloys containing nanoscale Al particles and compounds, ie.,
mesoscopic structure, exhibited higher tensile fracture strength(e:) than those of
amorphous single phase alloys with the same composition, The ¢: showed a maximum
value in the V¢ ranges of 10~15%. The reason is presumed that the nanoscale
precipitates which have higher mechanical strength compared with the amorphous phase
with the same composition act as an effective resistance to shear deformation of the
amorphous matrix,

key words : mesoscopic structures, rapid solidification, nanoscale precipitates

LME scale) 8] AME7HA A 429 HEAIY

A Az et A+ g vyPa ¥
cluster Aol o3 wAste] Ho R 2133t
Y 2ALY7A] AAHT ok A A5 A
ZE % d1s EF = ARy +2E 9k
A AZAHCE ZHste W OE Yool &
Aotk &, DUEHENH AME I AU A&
22 & A&gsl, fulo|Asgtste Aotk o7)A
AAde] "ol HE YxAAYY BALLE
23l AMHule]mZ2ulg  AFA Y (submicrometer

(mesoscopic) A 28] 327+ whRAsiny. o13A &
oM st 2 nAIAY BolD A
el ohet BAZHA AR AEUOTA A

& 4849 715 dehiA B

Wxz2z® FEAYG H70] Fnom ~ F4m
Q) AWNE 78 HOE 3T, olgh 2& MR
4 2 BoEM B2e 249 ol v
A4 BIAE 92 £ fE 948 54 Y

s 228 uidd. meM dzz e 4%



474S 188 B o, i 2RAYE Yo R
539 IR dE AL o ¢ ZEEH, Ay
Zt AR 2RE Y AR YA A4S oA
e Wy 2 9o B R3ANE AZE F oujgE
o] A weE JAsE Pyrer AzxY
F Atk x4 9 ALvtdA gy AR
Ao oA v Ao 2HE AAe] YA
ARE Zol3tA AT £ dE AYE AL
A7) W Fo) vlxAe st ¢ I A 9
EA 5 vlasted fd el ¥ 4 gl

¢FoigA wRARSY BE 2%, 294
B ohlet HES fEdoldgE Uehle
FAYY o] o]FolF o AHOEAM A
e JERIESES TP V) Wi HE
3 AgME £57F AP Ut ol wjHA
& B T PAEEY S o B
2 NE RS I2nY L LU FeE 1
YoM AR A3t BE 7hEdge
Aéte] x7t 5o EH ugAFo] &

Rol BAIZF Ak 13 191 JERS
ol Ay 4FolgdhEol o Wat%oly
A X ¢FuE FAFY99 Al-RE(Rare Earth
metal, JEFS)A 29 ¥F =& AI-RE-
TM(Transtion Metal, Ho|F4)A 39 FFoIA
A o 10 nm A% Zujy Yz} BA
B ZERZAGEY A g e
E 9 0%oldeld AL, ARAE 4 71AH
Aol dHdE ke Aol B HMTH, ol % b
BERAL vZd Al vEiA 224
T8 PP 9 2 I2AEE Yeple
AZAEEAMY 438 §4E /AT ok
HETRAY] A7 A AAHA FA £l
A7), AR AARF Fol SEHT Qe AAA
AMEE FAHLE g ot Hdal F=A, 2
EAEE 5 4% FD HF FopRe 4&
A3 712 AF7F AYFolnh

B dF1E AFNA-(CuAg) BE3S dA g 3

FYSLAY MR By 2 WE2AS F4H

oft 4o N Am

£

BRE THREEE 124, 498 1999/321

rir

YA GHTE T8 WRZ2Y Y43 )
AH 4Ae WsE ZAA

2. MEEHY

& A7 A3 AR Ale-xNds(Cu,Ag)x
(0<X<10at%) ¢ Z4& 7ok 2fEL &34
(ZE 99%°1) & AHRSIR T, 255 AHY A
S BEREXACE Y F AFALHEE o
43l Ar B97] FolA £8jsle] RHELS AR
BT o] W opZ Lo 3 §F9 WAL A
A7) st §aF4E 53 o4t HHo &4
Aok FYEY Al BGEY dEANY
A2 AZIUL, o] | &9 AL FOEA 3

&5 I~42m/s5 RASNAG AZE I
29 L 126~1417mm, $AE 11~18m4%
o wd-S A AAQYE XM HAA(X Ray
Diffractometer, XRD)E ©]&-3t] #g3{ct wA
A o] dojzl IR FFoAM d2zF o] A
g 2oE qidHe §Ex4de Addsio dygE
FE8ZE o839 423~503Ke] 2EWHNA
0K9 &E7HH0 2 602 F¢ ANEXNYE F3lY
o 23 IA ¥ zEHAe 984S FA
3t7] 8 AlAFEALE %A (Differential  Scanning
Calorimeter, DSC)& AH&-3te] 350K ~850K9] &%
YoM $24% 033K/sE 7H9sdnt. 7143
HAL JA2EEY AN E AHE3lo] HEE
£5 167X10%462 AAANEE Yok AFAE
%9 oy #FFE FAAAA F (Scanning
Electron Microscope, SEM) 2 AH4-3te] #3312,
DA RA S AEE 5% PR E4E
o) M A dvlste] wetsiAlzl F F3ERE|
73 (Transmission Electron Microscope, TEM) & A}
gt} FEs ot

ofo

KR I g k-

HEFSE(RE)S Nd2 LaAl 942X o]v] 7j



322/ Z22AY L2E e FYET Al-Nd-(CuAg) B39 7144 84

E¥ AFRE-TMA H|ZAfFolH RELAE
B8 LaA 94807, 1 F Nd& Al o 8at%
AN FHAE s Ale]l §4E IA RF3n,
AlZ 38 AR E fAs uAA FAo) #32)
3 JFFZE 7T AP dEA Ak oY
g A3} AIFNd 294 §24M dAFEED &
H YE2IIYel o3 v A AW
£ 8~12at%NdE BT Qo 4at%Ndo] 3t
Me (Al + BE5731HE) A, 6at%Ndol M= (Al
+ B 24 EFZF, 14at%Nd o] Aol A
= (Al + SE738E)A] YedoPy By
ek,
2 drodMe f9 238 EYE AI-NG 298
FA ) AlAlY] Cu & AgE #7138 Ale-
xNds(Cu,Ag)x (0<X<10at%)FEZAE o2
A AS 2 oz gAYeel 23 g7,
714 A §A4E& 2AE

A4 XRD 40 2 8E A-Nd-Cuflt-Z4 o)
ME 4at%Cu7tA, Al-Nd-AgdEA e A4
6at% AgZ7tA BB A @ito] do} o, T o4
o ZAGNE HZALS AHA0E o]RojF 2
d ERAE ¥AHEE ¢ & AU 1 ARE
Table 1o JeEbTH B9AR3LE ()& Fig 1

REoA

E HYLAEE 4at%Cusl M 630Mh, 6at%Agdl
A 573R0] PRI T 1 ojAte] ZAME A
Ak T8y o] AWM 24 ERAE
e & ZEE Wels AL Fojgoh
AMAFAFE B AR (DSCHE o) §38td ZH A&
o gzt A4S A A5 2709 dduo

eoc Al-Ng-Cu
L
A-Nd-Ag
2 L
o
200 =
3
25 T
- L v"///'“\x‘._~v_w %
»®  Emand \
W s
1 vv.
H
08
o .
o 2 4 [ a 10
Solute Contents{at%)

Fig. 1. Tensile fracture strength(e:) and
fracture elongation(er) of rapidly
solidified Alsz-xNds(Cu,Ag)x (0<X
<10at%) alloys as a function of
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Table 1. XRD results for melt-spun Als2-xNds{Cu,Ag)x (X=0~10at%) alloy systems

Composition Structure Precipitates
AleNds amorphous -
AloNdeCuz amorphous -
AlsNdsCwa amorphous -

sysct::ms AbsNdsCus amoarphous + crystals unknown
AluNdsCus amorphous + crystals unknown
AleNdsCuro amorphous + crystals unknown,ALNdCwz, AELNd,AECu
AloNdsAgz amorphous -
AlsNdsAgs amorphous -

sysAtegms AlsNdsAgs amorphous -
AluNdsAgs amorphous + crystals Al, AlNds, NduAgs
AleNdsAgo amorphous + crystals Al, AlNds, NduAgs
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Fig. 2. DSC curves of AlssNdsAgs ribbon
with an amorphous single phase
or coexistence crystalline phase.
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Fig. 3. X-ray diffraction patterns of an
AlssNdsAgs ribbon (a)as-
quenched, aged at (b)443K,

(c)463K and (d)483K.
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Fig. 5. TEM images of the AlssNdsAgs:s ribbon ; (a)amorphous, aged at (b)443K,

(c)463K and (d)483K for 60sec.
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