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Abstract This paper reports the results of an investigation into the effect of Cu additions upon the nano-
crystallization behaviour of an Al-Y-Ni alloy. 1 at.% Cu was added to a base alloy of AlggY,Niy either by
substitution for Al to form Alg;Y4NigCuy, or by substitution for Ni to form AlggY,Ni;Cu,. Consistent with
previous findings in the literature, the substitution of Cu for Al was found to increase the thermal stability of the
amorphous phase whereas the substitution of Cu for Ni was found to decrease its thermal stability. Comparing the
microstructures of these alloys after heat treatment to produce equivalent volume fractions of Al nanocrystals
showed average grain sizes of 14 nm, 12 nm and 9 nm for the alloys AlggYNig, Alg;Y;NigCu; and AlggY 4Ni;Cuy
respectively. The effect of Cu in refining the size of the nanocrystals was attributed to enhanced nucleation
increasing the number density of the nanocrystals, rather than diffusion limited or interface limited growth.
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Table 1. Average composition analyses of the as-melt-spun
ribbons in at.% using electron probe microanalysis

Nominal Al Y Ni Cu
Algg Y 4Nig 87.03 4.28 8.66 0.03
Alg; Y 4NigCu, 85.78 4.51 8.61 1.11

A188Y4Ni7Cu1 86.85 4,52 7.53 1.11
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Fig. 1. XRD patterns of as-melt-spun Al-Y-Ni-(Cu) alloys:
(a) AlggY,Nig, (b) Alg;Y,NigCu,; and (c) Al Y Ni;Cu,.
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Fig. 2. Dark field TEM micrographs of as-melt-spun

alloys: (a) AlgsY Nig, (b) Alg;Y,NigCu, and (¢) AlgY ,Ni;Cu,.
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Fig. 3. DSC traces of as-melt-spun alloys: (a) AlygY,Nig,
(b) A187Y4Ni8CU1 and (C) A188Y4Ni7Cu1.

st sAgelg TEM S E Al A3 o
o] HAFE ALR Hol vAAI Al V=yx}e]
3 AE o 4 i) olet 2 AgAnES
Bl AlggY,Nig@aoll Ni HH4l 1at%®] Cud 7}
3l v]AA 3 A% (glass forming ability)e] ZH4E
< o $ Q=

AE~u P wAANe] A 3 A F(glass
forming ability) ¥ 9 <A (thermal stability)$
sl Aste] AAFAIGEA (DSOE ]88l
vt AA 3 225 A =5 AHA
AR slexoA] dAesle] w|AgAde] dAAAdA
o)y 228 M2 vlasigny. 23 32 dEAuIE
AlggY,Nig, Alg;Y,NigCu; 223 AlgsY ,Ni,Cu 3Ha
2Eo FEMDSOFAAE ERe. WEATY
g Ze) g ] wdsaE vehligled,
AlggY4Nig a2 160°CeA shitet A w=) @
1722 VepiS R, 339°Ce} 352°Col M dleigh i
d9]=Z et Alg, Y, NigCurd 173°CeiA] ¢
kgt A WA dgEas vephlen, o] 25 i
9] FF FolM 7 & AAIEEE vepsISh
Alg7Y NigCu; < 158°CollA 4 325 eyl
33208} 354°Coll M dl2ldt MaduaE el
o}, o)At} GEMAHA vigAe] A3l
Bl & # AlggYuNigoll A 1at%Al =4l Cufl

Vol. 9, No. 1. 2002



22 E5eal - dwA -

Intensity

327°C

-~
200°C

As-melt spun
20 30 40 50 60 70 80

AlgY,Ni,Cu, T
[

370°C

M.
A 327°C
200°C
M

20 30 40 50 60 70 80
20

Intensity

Fig. 4. XRD patterns of AlgsY,Nig and AlggY,;Ni;Cu,
alloys heat treated for 1 min from 200°C to 370°C.
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Fig. 5. Dark field electron micrographs showing Al nanoc-
rystals after annealing for 1 min at: a) 166°C AlggY,Nig,
(b) 173°C Alg7Y4Nl.8Cul and (c) 158°C A188Y4Ni7Cu].
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Fig. 6. Histograms of the nanocrystal size distributions
after annealing for 1 min at: a) 166°C AlgY,Nig, (b)
173°C Aly,; Y, NigCu, and (c¢) 158°C AlgY,Ni;Cu,.
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