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ABSTRACT

Amophization and decomposition behaviour in MgesCusYi. alloy prepared by melt
spinning method and wedge type metal mold casting method have been investigated by a
detailed transmission electron microscopy. Amorphous phase has formed in melt-spun
ribbon. In the case of the wedge type specimen, however, the amorphous phase has
formed only around the tip area within about 2 mm thickness. The remaining part of the
wedge type specimen consists of érystalline phases, Mg:Cu and Cu,Y. The supercooling for
crystallization behaviour of the amorphous MgeCusY:. alloy, ATx has been measured to be
about 60 K. Such a large undercooling of the crystallization bahaviour enables formation of
the amorphous phase in the MgCuxY.. alloy under the cooling rate of 10° K/s. The
amorphous MgqCuxY: has decomposed into crystalline phases, Mg, Cu and Cu,Y after heat
treatment at 170°C and 250°C.
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Fig. 1. (a) Oprical micrograph showing melt spun MguCusYy:; (b) bright field TEM image showing melt
spun MgeCuxY:.. The insert is a selected area diffraction pattern taken from the area shown in (b).
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Fig. 2. Optical micrograph showing wedge type MgnCuxYy.: (a) near tip area with thickness about lmm; (b)

near top area with thickness about 8 mm.
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Fig.4. (a), (b) Bright field TEM images taken near
top part of wedge type MgaCusYi: with
thickness about 8mm. The inserts are
selected area diffraction patterns taken from
the areas shown in (a) and (b).

T Aol oo AR ek ¥ 4(a)-(b)x
#4718 AHo|A A 8.0 mmal ¥Eo|A FH s
Fig.3. (a) Bright field TEM image; (b) dark field 7o) 9)a} o)z WAlob B HAVEHL V2T 9

image; (c) selected area diffraction pattern o, 39 2(a)dlA X ulsh 2o zuja AYAEe #

taken near tip area of wedge type MguCusY1, = .
with thickness about 2 mm. Z Heled, 23 4(a) 2 (b)el 44" I =82
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X-ray diffraction pattern in

Fig. 5. X-ray diffraction spectra obtained from as-
melt-spun and wedge type MgaCusYie.

Table 1. Crystalographic data for the phases in Mg-

Cu-Y.
Compound | Space Group| Lattice Parameter (ZX)
MgCu Fm3m a=3.6345
Mg.Cu Fddd a=9,070, b=5,284, ¢c=18.25
MgCu; Fd3m a=7.048
MgY Pm3m a=3.796
Mg Y P6:;/mmc a=6.037, c=9.752
Mg Ys I4€3m a=11,257
CuY Pm3m a=3,477
Cu2Y Imma a=4,305, b=6.800, c=7.315
CuY P6/mmm a=4.960, c=8,240
CusY P6/mmm a=4.994, c=4.113
CuY P6/mmm a=4.940, c=4,157

Table 2. Analysis of diffraction pattern in Fig. 3(c).

d(/ok) Phase
R1 4,42 Mg,Cu(101)
R2 2,56 Cu,Y(112)
R3 2.13 Mg,Cu(115), (203)
R4 1.86 MgCu(117), (109)
R5 1.27 Mg,Cu(224)

Microstructure of 2.0 mm thickness wedge type specimen
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Fig. 5.
No.| 26(°) | d(A) phase index
1 | 24.2 |3.6688 CuY (002)
2 | 29.6 [3.0175 CuY not indexed
3 | 31.9 [2.8066 | unidentified -
4 1 32.6 |2.7429 | unidentified -
5 | 33.1 |2.7010 | unidentified -
6 | 34.6 |2.5889 | unidentified -
7 | 35.1 |2.5560 CuY (112)
8 | 36.3 |2.4702 Cu.Y (022)
9 | 37.2 |2.4163 Mg.Cu (113)
10 | 39.4 {2.2829 Cu,Y (013)
11 | 42.3 |2.1359 Mg,Cu (115), (203)
12 | 43,5 [2,0797 | unidentified -
13 | 44.5 |2.0361 Mg:Cu (204), (009)
I 9l
2. B|HEMY AN g
a2y 62 2 dFdA Axd HE 9 479

MgeCuxY 39 A% 434 2345 o453 9l
A9 vA 24 JRAGAH & F Axe] HIZAGe] A
2 2249 MgaCuxYedd ¥ 54 1mm H29 4
718 MgeCusxY¥adMe 233 9 szt 42
HSsic. fHeleE, T 154°C, ZA3} =%
213°Cz #Asglen, ZARE A3 Y, AT} F
60 Kol 23h& o 4= gleh. vk, $3A] AAAA] 3

LB M |

wedge speciman(1=8.0mm)

wadge specimen(t=1.0mm)

as-melt spun ribhon

Heat Flow(arb. unif)

1 " Loa ) L . 1
200 250 300 350 400

I 1
100 150

~ Temperature(°C)
Fig. 6. Differential scanning calorimetry spectra

obtained from as-melt-spun and wedge type
Mg62CU25Y12 .
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Fig.7. (a), (c) Bright field; (b), (d) dark field TEM images obtained from melt-spun MggCusxY:: ribbon
after heat treatment at 170°C for 24 hours. The inserts are selected area diffraction patterns taken

from the areas shown in (a) and (b).
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Fig. 8. X-ray diffraction spectra obtained from melt
-spun MgCuxYr: ribbon after heat treatment
at 170°C and 250°C for 24 hours,

Table 4. Analysis of X-ray diffraction pattern in

Fig. 8.
No. 20(°) d (A) phase index
1 35.1 2,5503 CuY (112)
2 39,6 2.2740 Cu.Y (013)
3 44,4 2,0387 Mg:Cu [(204), (009)
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