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Abstract In order to investigate the effect of rapid solidification on the microstructure and the mechanical
properties of Al-Zn-Mg system alloys, water atomization was carried out, since the water atomization beared the
highest solidification rate among the atomization processes. The as atomized alloy powders consisted of fine
grains less than 4 pum in diameter, and the second particles were not detected on XRD. The microstructure as solid-
ified was maintained even after the spark plasma sintering at the heating rate of 50 K/min. On the other hand,
lower rate of 20 K/min induced a formation of MgZn, particles, resulting in strengthening of the matrix. The den-

sity was almost constant at the temperature above 698K. The sintering temperature above 698K had no effect on
the strength of the sintered materials.

Keywords : Water atomization, Sintering, Microstructure, Temperature

LM 2 oz geal SR FRe] WAbER 2
Ao afg} AbelsA|at, 100 kis2H 7IARTEA (~10°

ALZnMgA e s DRy gEews ke ok kel Qoho) et AR 4
S5, B, AR U9 A E BRIT Holeld] BT AL Sk Qve)paEe] A A

1453 QI o) Wl 2H] FUs} 9l w43}

il

A= = AAY %01 2] @2 TAMe] BIHI QIT3)
d T

A R RT3 Qo) AdE B0l & 0 A g, YR A5 Fa olela v

ol

h FEET FHORAE FPHS BT ¥2 L AuSasky 2usidehe). & aTeNE 24
A% BHE E 5 Ao, 1 F AR Bl % vls B0 Yol bY 950 SRV

BE B8, $uERS) Z7e) 49 55 R AL o8] ALZnMg UF ¥R Axsleet.
A AE Sl Sy 39} B0) F85ieh e T A 91 A TR M 2

*Corresponding Author : [Tel : +82-32-850-0409; E-mail : tskim@kitech.re.kr]

63

) RSl mhE FUA T AFLAE sk Q)
L= 7L HEEALe] ARG Y1glsle] FE58 o, I 4 FA Fol = ool FA™ Abshy
A (rapid sohd1ﬁcat10n)7]§2 =

o Wlal $pa Aerbe A, Y, DS Nekovd Sdole = 24, gele) £E 24



64 A - g

o, 24 o3 9 e AT S AL 9
3] Ho|UAE A slATHS]. s} SPS(Spark
plasma sintering}&%0l| WE 22ASFS TABIELS

o 20 e RS AE 9 AT @8E 2
she.
2. gy

B Ao AME AlZn-Mgd TEFELL STz}
ot IPMSHT-Ael|A] X-]]}_E]gif’_tt] 7_} e slat
ZAL ® 139 2 49 259 YIS 96
IgAA TR F "E A ZEEE A F
9.5 MPa®] 43L& o] 83lod olEmfo]A A =

T TR Y T A9 2EE AlZn.
MgAl 3 F5E AlEs] A8 ok AaAe
et Al Y] 8-S Arlsiel o, ?ﬂ‘a'qﬂ
(Suspension)?] -2%2} PHE AFgAIARCR AE =
Aaloict. d= ez S o] e BTE &

& A% FA71A 93 F A= AA £ 4 &
2ES- 0.05~0.02 Wt%O 2. 243} AFon SHRF

(hydraulic classification)s- &3] ¥4 =5 A3}
o 0~80 ume]dte] FHE A=Z3)Act.

Table 1. Chemical composition of materials used in the
present study (wt%)
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Fig. 1. DTA graph of Al-Zn-Mg powders obtained by
water atomization (T, : melting point on DTA).
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Table 2. Hardness of SPS processed Al-Zn-Mg alloys

Temperature 20 K/min 50 K/min
673K 103Hv 102Hv
698K 123Hv 114Hv
723K 122Hv 109Hv
773K 119Hv 105Hv

Table 3. Density of SPS processed Al-Zn-Mg alloys

Density
Temperature
20 K/min 50 K/min
673K 2.76(95%) 2.68(92%)
698K 2.80(96%) 2.82(97%)
723K 2.81(96%) 2.82(97%)
773K 2.81(96%) 2.82(97%)
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Fig. 2. SEM image of Al-Zn-Mg powders prepared by water atomization : Morphology (a and ¢) and microstructure (d) of
Al-Zn-Mg alloys powders as water-atomized and the powders gas atomized (b) [11].
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Fig. 3. X-ray patterns of water-atomized Al-Zn-Mg pow-

der.
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Fig. 4. Density and hardness of sintered Al-Zn-Mg alloys.
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Fig. 5. X-ray patterns of SPS processed Al-Zn-Mg alloys.
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Fig. 6. BSE image of SPS processed Al-Zn-Mg alloys heated
with 20 K/min and 50 K/min.
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Fig. 7. EDS results of SPS processed Al-Zn-Mg alloys at 20
K/min.
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