[= E]¥3METF37
Korean Journal of Materials Research
Vol. 7, No. 6 (1997)

F4Y<13d Mg-Zn¥F2

7 o

A rigtn
Aot

RESEEES

Al7te] 9%

23] B oog*

e
) 3205}

Effect of Al Addition on the Microstructures of Rapidly Solidified Mg-Zn Alloy

Yeon- Wook Kim and Bo-Young Hur*

Dept. of Materials Science & FEng., Ketmyung University, Taegu, 704-701
*Dept. of Metallic Materials Eng., Gyeongsang National University, Jinju, 660- 701

(1997 3% 14 wr2, 1997\ 44 8 3HEH

£  Melt-overflow Y3 743&

T FolEE Hrbsted, 7

ol e

nf."‘_, rlo {L P

F 2EYY) ArE= AXYYAr AF
R olake]
AE w2l YAE F5084E
IS

-4

& ol ER3e YAPAE

g

o]-4-3te] FA of 3004, 5
A gu]dstel 7ARZEA o)A
A8 v 7 (TEM, SEM) 5} image analyzerZ o]43lo] R A43lglond, HrAlgog 7|AHEANS st gch. Mg-5wt%Zn
ol whulasted i3l ojg AAPo|H st ARE AL 24
T AEE A, dRolEE WMo RA 2v) A Ao S 2HE do] A=
HhAja}e] §-
471wl g gEe] Ao Badste) Aade A g $82 ok

e T3

10mme] Mg-Zn¥F 2EYHE A& o & A|xsg

A%E ZARATh 22 vl ETE

Je] QulFz I uch 2
2} o ke ich. 2R

S¢ W44E At mebd AEY GFAAS TS

Abstract Mg-Zn alloys have been fabricated as continuous strips by melt overflow technique. In order to evalu-

ate the influence of Al addition on the grain refinement and mechanical properties, 3wt% aluminum was added

in répidly solidified Mg-5wt%Zn. The microstructural observations were undertaken as a function of the cooling

rate and the additional element. The tremendous increase in hardness of Mg-Zn base alloys was mainly due to

the refinement of the grain size by the effect of rapid solidification and aluminum addition. The formation of in-

termetallic phases on the grain boundaries may have a positive effect on the corroion resistance. Therefore, de-

spite competition from many other developments, the rapid solidification processing of magnesium alloys emerges

as a valuable method to develop superior and commercially acceptable magnesium alloys.

1M B

st F-E 1.74g/cm’e] A= & 7AH, djE X Q) 4%
49 &Foly Br} 35.6%, gely Bo= 61.3% 7Hd
i e weba sladlge HAY FREITEeR B4 )
Aol arh. 2y 58 v7dE e} 7 AT A 9] sl
T B8t olaulgihEe Y Azt ze) oFf 243

g Ao 2 lsled A AL} =3 AgHS wropghr}i-9,
T So) T eelo 2 HElo Fule v o) S gl

F2y Bob W ¥l gF2AF vz A7} b
A 3] 54 TS 71" F e ARde] &8
WA, vz el d4shd 9] ol M 2
7154 ARAs R spte] 7R}

u%% HE mtzdlsdas] el Aestd 9&
A gnzA e o3}, £ 18R] B
A %*&*o«l B4 Foll AT Atz

oJetel YAHE 2

Lol ! }1 =
ZepdRAg Qizﬂa}n% A=

E
29 =o1x)
€T TUA

& HAEA o] WA o] S5 o}
ol sl BEAETEE AL 4

el Mz 347
2dEdES L
oleke.

olzvlgel Zng #HoFsbH 344°ColA 6.2% 7R 14
33, 27 vobal wet FH3 Zastel deods
a43%o] 2F 1.7%7} FHw Zn-rich 33}+-50] &=}
Mg-Zn32e 52 zma7}ksle}l ME733 ai}bel] 2s)ed
Fes} gabsle) F24YFoR AYsTh 2o T
zA) e Az oSk &g GhFeT Heke Zn-
rich 32 9) A4S 7FEAE 8ok BebA FUS

29 A3} Wohol sjehed ¢2EAG B)A|FHAI 7)o
Fbdatel HYTE 4P 2A A Zxo} ua

/H 2 7].]1-1:;;} o]l—/].lm.

E AFE melt-overflow -2 2435 o]&3}e] Mg
~ZnA #F 2EYE AEH 0B AZsqn). W4 3
AETE HEAA AEYS FAS A5t ylyjo Y
4o ME $uEAL Aojsialen o)F rAHAIA
(%) o] Wste} d/AIA ZAMEASIACE UREH o g m)
2UFEEF AR B A 2 Qg F= gql

rlo

— 464 —



A% - el g

Stopper

Thermocouple Cas(Ar+SFs )

Steel Crucible

§
.
.

TR S

. P \FY

Heating Coil iﬂ% r \ %&-

TLoN- [ N - ~ Ne!
ol 4 i

i e p

R Tundish :'#§ i % §=‘.
. 4 N®
N

Copper % 7 —
Chall Block\ ey, %‘-‘

1 s
-

T

D SN N

Fig. 1. Schematic diagram of the melt overflow system.

Fig. 2. Rapidly solidified strips of Mg-5wt%Zn alloy by the
melt overflow unit.
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Fig. 3. Optical micrographs of Mg-5wt%Zn alloy strips with the cooling wheel speeds of (a) 300, (b) 400, (c) 500, (d) 600 and (e) 700
rpm and Mg-5wt%Zn-3wt% Al alloy strips with the cooling wheel speeds of (f) 300, (g) 400, (h) 500, (1) 600 and (j) 700 rpm.
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Fig. 4. Variation of grain size with the cooling wheel speed
in rapidly solidified Mg-5wt%Zn and Mg-5wt%Zn-3wt%Al
alloys.
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Fig. 5. Variation of hardness with the cooling wheel speed in
rapidly solidfied Mg-5wt%Zn and Mg-5wt%Zn-3wt%Al
alloys
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Fig. 6. (a) Secondary electron SEM image and (b) back-scattered electron SEM image of Mg- 5wt%Zn alloy strip. EDS x-ray
spectrums (c) from the black intermetallic phase on grain boundary and (d) from Mg matrix.
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Fig. 7. TEM micrograph of rapidly solidified Mg-5wt%
Zn alloy strip.
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Fig. 8. (a) Secondary electron SEM image and (b) back-scattered electron SEM image of Mg-5wt%Zn-3wt%Al alloy strip.
EDS x-ray spectrums (c) from e Mg matrix and (d) from the white intermetallic phase on grain boundary.
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(c)

Fig. 9. (a) TEM micrograph of Mg-5wt%Zn-3wt%Al strip

and SAED patterns showing (b) [21 107 zone axis of @& Mg
matrix and (c) [0l 11] zone axis of intergranular phase(hexago-
nal, a=4.96 A, c=14.02A) on the grain boundary.
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