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Research theory and development of rapidly solidified magnesium alloy

YU Kun, LI Wen-xian, WANG Ri-chu, FENG Yan, WU Zhi-wen

(School of Materials Science and Engineering, Central South University, Changsha 410083,China)

Abstract: The research theory and development of rapidly solidified magnesium alloy were reviewed. The extension of
solid solubility of a(Mg), the formation of new dispersed phases, the grain refinement and corrosion resistance of rapidly
solidified magnesium alloy were explained. Three main categories of rapid solidification techniques, such as gas-blast
sputtering, chill-block melt-spinning and laser surface melting, were described. The structures and properties of different
alloys produced via such three methods were given examples to explain the effects of rapidly solidified techniques on
magnesium. The rapid solidification is an important technique that can produce new and high performance magnesium
alloys in industry.
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Fig.3 Schematic view of gas sputtering Mg alloy'
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175 °C. 3h UG, $FHRA&HE K UTS {58 400 MPa,
MK TYS 154 350 MPa. iX 26454 AE 4 2 I
h G /N TR 4 RGP B ARG T A A
350°C 45 it T BRI 45 50

W S F T A B A Y T % DR [ B2 4 1B
T 2R KA TSR, e AU AT LU K
A S, WU ARHI RS S MR 5
B L 2H, Wi B O SR I Ko 1
BORUE, W e D 2B R . SRR R AL 2
PERETNAT A R e o WEFERWIOLE 7), 5T
AZ91 HaIR, Wi BB S ) R B
(st 0, mme RIE B A 4 QE22 MM %
BEIR AL, MR 40%, ZERETEM 3%
INE 10%, msrEE s 1357,

Faure 25T 787 R K158 5 UR Mg-7A1-4.5Ca-
1.5Zn-1.0RE &4, HHUHnom EEf Jw i 5 53 1 4 480
Fl 435MPa, HEKHL 5%; 55— Mg-8.5A1-2Ca-
0.6Zn-0.2Mn 54, HATRL 58 S IRk 5 23 0] A 365
F1305 MPa, (KN 9.5%, IXHFh & 4 it Wr 24501k
43504 30 MPa-m'? & 35 MPa-m'?, ¥ T45458164
T2 AZ8O B Hh s A4 JiE B U Al I 1 1)
RSAZ91+2Ca. AHMN R R 3~25 pum 1)
AR S AT R AR DUUE Y Mg7AlL, AlCa. MgRE J¢
AIRE fH4 i

Corrosion rate/ UTS/ YS/ Elongation/ Ko/
Temper -1 12
(mmra ) MPa MPa % (MPa-m ™)
Extrusion 0.25 469483 428-434 10-14 6
Extrusion 0.25 482—-474 400—415 12—-14 6—8
T4 0.25 415-434 371-416 14.7-24.5 9-15
Rolling 0.25 490-538 490-504 4-6 7
Aging at 592 K for 2 h 0.25 304 304 14 -




1030 o AT (05 8 E R 2007 47 J
Elias %2R H IS0 R DUR & &b 1T 20 500 |
500 ™ g Max strength @ Strain at fracture | AL-40%Si Er4 I EIBFI & Mn IBEA G, 2
aol T Yicstrength n Lo SR T BB F ARG MgyAlL 5 Mg,Si Al
- H H ﬂ H - DUSEAH . X LEL5 i (] AY 5 A A2 A B SR OR [ 45 i 7
-9 Ly . N . S
= 3007 H H H HRotation sputtered— {30 5 TN FRVRIURE Vs it 1) 56 A rh AR 5 58 H K . DSC Al &
vl = . . Nl N e A e aars
> | & PUEAT Mg-Al-Si JLRAAAAE, 14 ROE 5 DT 5t
i 200 |l Gas sputtered— 120 & A A ) \ A ; 1k
5 = WA SR T B, LI E A SR PP
100 - 110 TR UTE A B & 4 o
Kainer 25°WJF5% T WES4. AS21. AS21Ca %5 —%
FIWE GG 4. oW i WES4 & 46 i)
AL RS20 10 pm, B R 30 pm, P38 RGT 20
Al ‘ » wme FEMTR R B G G A SRR A /AN AT AR,
oy systems-extrusmn conditions Mg-Al-Ca é‘éﬁ—“qﬂﬁ MgO\ Alzca\ Mg17A112 %/{‘Hﬁﬁ,
Extrusion conditions for ZK60(A—F) 4 Nd BS54y Mg;,Nd MAFLE. 162 Si EES
Alloy Extrusi . . Heat - N ST I e
gpeed (nramin TIPS/ C Ratio n o it SRBO PSR, WTARIELR MesSi Hiz 4
ZK60(A) 0.5 RT 10:1 M, BONA/NIREAE, BB UL, XAR T
ZK60(B) 0.5 RT 10:1 é‘l‘ h;C e S PERECL I 8).
ZK60(C) 0.5 RT T . . . .
: ©9C 3.2 fRAEKF AT FHREREES SN EEMEE
ZK60(D) 0.5 66 10:1 ST VR TR B 15 2 1) % DT ] 46 e o b 1) T 2 ) 46
ZK6OE) 0.5 66 a0 DM R, FEBRA Gl T LR ) AP
2 Ab’ EIET S PAN Ak B rh g R ‘é" == Radi’e
ZKE0F) 0.5 ” 01 ligho,c ﬁ\%ﬁﬁb P J%ﬁméﬂqm‘%bﬂﬁbﬁ {xLaiﬁE’J
PR T B [ B A B oA B 2 EEAEE R Al Al . BELE
Bl 6 BRI B AR A 4w ) 2 gD

Fig.6 Room temperature properties of RS Mg after extrusion!”)
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