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TBERV/N, HEM,SIHHERIFIRABARRINFTIRET NSO, HCeiRINIE90.4%0, L
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EMG-AISIEEREF, AITLURSESEHEENERE, SiISMIFERM,SI
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500 mm x 700 mm ) TEMFERFHREZEE200 °C, REAIEE
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WEYRETREME AT, Mg, Al. SiFICeRIEE TR
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Z18 (0.86 ) KFAIFICe (0.49) . AIFISI (0.37) 8Mg
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B2 h R ECed 8Mg-5AI-2SiE £ RSB T A
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MR FEF R FE, B CeRININAKE T Mg,SitH
MRS . REDH, HMAKT &N . WE2ap7R,
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766 um, BS5XRAMEE (E2a) HBLLE—EEEL
B, EIBIRNN0.4%HICerT LAZE{LMg-5AI-2Si
BEPAINFIKM,SItH . ANE2cFR, FHEtCeEit
—E12I0F)0.8%, &2 Mg, SIHENRTHHSSRIT
B2, NIRMQ,SItBRIEL 935 pm, SHIBLMIL,
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[RFEE L 1 2) REB, Z18FMg, SIHERIAZ S = X1
EECejtx, /NEKIEANCESIHE . HRIEMg-Si, Ce-Si
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®1 RBRAEHLFENS

Table 1 Chemical composition of experimental alloys wg/%

A Al Si Ce Mg
Mg-5Al-2Si 4.90 1.87 0 S
Mg-5AI-2Si-0.4Ce 4.86 1.89 0.35 NS
Mg-5AI-2Si-0.8Ce 4.85 1.84 0.77 At
o Mg
* Mg,Si
A MgrrAlu = 281
u AL Ce, Mg-5A1-28i-xCe|
v CeSi, ] l
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Fig. 1 X-ray diffraction patterns of Mg-5AI-2Si-xCe
(x=0, 0.4, 0.8) alloys
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Fig. 2 Microstructures of as-cast alloys
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Fig. 3 SEM image, line scanning and surface scanning results of polygonal Mg,Si phase in Mg-5AI-2Si-0.4Ce alloy
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UG TR AT REME NIRRT E R AR E R
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220

200}
180}
160}

< 140}

S 120

# 100 -

B gl

60t
40}
20+

20
o JRIRRE 18
o BBERE

= fHKE 116

114
112 &
HE
/ {10 ®
{18 &

" 16

14

12

0

0.4 0.8

Ce /%

El4 Mg-5Al1-2Si-xCe (=0, 0.4, 0.8) AEM=BNZFI4AEE
Fig. 4 Tensile properties of Mg-5Al-2Si-xCe (x=0, 0.4, 0.8)
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Effects of Ce on Mg,Si Phase Modification and Mechanical Properties of
Mg-5Al-2Si Alloy

ZHU Wen-jie'?, LI De—jiang', ZENG Xiao—qin', Seul Bi Lee?, Ik Min Park®
(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Department of
Materials Science and Engineering, Pusan National University, Busan 46287, Korea)

Abstract:

The effects of different contents of Ce on the microstructure and mechanical properties of gravity cast Mg-
5AI-2Si alloy were studied by means of X-ray diffraction, optical microscopy, scanning electron microscopy
and mechanical property tests. The results reveal thatthe microstructure of Mg-5Al-2Si alloy without Ce
addition consists of a-Mg phase, Chinese script Mg,Si phase, and polygonal Mg,Si phase; when Ce was added
into the alloy, small amount of Al,;Ce, and CeSi, phases appeared in the experimental alloys. The addition of
Ce changes the size, morphology and distribution of Mg,Si phase in the alloy. With the increase of Ce content,
the average length of Chinese script Mg,Si phase significantly decreases, and the morphology of eutectic
Mg,Si phase transforms from large Chinese script type to polygonal type. When the amount of Ce addition is
0.4%, the size ofChinese script Mg,Si phase is reduced, and mechanical properties of the alloys are improved.
However, the mechanical properties of the alloy decrease with Ce addition up to 0.8%. Tensile fractographs
also reveal the effect of Ce on the mechanical properties of Mg-5AIl-2Si alloy. Therefore, proper Ce addition
(0.4%) can effectively modify Mg,Si phase, thereby increasing the strength and elongation ofMg-5AI-2Si
alloy.

Key words:
heat resistant magnesium alloy; Mg-Al-Si alloy; Chinese script Mg,Si phase; microstructure; mechanical
properties
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