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Effects of Sc on Microstructure and Mechanical Properties of A356 Alloy

after Heat Treatment
Huang Xiaomei, Cheng Hefa, Huang Ji
(School of Mechanical Engineering, Hefei University of Technology)

Abstract : Effects of Sc on microstructure and mechanical properties of A356 alloy modified by adding 0.2% ~0.3%
Sc were investigated. The results indicate that primary « dendrites are significantly refined, and the morphology is
transformed from dendritic to short dendrite and spherical granular after Sc addition. Meanwhile, eutectic Si is
branched and refined, of which the morphology is converted from needle sheet to fibrous and short rod shape, and
further evolved into a granular shape and passivated after heat treatment of 530 ‘C X6 h-+200 °C X7 h. Strengthe-
ning phase including Mg, Si and Al;Sc are dispersively precipitated in «-Al matrix, leading to the significant en-
hancement of mechanical properties. The tensile strength of the A356 alloy with 0.2% Sc is increased from 213.9
MPa to 292.2 MPa after the heat treatment, and the elongation of the alloy is increased from 5.4% to 7.6%.
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Tab.1 Chemical composition of A356 alloy %
wp
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Fig.1 SEM morphologies of eutectic Si with different Sc contents

1680



Sc X A356 153 AL B 2 K Ty A Mg

A

{HIZ 4R SE3E N Se 2378 A356 & & A il £ 1 Al Sc
URL 33X 28 ffoRE 28 08 il 43 5 JF 2 B0 T BRI Al Se it
L ST 8 G50 0 D XD A o AL AE I AR Ak AR DR
ANGRECT IR ST T A g A LA .

Z&3F 530 °C X6 h [EE+200 °C X7 h B3NS .
A356 & S OMAL b i 2L &y SETE A & A T W I e
L ULE 20 RANA Sce iy A356 G4 rh, It St IERS
FHORHL KA B bR A8 Ay e e ofR L 4 A o T B A (L[]
2a), fIIA 0.2% ~0.3% ) Sc & Huab# 5 . 4L 5 Si
TE 25 b 21 A ROF IR 3 — 25 3 AR A 4 /N3 5] 4y 1Y
SRR L FB 43 2 fh ST A B LA /N 1 1R BORLAR , AN
AR U8/ o J A7 AL SN R HIORT A4 50 o [ s Ak s 3 ot
SiJE A BUE A R T4 A 4 vk se . X b AT LA
BHL Y Sc IR 0.2% 0, 25, Si T8 & 5 4/

- > g B L Jes

P\‘ i

a4 .

(a) w(Sc)=0

(b) w(Sc)=0.2%

FEIE) L2 Se A =EIG ] 0.3% i, 3 df Sipy R
GG R KA ] . FE R R X ALSE G 4
PEAT I IR 18] fr £ 3 138 775 40 38, BE g 12 3L 0 ST B Bk
A, LA PR 7E 0 2L R B R 00 IR DR TR R R 4R
T SUAE o AL FEfAR i [ v B2 i B @il R St R
H4HCRE )t o 25 1G9 L R R STAE R R i AR
BET AR R BN ) 2 SR o A e I 1 Ak B A AR I Ao
oLl TR SRV AR RS T AR ST R )
a- AL 5 SRR A FR AR i b o R Dl S TR RE R . T
Je 7 A VAR AR W TS A A AR S T T e S 1 I
FEep L SUFR R U VE AT s B AN B BORCR . I G
A356 A ad Il i Siod g SiJE A SR R R BT
AR A ST IR R AR T LAl Bk A, Yt
fl ST TP 30 4 T3R8 i L5 1 A8 S5 AIK L o DA 3 4 At

J | L
: 5. N -
J e o e
: y f
”’ b_? 4
e . 3,
G ;
4=
| Aty ¢
sl A ¢
By T
&‘J ¥ 7 T
P i -
e © .
{( : L 5 A
s » - “l
o (PR ¥
W [y [\ :
3.0 oo~ 50 e

(¢) w(Sc)=0.3%

B2 RF SchmAgd) A356 SRS HES SIHKR

Fig.2 Morphologies of eutectic Si in A356 alloy with different Sc contents after heat treatment
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Fig.3 XRD patterns of A356 alloy with 0.2% Sc addition

after heat treatment
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Fig.4 Energy spectrum analysis of A356 alloy with 0.2% Sc

addition after heat treatment

1681



PRI MR e 2023 ARAS 43 55 12 1Y)

17 WEER M. B E Fe M i %25 % WA AR A0
BEARAE Oy s UKL WL 5

B 5 #mA0.2%Sc#) A356 &4 A AEEME T E Fe MR
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Tab.2 Mechanical properties of A356 alloy with Sc

addition after heat treatment

w(Se)/ % PUPLE i/ MPa ik Z/ %
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0.2 292.2 7.6
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