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Fig. 1 Categorization of dendrite a
(a) —dendrite I ; (b) —dendrite II; (c¢) —dendrite III
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Fig. 2 Morphologies and sizes of dendritic a with varying of B content in alloy
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Table 1 M echanical properties of alloys by three different melt treatments

As cast T6
Melt treatment
Oy 6/ % Q Oy, &/ % Q
No melt treatment 197.4 2.00 242.6 276.6 4.18 369. 8
0.030% Sr 245.9 7.40 379.3 315.4 10.97 471. 4
0.030% Sr+ 0.028% B 277.4 10. 11 427.9 346.4 15.24 523.8
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(a) —No modifying and no refining; (b) —0.030% Sr modifying;
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3 g

1) 764 Sr & a3 & ARSI AT A AF
B ) G 4 [ Ik AT ot 40 Ao A B R DA A0 K A
ARG it 3 22 Al /N (R S5 ks & . BEE & & B &I
B, R ERST B2 B, (RIS T A BN
SE . ARB JrE G e RT3 i AFST Ae T A0
(R it A0 A R

2) KH Sr+ B BKA A T 2 n] DL —2&
R G SMNBEARN T AT 2= eE, Pk

JFEREPE[R] N 45 B4R, & TG b A0 REIS 2UAH 24
FRIZKP . TC B M A Ak PRI W] 403 4 <6 1) 94 3 1P
FEA P SR R IR A AL BE T2 e+ b A
3) KA 3 B A [R5 44 Ak PR 5 5 <6 0 i SR ML o)
AR . RAEPLE GH AT B WR LS HEE
e RPRA T, T6 HAbBR G B AR b e A7 P+
DEVIEIRG WA . Sr A AL Sr+ B BSR4
RePE 5 85 2 T 0 R T 155 W AL, T HAb 2
JE WSS W, WIBS /N2 . Sr+
B A I A AL BE 5 42 L St A% T A BE G <65 7 BT 2R I



ERKEy B

JRAERR, 55 Sr+ BECEARARALIENS AR St Mg & S ALGURI) S PR BE K 3L

e 33 o

g5 T EZ RN, GNPt ER .

REFERENCES

BE R T3 ASE & A LAk ) o v e B
X[ D]. BA: ARESAY, 2000.

LIAO Heng-cheng. Investigations on the microstructure
refinement and mechanical properties of near — eutectic
AFSi casting alloys[ D].
2000.

Nanjing: Southeast University,

Kulunk B, Zulian D J. Applications for the strontium
treatment of wrought and die-cast A1[J]. JOM, 1996,
48(10): 60 ~63.

LU Shu-zu , Hellawell A. Growth mechanisms of silicon
in AFSi alloys [J]. J Crystal Growth, 1985, 73(3): 316
~ 328.

LU Shuzu , Hellawell A. The mechanism of silicon
modification in aluminum silicon alloys: Impurity induced
twinning [ J]. Metall Trans A, 1987, 18A(10): 1721 ~
1732.

Pekguleryuz M O, Gruzleski J] E. Conditions for stron-
tium master alloy addition to A356 melts [J]. AFS
Trans, 1988, 96: 55~ 64.

Sigworth G K. Theoretical and practice aspects of the
modification of AFSi alloys [J]. AFS Trans, 1983, 91:
7~ 16.

Chai G, Backrud L. Factors affecting modification of A}
Si alloys by adding Sr-containing master alloys [J]. AFS
Trans, 1992, 100: 847 ~ 854.

BEIE R, v F, PhEME, 2. AFSTr 1B X Sr A% &
AF13.0%Si HadA UL m M F[]]. &g, 2000, 49
(5): 251~ 256.

LIAO Hengcheng, SUN Yu, SUN Guo-xiong, et al.
Investigation of effect of AF5Tr 1B on the microstructure
of neareutectic AF13. 0% Si alloys modified with Sr[ ]J].
Foundry, 2000, 49(5): 251~ 256.

PR, b F, PMEME, & R X Sr AR
EIL ARSI AR AR R[], PEA SR
74, 2000, 10(5): 640 = 645.

LIAO Hengcheng, SUN Yu, SUN Guo-xiong, et al.
Investigation of the effect of MM addition on the mi
crostructure of near-eutectic AF11. 6% Si alloy modified

with Sr[]].

The Chinese Journal of Nonferrous

[ 10]

[ 11]

[ 15]

[ 18]

Metals, 2000, 10(5): 640 ~ 645.

BRI, T B, AVEME S xFIEILE ARSI A8 a
e KAT M )], 48 243, 2002, 38(3):
245 ~249.

LIAO Hengcheng, DING Yi, SUN Guoxiong.
Effect of strontium on growth of dendrite a in neareu-
tectic AFSi alloys[ J]. Acta Metallurgica Sinica, 2002,
38(3): 245~ 249.

LIAO Heng cheng, DING Yi, SUN Guo xiong. Effect of
strontium on the crystallization of M g,Si phase in AFST
Mg casting alloys[J]. Trans Nonferrous Met Soc China
, 2002, 12(3): 409 ~413.

BAEM, T 8, IME . Sr R FUE L ARSI A&
R a 5 EPEREIAOGPELT] . Wi, 2002, 51
(3): 148~ 152.

LIAO Heng cheng, DING Yi, SUN Guo-xiong. Corre
lation between mechanical properties and dendritic a
phase in neareutectic AFSi alloys modified with stron-
tium [ J]. Foundry, 2002, 51(3): 148 ~ 152.
LUHT, WANG L C, KUNG S K. Grain refining in
A356 alloys[J]. J Chinese Foundryman’ s Association,
1981, 29: 10~ 18.

Sigworth G K, Guzowski M M. Grain refining of hy-
poeutectic AFSi alloys [J]. AFS Trans, 1985, 93: 907
~912.

Apelian D, Cheng J A. AFSi processing variables: effect
on grain refinement and modification [ J]. AFS Trans,
1986, 94: 797 ~ 808.

Sritharan T, Li H. Influence of Ti to B ratio on the a-
bility to grain refine AFSi alloy [J]. J Mater Sci Tech,
1997, 63(1~3): 585~ 580.

Drouzy, Jacob S, Richard M. Interpretation of tensile
results by means of quality index and probable yield
strength [ J]. AFS Int Cast Metals Jnl, 1980, 5: 43 ~
50.

McLellan A L. Modeling microstructural characteristics
of AFSrMg castings to develop product assurance []J].
AFS Trans, 1982, 90: 173~ 191.

Cacere C H. Material properties and quality index in AF
SrMg casting alloys [ J]. AFS Trans, 1998, 106: 601
~604.

Samuel, Gauthier ] A M, Samuel F H. Microstructural
aspects of the dissolution and melting of Al,Cu phase in
ALFSi alloys during solution heat treatment [J]. Metall

Mater Trans A, 1996, 27A(7): 1785~ 1798.



* 34 A (44 8 2R 2003 4 2 A

Influence of combined melt treatment of Sr + B on
microstructure and mechanical properties of

Al Si- Mg casting alloy

LIAO Heng cheng', XIA Jinhong®, SUN Guo xiong'
(1. Department of Mechanical Engineering, Southeast University, Nanjing 210018, China;
2. Jiangsu Yongyi Casting Pipe Joint-stock Company Limited, Jinjiang 214500, China)

Abstract: The influence of addition of A} 1B master alloy on the microstructure and mechanical properties of AF11. 6% St0. 4% Mg alloy
modified with 0.030% Sr were discussed. It is found that the AFB master alloy has a very strong power of refining dendrite in near-
eutectic AFSi casting alloys. The mechanical properties and the fractographs of the alloy ascast and after T 6 heat treatment by three
different melt treatments (no modifying+ no refining, 0.030% Sr modifying, 0. 030% Sr modifying+ 0. 028% B refining) were also
compared. It is concluded that the combined melt treatment of Sr+ B is very necessary and important to improve the mechanical prop-
erties of the neareutectic AFSi casting alloys, especially the ductility.

Key words: strontium; boron; AFSi alloy; mechanical property; microstructure
(RiE FBREL)



