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Influence of manganese and pre-heat treatment on
microstructure and mechanical properties of AFSi alloy

ZHANG Lei, JJIAO Warrli, YU Harjun, YAO Guang-chun
(School of M aterials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The control of the shape of irorrrich phase were realized by adding manganese in melt of AFSi alloy and
preheat treatment. The results show that the needle-like iron phase can mostly be transformed into lumpish by
adding manganese after pre-heat treatment, and the grain sizes are symmetrical. The better effect can be gained by
adding less manganese after heat-treatment, and the grain size can be controlled by controlling the amount of manga-
nese basically. The suitable amount of Mn is x (Mn)/x(Fe) = 0. 5~ 1. 1( molar ratio). After the combined treat-

ment, the tensile strength and elongation of A}FSi alloy are improved by 40~ 80 MPa and 6% ~ 7% , respectively.
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K 1(a) ~ (f) Przssd x(Mn)/x(Fe) 20 5040. 5,
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0.5, 0.7, 0.9, 1.1 1 1.3 &&F S AL R
R AT, BYAHMATHRIEE A ZAE, K LoS
WAL, A M IINERE N, & 2AHK AR
FEARIAE R R AR BT K. 2« (Mn)/
x(Fe)= 0.3 W, SRS, AN EHRAMHEE
DUEAF IR E A I, R Ma BN E P 2A
JB . REEER T Mn NN &, = 2R 24 AT BB
SHETRANZ4, FENZHE. 4 x(Mn)/
x(Fe)= 0.5 B, &AM BB KL 42 73 A 72 10~
15Um2 Jal; 24 x(Mn)/x(Fe)= 0.7 i, &EAMK
WUk kI A2 2 4E 20 Bm /o5, 2 x(Mn)/x(Fe)= 0.9
I, B ZRAHRIRRRE A2 AT DU B 30 Bm 2455 Y «
(Mn)/x(Fe)= 1. 1 I, & EAH 0 BORRLAE 1T BLIA
F40 Hm , 24 x(Mn)/x(Fe) BK3] 1.3 I, NiLE
BT 4 B B Bk, FEARAARN,
HHILT B2 BORCE RIS . R AR s e
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B1 BrBe— Mn B0 E X SAH 42U 52 0
Fig. 1 Effect of addition of manganese on iron-rich phase in state one
(a) —x(Mn)/x(Fe)=0.5; (b) —x(Mn)/x(Fe)=0.7; (¢) —x(Mn)/x(Fe)= 0.9;
(d) —x(Mn)/x(Fe)=1.1; (e) —x(Mn)/x(Fe)= 1.3; (f) —x(Mn)/x(Fe)= 1.5

B2 BrBe— Mo B EXE SAH AL
Fig. 2 Effect of addition of manganese on iron-rich phase in state two
(a) —%(Mn)/x(Fe)= 0.3; (b) —x(Mn)/x(Fe)= 0.5; (¢) —x(Mn)/x(Fe)=0.7;
(d) —x(Mn)/x(Fe)=0.9; (e) —x(Mn)/x(Fe)=1.1; (f) —x(Mn)/x(Fe)= 1.3
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Fig. 3 Tensile strength and elongation of
alloy with different content of Mn

0.5 0, BEHAMEEE TWAMEAR, I Hhom
FEoh 194 MPa, iR A 25 KMH 9. 3% . ‘& B4
FORL I REARIE N, Db sm B4k s g m, EMKEA
it ke, AEERMHEEZR/AMN (2 (Mn)/
x(Fe)= 1.3), PrhramBEFFaE T . MU PR LN
FATE & AT DME N & SRR R e, AR
Gy e RGN, P RAE— e AR BRHIE S ek
R IR, A S S MPihsRE, H3E KM
RLEs MR | T5E A B AT DAY 5 [R) R e 43 &
S EERE ECE ROR, 78S BRAHBURL T 24 JU)
FIRTERE T, &% Mn & 20 RS A S MPihr g
FE

Bl 4 TR R AR Z o P 210 P Rl A 4 0 T 1 B
Pl.Hx(Mn)/x(Fe)= 0.5, A&k T2
HAIRIHEVE R 4(a)), HWTO EEIRHKNI)
AR ELR, FEAR B ARSELE MR 2 RGN 1) FF
FURIE . M x(Mn)/x(Fe)= 1. 1 I, Wi ESiA T
A B 4(b)), fEER R TAR B S 4E S, T H I 4y
A VF 2 HERR BN, TAHACHS . 7T — 5 AL
BN AR & 4 i W 07 o, o0 3 )
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Fig. 4 Fractographs of alloy in state one
(a) —x(Mn)/x(Fe)=0.5; (b) —x(Mn)/x(Fe)= 1.1

K5 Brsc el Dgs
Fig.5 Fractographs of alloy in state two
(a) —x(Mn)/x(Fe)=0.5; (b) —x(Mn)/x(Fe)= 1.3
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1) AN Mn JGE T EARGEMARA E
IR BRI B, Mn 7T DU — E R E s
BEHRAMHPES, EEEIMAEN x(Mn)/x(Fe) =
1.1 k4.

2) LIt WAL AL B ARSI & &K, A
Mn J&5 & AN G 2 A R &M, JLT5E4
T R BARR I, EEMIMAEN x(Mn)/
x(Fe)= 0.5~ 1.1,

3) LA AFSI BEEE, 2R E
AR IR /NF Mn MR 2 VI, @it
# Mn(x(Mn)/x(Fe)= 0.5~ 1.1) Bhn A&, AL
248 K ER 70 & BRAH DA — € KiAR( 10~ 40 Bm) B H1 .

4) BEfEE 2400 05T Hah B AT DL 5 A O
J12E M RERIZR, ST BRA A B & S A S P4
5% J5E I K 6 LL BRI TR R A 20 Sl 40~
80 MPa Al 6% ~ 7% .
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