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Effects of adding Mg and Cu elements on microstructure and
mechanical properties of AFFe V-Si alloy
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Changsha 410083, China)

Abstract: The effects of adding Mg element alone and adding Mg and Cu elements together on microstructure and
mechanical properties of the as-cast and as extruded bar of AFFe V-Si alloy were investigated by means of OM,
SEM, XRD, tensile test and hardness test. The results show that the addition of Mg element can refine the micro-
structure evidently, and ameliorate the appearance and distribution of irorr phase, and hence improve the hardness
and strength of the alloy. With combined addition of Mg and Cu elements, Cu present counteracts slightly the refi-

ning effect of Mg element, but due to the formation of Mg2Si, ALLCu and ALCuMg, the hardness and strength of

the alloy can be enhanced further by heat-treatment.
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Table 1 Nominal chemical composition of

alloys in experiments( mass fraction, %)

Alloy No.  Fe v Si Mg Cu Al
1# 8.5 1.3 1.7 — — Bal.
2# 8.5 1.3 1.7 2 — Bal.
3# 8.5 1.3 1.7 2 2 Bal.

G M B ZUR A Keller 3R 5737 1h 5 78
POLYVER “MET Jt2# &AM B8 E W%, XRD
YRR 2y B ] H A P22 D/ max ~ 2550/ PC %Y X &t
ERATEIAS o B IR ( H BS) A YA S 2 il A
HW187. 5 BIAuy& 4t Jy OGS FEALRI CSS L
ReSKIG AL EEAT, BEAEARI 3 Ik, BCEME . f
il 2307 Je T 6 &G eSS Re v oM ik H AM-
ARY KYKY ~ 2800 34 Hufs .

2 HRE5MH

2.1 /0 Mg X AFFe V-Si & £ HA 54 e 5

M)

K1 R I Mg BTG AFFe V-Si & 4 054
BEMAL . HET W, BHRMN Mg 1) AFFe V-
SiAaT ALK, FHREAH Al Fes KA,
WK 1(a) B . 3N Mg )5, AFFeV-Si & 44
WEREAR LA A, 50 A FRAEG S, W
B 1(b) Brzs . kAl %0, Mg BIIIAXT AFFe V-Si

FEESEMASHEY BRI LIER .
|- ¥ 'u&-{m& Y 08 O

; (a} X

1 % Mg i )5 AFFeV-Si & &M% S B4
Fig.1 Microstructures of as-cast AFFe V-Si

alloys before and after adding M g
(a) —Alloy 1* , before adding Mg;
(b) —Alloy 2" , after adding 2% Mg
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Fig.2 Microstructures of as-extruded
AFFe V-Si alloys before and after adding M g
(a) —Alloy 1* , before adding Mg;

(b) —Alloy 2* , after adding 2% Mg
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Table 2 M echanical properties of as-cast and
as~extruded AFFe V-Si alloys at

room temperature before and after adding M g

Alloy No. HBS 0,/ MPa § %
1* ( Q) 39.1 4.6 1.1
2% (C) 107 98. 1 0.9
1* (E) 74.8 129 4.6
2* (E) 116 230 4.1

C —As cast, E —Asextruded
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Fig.3 Fractographs of as-extruded
AFFe V-Si alloys
(a) —Alloy 1%, before adding M g;
(b) —Alloy 2% , after adding 2% M g
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Fig. 4 Microstructures of as-cast and

as-extruded of Alloy 3*
(a) —Alloy 3* , as-cast, adding 2% Mg and 2% Cu;
(b) —Alloy 3" , asextruded, adding 2% and 2% Cu
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Table 3 M echanical properties of
AFFe V-Si alloys after adding Mg and Cu

at room temperature

Alloy No. HBS G,/ MPa 8 %
3* (C) 102 93.8 0.4
3* (E) 108 199 3.3
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Fig. 5 Fractograph of asextruded

sample of Alloy 3*
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Fig. 6 Hardness —time curves of

Alloys 1" and 3* after heat-treatment
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Fig. 9 EDAX analyses of a, ¢ and d points in Fig. 7

Fig. 8 XRD pattern of as-peak aged Alloy 3"
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Table 4 M echanical properties of
as-peak aged alloys containing Mg and

Cu at room temperature

Alloy No. HBS G,/ MPa & %
3* (C) 146 118 0.2
3* (E) 166 275 0.6
' \A
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