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Microstructures and properties of spray-deposited
Al-17Si-5Fe-2Mn-2Ni-3.5Cu-1Mg-1V alloy
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Abstract: Al-17Si-5Fe-2Mn-2Ni-3.5Cu-1Mg-1V alloy was prepared by spray-deposition technology, a kind of rapid
solidification. The microstructure, thermal stability and mechanical properties were investigated by optical microscopy,
XRD and SEM. The results show that the microstructures of alloy are composed of lots of dispersed granular phases,
block like phases and eutectic matrixes. The hypereutectic Si phase is coarsened evidently and the thermal stability of the
alloy is good when the extruding alloys are heattreated at 300 ‘C for different time. The ultimate tensile strength of the
as-extruded alloy is 232.2 MPa at room temperature, and the value reaches 271.3 MPa after T6 process, which is
increased about 17% than that of the former.
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Table 1 Composition of alloy (mass fraction, %)

Si Fe Ni Cu Mg Mn V Impurity Al

17 5 2 35 1 2 1 <0.3 Bal
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Table 2 Parameters of spray deposition

. .. Atomization Atomization Spr%}{- Orifice
Atomization deposition .
as press/ temperature/ distance/ diameter/
8 MPa T mm
mm
N, 2.5 850 400 4.0
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Fig.1 Microstructures of alloys: (a) Cast; (b) Spray deposited,
(c) As-extruded
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Fig.2 XRD patterns of as-extruded alloy
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Fig.3 Microstructures of as-extruded alloys heated at 300 C for different time: (a) 0; (b) 12 h; (c) 24 h; (d) 48 h; (e) 120 h; (f) 240 h

JCENTH TS SR 12 h 5, S4ME KT
3.82%, M R 4k SEHE I TA], A G TR B P T A 5 ok
by AR — MR E KOs 7RSSR AL P
240 h )&, FRIEACK 4.68%(ILKE 4), RIHMIEEEAE
300 'C FHEAR S AFEEE, T LMRIIESE 300 CF
KW XEZRET Si MK LR A Si
J5 5 N — AN UKL 3] 5 — AN F0RE 1) BE B 4 HCk S B
U, BN Fe JE RO E I s BAH, [N BEE T4
o fE A, S ZE IR E T REIR Y HOEE, BT
B B BRI Sl A ) = R BE D < TN Ni ATV
LR T & St & B EY, FBIKT Si i
WP i T, B S IR R s A R A A R
107 T e S N R ST B L o T S KR G n A
B EURIRERS, Rl S A SR (] 4L
EYREEERL, G SR HURAE, BHIE T SiAH
MR, ghAh, —SeyTiedT A, AE50 R I R A
SRR, BHJG  EAEIR S, AR R

110 : .

0 48 96 144 192 240

Time/h
Bl 4 H47E300 C A E AL ] 500 R ¢ R

Fig.4 Relationship between ageing time and hardness at 300 C
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Table 3 Mechanical properties of as-extruded alloy

Alloy state oy/MPa o/MPa 0/%

Extruded 232.2 198.8 1.9

Extruded+T6 /) 5 2575 12
heat treated

Bl 5 B e IR g I B3 . thI&l 5 I,
MG EMBAE AR, RIYTEARORL B, DL
LHARG A AL W) AR B0 I A R T AT,
WD ATRORL 9 AE B ISR R v A T ARG 3
LB 5(b)), R AR AR EEE s I — PR ) AT ORE
AT IENERTER . B AT S RS S AL B S S
MBS S0 . B WA S R AR S 2 i
B ISR LA B T OR R i e, S R AR
) LA S5 5 T R o X F I 5 5 2 LS &
SO AR, WRAAAERRUNRE, DA A7 78

5 G Mhriiby 0 ES
Fig.5 Morphologies of tensile fracture of alloys: (a) As-
extruded; (b) T6 heat treated
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