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Abstract

AlSi7Mg0.4 alloy is an aluminum alloy with strengthened heat treatment. In the paper, AlSi7Mg0.4
alloys with different aging treatment were investigated. The structure was characterized by X-ray
diffraction (XRD) and metallographic microscope. Dynamic change characteristics of the sample
with the temperature were tested through differential scanning calorimeter (DSC) method.
Through tensile and fatigue tests, the results showed that the yield strength was decreased with
aging temperature decrease, and the break elongation was increased with aging temperature de-
crease. And the fatigue performance was better at lower aging temperature.
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Table 1. Heat treatment in the AlSi7Mg0.4 alloys
%= 1. AlSi7TMg0.4 REEHIRNIETE

[ 5 b BB BE N T 25 B
FE&S Mg b /%
g C It} 5] /h BIErC I [7)/h
1# 0.422 540 4 175 4
21 0.44 540 2 165 4
3# 0.442 540 4 155 4
4 0.437 540 4 150 4
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BT 9% 55 DA J5 BORE @ AT XRD RAE. B 1 RZR 7955 WK AT 1#4F 5 10 XRD 3%, B Era 1T
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Figure 1. XRD pattern of A1Si7Mg0.4 alloy
1. AlSi7TMg0.4 & &R x SHLiT5E

N T EE o-Al TR SRR AR AR, BT BT A0 57 MU T AR & 1 a-AL (111 b T HET Rietveld
K, HAWEREaE 2 fn. SREMH, oAl AR R TR K, [V i TR R 2455 B 5
o- Al FEAAR P SRR ST AR BN o

Table 2. Peak width at half height (FWHM) of (111) lattice plane in a-Al
2 2. a-Al(111) RIS

FEf S a2 55 FWHM
1# 0.22262
2# 0.19687
3# 0.23101
44 0.24365
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IR, Xt RE AT 2 i, A RN 3 fom. MK 3 aLABEH, RIE R R B G R
T, a-Al 1 Si BIEEHFEA BRI (R3S, Si A S BE IR, S B0RE AN
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Table 3. Specific gravity of a-Al and Si before and after fatigue test
3. WHMRATE o-Al F1 Si WIHLE

55 WA AT R WRE
&5 Si R */%
Al/w.t.% Si/w.t.% Al/w.t.% Si/w.t.%
1 97.80 2.20 96.40 3.60 66.1
2 94.90 5.10 94.30 5.70 12.5
3 94.95 5.05 95.00 5.00 -1.0
4 97.67 2.33 97.71 2.29 -1.8
e TSR R LT I L e W(Si)
* S = \ 100%, 35 Fef b = WD
. 5% T AT FekFO L 7R x100%, 05 MIAR E w(Al)

4 RAFIN R N BGPTSR . R IRGRE . Wi SRR L R E S S . N 4
ATCAE Y, AR PR T, AISiTMg0.4 & & Pt Hr o 5 5 A B rAR R, BT R BUa ek
AL e R 58 2 I A B 200 B ) AR 7 B A DT oA R o o A8 L P P BRI T v &5 SRR I B 280 P B
fiK, Mg2Si S AR AR, M FRAG T 3 AR FE AN v 1 LT fS A 26

NT FEEEBNES SRS, AT TR 5K o AR SCE I R ANRE A 1 12 AR 5 SR AT LA
BE kA SAd M, W 4 fim. RIEEHWRARIgN = —k*1gF +C , Ho NZIEHR XS, F NN,
SRR, MINBIREIN = 10%, R 2#RE 5 I B RN R Bk A7 A 21.899 kN M1 22.415 KN,  3#F1 4#FF i 1)
R RMECE AT 7374 30.628 kKN 1 35.208 kN MR 2K, S KM EEAT L ATUKT 30 kN, K A4
3HAN AHFE SR R ER . 455 XRD 500, B ROGR EEAR AR OB /b & Si ik &1, AR T4
IR 9% 55 5 1

Table 4. Tensile and fatigue properties of A1Si7Mg0.4alloys with different aging treatments
* 4. TEIFMAEZIRE AlSiTMg0.4 & & RRLRFIE 5714t

FiS  PibisE RyMPa  JEROEE Re/MPa WiEHKE A% k PR SN (N=2x10°)  F/KN (N = 10%

1# 303.5 264 3.7 4.25 7409 21.899
2# 316.7 256.7 4.5 4.07 7230 22.415
3# 306.6 236.8 5.8 3.8 7596 30.628
4# 302 221.7 8 3.4 7411 35.208

P MR LR 20 AR RO B 2% A T BORE S AT A SR, 45 Ranla] 2 Fow. PrA e dh
3L R O AR/ R LT LEABIRDIR 20 A, B AR LB 50 o LS AL R RE AL SV R T A G R
A, RFEEARGREZ . MK 2(a)MIE] 2(b) T AR Y, FERE B 50 00 A B3R R B 2 22 T &) 2(c) M 2(d)
VAN 2#FE L, ISR R S AE B A A I SIPE R 2, S L SR DX I RIGR FE AR 34T 4 B
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Figure 2. M etallographic micrograph of AlSi7Mg0.4 alloy with different aging treatments: (a) 1#; (b) 2#; (c) 3#; (d) 4#
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Figure 3. DSC curves before (a) and after (b) fatigue testing
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H135.208 kKN, A B R0 B AR IR 340 440 i /2 KT 30 kKN UM 283Kk . 454 XRD &5 301, Ik
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