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Fig.1 DSC curve of as-cast Al-Si alloys
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Fig. 2 Metallurgical structures of as-cast Al-Si alloys: (a) Al-12%Si; (b) Al-18%Si

B 3 %3 Al-Si &4 SEM 4

Fig. 3 SEM images of as-cast Al-Si alloys: (a) Al-12%Si; (b) Al-18%Si
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Fig. 4 Changing curves of surface roughness of Al-Si alloys: (a) Al-12%Si; (b) Al-18%Si
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Fig. 5 Metallographic structures of Al-Si alloys after T6 heat treatment: (a) Al-12%Si; (b) Al-18%Si
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Bl6 T6# Al-Si &4/ SEM 1%
Fig. 6 SEM images of Al-Si alloys after T6 heat treatment: (a) Al-12%Si; (b) Al-18%Si

I Spot 1 Al Spot 2
Elemnt w/%  x/% Elemnt w/%  x/%
(0] 3.02 5.16 0 494  8.06
Al 38.23 38.76 Al 9431 91.25
Si 57.28 55.80 Si 0.75 0.70
Nd 147 028
N Nd
0 Nd , , o . . .
0 4 8 12 16 200 4 8 12 16 20
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B 7 Al-12%Si 15 EAE A AR T BB 2 h J5 R SEM A1 EDS 7 Hrh t
Fig. 7 High magnification SEM images and EDS analysis of surface of Al-12%Si alloys after thermal exposure at various
temperatures for 2 h: (a) 250 C; (b) 350 C; (c) 450 ‘C; (d) 550 C

MTUAE H, BB SiAIAGAITTRFIRE, &5 WIS 4N 350 CRER)E, TTRA D,
Al IR EEAN— 20 250 CREFR G, AUSI A 12 AUST AR TR BRI A Qg R 12
HIUR 2 A S B BIERTE, AUST MR E 450 CRIARGE R R, HRAGHE—D



2120 hEA O RYR

2021 48 A

Wb, HHIL T2 A KRG AUSI A
Rz, s HATeRE A, RIS Nd
(A T AH, BE A PR BRI R (T S WI ShT H
1 550 CHEEEE PRI TR 2. B2 708U /Nt
K, SRRk oadr, R NEER T &8k
(1) AL O3 Uk .

K 8 Bl Al-12%Si #4555 J5 AT 4 AH 4
2, WK 8 ATLLE H, 1E Al-12%Si & 43517 T6 #4
WELE, e MvIAERER AR, SReEA TS
Wr: BEIRERRER TG, L SRR SIS W 4 /)
IFRIRBUBURLIR, WIAEREARIS 40/ B A 5] . H
Al-12%Si (177 TH 4 AH 5 2% TH 421 9 AT DAL 5% 1A
FEASAL 0 S5 IR = T6 #R Ak HH 4 Jir s R0 RELRES 52 26 T v
A AUSI AHF S A 2GS, it Al
FHEH TR AR R80T e R AR, Al AHIZIK
FEAE RN 3 A ST A Y H IR R, 51 RR RS P
FhiE: 250 CHEEG, AUSI AR A TR,
TG A I e S AERE B KR, i SOHURE
FERE—5 T E: Al Si A R B ERE LR
I 1. BFE 15, AUSI AT ALK
PR 2 80(23.6 X 1070 Kz KT Si K 2 %0

(a)

B8 Al-12%Si #&k & )5 (18 4 AH 41 27

(2.49X10°° K", [T Al MH5E R A, Al AHIE
K= A RN A1 FHAE Si A B BETTEE R AL/S AR
R BKREIFZ. 1E350 CH 450 'Crh, KRBT
(I G A AR KRR B sk /s, ) B 2 TR RS 32+
AT BRAR, X B TR BT R LA a(Al)
b, BEETE AUSI AR, &R T TR
kG . 1E 550 CHY, FHRERERAERF. JHEHEZ
76 550 CHEZET, e RAEmEAN, R~
£ TVEE ALOs kL, iR T A 43 TR RS FE 1
Tt

Fz1 AL Si MRIK R B SR e /00
Table 1

coefficients of Si and Al and temperature

Relationship between thermal expansion

Temperature/'C oa/10 8 K ! as/10 K
25 23.60 2.49
100 24.00 3.04
200 24.75 3.59
300 25.50 3.74
400 26.45 3.92
500 27.40 4.10

Fig. 8 Metallographic structures of section of Al-12%Si alloys after thermal exposure at various temperatures for 2 h:

(a) 250 °C; (b) 350 C; (c) 450 'C; (d) 550 C
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Fig. 9 High magnification SEM images of surface of Al-18%Si alloys after thermal exposure at various temperatures for 2 h:

(a) 250 C; (b) 350 C; (c) 450 C; (d) 550 C
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Fig. 10 Metallographic structures of section of Al-18%Si alloys after thermal exposure at various temperatures for 2 h:

(a) 250 °C; (b) 350 C; (c) 450 'C; (d) 550 C
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Evolution mechanism of
cast Al-Si alloy surface roughness at high temperature

LI Yang, LI Jian-ping, LIU Lei, GUO Yong-chun, BAO Tong, GAO Yu, GONG Wen-jian, WANG Yuan

(School of Materials and Chemical Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: Thermal exposure tests were performed on two cast Al-Si alloys by T6 heat treatment at different
temperatures (250, 350, 450 and 550 ‘C) for 2 h. The surface roughness tester, metallographic microscope,
scanning electron microscope, simultaneous thermal analyzer and other testing methods were used to study the
change of the surface state of two Al-Si alloys under high temperature thermal exposure conditions. The results
show that the roughness change of Al-x%Si binary alloy basically follows the law of R, 16> R, thermal exposure—
R, ascas; With the increase of thermal exposure temperature, the roughness of Al-12%Si tends to decrease first and
then increases, while that of Al-18%Si tends to increase continuously. The change of alloy surface roughness is
related to Al/Si phase boundary cracking and precipitation of rare earth phase during thermal exposure test. By
comparing the roughness and phase changes, it is found that Al-18%Si has better high temperature stability than
Al-12%Si. That is to say, at lower temperature, with the increase of Si content, the tendency of Al-x%Si cracking
gradually decreases.

Key words: Al-Si alloys; roughness; microstructure; thermal exposure
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