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Changes in microstructure and mechanical properties of
cast Al-Si alloy due to hot rolling

Kazuhiro TOYAMA*, Kiyotaka MATSUURA** Munekazu OHNO™*

Taiki SATO™* and Masanori NAK AYAM A ***

Effects of hot rolling on microstructure and mechanical properties of a cast Al-Si alloy have been investigated. The hot
rolling was carried out at 330°C with rolling reductions ranging from 0 to 80%. With increase in the rolling reduction, the
shrinkage cavity decreases in size and volume fraction, and also the eutectic Si particles decreased in size and distance
between the particles. In the hot rolled samples, the Al matrix phase consisted of recrystallized grains of which size is
comparable to the distance between the eutectic Si particles. Ultimate tensile strength of hot rolled sample increased
nearly 33% compared to the one without hot rolling. Elongation of hot rolled sample was about 4.5 times higher than the

one without hot rolling.
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Fig. 1 Schematic drawing of mold and ingot.

Fig. 2 Cutting position of the workpiece.
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Fig. 5 Enlargement of silicon particle in cast and hot rolled samples. Rolling reduction: (a) 0%, (b) 30%, (c) 50% and (d)

80%.
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Fig. 6 Increase in density due to hot rolling.
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Fig. 7 Decrease in distance between Si particles due to hot
rolling.
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Fig. 8 Decrease in Si particle size due to hot rolling.
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Fig. 9 Crystal grain structures of (a) an as-cast sample observed using an optical microscope, (b) 50%-rolled and (c) 80%-

rolled samples observed using an FE-SEM/EBSP.
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Fig. 10 Change in 0.2% proof stress due to hot rolling.
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Fig. 11 Change in tensile strength due to hot rolling.

Too FEREM D& TR Fig. 7 TR L 7o 3 SURLFRIFR & B
BULRIIELTWS, MMAT, LR oI Sk -0
Z X DGR FUT B ICEA L TV B T &b, X DM
for U fo el SR F OSBRSS O R 2T L 7 2 & AVR
BEh b,

3.2 BRI B L UBHEIRY

Fig. 10 13 0.2% M/ M IF T BT E D AR, 0.2%
Mt 77 EREM TIRITIERIC & & FIRIEF—E DA /RT A, 8
B E D b EWEEZRL TV S, Fig. 11 13, FliEm
I RE TR IE D e TR g, FEZ S C ik v glEk
S FHEIML TWa, HREZEAETITHh N, HERIC T AL
AL CWa 7w, FREIC X 2N T Lo EREATH
BWEEZ OGNS, o2 L, A T6 WU R 0 BULEL T
by, FIER 0% OFKEOMM B LU dvwIns—
I 75 T6 AALEM D ACAC B4 DEICIT VY AC4C FHiEH D
BRI K3 RIS OB A A L ol Y ok
niE, SRR (FY Fo4 8 RT — &80 4570 um

40

Elongation / %

0 1 1 L

0 20 40 60 80 100
Rolling reduction / %

Fig. 12 Change in elongation due to hot rolling.
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dendrite

Fig. 13 Fracture surfaces of tensile specimens. Rolling reduction: (a) 0%, (b) 30%, (c¢) 60% and (d) 80%.

HY, TOFFMIISHEOREL LTS,

Fig. 12 (C5[BEHMIH O 0 Z L% RT, < ORI & FELER
50% ZHBZ B EHODNAMICH ELTOWADN b1 B, 51E
HE & RETY, FER30% B KT 50% OFEE O MUiH
BEMEFEAEEDLOLIWEE > TW5, AC4CH St ic
595 SRR A LB OB A TEE L 2 WFgic B LW Tid, &K
FLOERTES A 02% DL I 3 EABICEER S B L O
W O3 2 2 EAURENTEBD, TDEXDKILDOH
A ZEEMER T 20 um FREEICHY T 2 2 EAWmE SN T
W3 Y, F 7z, ACACH $iE#f o [mlfnih 19 97 alih 217 - 72
I XN, RO EZFEFIC NS BRILBEFEEL T
B, FHaDBHOEEHI ERERLASELET 5 T LG
ENTWVB 9, F7, ACACH #siE#ficxtd 3 HIP MLE D
BAFA L 2WIRIcB VW TIE, HIP A C & calkih
IR 288K (FL) DA OS5 A 50 um 7>
517 um BRELICHEVD U, BT NBF I 3 A &, F
FoiE D S DT E b FlE R e O Hhi St BRI AL
kg3 EpmRanTVa P, AFEEBRICBWTIE, Fig 4T
S L 7o & 50T, HEER 50% F Tl 40um FEE DY 4 XD
SHDBEFEEL TVE, TOLIBEKINT 5 v 7 OFRAEFHRK
Ly, Moomn e cuwasEELoNDE, £, Tt
F60% 5 80% THUMNE ELTVWD DI, Fig 4 Tiiam L
kS, TNSDH Y FAICBW T THETx 54
1 ZDOGHIMBIFAELTEB S, KO A XEENRED L
TlickBEEZOND, MAT, STKFRHEEY B8LUS
B4 X8 PR Lo Eb20—KEEZ LN 5,

Fig. 13 35 [5RAER - 0 ki SEM Hi{E Tdb %5, KRHITRL
TWVW3 LI ITHEM OB TEYIE AL 7Y F 54 b2
ENtz, o0, SBEMIcBOL TR, BESIHERICEATS
D, SFROGENBIEOMEEICHEEG Ll EE2E LTV,
—, BRIHEEENE L oAk Tld, mriiEEsRT T« v
oSy — USRI NG, F1z, BRIV T« v
TNy — N EDBZENEBEIML B0, RSk %
ELTVWAI EDBDbD 5,

4. & El

AL-Si & @858 O B HEAE T & 5 MR B £ O BT

WHAATEET 2 LIk D IO LS imsE ot

(D FEIEREOEINE VS B OEENEIL 7o, FLER
60% &t A Akl ciIKILIIBIE SN - 7,

(2) SFEMITHEAE LT 7R A8 iy Si LT 5 2 FE AE
IR i =S g A

) AMHEERET C SIc kDR T IV I = 2 Db &L
DAL & N fco AFERSM TR AFRERKIERL L, < DRk
E Rt sz i St o L 0ilf & N3 2 EHURIE S
N,

@) FRERE & HITHEER S I8N L 7o, $5EMITHE~ITE
HER D BRIE 13 Ee A THI 33% 18] | L 720

(5) GRS MO L EREER A 50% 2 A 5 L& LS
WML 7o ATV =9 A5EOEEIKILO FEEICHD T
REEEINDE I EMWRENTIS,

2 & X #®

1) A.Pacz: US. Patent No. 1387900 (1920).

2) AREE CReE, 19 (1956), 59-65.

3) B.M. Thall and B. Chalmers: J. Inst. Metals, 77 (1950), 79-97.

4) S. Justi, K. Korben and K. Lohberg: GIESSERI FORSCHUNG, 24
(1972), 37-44.

5 HEREE BSE, 16 (1955), 135-143.

6) HAEE D ®eE, 17 (1955), 51-70.

7 EE R REE, 34 (1984), 361-373.

&) EEAES], I I, HA KR 8RS T, 72 (2000),
465-470.

9 HPEIEM, EEE, duliskek, ORPEIE, SRIEEER, MR
&, =AHAREE, 44 (1994), 216-221.

10) KUGfEm, JESHcE, dlisds, o Enak C ReE, 46
(1996), 365-370.

1D SebhER, M3, s 88 L= ReE, 37 (1987),
268-276.

12) S, M
261-267.

13) H. Drar and I. L. Svensson: Materials Letters, 61 (2007), 392-396.

14 AFE B, K8, KaiErn, B, ZIRE, el
h ST, 49 (2008), 990-994.

15) A/ NE, FHBZ, WHEz, DMRERE, £ & &R,
55 (2005), 159-163.

16) AN, HE IR, KRR, RMLED, PSR, SHR
— . AWM ramX A (AfD, 61(1995), 894-899.

17) ARG, BRI, A B, SEHB— AR 2
WOCE (A fR), 61 (1995), 2342-2348.

Ak, EERS LEER  BEem, 37 (1987),



