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Study on the Microstructural Changes with Modification
and Cast-forging in Eutectic Al-Si1 Alloys

Ji-Hyun Yoon, Eun-Cheol Seol, Seung-Min Park* and Kwang-Hak Lee'

Abstract

Recently, many studies have been carried out to process on the purpose of lightness in a transport parts because of the saving
energy, the environmental problem. The cast-forging proccess can be expected to lower costs without decreasing the mechanical
properties. So, the finest microstructure is needed to gct for applying the cast-forging process with Al-Si alloy because the
microstructure affects to the cast-forging process. For refinement treatment of eutectic S1 and Al solid-solution phase, Sr and TiB
were added in Al-Si alloys. The finest microstructure could be observed when 0.075 wt.%Sr and 0.1 wt.%TiB were added
respectively. In this case, tensile strength and elongation much more increased than as casting. After high temperature
deformation simulation test with grain refinement specimens was carried out, about 70N per unit area(mm?®) of specimen was
confirmed. After hot forging, tensile strength and clongation were increased. It was considered because casting defect was
removed by compressive working. (Recetved December 24,2001)
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Table 2. Chemical compositions of refiner and modifier(wt.%)

I B Fe Vv Al
Refiner 4.7~ 0.96~
(Q-Al) 51 102 0.17 0.08 bal.

22 AR AEzse] Z1AA AA-E Hrsl ok Sr Fe Si P Al
] g T gxgld 3} a3 Jasiedo) Modifier 9.6l 0.17 0.02 0.001 bal.
Table 1. Chemical compositions of eutectic Al-Si atloys(wt.%).

Si Cu Mg Zn Fe Mn Ni Al
EutecticAl-Si alloy  10.5~11.5 0.2~03 0.2~04 0.3 0.5 0.4 0.1 bal.




Vol. 22, No. 1, 2002

Journal of the Korean Foundrymen’ s Society

- 19—

34 Si¢] JNEFElel =4 AR mAIEAR) A
o] FojAl el A AlA] ©hEA] A= F
8 35 GhdRe) o nAHlRA e WHIkE dobd
7] $l5led I8 A1 (high temp. deformation
simulation and machanical testing machine, thermec
master-z, FDC, Japany2 AA|3169. G37A34
%> strain rate 0.01 mm/sec, heating rate 5°C/secE
7he F 28} SRR S AR R A
271 FYA7IE weE AAslH. sEveeE
E 400, 450 ¥ 500°CE, ¢4S5ES 30%2} 40%=
z}zt WA glem, ol B3l AAl dEAY dx2e
=9} sFETHAle B | nAlEA] W 55 3
3le] H-3} d22AE F3kAt sl

AR ©x ZHAE offdle] FA|o] mM|E Ad
FFE 450°CoIM 40% Dxsle] G F 7[AH A
AL ARsIgen, 92 FIE AHdsle APAF
3} 200 ton ZHAE o83l D3R om|, A2l
510°CoAA 4717 81t 7Hdsle 8413 A2t o
170°CoAl A 10217} B3t AT BF A3

3. «l8dnt ¥ ¥

3.1 23 A-Si 39 W20l nlXl= S| &t

E AeAM A" 34 AlSi T vAERAE
PeHu) S B8l JAslg o, 1 AAE Fig. 19l
ehfigic). ARzl o], 34 Sio] facetdt AlH
22 o3 st Ao E A S & 5
o, Sr A7l wkE vlAE2Y] WH3lE= Fig. 29
eGITE ARRleA] WS, Sr #EFe] 0.025wt. %Y

= 34 S8 i BE97F 45 HepA|RE HEEA
2] ) u]FsE AS JEASE 5 32, 0.05wt.%
d W= FA S NS Axr) A APHNS
S E 4 ok Fig 29 (cpll vepd vkel ol
Sre| AH7lgFe] 0.075wt.% oAl A-sl= 34 SiEl
Aol vl wlAIg ARl E JiERe] B& BEE
= e0%eH, 1 Z71= 4 um o3RS o 4 93
o}, 22y SrE 0.075wt.% oA AIAlllE o oAt
o] MFEA7F e A e HERA] HEE T3
& 4= ik

mEbA, 2 AgelA A" 3 ALSIEHEY 3R
Si¢] 7f=k3}E 93l Sr 7R 0.075wt%Y w7}
7 EFAYE o 5 sk

T

(19)

Fig. 1. Microstructures of eutectic Al-Si alloy at the as-cast.
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Fig. 2. Microstructures of specimens obtained with various Sr additions(wt.%).
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Fig. 3. Microstructures of specimens obtained with various Sr additions(wt.%).
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Fig. 4. Microstructures of specimens obtained with various TiB additions(wt.%).
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Fig. 5. Microstructures of specimens obtained with 0.075%Sr
and 0.1%TiB added(wt.%).
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Fig. 12. The shape of specimen after 30% and 40% hot com -
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Fig. 14. Microstructures of specimens after 40% hot compressive strain. (a) 400 °C, (b) 450°C, (c) 500°C
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