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Beryllium Effects on the Morphology of Iron Intermetallics
in the A356 Aluminium Casting Alloy

Jeong-Keun Lee, Chong-Sung Park and Myung-Ho Kim

Abstract

Microstructure of A356 aluminium alloys cast in a permanent mold was investigated by optical microscope and image
analyzer, with particular respect to the shape and size distribution of iron intermetallics known as [B-phase (ALFeSi).
Morphologies of the B-phase was found to change gradually with the Be:Fe ratio like these. In Be-free alloys, [-phase
with needlelike morphology was well developed, but script phase was appeared when the Be:Fe ratio is above 0.2:1. With
the Be:Fe ratios of 0.4:1-1:1, script phase as well as Be-rich phase was also observed. In case of higher Be addition,
above 1:1, Be-rich phase was observed on all regions of the specimens, and increasing of the Be:Fe ratios gradually make
the Be-rich phase coarse. It was also observed that the {3-phase with needlelike morphology was coarsened with increase
of the Fe content in Be-free alloys. However, in Be-added alloys, length and number of these B-phases were considerably
decreased with the increased Be:Fe ratio. It was concluded that Fe impurity element to be crystallized into needlelike
intermetallics was tied up by Be addition element, and new phases were crystallized into script or Be-rich intermetallics.
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Table 1. Chemical composition of the A356.2 ingot (wt.%)

Si |[Mg| Fe | Ti | Cua | Mn | Cr | Ni Sr Al

7.10§0.3410.07]0.14 [0.004|0.001|0.002[0.003 { 0.0002 | Bal.
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Fig. 1. Fe and Be content of the specimens(wt.%).
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Fig. 3. Various morphologies of the iron intermetallics in non-Be added and Be added specimens; (a) needlelike morphology, (b)
thick phase, (c) script morphology, and (d) Be rich phase.
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Fig. 4. Optical micrographs of the as-cast specimens Fig. 5. Optical micrographs of the heat treated specimens

contained 0.68wt.%Fe with various ratios of Be:Fe; contained 0.68wt.%Fe with various ratio of Be:Fe;
(a) non-Be added, (b) Be:Fe=0.1:1, (c) Be:Fe=0.2:1, (a) non-Be added, (b) Be:Fe=0.1:1, (c) Be:Fe=0.2:1,
and (d) Be:Fe=0.6:1. and (d) Be:Fe=0.6:1.
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Fig. 8. Results of the image analysis as a function of Be:Fe ratio.

(56)



T A 18¢ Al 4 3 (1998. 8) e ] - —-1363 —
o] FAste= AL T34 FAAEA AF AR [3] S. G. Shabestari and J. E. Gruzleski, Metall Trans., 26A
Adasto] YAEE BAA 9 Bertsiabel Aol Fe (1995), 999,
L 4] Yen-hung Tan, Sheng-Long [Lee and Yu-Lom Lin,
7} AR % o7 o AR [
Pl 23 A 1Al Metall Trans., 26A (1995), 1195.
(5] Yen-hung tan, Sheng-Long Lee and Yu-Lom Lin:
¥ 7 Metall Trans., 26A (1995), 2937.

2 A7 dF= 1997 = st shal el
A &lel] 2falf o] Fo gl 2w, o] o] FAL=T -
=i

| .

&

HD

2

[1] L. Anantha Narayanan, F. H. Samuel and J. E. Gruzleski,
Metall Trans., 26A (1995), 2161.

[2] L. Anantha Narayanan, F. H. Samuel and J. E. Gruzleski,
Metall Trans., 26A (1994), 1761.

[6] D. A. Granger, R. R. Sawtell and M. M. Kersker, AFS
Trans., 115 (1984), 579.

[7]1 G. Davignon, A. Serneels, B. Verlinden and L. Delaey,
Metall Trans., 27A (1996), 3357.

[8] G. Gustafsson, T. Thorvaldsson and G. L. Dunlop,
Metall Trans., 17A (1986), 45.

[9] K. G. Wikle, AFS Trans., 86 (1978), 513.

[10] Lennart B ckerud, Guocai Chai and Jarmo Tamminen,
AFS. v 2, Foundry alloys, 135.

[11] S. Murali, K. S. Raman and K. S. S. Murthy, AFS Trans.,
165 (1996), 1175. .

gk £ J|E HZuE 7)3]
o« A 21998 9% 22~232) wjal (09:00~18:004]
SESE P R L SRR DR
0 ArHdAAE AR BET} BelE wE A, w59
oz 7} v :¥8
O 3 AF W] & A} FARE, 7]eAl w3
0 ed QA @) AL, APIAER, AR,
utxiul = 500474 & A
(=) Muller- Wemgarten Leibfried Mahle,
French, Acheson 5 20037 < A
O < Al (AP EARRE A 222 AlE (PKATEC), 5439 4],
8} &4 A od A (STEPI), A A+
o F 4 AhRlE 238, Aol AEFd 3 523,
HAH) ERC-NSDN, ¥3}+-2)| ERC-CAAM, gH5Ak33] 2] A
O 9 B A :PKATEC(A3$}:051-510-1480~90, # ~:051-582-9833)
# A AL A af o] oAt slatel] el AlaHS
F3 Ae BP9 ARA R Felulgnic)

(37)



