M icrostructure and T ensile Properties of a Rapidly
Solidified High Silicon Aluminum Alloy
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Abstract: An Al-17Si-6Fe—-4. 5Cu-0. 5SMg alloy was manufactured by rapid solidification/powder
metallurgy (RS/PM) process and followed by T 6 temper. Microstructure and tensile properties of
the extruded and T6 tempered alloys were studied by means of modern measuring techniques. The
results show that the second phases in the microstructure of the alloy were obviously refined by this
process, through T 6 temper coarsening of the second phases occurred and a new phase precipitated
in the matrix; the tensile properties of the alloy were characterized by high strength, low ductility
and improved heat resistance.
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Fig.2 Microstructures of the alloy in the different states (SEM ) (a) ingot metallurgy; (b) extruded; (c¢) T6 tempered
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Fig.3 TEM micrograph of the rapidly solidified alloy  (a) as-extruded; (b) T 6 tempered

T6 s
450MPa, T6
, 4 , ) 500M Pa,
, ( ZLL117
AlSi¥Fe-Cu-Mg R Fe 250MPa) s
Fe 1% s
Cu, Mg s T6
[9] 500
’ \ ——§-as-extruded 24
T6 , 400 [ ——§-as-extruded+T6 L2
AlSi-Cu-Mg 300} o
E —o—0y-as-extruded 12 i
3 200} ——o-as-extruded+T6 ©
8
100
S0 100 150 200 250 300 350"
T/°C
5

Fig.5 Variation of ultimate tensile strength and

elongation of the alloy with temperature

e 0250 m,
4 T6 ’
Fig- 4 The needle shape phase precipitated from the ’ 150
matrix of the T 6 tempered alloy , 150 ,
300
2.2 110MPa  140M Pa, 13%



16

/2001 11

Fe

300 ,
350

50M Pa

(1) X , Al-17Si-6Fe-
4. 5Cu-0. SMg¢ T6 Al,
Si, AlsFeSi, Al7Cu2Fe, Al4Cuz2M gsSi7 ,
, T6

?

(2) )

(3) )

300 ,

[1] N Amano, Y Odani and Y Takeda. MPR, 1985, 11: 642.

[2] T Yamauchi, T Ohnaka, S Kawamoto and T Fukusako. Mater
Trans JIM, 1986, 27: 187.

[3] I Yamauchi, T Ohnaka, S Kawamoto and T Fukusako. Mater
Trans JIM, 1986, 27: 195.

[4] N Amano. Y Odani. Y Takeda and K Akechi. MPR, 1989, 3:
186.

[5]  J Zhou, J Duszczk and M Korevaar- J Mater Sci, 1990, 8: 91.

[ 6] P Todeschni, G Champier and F H Samuel. J] Mater Sci, 1992,
27: 3539.

[ 7] J L Estrada and J Duszczk. J Mater Sci, 1990, 25: 886.

[8] JZhou, J Duszczk and M Korevaar. J] Mater Sci, 1991; 26: 824.

[9] J Zhou, J Duszczk and M Korevaar. J Mater Sci, 1991, 26:
3041.

[10] J Zhou, J Duszezk and M Korevaar. J M ater Sci» 1992, 27:
3856.

[11] R M Gomes, T Satot. H Tezuka and A Kamio. Mater Trans

JIM, 1998, 39: 357.

[12] R M Gomes, T Satot and A Kamio- Light Metal, 1997, 47:
90.

[13] T S Kim, S JHong, W T Kim and C W Won. 1998 PM World
Congress Light Alloys, 1998: 319.

T S Kim, S JHong, W T Kim and CW Won etc. Mater T rans

JIM, 198, 39: 1214.

[ 14]

2000-09-13; : 2001-04-15
(196259, , ,

(150001) .

(L35 24 M)

[ 1] SKajiwara. Characteristic feature of shape memory effect and re—
lated transformation behavior in Fe-based alloys [J] - Materials
Science and Engineering, 1999, A 273-275: 67—68.
[2] T W Duering. Application of shape memory [J] . M aterials Sci-
ence Forum, 1990, 156-58: 679—692.
[3] H Tanahashi, T Maruyamaand H Kubo. Applications of Fe-Mn—
Si Alloy for Pipe Joints [J] - Trans Mat Res Soc Jpn, 1994, 18B:
1149—1154.
[ 4] , , . Fe-Mn-Si
[J] . , 1997, (8): 8—9.

[ 5] K Nagaya, Y Hirata. Analysis of a Coupling Made of Shape
Memory Alloy and Its Dynamic Response Due to Impacts []]
. Journal of Vibration and Acoustics, 1992, 114: 297—304.

(59801005)
2000-10-28; 2001-0626
(1963, R ( ).

56* (300130)

(L#&% 34 )
[9] C Wolden, S Mitra, K K Gleason. J Appl Phys, 1992, 72
(8): 375-3758: 3750—3758.

[ 10] , , , 1996, 10 (2): 151—
156.

[11] ) , , 1998, 27(2): 126—
131.

[12] JuJH, MoY W, Huang X Q, Xia Y B Journal of Shangh ai

University, 1998, 2 (4): 337—341.
| 13] J Yu, R F Huang, L Sh Wen, Ch X Shi, M ater Sci Eng (B),
1999, 57: 255—258.

(59976038)
2000-11-28; : 2001-03-09
(1976- ), ,
323- 135 (230026)




