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Post-heat Treatment Properties of Thixoformed of A357 Al Alloy Product
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Abstract Recently, semi-solid forming (SSF) process has been applied in many automobile parts for improved
weight reduction, better environmental protection and energy savings. SSF process was well developed for high
volume production of light weight aluminum components. In this paper, knuckle has been manufactured by SSF
and then the microstructures and mechanical properties were investigated followed by various heat-treatment

conditions, It was found that the examined microstructure was equiaxed at the whole cross-section area.
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Table 1. Chemical composition of A357
Al Mg Si Fe Ti Cu Zn
rem. | 05 70 } 015 | 015 | 0.05 | 0.05
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Fig. 1. The schematic diagram of MHD.
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Fig. 2. The Aluminium-Silicon binary equilibrium diagram.
815
610 \\

e

g

g

£O8

pol-te) }

g

Temperature (C )

580

8
TR
r

5785

00 01 02 03 04 05 08B 07 O
Solid fraction

Fig. 3. A plot showing variations in the solid fraction as
a function of holding temperature.
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(a) Thixoformed at 580°C (bﬁ) Th‘ixc;formed t
Fig. 4. Thixoformed knuckles.

Table 2. Re-heating conditions of A357 MHD billet

. Heating Time | Temp. Billet Size
Materials (sec) ©C) (mm)
A357 450 590 L: 100 ¢: 65
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Fig. 5. Microstructure of different position in the thixoformed knuckle.

ZA ghaa) HEolu §i §hgo] adrch Ao
o2 wsit) ot el Sie] 71857} gro} Adke]
Sio] EAsH, o Wlell SigdAlEe] AYog BY
Hol U= AL Fg. 6@plr B 5 Aok 9o 3
A e FFRA Sio o] B AL AR
AoflA] BRI 4= Utk Mge| 4% odHTle 2
Az 11 Po] S U & Utk

WAL AEE 3087 s RIE & AFTlA
St FASIERFEE olFAY o ol SidHy
@] 2ol Jor RAE EA),

=2 Hells Mg SiE-2ydo] H&Eo] ok
(Fig. 7@)[6]. T2 Me&s B3 Fa<o o)
U 23] #ds), AEE9 vHE 58 dotuA
ot st AzjAlzto] #7) wWEo] ool
SidakEo] FE|A] Belal o AT Ws)
7} Qo] Helrh, o]#dt dd8 HMEAS Esjrw
A% = AUrt. FHIHT ATk BT e
BYE goler] 918 vhea A¥ES A7 7A
A EIAE We) vRAe Sigo] ot Well
EEAY, b B8 Bt o Well 308




20 HUZ - AHE- - olE

(a) As Formed
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(b) T8 heat-Treated
Fig. 6. SEM micrographs & line scan of as the T6 treated microstructures.
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Fig. 7. SEM micrographs & line scan of the homogened microstructure.
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Fig. 8. Tensile strength and elongation of thixoformed knuckle.
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Table 3. Comparison with various processes in T6 heat-treatment

Process Temper YS [MPa] UTS [MPa] Elongation %
SSF* As Formed 110[110] 220[220] 14 [13]
SSF** As Formed 100 260 15
SSF* T6 240 [276] 320 [345] 12 [8-12]
SSF** Té6 260 345 4
Sqz*** Té 250 330 8
Forged* Té 280 340 9

Note) *: Chiarmetta data(1996)[4]; bracked, [ ] - AEMP data; **: KIMM data; ***: John L. Jorstad, Formcast Inc. [5]
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(a) Mechanical properties

.

[ As formed ]

[ T8 heat treated ]

(b) Microstrusture

Fig. 9. Comparison of mechanial properties and microstructure of section A.
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{a) Mechanical properties
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(b) Microstrusture

Fig. 10. Comparison of mechanical properties and microstructure of section B.
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