=27 A7 A, A178, A3E, pp.102~108(2018.06) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 17, No. 3, pp.102~108(2018.06) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2018.17.3.102
XSkt A AlSiCu &322l Z[AH SEdE
i 57| _|_|3|. = &o| o|F Hx2l3H

H * ** #
g, 484
EMdietm Hebari3stn, Cadoistn M2 3t

Optimal Double Heat Treatment Process to
Improve the Mechanical Properties of Lightweight AlSiCu Alloy

Sang-Gyu Park’, Chung-Seok Kim"™*
Depar tment of Advanced Material and Engineering, Chosun University,

**Department of Materials Science and Engineering, Chosun University
(Received 18 April 2018; received in revised form 21 April 2018; accepted 1 May 2018)

ABSTRACT

The objective of this study is to develop the mechanical properties of an AlSiCu aluminum alloy using the
two-step solution heat treatment. The microstructure of the gravity casting specimen represents a typical
dendrite structure with a secondary dendrite arm spacing (SDAS) of 40 um. In addition to the Al matrix, a
large amount of coarsen eutectic Si phase, AlLCu intermetallic phase, and Fe-rich phases is generated. The
eutectic Si phases are fragmented and globularized with the solution heat treatment. The ALCu intermetallic
phase is also resolutionized into the Al matrix. The 2™ solution temperature at 525°C may be an optimal
condition to enhance the mechanical properties of the AISiCu aluminum alloy.

Key Words : Two-step solution(O| A 11-&3}), AlSiCu, Dendrite(FX|A4), Intermetallic(F52+2HHE)
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Table 1 Chemical composition of AISiCu alloy
(Wt%)

Alloy Si Cu Fe Mn Mg Al
AlSiCu  6.01 209 1.03 0.19 0.12 Bal

Table 2 Schedule of solution heat treatment

lst 2nd

Specimen . .
P solution solution
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Fig. 1 Optical micrograph of AC AlSiCu alloy
showing typical dendrite microstructure

Fig. 2 Microstructure of AlSiCu alloy; (a) BSE
image showing various phases of AC, (b)
BSE image of ALCu of AC, (¢) BSE
image showing various phases of T4A2 and
(d) BSE image of Al,Cu redissolution

Fig. 3 The EPMA element distribution of AC
AlSiCu sample

Table 3 Chemical composition of the main
intermetallic phases in AC AlSiCu

alloy(wt%)
Alloy Si Cu Fe Mn Al phase
Alis(FeMn);Si,  10.7 - 220 8.6 56.6 a
AlsFeSi 175 - 231 26 566 B
AlCu - 513 - - 486 5]
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0-AlLCu, Si A 283 7|AWol Z+zhel A (Al
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Fig. 4 Microstructure of AlSiCu alloys after
different solution heat treatment ; (a)

T4A, (b) T4A2, (c) T4A3, (d) T4B, (e)
T4B2, (f) T4B3

Table 4 Silicon particle characteristics of the alloy
after solution heat treatment

Measure AC T4 T4 T4 T4 T4 T4
ment A A2 A3 B B2 B3
ar::?ﬁlz) 471 314 296 261 317 258 20.6
Arsart)f;t 0.16 037 059 0.77 037 0.62 0.83
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Fig. 5 XRD profiles of AISiCu alloy showing
diffraction peaks of typical solution heat
treatment
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