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A Study on the Microstructure and Hardness of
Al-Si-Mg Alloys upon Heat Treatments
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Abstract The effects of heat treatments in Al-Si-Mg alioys on the microstructure and hardness have been investi-
gated by the optical microscope, scanning electron microscope(SEM), and Rockwell hardness tester. The materials
of various compositions are melted in a vacuum induction furnace under argon atmosphere. Five different Al alloys
are prepared from commercial purity aluminium, magnesium and Al-25Si alloy. Two types of aging treatments are
performed: i) Isothermal aging of the specimens at 150°C, 170°C and 190°C. ii) Pre-aging of the specimens at 60°C,
80°C and 100°C, and followed by final-aging at 170°C and 190°C. After the heat treatments, Rockwell hardness are

measured with all the specimens.

(Received January 10, 2000)

Key words: Al-Si-Mg alloys, Mg,Si, FeMg,;SisAls, Aging treatment.

1. M E

AL A 2 gFAREe) wgel 3ol EFhlwE
e F2AY AL A3 STk FAd Ut
Sig 5~8% &I oFFA AlLSI FFo] AAEY
FZo o)1 9loH, 14~20% Si& FHEF AFTH
AlSE T FEE ASE ol&HI M1l =3
FxAo] FF3 ALSE FEoll A% Mgs 3H7islod
Mg,Sie] 57 M&l o3t F=g ol Sich
AlSi-Mg 2 §29) 7143 44L& a) ¢FvF 7IA
ulellA Mg,Sie] ZESt B, b) &3 Tl A==
Fe 3IghE9] 84, o A Sio 343 EX <8
ARAG2]. ¢FrlFE FFole Feol BLEEA &4
3 ololl Q13 Fe FES Wi Al S
7ARTH3 41, 71AA B4l A= Fe g1kE2] He,
7] R Pl &S, ol2ldt Fe SFES EJT
24 FEE /KRR e 39 83, A
W 24 g w2 93 v} Fe 3E-2

therst Hel2 A=, A3 B-FeSiAl e R
¥ 59 dAd AWAHA GIFE vxH
FeMg,SisAl, FeMgSi, Al 22 Fe &L 24
el Mge FFEos gxz Al =4 R
785 Aol 71dshs 1A Mggae] A3k st
of Mg,SidA#Eo] 7h48A ©cH5]). Mn, Cr % Be

& YAES HVIFOEA Feo] VR PS8 7hAA|
2 4 Arie,7].

Algxgelle ADA A} FLAEGAEYE A
o, ALSi-MgAl a2 AdAEEME OIRE 3skst
2 7] Wi B SRARE St 123 88}
A F F2AIEE 1A B ol WA F T2
EE Pl A2lE onlAlae} St} oAHIAE AJ7Yo)
S7VESE EAE, QRS Ay A, |
AeT FARES F/REL 814 ArHs) # 23
M= F2A] AYAEE Fe B1ME} Mg,Sio] &A%t
A2jel] W giste} el AY-e BEsla, AlEA
2o} AHIAE Aol o3t Axe] HalE RARIEH




AL-Si-MgA| 332 dAjejel] 2Jg) nH=A]z A e Wzt 109

2. WEYY

B A ARRFE ALSi-Mg e 5% Al Mg
3} Al-25Si & AF 35T FEEE AL Ar
gas 9]7|o|A 7tdst] 760°Coll =2 ¥ copper
moldS o|83l Fxst. AT T =Y 4
A= Table 19 JERISITE o] o] Mge] && 3]
oz QI g RS st MgE Al foil2
A FAE Rt FEFFE T W mold TH ¥
25 £ BIEXN F4 Y 2Z39

FZ F 443 e J1F FHEAA A
74mme] AgTel] AJBE W3 45%10° Torr7HA|
HF Al7] T2 Ar gas E9)716A A3lslgon, 84
Al 540°ColA A4 AR §A] F 9] £
Yl 52 AEAEE 170°C~190°CollM A
AIZF A F FPsiant. 2d AEGAN GRIAE &%

Table 1. Chemical compositions of Al-Si-Mg alloys

(unit: wt %)
Si Mg Fe Al alloy
I 6 0.5 -0.1 | bal. | Al-6Si-0.5Mg
I 6 1.1 -0.1 | bal Al-6Si-1Mg
o1 | 13.2 1.9 -0.1 | bal Al-6Si-2Mg
IV | 157 0.5 -0.1 | bal. [ Al-158i-0.5Mg
vV | 157 11 -0.1 | bal. | Al-15Si-1Mg

*Fe: FIWe BFEE EA)

Fig. 1. Optical micrographs of as-cast Al-Si-Mg alloys.
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Fig. 2. SEM micrographs of as-cast Al-Si-Mg alloys.
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Fig. 3. EDS analyses obtained from the phases arrowed in Fig. 2.; intermetallic compound A(a), C(b), D(c), E(d) and
Gle).
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Fig. 5. Optical micrographs of Al-Si-Mg alloys after solution treatment at 540°C for Shours.
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Fig. 7. Changes in hardness of Al-Si-Mg alloys after

aging treatments at various temperatures.
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