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Evaluation of Mechanical Properties of T5-A356 Alloy with Grain
Size by using Nanoindenter and AFM

*S. H. Cho!, C. S. Lee!

! Department of Precision and Mechanical Engineering, Pusan National Univ., 2
Univ.

, C. G. Kang®
School of Mechanical Engineering, Pusan National

Key words : Thixo/Rheo-casting, Vickers hardness, Nanoindentation

o9} o]
AAFuEre] ooz
salEo] Fabs Hwrt
ol glold WA
Aejz s xAe AAY
de. o= Ao R
=27 Hlxﬂé}e

AEe] 47 54
A 2palgko] o] 3
A 44
Ak E O}
Z7] 84,
=717} Ulﬁlﬁ‘r
FAahe
A= AX1}7:]—X3§—
23
el e HAT
oo APANE %
2 Qo] B4
Al-Si A F
F5he
ot

=
me 2

$02 gol AT gt

A7k 8 ARkl o
1 me AAH §d o
Fate] A4Sl =]

o H

I
N

4
3

i
a

KX
=

€] /7
AR5 A
wlego] A7}
5 g8t 1u
74 271& kang

O

sl o) 83

A== A356
ofv] A=l
& 50~60%% 7FE A
demA aAe)
g wgoz A7td 27
B g 4 8
270 F 40 95

4

ﬂlg N
>

12

o] XA 60 %
stk ° A ?ri T5-10h
A ARY A7) 9 m}%
A7 ¥ A7] GS(Grain S

289

i)

(1)*10 o] g3l o, GS1 & ﬂé% AR 9
A%B(Degel T0um v GS2 = T0um ol %
, GS3 £ 100um o]l °’XPE veRdth &
ARH A7 A=APE S8l UriOJiEH
SAH(CSM)F HIAL 4= 2 (Vickers microhardness)S-
] ngsl} ke H]ﬂ_ol_oﬂ;]_l ]/]_L O]—O]/\]B’—] -r]?l’ Z}H

Nanoindenter® XP (MTS, USA)E A}%a}aigm], Ad A
25 dolol= wE=HA] kRS ARESIITE Al &
o] BAel= Fstdv A AFM FHQl XE-100 S AFE
skl Tt

7

—_

9

m

,_\
SH
=

o

o
rQ ol

O

_lb‘ ol
o ol o H o

Ov

ft offt o, oft 2
rr L _IN‘ rsk

I

i
m
=
K

Fig. 1 &
Zx7 E%
gtk sk

AA
3 X]”“i 871 entrapped eutectic phase 7}

E

AR
[e)

o) Fogel T3} HefE AL
35 Fig. 2 4% A% 84 =4
v} =k E]?i

RELE=1

o)
=

oy

Fig. 1 Microstructure of with casting (a) rheo (b) thixoi
Table 1 Vickers hardness with casting at GS1, GS2, GS3

Position Mean(kgf/mm?)
Gs1 Rheo 53.6 590.1 61.9 58.2
Thixo 75.2 77.1 65.7 72.7
GS2 Rheo 51.3 53.6 52.4 52.4
Thixo 72.4 65.7 715 69.9
GS3 Rheo 46.3 46.8 42.4 45.2
Thixo 54.2 55.3 58.5 56.0
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Fig. 2 Microstructure and AFM scan image of entrapped
eutectic in thixo-cast
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Fig. 3 Vickers hardness with grain size
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Table 2 Nanoindenter-hardness with casting at GS1, GS2, GS3

Position Mean(GPa)
Gs1 Rheo 1.28 1.23 1.18 1.23
Thixo 1.43 1.40 131 1.38
2 Rheo 1.01 1.14 1.15 1.10
Thixo 1.22 1.21 1.18 1.20
Rheo 0.83 0.83 0.80 0.82
Thixo 1.16 1.08 1.11 1.12
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Fig. 4 AFM scan image of indented surface with casting
process at GS1 (a)rheo (b)thixo-cast
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Fig. 5 Nanoindenter hardness with grain size
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