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Abstract The PMMA composited material mixed with alumina studied to find the optimal condition, the ade-
quate ratio of mixing, for the associated mechanical properties such as anti-corrosive, weatherproof perfor-
mance. The 80% of hardness and 52% of scratch coefficient improved according to increasing ratio of alumina,
which is mostly 3 times higher than that of pure PMMA, on other hand 16% of tensile strength and 35% of flex-
ural strength has lost while alumina was adding in. The most proper ratio, having the best availability in substan-
tial production, of composite between pure PMMA and alumina is determined as 93 wt. % vs 7 wt. %. Results of
related five properties had estimated by using of a pentagram.

(Received April 25, 2018; Revised May 3, 2018; Accepted May 10, 2018)

Key words : Composite, PMMA, Alumina, Mechanical property

1.M 8

PMMA(Poly methyl methacrylatey= 733, Wk
FH e 2SS 2 @A EdoloHl
PMMA= &3} idle] o3l HAw=] gfom
715k, st g B Aol o8l FAER
. AT dsbdo] 80~90°ColE® dA e,
! Azl Agtaltt. o]t o=, PMMAS
2 E50l AREIL QITh2, 3]. PMMA
2 Al Hls] 71417 5/0] FA] &
. olefgt o Wi, 54 R Alebe] Eu g

MMA EHAIE Axshk= 3lo] £vH4, 5] &
ATolA, T8 71AIR 58T e W3S T
=Mool Alumina £'42 PMMA "lEg 20 H7}3}
o] BIHIE A= s19th Aluminas Al2F 4k 2
59 7=l ARSET Tkt Akdell 2-8-HrHe).
E3HA 985 v %oﬂ Aluminas= 4=} 271
435k, 749 5 9 HE=sE Faho

TCorresponding author. E-mail : scryu@pusan.ac.kr
Copyright © The Korean Society for Heat Treatment

Hjl O_u
r&

N
Op
e

V=t —E —{U

o, &2
AN o 7
N

Jﬁi

0o
d

i

P BT B o) BelA 54
S 3 JO]-—’ Alumina 3] w2 H=Fe] F3kx
AL gstaat skt

HEHd

2. AEdy

ok

21 M=

2 dToXe EFA ARS 95t PMMA
(IH830, LG MMA Corporation, Korea)2} Alumina
(32015-1250, Junsei, JAPAN)S AR 3153tk Alu-
mina= Attrition mill& ©]83k 500 rpmeZ 60
Z ¢ #2 E3 ¥, PARTICLE SIZE
ANALYZER(ELS-Z2, OTSUKA ELECTRONICS
CORPORATION, JAPAN)E Alg-3te] Hd A}
H717} 1800 nmY-S- ER15HATHEFig. 1).

2.2 A& FH|

PMMA 60g< ZHIg2 =7Y oA i,



44 <x2)sk PMMA/Alumina £3H12] 7|4 4 121

T T y
1269 8692 59552 0s00 °
Dianeter (nm)

0 5972 5571 51969.5 484800 °

(a) Dianeter (nm) lb)

+ T + 7
%o 575 56 21991 13000 ! o3 753 6835 6200
(c) Diamster (e (d) Diameter (nm)

Fig. 1. Particle size of alumina. (a) alumina (JUNSEI,
JAPAN) (b) alumina (by using grinder) (c) aluminasol (d)
alumina powder (by freezing dry).

Fig. 2. Sample of PMMA/Alumina.
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Fig. 3. Compressive strength of PMMA/Alumina com-
posite.
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Fig. 4. Hardness of the PMMA/Alumina composite.
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Fig. 5. Tensile strength of the PMMA/Alumina com-
posite.
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Fig. 6. Flexural strength of the PMMA/Alumina com-
posite.
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Fig. 7. Scratch coefficient of PMMA/Alumina composite.
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Fig. 8. Pentagram of all mechanical properties of the
PMMA/Alumina composite.

Table 1. Mechanical properties of PMMA/Alumina composite

Compressive strength Hardness Tensile strength Flexural strength Scratch
(kgf/cm®) HV) (kgf/cm®) (kgf/cm®) coefficient
0% 1500 96.7 720 1380 0.15
1% 1614 110.8 709 1345 0.40
3% 1653 124.5 689 1310 0.42
5% 2128 129.3 673 1275 0.45
7% 2667 148.2 663 1255 0.46
9% 2735 152.1 610 887 0.46




124 e -

Fig. 9. The manufacture of the PMMA/Alumina com-
posite sample containing 7 wt. % alumina.

Fig. 10. (@) x1000 composite surface (b) x3000 com-
posite surface (c) x10000 composite surface.
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