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The Fabrication of PVA Polymer Coated on the Surface
of B,C Nanocomposite by High Energy Ball Mill
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Abstract : Mechanical coating process was applied to form 89 %-hydrolyzed poly vinyl alcohol (PVA) onto

boron carbide (B,C) nanopowder using one step high energy ball mill method. The polymer layer coated on the

surface of B,C was changed to glass-like phase. The average particle size of core/shell structured B,C/PVA was
about 50 nm. The core/shell structured B,C/PVA was formed by dry milling. However, the hydrolyzed PVA of
98~99% with high glass transition temperature (T,) was rarely coated on the powder. The T, of polymer materials

was one of keys for guest polymer coating on to the host powder by solvent free milling.
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Fig. 1. The calculated results of the AE/Q,
STS ball.
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Fig. 2. Variation of X-ray diffraction patterns dependent
on the milling time for the B,C powder milled with 89%
hydrolyzed PVA.

B,C ¥4% 2 27108 B8 3Y5l] = =
715 wlasie] kel dab E4lEee 13 3(a)0t
7ol PVAE 94 3 &3t B,CE U= A
+, 7] 1087 4598 733 o), PVAe} &7
B,CE HHsh= 7% B}l 7} o] wEA %19
Hiet, 2ev EE Azke] F7KS B,C Rt
U F, 5 2% 2o Bl delA:
A& sl ol B,C A 21 &F Wi
©2 B,C9} PVAE A HHE 75, pvAZl B,C
+1e] AL WA 9EE e S el &
T gY@ ATAHREENE duHeE B,C
S st & A9 S92 70 AIZHEF 60717
olahe] EA|zte] HQ3dk AoF gEx glont
[13-14] Sola] o3hE 3= PVAgle] B,Cit £ <
TollA ARSRE Y Al 2wle] 9l dellux] £ A
A5 o] g3le] WY A5, dub A8t B A
o} vlasle] v F43] FY vRespl doful= A
< AT 5 A

PVAS} 7 BS 33t 24 TEM 34 2
= a9 3l R B2 Fo(core)ol]
B,C Wi=tto] glew el gk HFe] IR E
A3 PVAZE EAghe. 2] BoFe FRE T

Journal of Korean Powder Metallurgy Institute

2400 -

—m— B C milled with PVA at 700 rpm

2000 | == Pure B,C milled at 700 rpm 9

nm)
a

2

<

L

(

Particle size
&
g
A

@
o
=1
I

&
[

I

(b)

Fig. 3. (a) The influence of milling time on resulting par-
ticle size for pure B,C and B,C with 89% hydrolyzed PVA
at 700 rpm and (b) TEM images of the core/shell struc-
tured B,C/PVA particles after ball milling at 700 rpm for
50 min. The core/shell structure was confirmed by high
resolution TEM measurement.
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Fig. 4. HRTEM images for B,C powder milled with 98~99% hydrolized PVA particles (a) after ball milling at 700 rpm for
50 min. by high energy ball mill with water cooling system and (b) after ball milling at S00 rpm for 12 h by planetary mill

without water cooling system.
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