694 3 #. L& # 2011 IV (42)
(MMA)/
1,2 2
b
(1. , 3004505 2. , 010018)
' 2
MMA 2.1
. ( ) s , ; ,
MMA 30% , > (AR); s
. . o MMA , (AR);N,N s
, , (AR); (AIBN),
. AFM MMA/ , (AR); (MOCA),
. , H (MMA),
, (AR),
0. 11nm, 3.985nm, 2.2
0.67nm, R . N N N
; ) .
TB324 (A 2.3
:1001-9731(2011) IN-694-05 [5]1.
2.4
1
. 100~
s s 120°C 0. 086 MPa 1.5~2h,
60°C, MDI, (70+2)C
, N R 1. 5h, , (
RN ) . .MOCA N
. L2 100~120°C, ,
(DBE) . o A.B
, 120°C , 1h s
o s o
NaOH , 2.5
2.5.1
. f” ( ) /
o 20°C, 24h,
, . a1 0.001g,
) 20°C , 24h, 24h,
(MMA) . , ,
820
% (200711020504) ; (20090514),
:2010-10-12 :2011-05-03

(1982—),

’ ’ ’



(MMA)/

695
Ag = 8T8 100y 346. $Hv 766. 5Hyv, MMA
g1 . MMA ,
2.5.2 ,
HXD-10007M, MM A ,
( IB614892 ), .1
(20 1)C . (65£5) %,
15s, 9. 8N,
2.5.3
MMW-1
. [6,7] .
2.5.4 (SEM) N
0 0.05 0.1 0.15 0.2 0,25 0.3 0.35 0.4 0.45
( S PMMA/%
3400N) o 1 MMA/
2.5.5 (SPM) Fig 1 MMA/elastic polyurethane total body solvent
CSPM5500 ) resistance performanc
, o 1 MMA/
5 Table 1 MMA/elastic polyurethane total body of
hardness
5.1 (HRA.HRC) (Hv)
1 MMA 0(MMA) 68. 42 35.91 346. 8
0 40% 0.0298 10% (MMA) 69. 53 38. 04 364. 1
0.0071, MMA 20% (MMA) 67.19 33.63 323.9
i MMA 30 % (MMA) 75. 90 58.9 694.9
40 % (MMA) 81.97 61.49 766.5
3.4
2 MMA , 3
3.9 MMA , 4 MMA/
MMA °
s MMA
200.077 57y 100 200.005 TowmA) 100 200005 557w 100
160.0} 80 g 180E  160.07 180 €
< = £
£120.0 60< 160> Z120.0f {60=
2 2 #
& go.0l la0= a0} & W R
80.0 40 405 ¥ 80.0 WMM’WWMWM“%
P i il i % ®
40.0r 120 120 40.0t 120
0.0l . . 0 .0 ‘ ‘ 0 0.0 . 0
0.0 1.0 321%1130 40 5.0 0.0 1.0 521931/30 40 5.0 0.0 1.0 321%/30 40 5.0
min . min . min
200.0rgy 30%MmA) 100 200.0rzrz0%mma) 100
€ 160.0f 180 €
‘ < <
O il {60= Zq20.0 {60
L =\
. ﬁ 80. owm 40§
40.0} {20 40.0 WM\)\W I
0.0 R 0 0.0
00 1.0 20 3.0 40 5.0 oo 20 39 70 50
B8] fmin i [E] Jmin
2 MMA

Fig 2 Different contents of MMA friction torque diagram


zhk
线条


696 3 #. %7 # 2011 IV (42)
20007 oAy 0.40  200.075TovmIA 40 200.005 Zo5 Ay 0.40
160.0f 10.32 160.0f 10.32 160.01 10.32

O = O S 2

<120.0F -0.24% £120.0F 10.245% <120.0, 10.24 %

i § ] W §&
% 80.0} 10165 % 80.0 {0.16%& Z go.of “WW‘WWWMG%
kmwMMINMMWVWMMWM %
40.0F 10.08 40.0 ﬂ ‘ ( 10.08 40.0F 10.08
‘
0.0 . ) 0. 0.0! |0 0 0.0 . . . . 0.0
0.0 1.0 ng? I30 40 5.0 0.0 10 BZ'J‘? I30 40 5.0 0.0 1.0 ng:?jlfi_.o 4.0 5.0
EI min El min M 1E] /miIn
200.037 507 miAS 0.40  200.0[5 zovA) .40
160.0f 10.32 160.0f 10.32

O =) 2

"\120.0% 0.24 % < 120 of 10.24

EL LT E :

% 80.0f 163 % 80.0} 1{0. 16%

i WW }&
40.0} {0.08  40.0f »WMWWWWW0.0S
0.0 . . . . 0. 0.0 0.0
00 10 20 3.0 4.0 50 0.0 1 0 2 0 3 0 4 0 50
B 1E] /min 18] /min
3 MMA
Fig 3 Different content MMA the friction coefficient graph
o MMA MMA
b b
. 10% ,
3.5
5 MMA
o . . 5(a).(b),(c) ,
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
PMMA/% s
4 MMA/ . 5(d) . (e )
Fig 4 MMA /elastic polyurethane total body wear fig- , ,
ure , [8]
2.3 4 , MMA
MMA N R s
. MMA ,  MMA I i
30% , .
. . MMA 3.6
30% . . MMA/
° 3D ( 6~9), MMA
s MMA o
’ > [10] MMA
MMA , o
2 MMA/
Table 2 MMA/elastic polyurethane total body scanning probe microscopic grain analysis
MMA/PU <10% :0. 40nm <50% :0. 80nm <90% :1. 80nm :1. 13nm
<10% :0. 40nm <50% :0. 80nm <90% :1. 70nm :1.02nm
MMA/PU <10% :70.000nm | <<50% :80.000nm | <<90% :90. 000nm :82. 342nm
<10% :65.000nm | <50% :75.000nm | <<90% :90. 000nm :78.357nm
MMA/PU :95. 93 nm’ :0. 04 nm® :1.74 nm®
:45. 63nm® .0. 04 nm?® .1.07nm’




(MMA)/ 697

3400N 5.00KV 15.3mm x50 SE S [l 5-3400N 5.00kv 19.4mm x50 SE

(d) & 20%(MMA) & BH 1 TEJHZF (e) & 4§/‘{’MMMA) RS

Fig 5 Different content MMA tensile fractures sweep electron micrographs

0.00nm
50.00nm
0. 11nm, 3. 985nm, 40.00nm
30.00nm
0.67nm, 20.00nm
10.00nm
o nm
-30.00nm
25.00nm
20.00nm
15.00nm
10.00nm 0
-5.00nm 500 1000nn11500 2000 2498
" 8§ MMA/

Fig 8 MMA /elastic polyurethane total body scanning

probe micrograph

3 22 100 100.00nm
S =3 80.00nm
m 60.00nm
-40.00nm
1 : : 20.00nm
Fig 6 Polyurethane elastomer scanning probe micro- oo
graph -\ AT 00530 bmp
v
100 100.00nm % =(12.712)
80.00nm Rt =(100nm,100nm)
80 60.00nm N
40.00nm 20 40 60 80 100
60 20.00nm
E 0.00nm 9 MMA/ 3D
\BELJE 0023D.b . . .
40 Ehase e Fig 9 MMA /elastic polyurethane total body scanning
v
$%=(712,712) . .
20 oo oonm) probe microscopy 3D drawings
0.
20 40 60 80 100 4
nm
7 3D
Fie 7 pol b | . be mi @D) MMA 0
i olyurethane elastomer scanning probe micros-
¢ pde . e p 40% 0. 0298
copy 3 rawings
by & 0.0071, MMA
o MMA ,
346. 8Hv 766. 5Hv,

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



698 0 % 7 # 2011 IV (42)
2) MMA Application to Polyurethane Foams[ C]. New Zealand:
MMA , Chemical Modification of Lignocellulosics,1992. 163-172.
MMA 30% ) [3] Maldas D, Shiraishi N. [J]. Intern J Polymeric Mater, 1996,
33(1):61-71.
’ (3 ’ MMA ’ [4] Alma M H. Yoshioka M, Yao Y G.et al. [J]. Wood Sci-
ence and Technology,1998,32(4):297-308.
| [5] . : SN .
. AFM MMA/ 2009, 2.
o [6] Blom HP, Teh ] W, Rudin A. [J]. J Appl Polym Sci,
1996, 60, 1405-1407.
0.11nm, 3. 985nm, [7] Gibsonlt, Cooksey B G, Littlejohn D, et al. [J]. Anal
0.67nm, . Chim Acta, 1997, 337.151-164.
[8] Lin R H.[J].J Polym Sci Chem,1990,27.97-116.
[9] . ( Y[M.
[ . . [ 2006, 23(2) ,2004. 215-237.
165-166. L10] ' ' (M.
,1990.

[2] Hurimoto Y, Shirakawa K, Yoshioka M, et al. Liquefac—
tion of Untreated Wood with Polyhydric Alcohols and its

The research and microscopic analysis on wear resistance of methyl

methacrylate (MMA) /polyurethane elastomer
LI Ya-bin''?, HUANG Jin-tian®
(1. Tianjin Soda Plant, Tianjin 300450, China;

2. College of Materials Science and Art Design,Inner Mongolia Agricultural University, Hohhot 010018, China)
Abstract: In order to improve the utilization of woodiness material degradation, this paper firstly synthesized
polyurethane elastomer using liquid degradation and copolymerizated the polyurethane elastomer by utilization of
methyl methacrylate, which finds that along with the initiation of MMA the performance and hardness of com—
pound solvent resistance are both increased. When the content of MMA is 30%, and at this point its wastage,
friction torque and friction coefficient are all the biggest. As the joining of MMA the material fracture changed
from understanding fracture to the accurate understanding fracture shift and they are typical brittle fractures.
Using the AFM it can be observed that MMA/elastic polyurethane total body formed between the molecular
structure of interpenetrating. Through the microcosmic comparison with unmodified polyurethane elastomer,
the average size of molecular increases 0. 11nm, the average height of molecular increased 3. 985 nm, and molec-
ular area increased 0. 67nm, and it also shows the formation of the copolymer.

Key words: methyl methacrylate;elastic polyurethane altogether; wear; microscopic analysis
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Preparation of nanoencapsulated electronic ink by complex coacervation
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2. Department of Chemistry, Shaanxi Institute of Education, Xi’an 710061, China;

3. Smart Materials Laboratory, Northwestern Polytechnical University, Xi’ an 710072, China)
Abstract: In this paper, the nanoencapsulated electronic ink containing TiO, nanoparticles modified with stearic
acid dispersed in tetrachloroethylene (TCE) were prepared by complex coacervation using gelatin-gum acacia as
wall materials, and the factors effected the dispersion ability of suspension was discussed, and the nanoencapsu-
lated electric inks were also prepared. The results showed the dispersion was able to be obtained by optimizing
the factors. The nanocapsules prepared with uniform size distribution, and the TiO, nanoparticles were encap-
sulated in nanocapsules identified by TEM.

Key words: electronic ink; TiO, ; stearic acid; microcapsule; complex coacervation



