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Study on nano-ceramic powder modified epoxy resin

Wang Dawei Duan Changbing Wang Baoming
(Weihai Guangwei Composites Co.,Ltd., Weihai 264202)

Abstract The nano-ceramic powders were added into the epoxy resin system by ultrasonic cell pulverizer, and
the epoxy resin composite was prepared to study the effect of nano-ceramic powders on the hardness and mechanical
properties. The morphology, hardness and mechanical properties of composites were analyzed by scanning electron
microscopy (SEM) , pasteurizer and universal testing machine. Nano-ceramic powders enhanced the effect of epoxy

resin, the toughening, mechanical properties, hardness were increased. When adding nano-ceramic powders to the
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amount of 15% ,the best results were obtained.

Key words epoxy resin,nano-ceramic powder, hardness,toughening, strengthening

AR IE CEP) 52— Ff 1 RE DIE 57 A 5 18T P 4% Nl
FA KGR 755 | A R 50 3 vy LRI B 4 i R AR
S PR RE DL B A5 a5 2 N T U OR LR 7R
ZEMR et A MR R SF SR . B EP ML
PAEAE G L R N R g R el i JBE ARG A R it oo it
ZEAE WG TR — s R B 2 T A TR B Y
JIF o R EP P AR — B2 [ N Ah o TR R
BRI RE

20 K Bl B By L RN Y R R JEE A 34 5 L 4
JE W VA Ty o I, FL HE AR AR L LA TR e T A A 1
e T PE R 22 AL PR . BRI 2 A, 40K B R by B A
JEE e RS RS P B i 4 3R T PR P R — 5 Y
T BCPE 5 T R B i) T 32 I T SR AR L B
i IR A A2 B RE A5 7 i B A 550 494 ) T 4R 0 7 i
A B R T B e B 95 P W ) 1 P AR 1
RE 5 43 1 B R i 4 i S P R I R 3

ASHIF A A P D0 40 A TR BILHS A K B 8 3
A EP B 5T 9K B BB IS IR X EP A Z B
JE e PR RE B R

1 SCIGE 4

1.1 BE#

EP,NPEL-128, g W. i F #f B (R 1D A R 2
GIRELRN R e V8 = N o = 5 2 S S/ I A
R CTS720), I+ 52 A R 2 &l [ 4k A
(DYHARD® 100S) , I ifj Bk & 1k T4 BR A 7] 5 {2
FI(DYHARD® UR300), #3281k THRA A,
1.2 {¢s§

[0 P S B { (HBa-1) . I iR 25 A28 L A FR
/N #l; Nova Nano SEM450 #H #i B8 + & W 5
(SEM), I 5% 4 40 BT A &% A B2 | 3 3 e )
2382 JT g gm AL, iR S A RAF .
1.3 #XKMBEM/EP &

¥ Bt 4> W) X . NPEL-128, DYHARD®
100S, DYHARD® UR300, ¥ NPEL-128 il # 5|
70°C RJE I A RS BB 0.5%.10% .15% .20 % HY
g4k B % Ry I 4 BLE 21, % DYHARD® 1008,
DYHARD® UR300,TS720 fil Ak Z& 5414,

PEE A £ R (1983 I8 B, AR BT 505 1) Sy 25 B R R R AR A



EoN R R - 0K B Ry A B SR I T . 169 -

i Y 7 e 40 R R L E — 25 43 8 ORE  RE
SHIFRIE N asbsesd,e,
1.4 SEEMRHEEN &

WHER asbyedse 2B B I FE AL T i 4T
TOUE L, 45 3 N B s MR AT A I AR R A
B A BEAR v [ Ak L 45 40 EP R 2% DL R 40K B
BH/EP A MEES .

1.5 M5 R4

fiff P B EG R R AR 4l EP R 4% DL K 4k P i
¥y/EP & & M KA 4 6 B fff Al Nova Nano
SEMA450 SEM X 4% 3547 B 18 T2 35 = AIE 5 >R FH 9 Hip
FEI 2382 7 BRI B ML KA 25 1) ) 4 R g .

2 HRE5ITR

2.1 WMAEEHARIMEXMAKEEH/EP EGH

HE B B % 0
YK B &K/ EP 52 A bR 2 1 B G 2 R
WA 1. IR 1 A, BEE B e 7R & b 9 oKk B % ok
SEYIE N GUK B B Ry /EP 2 A MR R RE 2 i
T, 2% BH 499 0K B 28 43 W LA B 4 ER B IR R R
WERE . 0ok B A Uiy EP LR 15 %0
FE i Y B RE A% v, 3k B 55HBas 24 448 K i 2 R A8
o EP FH 5%, 10 % B, R SR B R 2 ) o
46,51 HBa; 40K P & ¥y it > EP Uit 19 20 %6

B i R R A

F1 MKBEH/EP EEHRMENER

FE & a b c d e

i i / HBa 44 46 51 55 49

2.2 MABEEMEBMEXNAKEER/EP E&H
RO Zm
YK B R K/ EP 52 G MORVEE S5 19 g 25 vk e i
ZERUER 2, MR 2 AT B EP KR h gk i &
KB 3N L 4 K B S Ry JEP &G AR T 2R 1 R
B, 54l EP J1#MEREAH L, 9K B K K/ EP
£2 MKEEH/EP EA MRS N e

B A
T H
a b c d e
Fir A 3% B / MPa 85 48 55 61 38
Fr AL i /GPa 3.5 3.1 3.2 3.0 2.6
4 il 58 )& / MPa 126 65 78 84 60
i A /GPa 3.1 3.0 3.3 3.1 3.2

i A 3/ % 3.3 1.5 1.7 2.0 1.0

AR 1A RE A BT R . T 9K B8 H
R TCHLA RS A AR IR AR )5 5 EP 48 P A
RARHBERR T2 SRR 122 PERE . 0K
BRSNS EP BT 15 Y0 B, B i iR R B
25 LW R R R R R EP 5 400K A
FTC LR AE
2.3 SEM 3#7

FIH SEM X244 K Big & B/ EP & 4 bR i AR
AT S T L COLIEL 1) . ANIEL 1 () AT LR
L ARSI OK B B ) EP I -4 L G 37 Y fife
PEWIEIVA A%, X RS boeod,e MWD A1 IA, AT
VAT H B A 299 A Bl T A5y 45 Jon 45k 1) 980, e il T T 1
PR W7 224 4 80 35 1 W T 2 LG 2 L I T 9 R )
TGtk . N 1Ce) T LAFE MY I T v A 78 R i
19 1 BRE % A 0, B R oy TR T A R B R R Y
Wi 2 (X 2020) & B B B X WSS IE T
FEbh e B 1A PhRE R 22 . Bt 200 oK P R 053 8 2 114
&0, B T 2E R BEAT TR R 5 A 0K B B S i
15 VoI R ) T RE B AR
(b)

B 1 4k BRE R/ EP &M B RE SR SEM K
[Ca) &l EP; (D)W 5% 44K B 24 5 (o VRN 10 Y6 49K B 2 83 5
(DTN 15 YA B R s CoO TN 20 %6 4 2K B 2 45

3 it

(D) 25k HIR LM 75 A 31 AR ) i) 4% T 90 oK B 3%

¥ /EP Z 45 ME, AUK B %M 7E EP MR R R T i
A EER AT

(F#% 173 )





