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Impact and magnetic properties of magnetic Fe — Si/epoxy composites

TIAN Jianwei' ?, XIAO Hongmei', LIU Yu', LI Junging®’, FU Shaoyun*'
(1. Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
2. College of Material Science and Chemistry Engineering., Harbin Engineering University, Harbin 150001, China)

Abstract; The magnetic composites were prepared by mixing bisphenols A WSR-615 and glycidyl amine AG-80
epoxy resins and a high content of Fe — Si magnetic particles using hot - pressing process. The glass transition
temperature and impact property of the epoxy resins and the impact strength and magnetization of the composites
were investigated as a function of Fe — Si content and temperature. It is shown that the impact strength and the
magnetization of Fe — Si/epoxy composites increase with increasing the Fe — Si content and are enhanced from
4. 03 kJ/m?* and 162. 07 emu/g to 7. 16 k]/m®* and 175. 04 emu/g at 54 vol% to 66 vol% Fe - Si particles. The impact

strength and magnetization of the composites are very lightly sensitive to the temperature change from —60 C to

140 °C, which is desired for practical applications requiring that the mechanical and magnetic properties are stable as

the temperature changes.
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Table 1 Effects of the AG-80 to WSR-615 mass ratio on the glass transition temperature and the impact strength

Mass/g

Sample No. - T,/C Impact strength/(kJ] » m~?)
WSR-615 AG-80 MeHHPA Accelerating agent

17 100 0 92.14 0.4 117. 68 26.8541.82

2% 90 10 97.10 0.4 122.18 22.214+1.16

3% 80 20 102. 07 0.4 132.23 19.87+1.38

4% 70 30 107.03 0.4 145.76 16.92+1.08

5% 60 40 111.99 0.4 156. 40 15.81+1.02

6% 50 50 116. 95 0.4 159. 29 13.15+1. 64
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Fig. 2 Dependence of the impact strength of the optimized

epoxy system on the temperature
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Fig. 3 SEM photographs of the fracture surface of

epoxy resins after impacting
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Table 2 Formulations of magnetic Fe — Si/epoxy composites

Fe - Si content Mass/g

Sample code

vol % Fe — Si particles WSR-615 AG-80 MeHHPA Deform 6800  Accelerating agent
A 0 0 14 6 21.40 0. 06 0.4
B 66 278. 30 14 6 21.40 0. 06 0.4
C 60 215.04 14 6 21. 40 0. 06 0.4
D 54 168. 30 14 6 21.40 0. 06 0.4

S IR 2 b R A W 2 B5F o 1 M 3R T RN SR AR
[B) H B S A 24 80, i 7 () B s H &0t KH -
560 Kb PR Fe — Si i M UKL £ 1) Fe — Si/ 3 AR
B 525 M RE T G VR ORL 55 40 R SRR 25 G ey,
Jei A A H 3 M OB R AR B RS RS, Al 7
(D) B o IR A AT LA S35 i M Fe — Si R
TR 55 A SR IR S A 1) AL T PR R L A AOREAE 2 00 0
FErp, B RT DL RAF AL, AR TR S A MR
(2 E e .

(b) Fe-Si treated by KH-560

E 7 KZMZa KH-560 ib B 4 R5H 4 % 10 Fe - Si/
AU s Wi SEM
Fig. 7 SEM images of the fracture surfaces of Fe — Si/epoxy

composites made from untreated and treated Fe — Si by KH-560
&l 8 g AN [ 5 o 1) W M R 1) Fe — Si/3 A
NRA G AR i s BB & AR R TR

o, BEFE YRR TS R TR, Z G AR bl
FERG R . R PR TR A AR R B B R T  ERR
SEOR VR SE S0 B R URL & A RS . S
TR o SR TR 0 50 5K X e ot i R A T K
TN R 18 BT 2 AR R R 52 T I RE AT M A S i
3 PR ek R BE R BURE  A Y 4 nn

B
10

Sk

Impact strength / (kJ-m™)

1
48 54 60 66 72
Content/vol %
K8 20 ‘CHIAIR S i fE VAL T 1 Fe - Si/ 3 & B AR
A MR w5
Fig. 8 TImpact strength of Fe — Si/epoxy composites with different

contents of magnetic particles at 20 ‘C

B9 RAIR & f Y Fe — SRk 550kR: 34 58 35 4
W35 A R o i TR SR B 9 (a) L B 9(h)
FE 9Ce) h Fe — Si i FORL & 143 38 66 vol %
60 vol % il 54 vol% . AT LAE . Fe — Si # ¥ ik:
WA IR A B, RS R4, B A
PERLF O s G AR by s EE T . Ok
5245 B RE T fE — il 2 06 A e . i
S WURE A b RL L TR B TR AR KT,
ek BB . X = AT RN E AR,
A 66 vol o Fe — Si #i b = & b & CILE 9 (a))
) o M BB R T

K10 &4 66 vol %o Mk F Y Fe — Si/3F
SRR S G b Y o ol iR R B IR R AR AR OGRS
ATLUE . B A ARE IR B X — 60~ 140 °C {5 [H
W, ofh R EEAE 7,01 kJ/m® #] 7.59 kJ/m” 1 1 [l



Pt

T BB F R

Z W BERH bt v B X I R BRI . AT
iémféﬂﬁﬁj‘z

%BTI“FHXT% fé?H?H{ﬁFﬁﬁﬁa&n

(c) 54 vol% Fe-Si particles

9 Fe— Si fifi 1 JOkLHG 58 I8 S0 g &2 4 4k b o W 11
R NSEER LR 0
Fig. 9 SEM photographs of the fracture surfaces after

impacting of Fe — Si/epoxy composites
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