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Abstract: m-LAP/BMI composites were synthesized via mechanical blending of surface-modified layer
aluminum phosphate (m-LAP), which acted as reinforcer and its structure before and after modification was
characterized by FTIR and XRD, and the substrate of bismaleimide (BMI), followed by property analyses
by SEM, electronic universal testing machine, integrated thermal analyzer and dynamic mechanical
analyzer. The results showed that a continuous, tight interface with low defect was formed between m-LAP
and BMI matrix, and the glass transition temperature (7,) of m-LAP/BMI composites was 12 °C higher
than that of pure BMI (p-BMI). The flexural strength of m-LAP/BMI-3.5 composites (3.5 refers to m-LAP
content based on the mass of BMI prepolymer, the same below) was increased to 173.37 MPa at room
temperature, 15.1% higher than that of p-BMI. Moreover, the flexural strength of composite heat treated at
300 °C for 6 h was still maintained 71.2% of the strength without heat treatment. Introduction of m-LAP
and its composite effect made the m-LAP/BMI-3.5 composites have higher dielectric properties with a
dielectric constant between 3.80 and 4.46 and dielectric loss < 0.02 in the frequency range of 1x10° to
1x10° Hz, indicating that the composite phase formed by the crosslinking reaction between m-LAP and
BMI improved the comprehensive properties of the composites.
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Fig. 2 XRD patterns of LAP before and after surface
modification
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Fig. 3 Reaction mechanism of surface modification of LAP
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Fig. 4 SEM images of bending sections of p-BMI and
m-LAP/BMI composites



© 2420 ¢

A% 4m 4 T FINE CHEMICALS

%39 %

& 5 24 p-BMI K H A A BHBH I 241 RE

H & 5 AT, m-LAP/BMI & & bR 25 o B2 i 5
m-LAP & (DL BMI FiURR R i 8 e, FR)
WhEE FF, X0 m-LAP 5 BMI B T & &
A, P20 m-LAP/BMI & & # B9 25 i P GEFE m-LAP
TR hNmEEEE E o FHoh, m-LAP/BMI-3.5 LY
4725 MR EE ik 17337 MPa, [ p-BMI 5 T
15.1%. LAP/BMI & & A BHFLP5R BBl LAP %
AR INMEAL, Ui LAP ANEESE4L S BMI R I
454 . 1 m-LAP/BMI-2.0 fil m-LAP/BMI-3.5 1)1
PR EE 4> )k 86.79 1 84.83 MPa, # p-BMI #25
T 30.6%F1 27.6% 55 HJEIH , LAP i ¥ 70 #7E BMI
W, R BMI B 2R AR, (HoRECE LAP KT
S RREE A%, S R migs . kT R A
DURESE ) &, 520 J) 2% P Re o A8 e N4 Tt o i
m-LAP/BMI & &M A+, m-LAP Fl p-BMI JE{K %
HEACF T U A A, FRAR T S m g fn e e
JE, i TR AM BRI RS, A A
TS E G MR 1 F5m

180

I dp-BMI a
LAP/BMI
160 EEE m-LAP/BMI o
. 7
EF %
{% 140 | Z
= /
o 120+ %
%
100 - é
0 1.0
LAPERm-LAP&&/%
120 o B 5
LAP/BMI
100 |- g2 m-LAP/BMI
§ 80
%m
£
5 40
20
0 1. 2.
LAPE;m-LAPE&/%

a— LM BREE ; b—h
K5 p-BMI KHE SRR il 2P fE
Fig. 5 Mechanical properties of p-BMI and its composites
at room temperature

23 SRRV LR

Wit DMA 27 I 2 RS SR L B sl
MIOEER, AT LA WOR R fi i 2 A8 1k 1 & 2B iR S ek
A5 I 6 - m-LAP/BMI & A A1 B sh 25 B LA E RE .
H & 6a FJ A1, p-BMI MIAERERL I 7E 40~175 °CIX [H]

WHE TR EIINS, BWREMEEA
BBy )2 RE , {HAE 175~260 °CIfEE X [H], p-BMI
(0 it BRI LU TR R, R p-BMI KA T B A%
5, BEIEAE AR (T, )k 222.16 °C. Fifi%5 m-LAP
IMA, m-LAP/BMI & & #BHE 40~188 °CIX [iH] P
B EB R, U A AEH TARR X85

m-LAP/BMI-1.0. m-LAP/BMI-2.0. m-LAP/BMI-3.5
() T, 5054 240.04, 238.74. 234.83, & p-BMI 4
ERET 17.88. 16.58. 12.67 °C, WREHAE 12 °C
b,

35+ —=—p-BMI a
3 —o— m-LAP/BMI-1.0
3.0 —4—m-LAP/BMI-2.0
s 25, —— m-LAP/BMI-3.5
g 2
”ﬂ% 2.04
s
2
# 1.0
0.5
0 L
50 100 150 200 250 300 350
300 RE/C
—a—p-BMI b

250} —e—m-LAP/BMI-1.0
——m-LAP/BMI-2.0
200 Y m-LAP/BMI-3.5

FERLE/MPa

50 100 150 200 250 300 350
1R/ C

0.5} —=—p-BMI

—e— m-LAP/BMI-1.0
0.4} —4—m-LAP/BMI-2.0
—v—m-LAP/BMI-3.5

0.3}

HFEH ¥

0.2}

0.1

5IO 1‘00 1‘50 2‘00 2‘50 3b0 350
A C
a—fKEHER s b—BUFERLRE s c—HLEEN T
Kl 6 p-BMI fil m-LAP/BMI & & #1RH 3 &S AP BE
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Fig. 7 FTIR spectra of m-LAP/BMI-3.5 composites before
and after heat treatment
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Fig. 8 Bending strength of p-BMI and m-LAP/BMI composites
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