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Thermal Expansion Effect of Thermo-Expandable Glass Mat
Reinforced Thermoplastics

HU Daoxiong, DUAN Binjia

(Zhejiang Bofay Electric Co., Ltd., Haining 314400, China)

Abstract: To investigate the key factors of design for thermo-expandable sheets, we made thermo-expandable
sheets from two types of glass mat with different fiber diameter and PA thermoplastic film. Different thermo-ex-
pandable sheets were prepared by changing the fiber diameter, resin content and density, and their thermal expan-
sion rate and effect were studied. The results show that the thermal expansion effect of thermo-expandable sheets is
codetermined by the elastic potential energy of fiber and the viscous resistance of melting resin. Under the same
composition and density condition, the thermal expansion rate of thermo-expandable sheets increases with the
increase of fiber diameter. There is a critical resin content for thermo-expandable sheets. When the resin content is
below the critical value, the thermal expansion rate increases with the increases of resin content. When the resin
content is above the critical value, the thermal expansion rate decreases with the increase of resin content. The
critical resin content decreases with the increase of fiber diameter. When the single fiber diameter and resin content
is unchanged, the higher the density of thermo-expandable sheets, the greater the thermal expansion rate.
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Tab.l Thermal expansion ratio of thermo-expandable

sheets with 9 pm of fiber diameter

IG5 MRS % W EAgem’) B %
1 8.18 133 122.00
2 9.83 1.35 136.00
3 10.18 1.42 177.00
4 11.42 1.45 184.00
5 12.62 1.39 138.00
6 12.69 1.37 140.00
7 13.27 1.44 124.00
8* 14.76 1.37 105.00
9 18.35 1.45 98.00
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Tab.2 Thermal expansion ratio of thermo-expandable

sheets with 12 pm of fiber diameter

SER 5 AR & 2/% HE(glem®)  AEIK /%
1% 5.00 1.33 189.00
2¢ 8.00 1.36 200.00
3¢ 8.75 131 204.00
4 9.47 1.36 239.00
5 9.60 1.33 191.00
6" 10.66 1.43 187.50
7 10.99 1.41 183.30
8" 11.58 1.43 180.00
9 13.08 1.46 175.00
10* 14.22 1.56 170.83

AR AE AR TC AR ) B 73

AR ¥ AN [ B 2F 4k L A% 1) P 2 A V)8 41 4 1Y
0 AT A TR R ) 58 R A2 K B PR T 27 4 1) 25t e
FEAAR A, I H. 20 3 I X0 £ 24832 50 1 52 0, I 34
2 T P9 T 0 38 5 RE T ER AR AR TR AR BE RO AR
ey LT AE SR S B AN, W aQ (D o



104 IS A% AR B 1) A DK 2 @GR 2021,54(2)
U= i” (ay TR 2 DA () S RUON fie e ot ) [al #7

k Sy [N f a9 LN N,
= e @ %% < Z 1) A2 Xt 10 80 8 o T A4 £ e e 1 k2>

D T, AR YRR SR ARE s n N AR 4R B
Boou, 1 DL AL N B AR 52 B S oA
RN

u, :%D;Esk (5)
S5 T ¢, g 02 4 5 1 05 A5 SRS 4 By
é?éﬁﬂ’ﬂéﬁ‘mﬁ%;D%ﬁﬁé&ﬁ‘]ﬁé&ﬁ%;7I3D2 g
SR ST 25 M . T2 () R (6)
n n.DS
U = ZEES,{ (6)

k=1

B T A K B P9 B 2 4 (1 50 5 LA A R
K B n 5 DR B, BT DA K B M 34 e S
AT YE B AR R IE L
23 REHKESHESENXER

RIMEB2MABEKEENESERNRRE
BR, E — 5 10 2 B S TRl P, A8 K e 11 A2 ik =R b
E iR iR DI N =R AN () S K IS
OB AR R e Cn B 3 BT RO RN I SR R
&R LF4EE AR 9 pwm R 12 pm (1 #4882 1K B 19 1
T B B4 2N 11.42% M19.47%., B 4EH
/NI A K B B A B I SR R A, R T
2T 4 (1 Ll 3R THI RS S TR BRARS i P B T B

300,

250+
éﬁé&ﬁ&ﬂ\zum

IR /%
s @
2 2

o
i

/
HA B A2 =9um

W
o

0

0 2 4 6 8 1012 14 16 18 20
W R B/ %
3 TRIBALERAEKENNESERS
Fig.3 Inflection point of resin content of thermal

expandable sheets with different fiber diameter
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Tab.3 Thermal expansion rate of thermo-expandable

sheets with different density

BT Yk B AR /um R (glem®)  MIEEE/ % AIZIKE%
9 0.90 8.27 98
9 1.00 8.27 105
9 1.10 8.29 122
9 1.20 8.28 131
9 1.35 8.26 140
12 0.90 8.23 118
12 1.00 8.23 139
12 1.10 8.25 160
12 1.20 8.25 180
12 1.35 8.24 191
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