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Preparation and Properties of High Temperature Resistant(400 °C ) and Low
Dielectric Loss Modified Cyanate Ester Resin Based Adhesive Film
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Abstract Using the bisphenol E cyanate ester (BECE) and hydroxyl—terminated polyether sulfone ( Mx) to co
—modify novolac—cyanate ester ( Novolac—=CE) resin, and laminating with quartz cloth, a 400 °C temperature resistant
and low dielectric loss supported structural adhesive film for bonding advanced radar radomes is developed. The results
show that the impact toughness of Novolac—CE can be increased to 13 kJ/m’, and the contact angel decrease to 72.8°
with the addition of suitable amount of BECE and Mx in Novolac—CE resin. The adhesion strength between the dis-
posed quartz cloth by the KH550/ethonal solution and Novolac—CE can be 70% higher than original quartz cloth, but
the excessive KH550 is negative for the thermal resistance of film. The lap shear strength of the film is measured to be
more than 5 MPa at 400 C , where it can be continuously used for 60 min, the dielectric loss is 0.014 (10 GHz).
The adhesive film has a shelf life of more than 15 days at ambient temperature and suitable tackiness, which can be
applied as high temperature transparent materials

Key words Cyanate ester, Radome, High temperature resistance, toughening, Low dielectric loss
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Tab.1 Thermal properties, wet—ability and mechanical
properties of different Novolac—CE/BECE blends

Novolac—CE DT Befilfh 24°C whif R Y
/BECE /C /(°) /k) - m™?
100/0 441 87.6 5.4
95/5 433 75.3 6.8
90/10 416 72.8 8.6
80/20 407 63.5 10.1
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Tab.2 Effects of introducing various contents of thermoplastic
Mx into Novolac—CE/BECE blends on adhesion strength and

heat resistance of film adheisve

PIBVER AR SiYIEREEY /MPa RIS A (150°C ) Y
Mx/% Xl 400°C /min
1 9.8 5.6 58
1.5 12.2 6.1 75
2 13.1 6.5 126
2.5 14.7 6.0 162
5 16.2 4.8 >240

FE: 1) R T 20 150 C/1 h+200 C/4 h; 2) 150 CRA KR ik
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Fig.1 XPS curves of untreated quartz fiber and
those treated by KH550
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Tab.3 DSC data of adhesive film before and after curing

AFRT 2 onset/ C peak/C endpoint/ C
Al 193.1 251.2 305.1
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Fig.3 Rheology curve of adhesive film
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Tab.4 Conversation o and mechanical properties of

adhesive film by different curing process

" BV MP
BT Z - B fLRE/ %
il 400°C
180°C /4h 11.0 4.9 89.3
200°C /4h 13.6 5.9 95.9
200°C /4h+230°C/2h 15.9 5.9 97.8
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Fig.4 FTIR spectra of adhesive film by different curing process
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Tab.S Mechanical and dielectric properties of film adhesive

Y58 i/ MPa M HMERE(24 °C)
EHE -55°C 200°C 250 C 400 C & Tand"
15.4 13.2 15.8 13.6 7.1 3.09  0.012

TE:1)400 C A HEFEELNT 5%,
% 5 ] R IR AE - 55 ~ 400 °C, 45 KB J1 241k
fig, I LS E A MRS K/ Wt a5 A R RS HEROR,
IEA H PR RE L 57, BRI Se B 38 B 2 A Rl e 2
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Fig5 Histogram of lap shear strength at RT, 250°C and 400°C
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Tab.6 Hot-wet and salt spray resistance

properties of adhesive film

e SYIRAEE/MPa R/ %
Wil 16.3 -
AL 30 d,50°C ,98% ~100% RH 157 9.3
HhEZAL 30 d,35°C,5% NaCl KRB 14.1 86.5
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Fig.6 TGA curves of cured adhesive film at 200 C for 4 h

in the condition of air and N,
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Fig.7 Weight loss curves of cured adhesive film at
380°C and 400°C for 1 h, respectively
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Tab.7 Lap shear strength of film adhesive after
hot aged a 400°C for 50 min

X B ISR E/ MPa
H5f [8]./ min —
HiR 400°C
WA TE 13.5 5.3
30 9.8 5.5
40 8.2 6.0
50 8.0 5.7

2.7 REEKTIZMH

TE(200£5) C/4 h B4 TAKMFT R E
ZUK B, T J5 A i 6 5ik B2 il WLk 8, i 8 W]
0 R 2 i = s S T A e [ Ak 4y 4 5 ) 5 5
ASARAR/IN  PRAERAE 90% LA I, 16 B JBE R FH 1 25 440
P HA RUFH T2 #AE

x8 KREZXENRENFMHELE
Tab.8 Mechanical properties of film adhesive

after multi curing cycles

e By IR/ MPa
T2 iR 250°C 400°C
wILH E L 12.5 11.8 5.1
TR Ak 14.7 11.4 5.5
PR/ % 117.6 96.6 107.8
=Rk 12.5 11.3 5.6
PR/ % 100 95.7 109.8
(NEEEE 75 T1)
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