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Preparation and Properties of Modified Cyanate Ester Resin Adhesive Film
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Abstract By using epoxy resin and thermoplastics resin to modify cyanate ester resin,a modified cyanate ester
resin adhesive film for bonding advanced radomes was developed. Conversion rate of —OCN groups was determined by
FTIR spectra after curing. The adhesive film is of desirable process adhesion and its shelf life is 20 days at ambient

temperature. Lap shear strength of the adhesive film at 200°C is larger than 15 MPa. Under the frequency of 9. 375

GHz,dielectric constant of the adhesive film is 3.09, and dielectric loss tand is 0. 014.
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Fig. 1 Primary reaction of cyanate ester resin and epoxy resin
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Tab.1 DSC data of mixtures of Bisphenol A cyanate
ester resin and epoxy resin E

B/ AN B WA T/ C Toa/C
(T Eh)
100/0 220 283 318
90/10 216 280 316
80/20 210 279 307
70/30 206 270 300
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Tab.2 Effects of introducing various contents of S resin into

system on mechanical properties of adhesive film

S Wi/ wt% STYIRIE/MPa A ARS8/ N em™!
15 15.5 23.4
20 18.5 30.4
30 34.1 87.7
35 37.6 87.6
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Fig.2 FTIR spectra of adhesive film
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Tab.3 Conversion rate of —OCN group and mechanical proper-

ties after curing at different temperature for adhesive film

— —OCN 54k SYYIREE e~ B
/% /MPa / Necm™
180°C /4h 88.8 37.2 83.6
200°C /4h 89.7 32.3 81.2
250°C /4h 96.2 30.3 36.8

2.4 EKIEMEEER

2.4.1 REMAERNEIERE
RIS LA T R UL 4, JC JBE 7%y RS T AR o

(290+30)g/m*, & 4 WA HEAE-S5 ~200°C ], FH

RAFI 12 VERE , FTVE SR SRR T , [T fise

A RAFHIA T FERE Tk ST TR TR B AR

R4 REHZFREMERE

Tab.4 Mechanical and dielectric properties of adhesive film

YR/ MPa FBg5R HERE(24°C)
Wi =55°C  135°C 180°C  200°C M -H2/N-cm™ /N -mm+mm™' & tand
35.1 36.2  26.5  23.2 15.6 78.6 35.8 3.09 0.014
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Tab.5 Mechanical properties of adhesive film after

storage at ambient temperature

. ‘ BYLTI5RE/ MPa A~ ) 5
T AERFTE])/d - .
R 180°C /N-cm
0 37.5 25.7 80.8
20 34.9 26.7 86.8
50 38.7 28.2 84.7
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Tab.6 Hot-wet and salt spray resistance properties

of adhesive film

ARl SYY)5R PRER R-ARRIEREE  fREER
/MPa /% INeem! o
wIhh 37.1 _ %54 B
b3 d  30.3 81.6 86.6 101.4
HhEZH30d  31.8 85.7 80.2 9.3
— 44 —
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Tab.7 Mechanical properties of adhesive film after

immersion in liquids

A5t B L5 B/ MPa PRFFH/ %
WIHE 37.1 _
BMS3-11 ¥ 28.7 77.3
MIL-H-5056 ¥ JEH 34.2 91.6
wEAEY 33.4 90.0
24°C ZE UK 31.8 85.7
100°C 7K1 28.8 77.7
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Fig.3 Thermogravimetric analysis curve of adhesive

film after curing
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Tab.8 Lap shear strength of adhesive film after

hot aging at 150°C

PEALRTR]/h By D)5 EE/ MPa 150°C. B YI3# i/ MPa
0 36. 1 31.9
500 39.4 33.8
1000 35.2 34.6
2000 35.4 33.6
3000 36.2 32.2
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Tab.9 Mechanical properties of adhesive film

after multi curing cycles

. By UIsREE 200°C BT UIHREE AR MR B o A
EifiRl e
/MPa /MPa /N-cm™!
—K 34.8 20.4 79.2
¢ 37.5 19.4 75.4
=K 37.7 25.1 82.5
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Tab.10 Mechanical properties of adhesive film for

bonding different adherends

YU/ MPa
AR R —
TR 180°C 200°C
Re4 37.1 25.5 20.3
45* 57 29.7 20.2 16.2
B 26.1 24.4 18.9
ELT] 15.6 13.4 10.3
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Tab.11 Mechanical properties of multi-batch adhesive film

B YIRE/ MPa R EE T
Ei1R7

R 180°C 200°C  /N-mm-mm™'

1 34.1 22.7 18.5 43.1

2 35.6 25.8 17.9 34.4

3 34.4 24.3 19.6 37.8

4 32.7 30.4 20.3 32.9

5 34.8 25.8 19.6 40.2

brfEfR22 S 1.07 2.87 0.96 4.16
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