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Dielectric Performance of Cyanate Ester Resin Modified

by Monofunctional Cyanate Ester

TANG Peiyi LI Hongshen PEI Yuchen
(Research Institute of Aerospace Special Materials and Processing Technology , Beijing 100074 )

Abstract Cyanate ester resins modified by monofunctional cyanate ester had been synthesized. Characterization
of the resins had been carried out including polymer reaction activity, rheology and dielectric performance. Results in-
dicated that monofunctional cyanate ester partly inserted the polymer network during the final curing stage and im-

proved the reaction degree of cyanate groups. The cured cyanate ester exhibited a lower dielectric constant ranged

from 2.8 10 2.9(7 ~18 GHz) and a lower dissipation factor than those of the cured BADCy resin.
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Fig.1 Construction change caused by monofunctional cyanate ester
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Fig.2  Construction of 4TPCY
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Fig.3  Constructions existing in the copolymerization of BADCy/4TPCY

2.1 MMEERRRNEKERESS REERS

BRI A N SRR T A8 R I 4% 1A 72 A8
25 I AT IR 2B P T A B A R B RE T B AN AR 5
B =R WL 3 BiRgE b d, X EUE R A A
(1) DSC 4347 (1l 4) F W] | 5 e AT FARTE RT ~250°C
PIGRIE AR T A, TC At B S W 4 K R 4R A TR
Ui EA SR R A BRAA [ B A O Y AT RE MR/

Posy

E He

5k
ok
—5t
—-10}
-15}

heat flow/mW

=201

2 100 200 300 400 500 600

temperature/C

0

K4 4TPCY f) DSC £k
Fig.4 Curve of DSC on 4TPCY

4TPCY Bt BADCy 3R S v 4 & H, BADCy 43
F 4TPCY 73 ¥ FRY T2 AR X
gy R RN W AR R 43 5 43 A A2 AR RE 8 R e
ATPCY WIS SR AL (B 5) . (375+5) °C By
4 BADCy %3 T, (580 +10) °C A&~ 4TPCY 43 T,
Gy ATA R R I G SOV AW T RN AR BN
Wi i, o312 A AN B ) Ko7 B By, 4 e ik
JEBCRGER , R AR o )53 155 BADCy 43
THIATPCY 3 FAER RN &= 2R ER 1,

50: —
&

40,
> 30
g
- 20
£ 10 I®

o wn

0-\/

-10 ‘ ,

0 5 10 15 20 25 30 35 40 45

time/min
(a) JMA0.40 g 4TPCY JZJi 15 min

2
30 e
=
S 20 {
=
.20
to -
o wn
JJLM&
0 S
0 10 20 30 40
time/min
(b) JMA1.20 g 4TPCY JZJ¥ 15 min
(=]
25 &
20
=
5 15 -
5 s
0 A
0 10 20 30 40
time/min
(¢) JMA 2 g4TPCY JZ Y 15 min
25
<
20 &
2 15
E ao
< 10 @
] =
N
: & U
0 & -
—
0 5 10 15 20 25 30 35 40 45
time/min
(d) JmA 2 g4TPCY JZ)¥ 80 min
o~
16 R‘
2 12 |
s 23 !l
= "
o 8 ol h
3 =8l
4 e ||
gﬁ‘ lv! 1‘ rl
0 ZMWVL_
0 10 20 30 40
time/min
(e) JMA2 g4TPCY J5 135 min
5 10 g BADCy ZIMINARFIIFE 4TPCY i
NG Y, i it
Fig.5 Curve of GPC on 10 g BADCy had
copolymerized with different count 4TPCY
TR T2 http: // www. yhelgy. com 2015 4F 4



1 I, BADCy FLAR IS AR, B &
R, M 4TPCY & & T FEARXT A, 3] 4TPCY
FEN TS 5 R TG AR, BB P B8 1) 5y B
JEiE RS,

F1 BHEEEFRTED BADCy 54TPCY 8
FiE 5 R B 1) 224k
Tab.1 Content change of BADCy/4TPCY

versus reaction time

TPk SRR S I ] /min+ BADCy & H5/% 4TPCY & /%

15 58.42 18.29
80 39.48 16.94
135 31.67 16.37
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Tab.2 Mass loss of samples cured at 250°C

4TPCY 230°CHEfk  250C [k J e J A 5
/wt%  RPEBE/mg A/ g BRI /mg B LR %

3 8.546 8.532 14 0. 164

5 8.318 8.304 14 0.168

17 8.113 8.103 10 0.123

17 8.071 8.050 21 0.260

B 10 R R AT A I SR AR R H
AR 4TPCY HAT 2 IR FAT R, 1% 6 [ {4
AIRE S BEE LL] 4TPCY B, B 11 R B € [ A
[d] 4TPCY 1) DSC W A & i i G ) 45 G AR i OR
T A B = ) Th A — 8 R IRV 4TPCY

] AR S BTt 2R (36 4 ) R ITAR T [ Ak il B2,
FLEERER ATPCY ¥ I L 451 () 38 R T 42 55, 4 i e 34

TR T2 http: // www. yhelgy. com 2015 4F 4



FE/ SR AN I A S TS 3G O TG R o — 2
fem, BRSNS, W B E 5 4TPCY H3im
A — A ENE, ATPCY A T4 i U i [
PCRE | AT AR 400 4 A1 L 0 40 (ELJE: (R AR
JEE5 VS e G A R O

R3 LA HEBERAERS h REEK

Tab.3 Mass loss of samples after refluxing

in acetone for 8 hours

o ATPCY FIaFE BEERE R
o

LA/ % /mg /mg /%
1 0 145 145 0
2 5 170 170 0
3 10 188 188 0
4 17 221 221 0
5 20 166 166 0
6 25 164 164 0
7 30 158 149 5.70
8 35 138 109 21.01
9 38.50 246 170 30.89
10 38.50 245 167 31.84
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Tab.4 Reaction degree of samples depended on
4TPCY content"

BADCy/4TPCY LAl [/ %
1:0 89.00
9:1 91.97
2:1 92.71
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