5 50 %50 1 ) T & % B N A Vol.50, No.1

202241 H ENGINEERING PLASTICS APPLICATION Jan. 2022 21

d0i:10.3969/j.issn.1001-3539.2022.01.004

SRR / RE 2 HEMEUE -SLN, E SR & K iE6E

PR AR
(1. IR PR 5 AR DD H 714099 ¢ 2. SIS A CIIFRREIX ) BPRH S BRI EBE. ) A8 516600]

FE i sd AR IR A-1120 2 577 RALE (p-SigNy) 4 F BT R @7 7 AL, B A TR A 8 7 85 (MMA) 3£
thoat it A ¥ EA A p-SLN, B FH#AT R @ ZRER, FATNZETH AT S T B E0%, FRREET AR
BRBE AR (CE) ¥, 41 % T CE/p-Si;N, LA&HMAt, 45T CE/p-SiN, LAk 20945 R, RIET EAH%QM M
B AT Ak, ZREA, 2R T S P EAS p-SLN, BT 8 A B A H AT T R E,
— T\ N A RAE T A d AR A 4E CE BAL R ARG, A — 5 &, a1k & éﬁﬁﬁéﬂ& BAA T H A
FEA T Lo, %% R A @ ALY 9-SiN, (iT4E SN3) #F JA Sk 3] CE B4R+ 5% o, £ 444

#7b £7% 46 CE B4 69 8.42 kI/m’ 425 %) 15.84 kI/m*, 327 T 88.12% ; % SN3 4&F A ik 5] 6% B, T 5%
JE ) 82.56 MPa 42 & 2] 156.53 MPa, 425t T 89.60%, £ & # 4k k& 5% 6918 & &7 392.6°C L 51 2] 467.8°C, 425 7
19.2%,600°C R EARFF F 1 51.5% LI £ 67.2%,483 T 30.5%, A% % 2038 K 23.8%, A~ B AL E LR 63.2%,

KB : 5o RACEE (p-SigN,) ; FERBEAIE ; R B BALBOM ; A S ah ; A M A Rk

RES%ES: TQ323, TB332 XEk#RIRAEE: A X ELHS: 1001-3539(2022)01-0021-07

Preparation and Performances of Cyanate Ester Resin/y-Si;N, Modified by Multi-step Surface Grafting Composites
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Abstract : The surface of cubic silicon nitride (y-Si;N,) particles was preliminarily treated with silane coupling agent A-1120,
Then, the surface of y-Si;N, particles after preliminary organic treatment was subjected to secondary organic treatment with methyl
methacrylate (MMA) monomer, multi-step surface grafting modifications of the particles were realized. Cyanate ester resin (CE)/
y-Si;N, composites were prepared by adding the modified particles into the matrix resin CE. The viscosity changes of CE/y-Si;N,
system were investigated, the mechanical properties, thermal stability and dielectric properties of the composites were character-
ized. The results show that the addition of y-Si;N, particles after multi-step surface grafting improves the comprehensive properties
of the composites. On the one hand, the thermal stability, mechanical and dielectric properties of the composites are higher than
those of the pure CE cured products, on the other hand, the viscosity of CE/y-Si;N, system is low, which is more conducive to the
optimization of composite curing process. When the content of y-Si;N, (recorded as SN3) particles after twice surface grafting modi-
fication reaches 5% of CE monomer mass, the impact strength of the composite increases from 8.42 kJ/m’ (pure CE cured product)
to 15.84 kJ/m’, which increases by 88.12%. When the content of SN3 particles reaches 6%, the flexural strength increases from
82.56 MPato 156.53 MPa, an increase of 89.60%, the temperature at 5% weight loss increases from 392.6°C to 467.8°C, increased
by 19.2%, the quality retention rate at 600°C increases from 51.5% to 67.2%, an increase of 30.5%, the dielectric constant increases
by 23.8% and the dielectric loss tangent decreases by 63.2%.

Keywords : cubic silicon nitride (y-Si;N,) ; cyanate ester resin ; surface grafting modification ; mechanical property ; thermal
stability ; dielectric property
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LI AR Al (AR AR SR T A Ak A5, AT ol
Lk B Lo T8 BT ) & AR AR A LA A
WE , 2RI R A MR & 3K, tand I8/

FRLA, 55 DA B = i R, 2 A bR A F
A 55 R 8] %) 5L T PR T DIAR G, ¥ 2t 220 He
T ARG EE AR F AT LR IR JE0A , BE i
T PIARMBI R SRR, AR T2 AR R E .
T EARIN AR R e K, tand s/
SR 3L
3 #ig

il 4 T &5 CE/SN B A AL, BT Z 54k
() 12 AP RE AR E RN FL PR RE B T SRR
BHEE AR DL, HE T B A& M ROIE 55 1 28 1k
H5EAMEMEREZ B OCR, B T2 A M RHEGE
15 LA I ROUHLEE

(1) &% SN KL FRE RS s T2 A4k
(1) 12 PERE . G2 A IS S AR 2
REHE TR JE B I8, 24 SN3 K H 10 5% B,



W), 55 - SRR / 10 22 D HALTE 9-SipN, SRR 8 Sk AE 27

APPSR RN T 88.12%, SN3 AL FHIH

6% IR, 25 3R I T 89.60%

(2) 3 i SEM /s M HOUIESL, 734t T 4 PCE
e =2k CE/SN FPEMERE 235 15 O S5 28 1Y 5C
BT e o A ERar HLIE L e
45 T EaM R R LI B A

(3) & SN KLTHE RGBT 51K
ARG, e T E MR ErE. @28
PR S W A R R B R AR S SRR PR E
PEfciF, SN3 KT I 6% I, 52 A 4 RHE fh £
ST AR T 19.2%, 600 °C T 2t 145 SR ey
30.5%.

(4) 5 SN KL THIERTIA s T2 a8
AU FLPERE , SN3 KT I 6% I, E5 R & 4
K 23.8%, tand FEAIX 63.2%.
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