EIFIN A EIERM R DERTEMERENF
TAn—, X, 1#H, TEE, ¥

Crh s v B o W) B R R A GBI TE I, e PR E R B e R e, LR BF R 250023)

BE: AR T AFESHIFIXT E-SUSUEREA R 0% A i e R S ma i it. KA DSC IR T &4 &R 1 5 sk
REATTN AL, BT (B B 25 L 25 AR A o o 500 2 DURALAR R 900, UK T MR A i PR RE AT PR, %I
KEIERA AR AR MR B — @ s S8 . GRRY, = Mgt B ik R B SBESE A K, HE RS T
IR U IR A i RE AR I PEK-C A LUGRAIEE B B0 B RIS AS AR R HA M o = RP00500 e, 20 7 B S0 JiR A
PEK-C X 14 2 B3I RCR I 5, PR BLAE 25 dh 1k B8 AN b TSR BRI B . = A B 0 R B0 FL B LRI I IR, #0)
THACKIAKT-. AT E-20 899) B-51 A RAIN RUF BN BB IEVME R AR, HIGWIE . 7 WI5 1A 2 Ao 0 20 o S TR 0 A k2
EERIGH R R E

SR FRURAR: R A itkhg: BOEYEAE

The Effect of Toughening Agents on Heat-resistance,
Mechanical and Dielectric Properties of Epoxy Resins
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Abstract: This paper discussed the effects of different toughening agents on heat resistance, mechanical properties, dielectric properties
and moisture absorption properties of E-51/Dicy systems. Based on DSC results, we discussed the reactivity and heat resistance of the
four systems. The bending properties and impact strength were tested to reveal the toughness of the resins. The dielectric properties and
moisture absorption were also evaluated. The results revealed all the three toughening agents could increase the impact properties and
decrease the dielectric constant, meanwhile moisture absorption was lower than the untreated sample. JER 1256 and PEK-C had more
obvious effects on toughness and could also keep the heat resistance. The result of E-20 system showed the lowest ¢ and tgd.
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2.1 Bl

(1) E-51 CWy ABIREMAE) « TOamik, HEME 184~195 g/mol, ZiE
(25°C) 10000~16000 cPs, YL ¥ rd iR J&H& AR IR A 724t

(2) E-20 (Mly A BUREMR): Tatalfifk, 54 454.5~555.6 g/mol, AL
65~75°C, TL75Fail R =& b B R A 7524t

(3) JER 1256 (Fior+&HEMIR) , IR G, HE 45 7800 g/mol, FigAF]
Sl A R 2 F] FR

(4) PEK-C 5Py O ) A B PR RO RERR I ), S G oK, EOIREHEE 77
ml/g, Tg#)231°C, fRMITREER $eft. HAAaiH LI 1 R,

(5) [ WE N (Dicy), ¥ifE Sum, ¥4 210°C, AT IA BRA 7424,

(6) {2idkF: Anyhard 3030P, %048 10um, %55 125°C, g aca] sl BRA 7 Fe 4.

K 1 PEK-C ffb2z g5 3.

2.2 IREEIRFENE



ASZIG IR T TUR IR SR IR R, 200 E-51 BIgfR R (Bridh A) , E-51/E-20
WHEAR R (ARid v B) , E-SI1/JER 1256 /A & (BRid N C) , E-51/PEK-CHE R (Brid N
D) . B AKRAN, HEFIHESAR R PR = EEIN 15%.

b, BRI, BEAIRR— B IR, — iR P — B, A
S AR BIR A YA B BN BRI R Borh, R BE A B, IR — e T
BATE L. HRAHE 2=, BRE SRR R .
2.3 5

(1) [FEAAERE IR BT e B b AN IR (Tg) K, DSC ¥, KH NETZSH DSC
204F1 ZaRHMEHAG N S FEAY, HPfEREEEAEERZ 350C;

(2) ek, BRI, WK 10 GHz;

(3) J12tegediliat, ZitEae R H 5 e8I LA TIN, SREL ASTM D790 #réE, ¥
P e FH 1 St U A v iR 3G L BE AT 2, K GBJ/T 2571-1995 #iff o

(4) W ZMat, K%, GB/T 1034-1998.
3RS
3.1 BRE IR 2R I L 1 R it A A 5
ZaARERGE (DSC) A LU Ik I s 7 T8 AU PR 175 0% A g BEAAS 1) S R e AT

WHFE, 5i4h DSC Al DAt BB AR IR . (Tg) DLRALMR R A Ak gele), Hodls Wk
V7R IR EE AT DR Y, DO b A 28 10 S 2 R AR e FRO 7 0 22 T AR AR K

R 1 DU R K 2 (1 DSC 4521

UL Onset (C) Peak ('C) Final ('C) AH (J/g) Tg (C)
A 146.7 149.8 155.2 415.1 114.5
B 142.0 147.3 156.6 361.2 97.6
C 140.6 147.6 162.4 345.8 115.8
D 147.2 151.7 158.3 372.1 120.9

X AR R, FAEHEAER E-20 (B) M JER 1256 (C) R, g
BT 4~6°C, MZIERMREAHES 7, XU R PIR P v] DUE 1S O 4 A it
175 AEAE N ZUFE B A XS AN T, 3X AT B A DR A A 48 24 B T A S B B 1 771) S B v PR AN
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T ZAR R, GHEEZAR R T Tg —MBEEWERA 2 /E S, Kk, %M E-51
AR T8 E-20 I, BAKZRE Teg MxT A RUH T N, S ES T8
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5] o

3.2 BRI R
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MORFREE RS o AR SCER] T =M AL XA A IR REAT 131, 3R 2 %on TR AR
1725 it 1 e A e DR

MR A EHE T LR B, AR PR S AR A 2R 2 ek R v o e R LU ZE Y,
E-20 3691525 th it GE A 7 RCKARE L s s, (s o I A R . X RE & RN
E-20 7 785 (4 FEZ0N 10000 , AREAROIEY), &2 Bl s — 2 R 9 0]
RN e E Y E B S, BRI AU BN . X ARG I 1 B AR S AR
BHARK . XHESTEREMNE (EHSFELN 500000 8 E-51, REHER KRR
PR A o AN R R, L il SR IR TR mIA 82.25%, PhiiiEEE A T
354 2% 42 5 . R E I RE A YE R i PEK-C SRIG#H) E-51 4K %, 25 il o B8 Al ph i R
H TRKMSE S, BKZ5 508 72.88%F 199.7%.

2 2 PURHR I 74 22 1025 il Ak RE A v ol e JEE

T e 5 =5 [ 45 /MPa Bl /GPa et /). m 2
A 82.60 2.78 7.64
B 115.1 3.28 12.6
C 150.5 3.43 347
D 142.8 3.51 22.9

T2 m T EAEM AR, 2BV AR PEK-C #R KRR A =y 1 [ AL (1991
P, RIEZ MERE CREE, D MphdisRZritem. XU, KT 50 Fou A
B RCR E N R 2 . WIEFIANI IR A R, R > TEINE S (JER 1256
A1 PEK-C) S35 i w] AR & A (45 2R
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2R3 DURHB AR A 2 0 HLTE RE

W 5 €/10 GHz tgd/10 GHz
A 3.24 0.026
B 2.99 0.023
C 3.11 0.028
D 3.07 0.024
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