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Table 1 Testing standard for properties

Ttems Testing Standard Sample Size
Tensile Stregth GB1447—83 250mm X 25mm X 1. 6mm
Bending Strength GB1449—83 55mm X 15mm X 1. 6mm
Interbeded Uniaxial Shear Strength GB3357—82 20mm X 6mm X 1. 6mm
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Table 2 The mechanical properties of CEM-3 CCL

pu)

Tensile . Bending Bending Interbeded Fracture

Direction . strength Tensile Modulus Strength Modulus Uniaxial Shear Elongation
Ingredient /MPa [GPa IMPa /GPa Strengt/MPa 1%
ASO/BPFN/DMP-30 135.83 12.42 327.9 14.10 32.75 1.35
A80/BPAN/DMP-30 137.55 12.01 335.5 13.84 34.99 1.40
A80/PN/DMP-30 123.41 13.12 347.3 15.39 32.34 1.18
ASO/BPFN/HMTA 152.26 14.05 380.3 15.57 30.57 1.35
Longitudinal A80/BPAN/HMTA 135.44 13.05 354.2 14.88 33.76 1.23
AS80/PN/HMT A 126.72 13.24 336.5 15.22 32.11 1.08
ASO/BPFN/2-MZ 120.72 13.68 356.2 14.95 30.76 1.01
ASO/BPAN/2-MZ, 123.38 12.93 362.5 14.41 33.52 1.02
A80/PN/2-MZ, 118.64 13.37 350.2 15.48 32.27 0.96
A80/BPFN/DMP-30 85.06 11.57 306.5 12.95 27.86 0.82
A80/BPAN/DMP-30 112.00 10.71 303.1 12.47 30.20 1.25
AS0/PN/DMP-30 81.38 11.97 290.1 13.40 27.31 0.73
ASO/BPFN/HMTA 116.55 12.78 335.3 14.05 27.73 1.10
Transverse ASO/BPAN/HMTA 108.36 11.37 312.7 13.11 29.59 1.08
ASO/PN/HMTA 78.56 11.73 262.3 13.77 26.04 0.71
ASO/BPFN/2-MZ, 109.55 12.06 316.8 13.57 26.54 1.08
ASO/BPAN/2-MZ 118.29 11.53 330.6 13.44 29.07 1.30
AS0/PN/2-MZ 86.20 11.31 267.0 13.57 27.20 0.82
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Table 3 The other properties of CEM-3 CCL
Peel Strength

Surface Volume Water - Heat Stress o C Coil Color-changing Resistance Resin
Ingredient Resistance Resistan::f Absorobance It é 288°C N/;ﬂ)fgoo(;l S— e con;ent
12 [Qeem % (>205) h Yy
b (288°C /10g) Post-treatment

ASO/BPFN/DMP-30  2.04X10"  3.97X10° 0.089 — 32 1.63 White Slight 49.5
yellow

ABO/BPAN/DMP-30  1.47X10%  3.2010% 0.085 - 36 1.57 white Slight 53.2
yellow

ASO/PN/DMP-30  6.53X 10 2.04X10% 0.127 — 27 1.77 white Slight 50.9
yellow

ASO/BPFN/HMTA  4.73X10%°  5.17X10% 0.088 — 23 1.71 Yellow Dark 49.0
yellow

ABO/BPAN/HMTA ~ 2.77X10%  3.52X10% 0.107 - 33 1.54 Yellow Dark 52.3
yellow

A80/PN/HMTA  2.12X10°  2.49X10° 0.108 — 24 1.84 vellow Dark 51.4
yellow

ASO/BPFN/2-MzZ ~ 1.63X10"  3.73X10° 0.094 130 29 1.62 While Slight 19.0
yellow

A80/BPAN/2-MZ ~ 3.67X10P°  2.71X10V 0.074 125 30 1.78 While Unchange 51.2

A80/PN/2-MZ ~ 3.26X10°  2.39X10° 0.100 137 25 1.77 While Yellow 51.2
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¥ 15 ) (43T 8y 1063~1663, A80/Novolac {4 2 38Tk 5 [l i 43 -8y 957~1017); (2) Fouk, SEFRI IR
AR B 25 FE AR 2 R N T s B FR 8 — R3S B TR A R BA AR 38—E L R B BE
G PER 22 F N K R R PR E BB N AT REZERR ][RI B RS SR N, T DA IR ) A B M % 0 B S 7E
TR R A AR Y — A SBE IS IR (microgel ), IX PRI IR 25 4 K A BB 5 B T S e SR B Al [ Ak 25
¥y, HAE G R R R B LI 2, N =y 2SR AL 70 40 25 4 m] . T BPAN 2 F R I P4 76 T8 B it
FRFE A 1 KA ot B2 AP BPAN 4132 310K % 2 BR . #5 S B ASO/BPAN AEETE AU 3 BT 7w i) 56 45 25
R

2 PR IR BRI VR B T R R 1

Figure 2 The gel formation of epoxy resin o=0 = CH—C—CH

O=—Cli— |, —CHO—, —CHCHo—

13 ABO/BPAN [l % i HE 48 32 K 4 4y
Figure 3 The perfect cross-linked structure of cured A80/BPAN
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The Application of Epoxy Bromide/Novolacs in CEM-3 Copper Clad Laminate

CHEN Lixin; MIAO Hua, SONG Jia-le, JING Chen-li
( Department of Applied Chemistry > School of Sciences Northwestern Polytechnical Uniersitys Xi " an 710072, China)

Abstract : CEM-3 copper clad laminates (CCL) were made from epoxy bromide A80. curing agents of phenolic
novolac (PN) » bisphenol F novolac (BPFN) and bisphenol A novolac (BPAN) with accelerants of DMP-30, HMTA
and 2-MZ- The effects of these three novolacs on the properties of CEM-3 CCL: such as mechanical properties
electrical properties; water absorbance and heat resistance, were discussed- The results show that the mechanical
properties of CEM-3 CCL fabricated by the three novolacs don 't have distinguished difference - The water absorbance
dielectric properties and Tg of CEM-3 CCL from high to low are PN-"BPFN-~BPAN, BPFN~*BPAN—~PN and PN~
BPFN—BPAN respectively - The color - changing resistance of CEM-3 CCL fabricated by BPFN and BPAN employed
as curing agents is superior to that of CEM-3 CCL fabricated by PN under the condition of 150°C/2n post -treatment -
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