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Preparation and characterization of single component high thermal

conductive structural adhesive

CHEN lJialiang, WANG Gang, XIA Ting, SU Jianfeng, LI Huilu

(College of Material Science and Engineering, Xi'an University of Science and Technology,
Xi'an 710054, China)

Abstract: A base gel was prepared with bisphenol A epoxy resin E124 as the main resin, polymercaptan as the curing agent,

and imidazole as the accelerator. A single component high thermal conductive structural adhesive was prepared by adding

different proportions and sizes of spherical alumina and irregular alumina into the base gel. The effects of different filling

content and different particle sizes of alumina on the thermal conductivity, bonding strength, viscosity, and thixotropy of the

single component high thermal conductive structural adhesive were studied. The results show that when the mass ratio of
base gel to the three different particle sizes of alumina is m(base gel): m(40 pm ALO,):m(2 pm Al,0,):m(0.5 pm AlL,0,) =15
$59.5:25.506, m(base gel): m(40 um ALO,): m(5 pm ALO,): m(0.5 pum Al,0,) =15:59.5:25.5: 8, m(base gel): m(40 um
ALO,) m(10 pm AlLO,):m(0.5 pm AL,0,)=15:68:17:8, three kinds of high thermal conductive structural adhesives cured at
90°C for 15 min can be obtained, their thermal conductivity is 2.73, 3.05, 2.85 W/(m-K), their bonding strength is 5.49, 5.55
and 5.31 MPa, and their viscosity is 145 000, 127 467 and 118467 mPa-s, respectively. The volume resistivity of the three

kinds of high thermal conductive structural adhesives is above 10" Q -m, and the adhesive survival rate after high

temperature and humidity, cold and thermal shock is more than 70% and 90%, respectively. The performance of the high

thermal conductive structural adhesive meets the basic performance requirements of screen printing and heat dissipation

materials for chip packaging.
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adhesive with different contents of 0.5 um irregular alumina
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Tab.2 Adhesive strength of different high thermal conductive structural adhesives
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A 8.70 3.45 39.66 8.21 94.37
B 5.76 4.26 73.96 5.29 91.84
C 5.98 4.53 75.75 5.58 93.31
D 5.51 4.12 74.77 5.07 92.01
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118 467 mPas, 2 i It e 1 Ab 3 Ji5 Rl 22 5 2 ke B 2
FH 39.66 Yo$ = 2| 75.75 Y%, &5 Il I R 4
B B B ARFFAE 90% LA b, B R S 1R i £ 28 B A0 4
Feoe ERe , W 2 22 W ED R T2 R0 B dt 2 Htop el
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