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TITLE OF THE INVENTION 

Adhesive.. process for the preparation thereof., and 

process for mounting components 

TECHNICAL FIELD 

The present invention relates to an adhesive preferably 

used in mounting of components such as electronic parts .. a 

process for preparation thereof. and a process for mounting 

components by using this adhesive. 

BACKGROUND ART 

As an adhesive suited to mounting of electronic 

components, an adhesive composed of epoxy resin of standard 

purity, amine hardener., thixotropic agent, inorganic filler., 

and pigment is disclosed in Japanese Laid-open Patent No. 

1-2493. 

Hitherto, when mounting ~lectronic components on a 

circuit boa;-d.. a mounting method comprises the steps of 

applying a mounting adhesive- on specified positions on a 

circuit board, putting electronic components on the applied 

adhesive positions, heating and curing the adhesive, 

applying flux on the circuit board, and immersing the 
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circuit board in molten solder to solder and bond the 

electronic components and the circuit board. 

However. the conventional adhesive for mounting 

electronic components was high in curing ,temperature and 

may damage the components poor in heat resistance when 

curing. and as a countermeasure, conventional.l.y. a l.arge 

content of amine hardener was mixed in the adhesive for 

mounting el.ectronic components. 

In the existing adhesive for mounting electronic 

components, nevertheless, if a large content of amine 

hardener is mixed in, it must be kept within a range for 

assuring storage stabil.ity, and in such a case. yet, the 

curing temperature is still high, and the co~ponents poor 

in heat resistance may_be damaged when curing. Stil.l worse, 

if a large content of amine hardener is thus blended, the 

adhesive may sag and spread when heating and curing, and 

may be adhered to the electrode on the circuit board by 

this sagging phenomenon due to heating, and when the 

adhesive is adhered to the electrode, it is hard to solder 

the electronic cpmponent on the electrode. 

DISCLOSURE OF THE INVENTION 

In the l.ight of the problems of the prior art, 

therefore, it is an object of the invention to present an 

adhesive which can be cured at low temperature, does not 
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impair components poor in heat resistance or spoil storage 

stability, and is free from sagging due to heating. a 

process for the preparation thereof, and a process for 

mounting components. 

The adhesive of the invention comprises 100 parts by 

weight of an epoxy resin having a content of mononuclear 

components of 87 to 100% by weight, and 20 to 80 parts by 

weight of a latent curing agerit. By using the epoxy resin 

having a high content of mononuclear components, and using 

the latent curing agent as the hardener, the heating 

temperature in heating and curing can be lowered by the 

high content of the hardener, so that the adhesive lowered 

in the damage rate of components and excellent in storage 

stability can be obtained. 

It further comprises 2 to 40 parts by weight of an 

inorganic filler, 1 to 15 parts by weight of a thixotropic 

agent, and 0 .1 to 5 parts by weight of a pigment, and 

therefore the adhesive strength is enhanced and stringing 

is prevented. so that the adhesive having properties 

required as the adhesive for mounting components may be 

obtained. 

This adhesive is prepared by preliminarily dispersing, 

heating, dissolving and cooling the epoxy resin and latent 

curing agent, and then dispersing the inorganic filler, 

thixotropic agent and pigment. By defining ..the heating 
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temperature in heating and dissolving at 30 to 50 t and 

heating time at 1 to 50 hours, phenomenon of sagging due to · 

heating in heating and curing the adhesive can be prevented. 

In the method of mounting components according to the 

invention, the adhesive comprising 100 parts by weight of 

the epoxy resin, 20 to 80 parts by weight of the latent 

curing agent, 2 to 40 parts by weight of the inorganic 

filler, 1 to 15 parts by weight of the thixotropic agent, 

and 0.1 to 5 parts by weight of the pigment is prepared, 

and this method comprises the steps of applying the 

adhesive on specified positions on the _board, putting 

components on the applied adhesive positions, and heating 

and curing the adhesive, and it is intended to mount the 

components without raising the heating and curing 

temperature. Moreover, when the heating and curing peak 

temperature in heating and curing is controlled at lOO'C or 

less and the heating time within 30 to 300 seconds, damage 

of components poor in heat resistance can be prevented. 

Besides, after heati.ng and curing the adhesive, by 

applying flux OQ the board, the board is inunersed in a 

molten solder, so that the compone_nts_ and board can be 

soldered and bonded. 

BEST MODE OF CARRYING OUT THE INVENTION 

According to an embodiment of the invention, an 
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adhesive for mounting components. a process for the 

preparation thereof. and a process for mounting e1ectronic 

components by using the same are described be1ow. 

The components of the adhesive used herein are as 

fo11ows. 

Epoxy resin A: 

Epoxy resin B: 

Hardener A: 

Hardener B: 

Inorganic fil1er: 

Epicoat 806L. (Yuka She11 Epoxy Co.) 

(content of mononuc1ear components 

87 to 100% by weight) 

Epicoat 828 (Yuka She11 Epoxy Co.) 

(content of mononuc1ear components 

87i by weight or less) 

Fujicure FXElOOO (Fuji Kasei Co.) 

(aminoureade latent curing agent) 

Amicure PN23 (Ajinomoto) 

(amine curing agent) 

Mistron CB (Nippon Mistron) 

Thixotropic agent: Aerosil RY200 {Nippon Aerosil) 

Pigment: Cannine 6B (Dainippon Ink) 
.. 

A roll dispersion type agitating machine was used in 

mixing. 

Measuring methods and evaluating methods of 

characteristics were as follows. 

Component damage rate: The adhesive is applied on the 

circuit board by an adhesive applicator. cy1indrical 

aluminum e1ectrolytic capacitors are mounted by a component 
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mounting machine, the adhesive is heated and cured in a 

furnace in a profile for curing completely each adhesive, 

the number of damages (a) in 100 positions of components is 

counted, and the component damage rate (%) is calculated in 

the formula (a/lOO)XlOO%. 

Heating sag rate: The adhesive is applied in a circle 

on the circui.t board, the app11ed diameter rO [mm] is 

measured, and it is heated and cured in a furnace, and the 

applied diameter rl [mm] is measured, and the heating sag 

rate (%) is calculated in the formula {(rl-rO)/rO}XlOO%. 

Damage rate of components poor in heat resistance: The 

adhesive is applied on the circuit board by an adhesive 

applicator, LED components are mounted by a component 

. mounting machine, the adhesive .is heated and cured .in a 

furnace in a profile for curing completely each adhesive, 

the number of damages (b) in 100 positions of components is 

counted, and the damage rate of components poor in heat 

resistance (%) is calculated in the formula (b/lOO)XlOOt. 

Storage stabil.ity: The v.iscos.ity TIO right ·after 

manufacture of the adhesive .is measured by type E 

viscometer, and after leaving the adhesive for"30 days at 

25 +/- 1 t, the viscosity Ttl is measured again, and it is 

judged if the storage stability approval condition of 

(T1l/T10) < 2 is satisfied or not. 

First, using 100 parts by weight of epoxy resin A as 
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the adhesive main ingredient, the number of parts by weight 

of each component that can be b1ended was studied. The 

fo11owing resu1ts were obtained. 

As for Mistron CB (Nippon Mistron) as the inorganic 

fi11er, the upper 11mit of an adequate content capable of 

maintaining properties as adhesive is 40 parts by weight. 

The minimum content showing effects of addition of 

inorganic fi11er is 2 parts by weight. 

As for Aerosi1 YR200 (Nippon Aerosi1) as thixotropic 

agent, the upper 1imit of an adequate content capable of 

maintaining properties as adhesive is 15 parts by weight. 

The minimum content showing effects of addition of 

thixotropic agent is 1 part by weight. 

An adequate content of Carmine 6B (Dainippon Ink) as 

pigment is 0.1 .to 5 parts by weight. 

As for the epoxy resin,- in the case of Epicoat 807 with 

the content of mononuclear components of 1ess than 86% by 

weight, possibility of damage of components is high. · It is 

Epicoat 806L of 86 to 100% by weight that realizes·storage 

stability and ot~er properties and secure1y presents high 

effects of prevention of damage of components. 

As for the hardener, when Amicure DN23 of amine curing 

agent is added, the storage stability drops. When the 

content of Fujicure FXElOOO as latent curing agent is less 

than 20 parts by weight in 100 parts by weight of epoxy 
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resin, components are damaged, and when exceeding 100 parts 

by weight, the storage stability declines. An adequate 

content of the l.atent curing agent that can real.ize storage 

stability and other properties and securely present effects 

of preventi~n of damage of components is 20 to 80 parts by 

weight. 

Results of review ·of manufacturing method are 

summarized below. 

When the epoxy resin and latent curing agent are not 

preliminarily heated, the heating sag rate is impaired, and 

therefore it is preferred to perform preliminary heating in 

order to maintain the heating sag rate in heating and 

curing within a practical range. 

When the preliminary heating temperature of the epoxy 

-resin and l.atent curing agent exceeds so t , the storage 

stability declines. In order to obtain a sufficient 

storage stabil.i ty while maintaining practical. properties 

including heating sag rate, the prel.iminary heating 

temperature is preferred to be 30 to so\:. 

Results of ~eview of mounting method of electronic 

components are summarized below. 

If the heating and curing peak temperature of the 

adhesive exceeds lOO°C, components poor in heat resistance 

may be damaged. To prevent securely damage of components 

poor in heat resistance in heating and· curing of the 

-~_.···. _: . .-; .. ··:.·· 
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adhesive, the heating and curing peak temperature must be 

kept under 100\: . 

Embodiments and comparative examp1es are exp1ained 

be1ow. Tab1e 1 shows representative embodiment and 

comparative examp1es of components. Tab1e 2 shows 

representative embodiments and comparative examp1es in the 

manufacturing process of the adhesive in the composition 

shown in embodiment 1. Tab1e 3 shows representative 

embodiment and comparative examp1e of the method of 

mounting e1ectronic components. 
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Table 1 

Embodi-
Compara- Compara- Compara- Compara- Compara-

ment 1 
tive tive · tive tive tive 
example 1 example 2 example 3 example 4 example 5 

Epoxy resin A 100 100 100 100 - -
Epoxy resin B - - - - 100 100 

Hardener A 40 .15 100 - 40 -
Hardener B - - - 40 - 40 
Inorganic 

5 5 5 5 5 5 fi11er 
Thixotropic 

10 10 10 10 10 10 agent 

Pigment o.s o.s o.s 0.5 0.5 o.s 
(Numeral.s refer to parts by.weight.) 

Table 2 
Embodiment Embodiment Comparati.ve Comparative 

2 3 example 6 example 7 
Preheating 

40 45 25 60 temperature ('CJ 

Preheating time (br] 24 0.4 0 10. -

Table 3 
Embodiment Comparative 

4 example 8 

Heating and curi.ng peak ~emperature ['CJ 98 110 

Heating and curing peak time [sec] 60 60 

Table 4 shows measured results of component damage rate 

and storage stability in the adhesives in the composition 

shown in Table 1. Table 5 shows measured results of 

heating sag rate and storage stability in the manufacturing 

process of the adhesives shown .. in Table 2. Table 6 shows 
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measured results of damag.e rate of components poor in heat 

resistance in the condition of heating and curing peak 

temperature and time shown in Table 3. 

Table 4 
Embodi-

Compara- Compara- Compara- Compara- Compara-
t.ive t.ive t.ive t.ive t.ive ment 1 example 1 example 2 example 3 example 4 example s 

Heat.ing sag 0 90 0 0 72 67 rate [t] 

Storage 
0 0 x x x x stabil.ity 

Table 5 
Embodiment 2 Embodiment 3 Comparative Comparative 

exampl.e 6 exampl.e 7 
Preheating 1.0 8.2 34.7 0.3 temperature [%] 
Storage 

0 0 x x stabil..ity 

Table 6 
Embodiment 4 

Comparative 
example 8 

Damage rate of components poor in 
0 24 heat resistance [%] 

These results coincide with the overall review resul.ts 

above relating to the content of mononuclear components of 

epoxy resin, component of hardener, inorganic fill.er, 

thixotropic agent, pigment, prel.iminary heating temperature 

and preliminary heating time of epoxy resin and latent 

curing agent, and peak temperature in heating and curing of 

adhesive. 
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INDUSTRIAL APPLICABILITY 

The adhesive of the invention, as c1ear from the 

description herein, comprises 100 parts by weight of an 

epoxy resin having a content of mononuc1ear components of 

87 to lOOt by weight, and 20 to 80 parts by weight of a 

latent curing agent. In this constitution, by the 

combination of the epoxy resin having a high content of 

mononuc1ear components and the 1atent curing agent, a 1arge 

content of hardener can be b1ended, and the heating 

temperature in heating and curing can be 1owered, so that 

the adhesive 1owered in the_ damage rate of components and 

excellent in storage stabi1ity can be obtained. 

It further comprises 2 to 40 parts by weight of an 

inorganic fi1ler, 1 to 15 parts by weight of a thixotropic 

agent, and O .1 to 5 parts by weight of a pigment, and 

therefore the adhesive strength is enhanced and stringing 

is prevented, so that the adhesive having properties 

required as the adhesive for mounting ·components may be 

obtained. 
--

By preparing the adhesive by pre1iminari1y dispersing, 

heating, disso1ving and cooling the epoxy resin and 1atent 

curing agent, and then dispersing the inorganic fi11er, 

thixotropic agent and pigment, and further by defining the 

heating temperature in heating and disso1ving at 30 to sot 
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and heating time at 1 to 50 hours, saggihg due to heating 

can be prevented, and also time-course changes of the 

adhesive during storage can be prevented. 

In the method of mounting components according to the 

invention, the adhesive comprising 100 parts by weight of 

the epoxy resin, 20 to 80 parts by weight of the l.atent 

curing agent, 2 to 40 parts by weight of the inorganic 

fil.l.er, 1 to 15 parts by weight of the thixotropic agent, 

and O .1 to 5 parts by weight of the pigment is prepared, 

and by appl.ying the adhesive on specified positions on the 

board, putting components on the applied adhesive positions, 

and heating and curing the adhesive, and it is intended to 

mount the components without raising the heating and curing 

temperature. 

Moreover, when the heating and curing peak temperature 

in heating and curing is contro11ed at lOOCC or less and 

the heating time within 30 to 300 seconds, damage of 

components poor in heat resistance can be prevented. 

Besides, after heating and curing the adhesive, by 

appl.ying fl.we o~ the board, the board is inunersed in a 

molten solder, so that the components and board can be 

soldered and bonded. 
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CLAIMS 

1. An adhesive ·comprising 100 parts by weight of an 

epoxy resin having a content of mononuclear components of 

87 to lOOt by weight, and 20 to 80 parts by weight of a 

latent curing agent. 

2. An adhesive comprising 100 parts by weight of an 

epoxy resin having a content of mononuclear components of 

87 to lOOt by weight, 20 to 80 parts by weight of a latent 

curing agent, 2 to 40 parts by weight of an inorganic 

filler, 1 to 15 parts by weight of a thixotropic agent, and 

0.1 to 5 parts by weight of a pigment. 

3. A manufacturing method of an adhesive composed of 

an epoxy resin, a lat~nt curing agent, an inorganic filler, 

a thixotropic agent, and a pigment, comprising the steps of 

preliminarily dispersing, heating, dissolving and cooling 

the epoxy resin and latent curing agent, and then 

dispersing the inorganic filler, thixotropic agent and 

pigment. 

4. A manufacturing method of an adhesive of claim 3, 

wherein the heat.ing temperature in heating and dissolving 
.. 

is 30 ·to sot and the heating time is 1 to so hours, 

5. A manufacturing method of an adhesive of claim 3 or 

4, wherein said adhesive comprises 100 parts by weight of 

the epoxy resin, 20 to 80 parts by weight of the latent 

curing agent, 2 to 40 parts by weight of the inorganic 
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filler, 1 to 15 parts by weight of the thixotropic agent, 

and O.l to 5 parts by weight of the pigment. 

6. A mounting method of components comprising the 

steps of preparing an adhesive composed of 100 parts by 

weight of an epoxy resin, 20 to 80 parts by weight of a 

latent curing agent, 2 to 40 parts by weight of an 

inorganic filler, 1 to 15 parts by weight of a thixotropic 

agent, and 0.1 to 5 parts by weight of a pigment; applying 

the adhesive on specified positions on a board, putting 

components on the applied adhesive positions, and heating· 

and curing the adhesive. 

7. A mounting method of components of claim 6, wherein 

the heating and curing peak temperature of the adhesive is 

1oot: or less, and the heating time is 30 to 300 seconds. 

8. A mounting method of components of claim 6 or 7, 

further comprising the steps of, after heating and curing 

the adhesive, applying flux on the board, immersing the -

board in a molten solder, and soldering and bonding the 

components and the board. 


