1 TITLE OF THE | NVENTI ON Adhesi ve, process for the preparation thereof, and
‘process for nmounting conponents TECHNI CAL FI ELD The present invention
relates to an adhesive preferably used in nounting of conponents such as
electronic parts, a process for preparation thereof, and a process for
mount i ng covpmenaosss by using this adhesi ve. BACKGROUND ART p&S/spbe/endbesi ve
suited to nounting of electronic conponents, an adhesi ve conposed of epoxy
resin of standard purity, am ne hardenery, thixotropic agent, inorganic
filler, and pignent is disclosed in Japanese Lai d-open Patent No. 1-2493.

Hi t herto, when nounting el ectronic coqﬁ%%gnts on a
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circuit board, a nmounting nethod conprises the steps of applying a nounting
‘adhesi ve on specified positions on a circuit board, putting electronic
conponents on the applied adhesive positions, heating and curing the
adhesive, applying flux on the circuit board, and inmersing the 2

circuit boa%%ﬁzgm ten solder to solder and bond the el ectronic conPonents
and the circui oard. However, the conventional adhesiRfFIFPHP3SS -

nounting el ectronic conponents was high [n curing tenperature and nay
damage the conponents poor in heat resistance when curing, and as a
count ermeasure, conventionally, a |large content of am ne hardener was m xed
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mounting el ectronic conmponents. In the existing adhesive for nounting

‘el ectroni ¢ conponents, nevertheless, if a large content of am ne hardener
is mxed in, it nust be kept within a range for assuring storage stability,
and in such a case, yet, the curing tenperature is still high, and the
conponent s peowB720891eat resi stance may be damaged when curi pgrsegssss\or se,
If a‘large content of am ne hardener is thus blended, the adhesive may sag
and spread when heating and curing, and gay be adhered to the el ectrode on
the circuit board by this saggi ng phenonenon due to heating, and when the
adhesive is adhered to the electrode, it is hard to solder the electronic
conmponent on the el ectrode. EFSCLGREHERDR THE | NVENTION I n the |ight of the
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adhesi ve which can be cured at | ow tenperature, does not

3 inpair

conmponents poor in heat resistance or spoil storage stability, and is free
from saggi ng due to heating, a process for the preparation thereof, and a
process for nounting conponents. The adhesive of the invention conprises

100 parts b

ht of an epoxy resin having a content of nononucl ear

wei
conponents BP BB 100% by wei ght, and 20 to 80 parts by REFTYRPeRIsssy -
| at ent curing agent. By using the epoxy resin having a high content of
mononucl ear conponents, and using the | & ent curing agent as the hardener

t he heating
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tenperature in heating and curing can be | owered by the
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hi gh content of the hardener,

rate of conponents and excell ent
further conprises 2 to 40 parts by weight of an inorganic filler,
parts by weight of a thixotropic agent,

pi gnent,
prevent ed,
adhesi ve for

SO

by prelimnarily dispersing,
curing agent,

resin and |l ate
t hi xotropi c ag
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t hat
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t he

and pi gnent.

adhesi ve

heat i ng,
and then dispersing the inorganic filler,

so that the adhesive |owered in the danmage
In storage stability can be obtai ned.
1to 15
and 0.1 to 5 parts by weight of. a
andwowe2essr e t he adhesive strength is enhanced anq.cq;‘,g,b@gggg i's,
havi ng properties required as the
nounti ng conmponents nmay be @&btained. This adhesive is prepared

di ssol ving and cooling the epoxy

By defining the heating
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4 tenperature in heating and dissolving at 30 to 50[err]C and heating tine
at 1 to 50 hours, phenonenon of sagging due to heating in heating and
curing the adhesive can be prevented. In the nethod of nounting conmponents
according to the invention, the adhesive conprising 100 parts by weight of
t he epoxy el to 80 parts by weight of the |latent curin ent, 2to
40 parts b;ﬁag?gﬁﬁpof the inorganic filler, 1 to 15 parts dvﬂag of t he
t hi xotropic agent, and 0.1 to 5 parts bysme|ght of the pignent is prepared,
and this method conprises the steps of applying the adhesive on specified
positions on the board, putting conponents on the applied adhesive

posi ti ons, andiVtaaﬁnﬁirid&nUmmﬁdbﬁﬁﬁbmmﬂﬂﬂﬁﬁiﬂf&ﬁ#ﬁd)wo mount
t he conponents wth raising_ the_ heatin
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t enperat ure. Mor eover, when the heating and curing peak tenperature in

heating and curing is controlled at 100[err]C or less and the heating tinme
within 30 to 300 seconds, danmge of conponents poor in heat resistance can
be prevented. Besides, after heating and curing the adhesive, by applying

flux on the woardosss he board is imersed in a nolten sol derrﬁ%&'t he _
conponents and board can be sol dered and bonded. BEST MODE OF CA NG OUT

THE | NVENTI ON According to an enbodi ment ,of the invention, an adhesi ve
for nounting conponents, a process for the preparation thereof, and a
process for nmounting el ectronic conponents by using the sane are descri bed
bel ow. X EoFIH oM
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The conponents of the adhesive used herein are as follows. Epoxy resin A

Epi coat IyllggEpoxy Co.) (content of nononucl ear conponents 87 .
to 100% byl | ‘ MUI esin B: Epi coat 828 (Yuka Shell Epoxy Co.)
(content of mononu®l e&r tomponents 87% by wei ght or |ess) Hardener A

Fujicure FXE%O uji Kasei Co.) (am noureade latent curi i
Har dener B: 99}20& Am cure PN23 (Ajinonoto) (am ne curi ngggzjjggﬁasésﬁorgani C
-~ filler: M stron CB (N ppon M stron) Thixotropic agent: Aerosil RY200
~ (Ni ppon Aerosil) Pignent: Cafrine 6B (Dai ni ppon Ink) A roll
~ dispersion type agitating machine was used in
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m.Xxi ng.

Measuri ng met hods and eval uati ng met hods df

chaiacteristics were as foll ows. Conponent damage rate: The a@%@sg\ééli%s_.g

appl i ed

al umi num el ectrol ytic capacitors are nounted by a conponent
the adhesive is heated and cured in a furnace in a proflleckqﬁj
osilt 4

nmachi ne,

on the circuit board by an adhesive applicator, cylindrrcal

curing conpl etely each adhesive, the nunber of danmages (a) in 100 p
of conponents is counted, and the conponent damage rate (% is calculated
in the formula (a/100) X100% Heating sag rate: The adhesive is applied in
acircle

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 mountiﬂg of components such as electronic parts, a
process for preparation thereof, and a process for mounting

components by using this adhesive.

'BACKGROUND ART

is an adhesive suited to mounting of electronic
componenté, 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. i

" Hitherto, when mounting electronic components on a
circuit boa;'d; a mounting method comprises the stebs of
applying a mounting adhesive on specified positions on a
circuit_board, putting electronic cbmponents on the applied

adhesive positions, heating and curing the adhesive,

applying flux on the circuit board, and immersing the

6 isn

g

ohs



on the circuit board, the applied dianmeter rO[nmm is neasured, and it is
heated and cured in a furnace, and the applied diameter r1 [mm is
nmeasur €d, and the heating sag rate (%9 is calculated in the formula
f(rl-rO)/rO}XlOO@b Damage rate of conponents poor in heat resistance: The
adhesive is applied on the cirguit board by an adhesive applicator, LED
conponents are nounted by a conponent nounting machi ne, the adhesive is
heated and cured in a furnace in a prlofile for curing conpletely each

adhesi ve, cifeuitntissapd dbmBgRsltdn iSd1HE; PRY t soNde! ARAPIBEHAS tife
counted, and the damage rate of conponents poor in heat resistance (% is

cal cul at egleotrbaitocomponenti®Bnd Othe SGipcage bsashlil ity: The
viscosity J[err] right after manufacture of the adhesive is neasured by
type E vi sconBbwevernd ather |eonventibpaidhesdhvesive 3(Falnys muuriting -
1[err]C, the viscosity [err] is measured again, and it is
electronic components was high in curing temperature and
may damage the components poor in heat resistance when
curing, and as a countermeasure, conventionally, a large
content of amine hardener was mixed in the adhesive fof
mounting electronic 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 stability, and in such a case, yet, the
curing temperature is still high, and the components poor
in heat resistance may be damaged when curing. Still worse;
if ;.large content of amine hérdener 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 adhexred to the electrode, it is hard to solder

the electronic component on the electrode.

DISCLOSURE OF THE INVENTION
In the 1light 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



judged If the storage stability approval condition of [err] <2 is

satisfied or-not. First, using 100 parts by wei ght of epoxy resin A as 7
t He adhesive main ingredient, the nunber of parts by weight of each
conponent that can be bl ended was st udi ed. The followi ng results were

obtained. As for Mstron CB (N ppon Mstron) as the inorganic filler, the

upper Iimt of an adequate content %apfab! e of maintaining properties as

adhesive is 40 parts by weight. The® m nimum content showing effects of

addi ti on impfaimaaeponents | poorsif pheat kesisitghte aAx Spoildestoriagér200

(N ppon Aerosil) as thixotropic :
stability, and 1is 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 éontent of mononuclear
components of 87 to 100% by weight, and 20 to 80 par;'ts' by
weight of a latent curing agent. By usiﬂg 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 hai‘dener, 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 adhesj;ve 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, dis'solving and cooling the epoxy resin and latent
curing agent, and then dispersing the inorganic filler,

thixotropic agent and pigment. By defining the heating



agent, the upper limt of an adequate content capabl e of nmaintaining
*properties as adhesive is 15 parts by weight. The m ni nrum content show ng
effects of addition of thixotropic agent is 1 part by weight. An adequate
content of Carm ne 6B (Dainippon Ink) as pignent is 0.1 to 5 parts by

wei ght. As for the epoxy resin, in the case of Epicoat 807 with the content
of nononucl ear conponents of |ess tlgan 86% by wei ght, possibility of damage

eal | rootampranteErann | PltBRar Sty ERo o R cdurt BB chP hi gn
et 85y B pRraE 1% Yo B0 RERSmefl i RAabIEETRD sH0eT
wen *IhEAFLRD' BN B B PG ha! BRI LA L bielEREe ™" 20
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
f£iller, 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 raisin§ the heating and curing
teméérature. Moreover, when the heating and curing peak
temperaturé in heating and curing is controlled at 100TC or
less and the heating time within 30 to 300 seconds, damage
of components poor in heat resistance can be prevented.
Besides, after 1Leating and curing the adhesive, by
applying flux on the board, the board is immersed in a

molten soldei:, so that the components and board can be

soldered and bonded.

BEST MODE OF CARRYING OUT THE INVENTION

According to an embodiment of the invention, an



8 resin, conponents are danmaged, and when exceeding 100 parts by weight,
‘the storage stability declines. An adequate content of the latent curing
agent ‘that can realize storage stability and other -properties and securely
present effects of prevention of damage of conponents is 20 to 80 parts by
wei ght. Results of review of manufacturing nethod are summarized

bel ow. When the epoxy resin and | a$ent curing agent are not prelimnarily
heat ed, tag heati ng. sag rateth impai red, gnd therefore it is preferred to
per f or m PABEEHYSGr f Foat PRUEARY: d GPMBSHRR TR - it NBEREES g 250y rERe i n

heating gggparation thereof, and a process for mounting electronic

components by using the same are described below.

The components of the adhesive used herein are as

follows.
Epoxy resin A: Epicoat 806L (Yuka Shell Epoxy Co.)
(content of mononuclear components
87 to 100% by weight) |
Epoxy resin B: Epicoat 828 (Yuka Shell Epoxy Co.)
(content of mononuclear components
87% by weight or less)
Hardener A: Fujicure FXE1000 (Fuji Kasei Co.)
(aminoureade lgtent curing agent)
Hardener B: Amicure PN23 (Ajinomoto)

(amine curing agent)

Inorganic filler: Mistron CB (Nippon Mistron)

Thixotropic agent: Aerosil RY200 (Nippon Aerosil)

Pigment: Carmine 6B (Dainippon Ink)

A roll dispersian type agitating machiqe was used in
mixing.
| Measuriné' methods and evaluating methods of
characteristics were as follows.

Component damage rate: . The adhesive is applied on the
circuit board by an adhesive applicator, cylindrical

aluminum electrolytic capacitors are mounted by a component



curing wwthin a practical range. Wien the prelimnary heating tenperature
:of the epoxy resin and latent curing agent exceeds 50[err]C, the storage
stabil-ity declines. In order to obtain a sufficient storage stability
whi l e mai ntai ning practical properties including heating sag rate, the
prelimnary heating tenperature is preferred to be 30 to 50[err]C. Results
of review of nmounting nmethod of el éctronic conponent.s are sunmmari zed bel ow.
If the heatingﬁand curing peak tenperature of the adhesive exceeds

100 er r | ROUBEERENMRADINRr  FhenAdNSLYS dfchadlede antaGBI TR &/ent

secur el dana e of conpon oor in heat resistance in heating and curin
of the yf e in anBroggie or curing completely each adhé% ive, g

the number of damages (a) in 100 positions of components is
counted, and the component damagé rate (%) is caiculated in
the formula (a/100) X100%.

Heating sag rate: The adhesive is applied in a éircle
on the circuit board, the applied diameter r0 [mm] is
measured, and it is heated and cured in é furnace, and the
applied diameter rl [mm] is measured, and the heating sag
rate (%) is calculated in the formula {(rl-r0)/r0}X100%.

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
furﬂ%ce in a profile for curing cbmpletely each adhesive,
the number of damages (b) in 100 positions of components is
counted, apd the damage rate of components poor in heat
resistance (%) is calculated in the formula (b/100) X100%.

Storage stabiliéf: The viscosity mnO0 right - after
ﬁanufacture of the adhesive is measured by type _E
viscometer, and after leaving the adhesive for '30 days at
25 +/- 1C, the viscosity nl is measured again, and it is
judged if the storage stability approval condition of
(n1/Mm0) < 2 is satisfied or not.

First, using 100 parts by weight of epoxy resin A as



9 édhesive, t he heating and curing peak tenperature nust be-kept under
.100f err] C. Enbodi nents and conparative exanpl es are expl ai ned bel ow.
Table- 1 shows representative enbodinent and conparative exanples of

conponents. Table 2 shows representative enbodi nents and conparative
exanples in the manufacturing process of the adhesive in the conposition
shown in enbodi nent 1. Table 3 shows representative enbodi nent and

conparative exanple of the nethod of nounting el ectronic conponents.
10 Tabl e the adhesive main ingredient, the number of parts by weight

of each component that can be blended was studied. The
following results were obtained.

As for Mistron CB (Nippon Mistron) as the inorganic
filler, the upper limit of an adequate content capable of
maintaining properties as adhesive is 40 parts by weight.
The minimum cdntent showing effects of addition of
inorganic filler is 2 parts by weight. | |

As for Aerosil YR200 (Nippon Aerosil) as thixotropic
agent, the upper limit of an adequate content capable of
maintaining properties as adhesive is 15 ﬁarts 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
pigﬁ;nt 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 less than 86% by
weight, possibility of damage of components is high. - It is
Epicoat 806L of 86 fL 100% by weight that_realizes‘storage
stability and other properties and securely presents high
effects of prévention 6f 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 FXEl000 as latent curing agent is less

than 20 parts by weight in 100 parts by weight of epoxy



Cofrpara- Conpar a- Conpara- Conpara- Conpara- Enbodi - tive- tive

-tive tive tive nment 1 exanple .l exanple 2 exanple 3 exanple 4
exanpl e 5 Epoxy resin A 100 100 - 100 100 '
Epoxy resin B - - - - 100 - 100 Hardener
A 40 15 100 - 40 - Hardener B -
- - 40 - g 40 Inorganic 5
5 5 5 filler Thixotropic 10 10 10 10
10 resdnpj gamponents axe 5iamage<1), and whep, gxceeding5100 paxtss

0.5 (Nunmerals refer to parts by weig l Tabl e 2 Enbodi nent Enbodi nent
Conpar at P¥e wedkght at the ostorage st;pbi ity edegdines. odmpedenuwatsheating
40 contA:fgnt of the %.Satent curing agent that can realize storage
stability and other properties and securely present effects
of prevention 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
resfn and latent curing agent exceeds 50°C, the storage
stability declines. In order to obtain a sufficient
storage stability while maintaining practicel properties
including heating sag rate, the greliminary heating
temperature is preferred to be 30 to 50T.

Results of review of mounting method of electronic
components are summarized below.

" If the heating and curing peak temperature of the
adhesive exceeds '100°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



tenperature [[err] (] 40 45 Preheating time [hr] 24

0.4° 0 10 Tabl e 3 Enbodi nent Conparative 4 exanpl e
8 Heating and curing peak tenperature [[err]C] 98 110 Heating and
curing peak tine [sec] 60 60 Table 4 shows neasured
results of conponent damage rate and storage stability in the adhesives in
the conposition showmn in Table 1 Table 5 shows neasured results
of heating sag rate and storage stability in the manufacturing process of

t he adhesidhesi¥ennthe hgetdng and| sugipgopeak hemperaguxesumist obedanmge

rate of conponents poor.Ji n heat
kerrppt under "100C.

Embodiments and comparative examples are explained
below. Table 1 shows representative embodiment and
comparative examples of components. T-able 2 shows
representative embodiments and comparative examples in the
manufacturing process of the adhesive in the composition
shown in _embod_iment 1. Table 3 sho@ws representa_tive
embodiment and comparative example of the method of

mounting electronic components.



resistance in the condition of heating and curing peak tenperature and tine

shown in Table 3. Table 4 Conpara- Conpara- Conpara- Conpara- Conpara- nent
1 "tive tive tive tive tive exanple 1 exanple 2 exanple 3
exanpl e 4 exanple 5 Heating sag 0 .90 0 0 - 72
67 rate [9% Storage stability 0 0 X _ X X
X Tabl e 5 Enbodi nent 2 Enbodi ment 3 Ggyparative Conparative exanple 6
exanpl e 5 reheatlng 1.0 8.2 34.7 0.3
Storage s Q Q X X
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
filler 5 5 5 5 5 5
Thixotropic
agent 10 10 10 10 10 10
Pigment 0.5 0.5 0.5 0.5 0.5 0.5
{Numerals refer to parts by weight.)
Table 2 .
Embodiment | Embodiment | Comparative | Comparative
2 3 example 6 example 7
Preheating
40
temperature [T] 45 25 60
Preheating time [hr] 24 0.4 (+] 10
Table 3
Embodiment | Comparative
4 example 8
Heating and curing peak temperature [T] 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
6 shows

process of the adhesives shown in Table 2. Table



Tabl e 6 Conparative Enbodi nent 4 exanple 8 Danage rate of conponents poor
in~ 0 24 heat resistance [% .24
These results coincide with the overall reviewresults above relating to

t he content of nononucl ear conmponents of epoxy resin, conponent of

hardener, inorganic filler, thixotropic agent, pignment, prelimnary heating
temperature and prelinminary heating 8nme of epoxy resin and | atent curing

agent, and peak tenperature in_heating and curing:of adhesive. 12
measured results of damage rate of conpohents 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 1 tive tive tive tive tive
men example 1l jexample 2 jexample 3 jexample 4 jexample 5
Heating sag
rate [%] 0 920 0 0 72 67
Storage
stability O O X X X X
Table 5
Comparative |Comparative
Embodiment 2 |Embodiment 3 example 6 example 7
Preheating
temperature [$] 1.0 8.2 34.7 0.3
Storage
stability O O X X
Table 6
Comparative

Embodiment 4 example 8

Damage rate of components poor in
heat resistance [%]

0 24

-

These results coincide with the overall review results
above relating to the content of mononuclear components of
epoxy resin, component of hardener, inorganic filler,
thixotropic agent, pigment, preliminary heating temperature
and preliminary heating time of epoxy resin and latent
curing agent, and peak temperature in heating and curing of

adhesive.



| NDUSTRI AL APPLI CABI LI TY The adhesive of the i nvention, as clear fromthe
description herein, conprises 100 parts by wei ght of an epoxy resin having
a content of nononucl ear conponents of 87 to 100% by weight, and 20 to 80
parts by weight of a latent curing agent. In this constitution, by
t he conbi nation of the epoxy resin having a high content of nononucl ear
conponents and the latent curing a gnt, a | arge content of hardener can be
bl ended, and the heating tenperatur€ in heating and curing can be | owered,
so that the adhesive |lowered in the danage rate of conmponents and excel | ent
In storage stability can be obtained. It further conprises 2 to 40 parts by
wei ght of INDUSTRIARNABPPLICABILITY 0 15 parts by weight of a thixotropic
agent, and 0.1 to 5 parts by weight of a pignent, and therefore the
adhesi ve streThe h adhestvecedfanthet r inyengion, as clear from the
description herein, 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 agent. . In this constitution, by the
combination of the epoxy resin having a high content of
mononuclear components and the latent curing agent, a large
content of hardener can be blended, and the heating
temperature in heating and curing can be lowered, 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.

By preparing the adhesive by preliminarily dispersing,
heating, dissolving and cooling the epoxy resin and latent
curing agent, and then dispersing the inorganic filler,
thixotropic agent and pigment, and further by defining the

heating temperature in heating and dissolving at 30 to 50C



S brevented, so that the adhesive having properties requiréd as the
adhesi ve for nounting conponents may be obtai ned. By preparing the adhesive
by prelimnarily dispersing, heating, dissolving and cooling the epoxy
resin and |latent curing agent, and then dispersing the inorganic filler,
t hi xotropi ¢ agent and pignment, and further by defining the heating
tenperature in heating and dissolvipg at 30 to 50[err]C 13 and heati ng
time at 1 to 50 hours, sagging due to heating can be prevented, and al so
ti me- couramd cheagjdagoftime atihdsitee Surhonrst osaggibgn due praeveeatingl n t he
met hod of nounting conmponents according to the
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 bf 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 by 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 100°C 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
applying flux on the board, the board is immersed in a
molten soidar, so that the components and board can be

soldered and bonded.



invéntionT—T+mrfﬁHﬂaH4ve—eenp{ising 100 parts by weight of the epoxy resin,

20 t'o 80 wei ght of the latent curing agent, 2 to 40 parts by

vei ght oﬂm{"q"ﬂilgewjmn l1ler, 1 to 15 parts by wei ght of the thixotropic
agent, an vs 58! by wei ght of the pignent is prepared, and by
appl yi ng the adhesive on specified positions on the board, putting
conponents on the applied adhesive posjgions, and heating and curing the
adhesive, and it is intended to nount the conmponents w thout raising the
heating an@LdIMBng tenperature. Mreover, when the heating and curing peak
tenperature in_heating and curing is controlled at 100[err]C or |less and
the heating tite widhi adbgsiyestruREbFdRg dAfgpastscdpowerghtpef an
heat resistance can be prevented. Besides, after heating and curing the
adhesi ve, BROXBpEFSAR HAVIRG BLECPESRL Ofc MARERUCIeaRGonRoients of

87 to 100% by weight, and 20 to 80 parts by weight of a
latent curing agent. '

2. An adhesive comprising loo‘parts by weight of an
epoxy resin having a content of mononuclear components of
87 to 100% 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 latent 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 1latent curing agent, and then
dispersing the inorganic filler, thixotropic agent and
pigment. | |

4. A manufacturing method of an adhesive of claim 3,
wherein the heating temperature in heating and_dissolving
is 30 to 50C and the heating time is 1 to 50 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



nol ten sol der, so that t he conponents and board can be sol dered and bonded.

14 CLA conprising 100 parts by wei ght of an epoxy resin
havi ng lmmu mmnﬁ""Mnucl ear conponents of 87 to 100% by weight, and 20
to.80 parts by w#ight of a latent curing agent. 2. An adhesive conprising
100 parts by weight of an epoxy reslgg havi ng a content of nononuclear -
conponents of 87 to 100% by wei ght O to 80 parts by weight of a |atent

curing agent, 2 to 40 parts by weight of an norgamc filler, 1 to 15 parts
by wei gh iddex.t i xt'fﬁrgﬁl P tbYzHgight of th thixotropic agent,

and 0.1 to 5 parts by weight of the pigment.

6. A mounting method of components comprising the
steps of preparing an adhesive composed of 100 par."ts by
weight of an epoxy resin, 20 to 80 parts by weight of a
latent curing agent, 2 to 40 pai:ts 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, whe_rein
the heating and curing peak temperature of the adhesive is
100TC or less, and the heating time is 30 to 300 seconds.

-é. 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.



0.1 to 5 parts by weight of a pignent. 3. A nenufacturing method of an
.adhesi ve conposed of an epoxy resin, -a tatent curing agent, an inorganic
filler, a thixotropic agent, and a pignent, conprising the steps of
prelininarlly di spersing, heating, dissolving and cooling the epoxy resin
and |l atent curing agent, and then dispérsing the inorganic filler,

thi xotropic agent and pignment. 4. A manufacturing method of an adhesive of
claim 3, wherein the heating tenperhﬁure in heating and dissolving is 30 to

50[err] C and th # HEhP 8 TIéN E&ES%UFIHQ met hod
of an adhesive 0O ﬁ) 5@] Uiﬁlt (f)l r| sés 100 parts
by wei ght of the epoxy resin to ar wei ght the | atent curing

agent, 2 to 40 parts by me;gpt of the inorganic
STRACT OF THE DISCLOSURE

The invention presents an adhesive not impairing
components poor in heat resistance in heating and curing,
excellent in storage stability, and-free from sagging due
to heating. |

Comprising 100 parts by weight of an epoxy resin having
a content of mononuclear components of 87'to 100% 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,'ahd 0.1 to 5 parts by weight
of a pigment, the epoxy resin and latent curing agent are
preliminarily dispersed, heated, dissolved and cooled, and
then the inorganic filler, thixotropic agent and pigment

are dispersed to prepare.



15f|IIer 1 to 15 parts by WEIght Lg ropicﬂi&@lf}.mdg&g t05
parts by weight of the pignent. 6. |ng nmet hod of ¢ nent s
conprising the steps of prepari ng an adhe5| ve conposed of ﬁp@arts .
wei ght of an epoxy resin, 20 to 80y S \& ght of a latent curing _
agent,BZEEES 40 parts by wei ght of n no miller, 1 to 15 parts [BipS
wei ght t hi xot r opi 1 of a pi gnigEs
appl yi ng the adhesi ve%ﬁ%a%ﬁg%ékp—gﬁé‘\%é?g‘o%%u ng conponents
on the_applied adhesive positions, and heating and curing the adhesive. 7.
A mouhting net hod of conmponents of flaijm 6, wherein the heating and curing
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{57) Abstract

An adhesive which does not impair components poor in heat resistance, is excellent in storage stability, and little causes sagging due
to heating. This adhesive compriscs 100 parts by weight of an epoxy resin having a content of mononuclear components of 87 to 100 % 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, and is prepared by dispersing and dissolving the epoxy resin and the latent
curing agent in cach other by heating, cooling the obtaincd solution, and dispersing the inorganic filler, thixotropic agent and pigment in the
resulting solution.




100[err]C or less, and the heating tinme is 30 to 300 seconds.. 8. A nounting
‘et hod of conponents of claim®6 or 7, further conprising the steps of,
after heating and curing the adhesive, applying flux on the board,

i mrersing the board in a nolten solder, and soldering and bonding the
conpoTreTts—and—tThe boarad.
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