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provide an epoxy resin composition of the above-mentioned. 

type which shows good storage stability (long pot life) and 

which does not form a long tail when applied at a high speed 

by means of a dispenser. 

In accompl"ishing the foregoing ob]ect, there is 

provided in accordance·with the.present invention a liquid 
. . . . . .. ·, !'lew. ~· 1 . . epoxy resin composi ti.on comprising ·a *lEfi.tl:a epeny ::t:esu1, an 

'&mi Pe c11 r; ng agez:it, an inorqan i c fill.&E 1 aae an organi~ 

Br i ~~- .. I?..~.~~ rip E_!_~n _ ~-f t ~~:__Draw ~~2-~-
0 the r objects, features and advantages of the 

present invention will become apparent f.tom the detailed 

description of the preferred embodimen~s which follow, when 

15 considered in light of the accompanying drawings, in which: 

20 

25 

Fig. l{a) is a vertical sectional view showing a 

shape of a dot of an epoxy resin composition applied to a 

surface of a board with a dispenser; and 

Fig. l(b) is a plan v~ew of Fig. l(a). 

De:~;aJ:~.e-~. _!'.1 es~_£ipt_~_C>,!1 of .. -~}~~----~-~~-~~i:~ed 
Em.l:odiments of the Inventio:l 

'fhe liquid, epoxy resin composition according to 

the present inven~ion contains an epoxy resin, a curing 

agent, an inorganic filler and an organic rheology aciditi.ve. 

The epoxy resin is a liquid epoxy resin having two 

or more epoxy groups in its mole~uie. Examples of suitabie 

epoxy resins include diglycidyl etheLs of bisphenol A, 

bisphenol E', bisphenol AD, brominated bisphenol A, phenoi 

30 novolak resins, glycerin and polyalkylene oxides; glycidyl 

esters of carboxylic acids such as dimer acid and isophthalic 

acid; epoxidized polybui:adiene obtained by .reaction of 

polybutaciiene with peracet1c acid; urethane-modified 

diglycidyl ethers of bisphenol A; heterocyclic epoxy resins; 

35 and mixtures thereof. These epoxy resins may be used singly 

or as a mixture of i:wo or more. The u~e of epoxy resins 

whicn are liquid at room temperature is preferred. But, it 
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is possible to use crystalline or solid epoxy resins if they 

are-able to be dissolved in. the liquid epoxy resin used. 

As the amine curing agent, conventional latent 

curing agents having two .or more primary, secondary or 

5 tertially amine groups, such as dicyandiamide, derivatives of 

dicyandiamide, imidazole compounds, organic acid hydrazides, 

amine-adducts, spiroacetal compounds, modified polyamides, 

modified polyamines and amine-urea adducts are suitably used. 

10 

Illustrative of suitable imidazole compounds are 2-

heptadecylimidazole, 2-phenyl-4,5-dihydroxymethylimidazole, 

2-phenyl-4-methyl-5-hydroxymethylimidazole, 2-phenyl-4-

benzyl-5-hydroxymethylimidazole, 2,4-diamino-6-{2-

methylimidazolyl-(1) }ethyl-5-triazine and an addition product 

of the triazine with isocyanuric acid. Illustrative of 

15 suitable hydrazides are succinohydrazide, adipohydrazide, 

isophthalohydrazide, o-oxybenzohydrazide and 

salicylohydrazide. Examples of amine adducts include AMICURE 

PN-23 (manufactured by Ajinomoto Co., Inc.), AMICURE MY-24 

(manufactured by Ajinomoto Co., Inc .. ) and NOVACURE HX-3721 

20 (manufactured by Asahi Kasei Kogyo K. K.). Examples of 

spiroacetal compounds include.AMICURE ATU CARBAMATE 3 

(manufactured by Ajinomoto Co., Inc.). Examples of modified­

polyamides include Hardner HT939 (manufactured by Japan Ciba 

Geigy Inc.), examples of modified polyamines include Hardner 

25 

30 

35 

H4070S (manufactured by ACR Japan Inc.) and examples of 

amine-urea adducts include Fuji-cu.re FXE-1000 (manufactured by 

Fuji Kasei K. K.). The amine curing agent is generally used 

in an amount of 3-60 parts by weight, preferably 5-40 parts 

by weight per 100 parts by weight of the epoxy resin. 

AAy kRQWR ezganic iheology aaa:itive ma.y he '\:\Sea fe-1: 

~ha pYE~ese et tae present ieveatien~ lllwst~ative ef . 

swi&a&le Eheolo~y addi~iva• a.r~ ~dif ied castor oi~~2:._°.i{ ~ 

additives and organic amide rheology additivesj.~he modifiede !~~-«-..1;....~ 
~~ additive having a melting point of 60-140°C is . 

· y sed. The modified castor oil additive is a product· 

obtained by hydrogenating. castor oil and may be, for example, 

Thixcin-R manufactured by Rheox Intern. Inc. The modified 
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amide rheology additives are products which are obtained by 

reacting a polycarboxylic acid, such as cebasic acid, 

dodecane dicarboxylic acid or dimer acid, with an active 

hydrogen-containing compound, such as 1,6-diaminohexane, 1,8-
·5 diaminooctane or 1, 6-hexanediol, using, as a capping agent, a 

hydroxycarboxylic acid, such as ricinoleic acid or 12-
hydroxystearic. acid and which are disclosed in Japanese 
Published Unexamined Patent Application No. 63-1.45332. The 

rheology additive is generally used in an amount of 0.1-15 

10 parts by w~ight, preferably 1-10 parts by weight per 100 
parts by weight of the epoxy resin. 

Jm:~ i&ali'ganic filler may Qe Ysea feE the pa1pose of 
1iJ;le prese 0 t invention. ?llus t:zative of suitable. ino:r:gaaic 
:(;illei;s are silica, ealeit1:1t1: cubonate, doloncite, calcinm-

15 silicate, al't:U'tl::i:Ba1. ll\iea, talc and clay. '!'ae ill.Qli'g'i:RiG filler 
geaeral ly has an average particle diaznet:er of e. s 2 e J:l:ft11 

pEefe:ra1'ly 1 19 JHft· It is J':?e£eI"E~a tna.tl\ Glcined talc be i r 

used as the inorganic filler for reasons of improved pot life 
and storage stability. The calcined talc is a product 

20 obtained by heating talc at a temperature sufficient to 
effect the dehydration thereof, preferably at 900-l,200°C. 
The inorganic filler is generally used in an amount of l-100 

parts by weight, preferably 5-50 parts -by weight per 100 
parts by weight of the epoxy resin. 

25 The liquid epoxy resin composition of the present 
invention may further contain·various conventional additives 

such as a reactive diluent, a pigment, an antifoaming agent 

and a leveling agent. The reactive diluent is a compound 

whlch has at least one epoxy group and which is a low 

30 viscosity liquid at room temperature. Examples of suitable 

reactive diluents include phenyl glycidyl ether, polyethylene 
glycol diglycidyl ether, polypropylene glycol diglycidyl 
ether, methyl glycidyl ether, propyl glycidyl ether, 

pentaerythritol polyglycidyl ether, sorbitan polyglycidyl 
35 ether, n-butyl glycol glycidyl ether and 2-ethylhexyl 

glycidyl ether. The reactive diluent is used for decreasing 
the viscosity of the composition. 
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Modi_fied polyamide curing agent,. Hardner 
. . . 

HT939, ~anufactured by Ciba Geigy Inc. 
Modified .aliphatic polyamine curing agent, 
ACR Hardner .H-4070S, manufactured by ACR 
Inc. 

Rheology Additive: Castor oil rheology additive, Thixcin-R, 

Inorganic Filler 
D-1: 

D-'2: 

D-3: 

D-4: 

manufactured by Rheox Intern. Inc., 
melting point: 86°C 

Hydrophilic silica; Aerosil #300, 
manufactured by Nippon Aerosil Inc. 
Hydrophobic silica, Aerosil R202, 
manufactured by Nippon Aerosil Inc., 
silicone oil-treated silica 
taf~~~~!ti'~<=e~, Enstac 24, manufactured 
by Asada seifun K. K., average particle 
size: 3.0 µm, talc sintered at l,100°C 
Talc, LMP-100, manufactured by Fuji Talc 
Industry Co., Ltd., average particle 
size: 3.0 µm 

D-5: Silica, Imsil A108, manufactured by 

Tatsumori Inc. 

Each of the epoxy.resin compositions Nos. 1-12 thus 
obtained was measured for the R-value, adaptability to high 
speed dispensation and pot life in the manner described 
below. The .results are shown in Table 1. 

R Value: 
30 Using a cone plate .rotational viscometer (EHD 

Rotational Viscometer manufactured by Tokimec Inc., cone 
diameter: 28 mm, cone angle: 3 degree), a relationship 
between the rate of shear D (sec-1) and the shearing stress s 
(Pa) of a sample composition is measured at 25°C at 

35 .rotational speeds of the cone plate of 0.5, 1.0, 2.5, 5.0 and 
10 rpm after 5 minutes from the conuuencement of the rotation. 
In the case of the above viscometer,· the rates of shear D at 
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WHAT IS CLAIMED IS: 

1. A liquid epoxy resin composition comarising a 
1 . . r: ~(·~ b.-"C:. liquid epoxy resin, an amine curing agent,)a-a 1ReE9anie 

:filleE,· and an organic rheology additive. 

2. A composition according to· claim 1 and ·having an R~ 
value of not greater than 0.4, wherein R-value is defined by 
the following equation: 

R = Tho/Sc 
wherein ~10 is a viscosity of the composition at a rate of 
shear of 10 sec-1 and Sc represents a Casson yielding point 
determined according to the following equation: 

sl/2 = (Sc) 1/2 + (µc X D) 1/2 

wherein S represents a shearing stress of the composition, Sc 
is as defined above, D is a rate of shear of the composition 
and, Pc represents a. Casso_n viscosity of the composition. 

3. A eempesi.tio:Ro ac:c:oJ:diAg to claim J, wherein saiel 

x-b.aelogy additi·;e It selected from modified castor oil 
additives and organic amide rheology additives. 

I 
3J. A composition according to claim i, wherein said 

modified castor oil additive has a. melting point of 60-140°C. 

'+fl· A composition according to claim 1, wherein the 
inorganic filler has .an average particle diameter of 0.5-20 
µm. 

6. A c:empositiea aeee~ding to elaim 1. wherejn said 
tnorgaRis fille• is c:aleinea tale, 


