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DESCRIPTION
RESIN COMPOSITION FOR SOLDERING, RESIN FLUX CORED SOLDER, FLUX
COATED SOLDER, AND LIQUID FLUX

TECHNICAL FIELD

[0001] The present invention relates to a resin composition for soldering, a resin flux cored
solder and a flux coated solder using the resin composition for soldering, and a liquid flux.
BACKGROUND ART

[0002] Generally, a flux used for soldering chemically removes a metal oxide present on a
solder and the metal surfaces of a joining object to be soldered, and has the effect of enabling
a metal element to move in the boundary between the both. Thus, soldering using the flux
can form an intermetallic compound between the solder and the metal surface of the joining
object to provide a strong joining.

[0003] In conventional fluxes, an organic acid such as dicarboxylic acid has been used as an
activator for chemically removing metal oxides. For example, a technique using a dimer
acid as an activator in a flux has been proposed (for example, refer to PTL 1).

[0004] PTL 1 discloses a flux supposed to be used for a resin flux cored solder. The resin
flux cored solder is obtained by filling a linear solder with a flux. The flux used for the
resin flux cored solder is required to be solid or high viscosity state from the viewpoint of
processability. The flux which is solid or high viscosity state is also referred to as a resin
composition.

CITATION LIST

PATENT LITERATURE

[0005] PTL 1: Japanese Patent Laid-Open No. 2017-113776

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] A dimer acid is a dicarboxylic acid obtained by dimerizing a monocarboxylic acid

and various monocarboxylic acids are present, and hence properties of the dimer acid vary
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greatly depending on the number of carbon atoms, degree of unsaturation (number of double
bonds), and structure thereof. Thereby, for example, even at the same number of carbon
atoms, the dimer acid structure becomes completely different due to the difference in the
degree of unsaturation.

[0007] Even with the same combination of the flux and the solder material such as the resin
flux cored solder, the finish after soldering such as the wetting and spreading properties may
be completely different due to the difference in the heat history. Furthermore, even when
the same amount of organic acid is added in formulation of the flux, the reliability such as the
specific resistance of an aqueous solution which affects the corrosiveness of the metal can be
significantly changed. Therefore, stable and good-finish soldering through any heat history
is required, and the high reliability thereof is ideal. Furthermore, as a matter of course, good
processability is required.

[0008] The present invention has been made to solve such problems, and an object of the
present invention is to provide a resin composition for soldering with not only improved
wetting and spreading properties and but also excellent reliability and processability, a resin
flux cored solder and a flux coated solder using this resin composition for soldering, and a
liquid flux.

SOLUTION TO PROBLEM

[0009] It has been found that a dimer acid which is a reaction product of oleic acid and
linoleic acid, the hydrogenated product thereof, a trimer acid which is a reaction product of
oleic acid and linoleic acid, and the hydrogenated product thereof have heat resistance and a
solder wets and spreads well.

[0010] The present invention is a resin composition for soldering including 1 wt% or more
and 40 wt% or less of: any of a dimer acid which is a reaction product of oleic acid and
linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid, a
hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding

hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid; or a total



_3-

of two or more of a dimer acid which is a reaction product of oleic acid and linoleic acid, a
trimer acid which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer
acid obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid
and linoleic acid, and a hydrogenated trimer acid obtained by adding hydrogen to a trimer
acid which is a reaction product of oleic acid and linoleic acid, and 30 wt% or more and

99 wt% or less of a rosin.

[0011] In the present invention, 0 wt% or more and 4 wt% or less of an organic acid, 0 wt%
or more and 2 wt% or less of an amine, 0 wt% or more and 5 wt% or less of an organic
halogen compound, and 0 wt% or more and 1 wt% or less of an amine hydrohalide salt may
be included. 0 wt% or more and 13 wt% or less of a solvent may also be included. 0 wt%
or more and 3 %wt or less of an antifoaming agent, 0 wt% or more and 5 wt% or less of a
silicone oil, and 0 wt% or more and 10 wt% or less of an organophosphorus compound may
also be included. 0 wt% or more and 40 wt% or less of another resin may also be included.
[0012] The present invention is also a resin flux cored solder obtained by filling a linear
solder with the above resin composition for soldering, a flux coated solder obtained by
coating a solder with the above resin composition for soldering, and liquid flux consisting of
the above resin composition for soldering and a solvent.

ADVANTAGEOUS EFFECTS OF INVENTION

[0013] The present invention exhibits good wetting and spreading of a solder by including

1 wt% or more and 40 wt% or less of: any of a dimer acid which is a reaction product of oleic
acid and linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid,
a hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid; or a total
of two or more of a dimer acid which is a reaction product of oleic acid and linoleic acid, a
trimer acid which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer
acid obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid

and linoleic acid, and a hydrogenated trimer acid obtained by adding hydrogen to a trimer
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acid which is a reaction product of oleic acid and linoleic acid, and 30 wt% or more and
99 wt% or less of a rosin.  In addition, the specific resistance of the aqueous solution can be
maintained, and the reliability can be improved. Furthermore, processability is improved.
DESCRIPTION OF EMBODIMENTS
[0014] <An example of resin composition for soldering of the present embodiment>

A resin composition for soldering of the present embodiment includes any of a
dimer acid which is a reaction product of oleic acid and linoleic acid, a trimer acid which is a
reaction product of oleic acid and linoleic acid, a hydrogenated dimer acid obtained by
adding hydrogen to a dimer acid which is a reaction product of oleic acid and linoleic acid, or
a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid which is a reaction
product of oleic acid and linoleic acid; or two or more of a dimer acid which is a reaction
product of oleic acid and linoleic acid, a trimer acid which is a reaction product of oleic acid
and linoleic acid, a hydrogenated dimer acid obtained by adding hydrogen to a dimer acid
which is a reaction product of oleic acid and linoleic acid, and a hydrogenated trimer acid
obtained by adding hydrogen to a trimer acid which is a reaction product of oleic acid and
linoleic acid, and a rosin.
[0015] The dimer acid of the present embodiment is a reaction product of oleic acid and
linoleic acid, and is a dimer having 36 carbon atoms. In addition, the trimer acid of the
present embodiment is a reaction product of oleic acid and linoleic acid, and is a trimer
having 54 carbon atoms. The dimer acid and the trimer acid of the present embodiment,
which are a reaction product of oleic acid and linoleic acid, have heat resistance in a
temperature range assumed for soldering and function as an activator in soldering.
[0016] An amount of a dimer acid which is a reaction product of oleic acid and linoleic acid,
a trimer acid which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer
acid obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid
and linoleic acid, or a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid
which is a reaction product of oleic acid and linoleic acid is small, resulting in lack of the

activity for chemically removing metal oxides.
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[0017] On the other hand, an amount of a dimer acid which is a reaction product of oleic
acid and linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid,
a hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid is large,
causing a resin composition for soldering at room temperature to be liquid. The resin
composition for soldering which is liquid at room temperature (normal temperature) may be
unsuitable for use as a resin flux cored solder.

[0018] Thus, the resin composition for soldering of the present embodiment includes 1 wt%
or more and 40 wt% or less of: any of a dimer acid which is a reaction product of oleic acid
and linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid, a
hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid; or a total
of two or more of a dimer acid which is a reaction product of oleic acid and linoleic acid, a
trimer acid which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer
acid obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid
and linoleic acid, and a hydrogenated trimer acid obtained by adding hydrogen to a trimer
acid which is a reaction product of oleic acid and linoleic acid.

[0019] The resin composition for soldering of the present embodiment includes 30 wt% or
more and 99 wt% or less of a rosin. 0 wt% or more and 40 wt% or less of another resin may
also be included. The resin composition for soldering of the present embodiment further
includes 0 wt% or more and 4 wt% or less of another organic acid, 0 wt% or more and 2 wt%
or less of an amine, 0 wt% or more and 5 wt% or less of an organic halogen compound, and
0 wt% or more and 1 wt% or less of an amine hydrohalide salt as an activator.

[0020] The resin composition for soldering of the present embodiment further includes

0 wt% or more and 13 wt% or less of a solvent. The resin composition for soldering of the

present embodiment further includes 0 wt% or more and 3 wt% or less of an antifoaming
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agent, 0 wt% or more and 5 wt% or less of a silicone oil, and 0 wt% or more and 10 wt% or
less of an organophosphorus compound as an additive. One or more of other solvents,
surfactants, and antioxidants may be included as an additive.

[0021] Examples of the rosin include raw rosins such as a gum rosin, a wood rosin, and a
tall oil rosin, and a derivative obtained from the raw rosin. Examples of the derivative
include: a purified rosin, a hydrogenated rosin, a disproportionated rosin, a polymerized rosin,
an acid-modified rosin, a phenol-modified rosin, and a o,-unsaturated carboxylic
acid-modified product (acrylated rosin, maleated rosin, fumarated rosin, etc.); a purified
product, a hydrogenated product, and a disproportionated product of the polymerized rosin;
and a purified product, a hydrogenated product, and a disproportionated product of the
o,B-unsaturated carboxylic acid-modified product, and one or two or more of these may be
used.

[0022] The flux for soldering of the present embodiment may further include another resin
in addition to a rosin, and can further include, as another resin, at least one or more of resins
selected from a terpene resin, a modified terpene resin, a terpene phenol resin, a modified
terpene phenolic resin, a styrene resin, a modified styrene resin, a xylene resin, a modified
xylene resin, polyethylene, polypropylene, polyvinyl acetate, polyvinyl alcohol, polyethylene
polypropylene copolymer, and polyethylene polyvinyl acetate copolymer. An aromatic
modified terpene resin, a hydrogenated terpene resin, a hydrogenated aromatic modified
terpene resin, or the like can be used as the modified terpene resin. A hydrogenated terpene
phenol resin or the like can be used as the modified terpene phenol resin. A styrene acrylic
resin, a styrene maleic acid resin, or the like can be used as the modified styrene resin. A
phenol-modified xylene resin, an alkylphenol-modified xylene resin, a phenol-modified
resol-type xylene resin, a polyol-modified xylene resin, a polyoxyethylene-added xylene
resin, or the like can be used as the modified xylene resin. The amount of the another resin
is preferably 40 wt% or less, and more preferably 25 wt% or less.

[0023] Examples of the another organic acid include glutaric acid, adipic acid, azelaic acid,

eicosanedioic acid, citric acid, glycolic acid, succinic acid, salicylic acid, diglycolic acid,
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dipicolinic acid, dibutylaniline diglycolic acid, suberic acid, sebacic acid, thioglycolic acid,
phthalic acid, isophthalic acid, terephthalic acid, dodecanedioic acid, p-hydroxyphenylacetic
acid, picolinic acid, phenylsuccinic acid, fumaric acid, maleic acid, malonic acid, lauric acid,
benzoic acid, tartaric acid, tris(2-carboxyethyl)isocyanurate, glycine,
1,3-cyclohexanedicarboxylic acid, 2,2-bis(hydroxymethyl)propionic acid,
2,2-bis(hydroxymethyl)butanoic acid, 4-tert-butylbenzoic acid, 2,3-dihydroxybenzoic acid,
2,4-diethylglutaric acid, 2-quinolinecarboxylic acid, 3-hydroxybenzoic acid, malic acid,
p-anisic acid, palmitic acid, stearic acid, 12-hydroxystearic acid, oleic acid, linoleic acid, and
linolenic acid.

[0024] Examples of the another organic acid include as a dimer acid other than the reaction
product of oleic acid and linoleic acid, a trimer acid other than the reaction product of oleic
acid and linoleic acid, a hydrogenated dimer acid obtained by adding hydrogen to a dimer
acid other than the reaction product of oleic acid and linoleic acid or a hydrogenated trimer
acid obtained by adding hydrogen to a trimer acid other than the reaction product of oleic
acid and linoleic acid: a dimer acid which is a reaction product of acrylic acid, a trimer acid
which is a reaction product of acrylic acid, a dimer acid which is a reaction product of
methacrylic acid, a trimer acid which is a reaction product of methacrylic acid, a dimer acid
which is a reaction product of acrylic acid and methacrylic acid, a trimer acid which is a
reaction product of acrylic acid and methacrylic acid, a dimer acid which is a reaction
product of oleic acid, a trimer acid which is a reaction product of oleic acid, a dimer acid
which is a reaction product of linoleic acid, a trimer acid which is a reaction product of
linoleic acid, a dimer acid which is a reaction product of linolenic acid, a trimer acid which is
a reaction product of linolenic acid, a dimer acid which is a reaction product of acrylic acid
and oleic acid, a trimer acid which is a reaction product of acrylic acid and oleic acid, a dimer
acid which is a reaction product of acrylic acid and linoleic acid, a trimer acid which is a
reaction product of acrylic acid and linoleic acid, a dimer acid which is a reaction product of
acrylic acid and linolenic acid, a trimer acid which is a reaction product of acrylic acid and

linolenic acid, a dimer acid which is a reaction product of methacrylic acid and oleic acid, a
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trimer acid which is a reaction product of methacrylic acid and oleic acid, a dimer acid which
is a reaction product of methacrylic acid and linoleic acid, a trimer acid which is a reaction
product of methacrylic acid and linoleic acid, a dimer acid which is a reaction product of
methacrylic acid and linolenic acid, a trimer acid which is a reaction product of methacrylic
acid and linolenic acid, a dimer acid which is a reaction product of oleic acid and linolenic
acid, a trimer acid which is a reaction product of oleic acid and linolenic acid, a dimer acid
which is a reaction product of linoleic acid and linolenic acid, a trimer acid which is a
reaction product of linoleic acid and linolenic acid, a hydrogenated dimer acid obtained by
adding hydrogen to the above dimer acid other than the reaction product of oleic acid and
linoleic acid, and a hydrogenated trimer acid obtained by adding hydrogen to the above
trimer acid other than the reaction product of oleic acid and linoleic acid.

[0025] Examples of the amine include monoethanolamine, diphenylguanidine, ethylamine,
triethylamine, ethylenediamine, triethylenetetramine, 2-methylimidazole, 2-undecylimidazole,
2-heptadecylimidazole, 1,2-dimethylimidazole, 2-ethyl-4-methylimidazole,
2-phenylimidazole, 2-phenyl-4-methylimidazole, 1-benzyl-2-methylimidazole,
1-benzyl-2-phenylimidazole, 1-cyanoethyl-2-methylimidazole,
1-cyanoethyl-2-undecylimidazole, 1-cyanoethyl-2-ethyl-4-methylimidazole,
1-cyanoethyl-2-phenylimidazole, 1-cyanoethyl-2-undecylimidazolium trimellitate,
1-cyanoethyl-2-phenylimidazolium trimellitate,
2,4-diamino-6-[2'-methylimidazolyl-(1')]-ethyl-s-triazine,
2,4-diamino-6-[2'-undecylimidazolyl-(1')]-ethyl-s-triazine,
2,4-diamino-6-[2'-ethyl-4'-methylimidazolyl-(1')]-ethyl-s-triazine,
2,4-diamino-6-[2'-methylimidazolyl-(1')]-ethyl-s-triazine isocyanuric acid adduct,
2-phenylimidazole isocyanuric acid adduct, 2-phenyl-4,5-dihydroxymethylimidazole,
2-phenyl-4-methyl-5-hydroxymethylimidazole, 2,3-dihydro-1H-pyrrolo[1,2-a] benzimidazole,
1-dodecyl-2-methyl-3-benzylimidazolium chloride, 2-methylimidazoline,
2-phenylimidazoline, 2,4-diamino-6-vinyl-s-triazine, 2,4-diamino-6-vinyl-s-triazine

isocyanuric acid adduct, 2,4-diamino-6-methacryloyloxyethyl-s-triazine, epoxy-imidazole
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adduct, 2-methylbenzimidazole, 2-octylbenzimidazole, 2-pentylbenzimidazole,
2-(1-ethylpentyl)benzimidazole, 2-nonylbenzimidazole, 2-(4-thiazolyl)benzimidazole,
benzimidazole, 2-(2'-hydroxy-5'-methylphenyl)benzotriazole,
2-(2'-hydroxy-3'-tert-butyl-5'-methylphenyl)-5-chlorobenzotriazole,
2-(2'-hydroxy-3',5'-di-tert-amylphenyl)benzotriazole,
2-(2'-hydroxy-5'-tert-octylphenyl)benzotriazole,
2,2'-methylenebis[6-(2H-benzotriazol-2-yl)-4-tert-octylphenol],
6-(2-benzotriazolyl)-4-tert-octyl-6'-tert-butyl-4'-methyl-2,2'-methylenebisphenol,
1,2,3-benzotriazole, 1-[N,N-bis(2-ethylhexyl)aminomethyl]benzotriazole,
carboxybenzotriazole, 1-[N,N-bis(2-ethylhexyl)aminomethyl|methylbenzotriazole,
2,2'-[[(methyl-1H-benzotriazol-1-yl)methyl]imino]bisethanol,
1-(1',2'-dicarboxyethyl)benzotriazole, 1-(2,3-dicarboxypropyl)benzotriazole,
1-[(2-ethylhexylamino)methyl]benzotriazole,
2,6-bis[(1H-benzotriazol-1-yl)methyl]-4-methylphenol, 5-methylbenzotriazole, and
5-phenyltetrazole.

[0026] Examples of the organic halogen compound include
trans-2,3-dibromo-1,4-butenediol, triallyl isocyanurate hexabromide, 1-bromo-2-butanol,
1-bromo-2-propanol, 3-bromo-1-propanol, 3-bromo-1,2-propanediol, 1,4-dibromo-2-butanol,
1,3-dibromo-2-propanol, 2,3-dibromo-1-propanol, 2,3-dibromo-1,4-butanediol,
2,3-dibromo-2-butene-1,4-diol, trans-2,3-dibromo-2-butene-1,4-diol,
cis-2,3-dibromo-2-butene-1,4-diol, tetrabromophthalic acid, and bromosuccinic acid, which
are organic bromo compounds. Examples thereof also include chloroalkane, chlorinated
fatty acid ester, HET acid, and HET anhydride which are organic chloro compounds.
Examples thereof also include a fluorinated surfactant, a surfactant having a perfluoroalkyl
group, and polytetrafluoroethylene which are organic fluoro compounds.

[0027] The amine hydrohalide salt is a compound obtained by reacting an amine with
hydrogen halide, and examples thereof include aniline hydrogen chloride and aniline

hydrogen bromide. As the amine of the amine hydrohalide salt, the above amine can be
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used, and examples thereof include ethylamine, ethylenediamine, triethylamine,
methylimidazole, and 2-ethyl-4-methylimidazole, and examples of the hydrogen halide
include hydrogenated products of chlorine, bromine, iodine, and fluorine (hydrogen chloride,
hydrogen bromide, hydrogen iodide, and hydrogen fluoride). A borofluoride may also be
included in place of the amine hydrohalide salt or in combination with the amine hydrohalide
salt, and examples of the borofluoride include fluoroboric acid.

[0028] Examples of the solvent include water, an ester solvent, an alcohol solvent, a glycol
ether solvent, and terpineols. Examples of the ester solvent include a fatty acid alkyl, butyl
stearate, 2-ethylhexyl stearate, isotridecyl stearate, methyl oleate, isobutyl oleate, coconut
fatty acid methyl, methyl laurate, isopropyl myristate, isopropyl palmitate, 2-ethylhexyl
palmitate, and octyldodecyl myristate. Examples of the alcohol solvent include ethanol,
industrial ethanol (mixed solvent obtained by adding methanol and/or isopropyl alcohol to
ethanol), isopropyl alcohol, 1,2-butanediol, isobornylcyclohexanol,
2,4-diethyl-1,5-pentanediol, 2,2-dimethyl-1,3-propanediol, 2,5-dimethyl-2,5-hexanediol,
2,5-dimethyl-3-hexyne-2,5-diol, 2,3-dimethyl-2,3-butanediol,
1,1,1-tris(hydroxymethyl)ethane, 2-ethyl-2-hydroxymethyl-1,3-propanediol,
2,2'-oxybis(methylene)bis(2-ethyl-1,3-propanediol), 2,2-bis(hydroxymethyl)-1,3-propanediol,
1,2,6-trihydroxyhexane, bis[2,2,2-tris(hydroxymethyl)ethyl]ether, 1-ethynyl-1-cyclohexanol,
1,4-cyclohexanediol, 1,4-cyclohexanedimethanol, erythritol, threitol, guaiacol glycerol ether,
3,6-dimethyl-4-octyne-3,6-diol, and 2,4,7,9-tetramethyl-5-decyne-4,7-diol. Examples of the
glycol ether solvent include hexyldiglycol, diethylene glycol mono-2-ethylhexyl ether,
ethylene glycol monophenyl ether, 2-methylpentane-2,4-diol, diethylene glycol monohexyl
ether, diethylene glycol dibutyl ether, and triethylene glycol monobutyl ether.

[0029] Examples of the antifoaming agent include acrylic polymer, acrylic polymer, vinyl
ether polymer, and butadiene polymer.

[0030] Examples of the silicone oil include dimethyl silicone oil, cyclic silicone oil,
methylphenyl silicone oil, methyl hydrogen silicone oil, higher fatty acid-modified silicone

oil, alkyl-modified silicone oil, alkyl-aralkyl-modified silicone oil, amino-modified silicone
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oil, epoxy-modified silicone oil, polyether-modified silicone oil, alkyl-polyether-modified
silicone oil, and carbinol-modified silicone oil.
[0031] Examples of the organophosphorus compound include methyl acid phosphate, ethyl
acid phosphate, isopropyl acid phosphate, monobutyl acid phosphate, butyl acid phosphate,
dibutyl acid phosphate, butoxyethyl acid phosphate, 2-ethylhexyl acid phosphate,
bis(2-ethylhexyl)phosphate, monoisodecyl acid phosphate, isodecyl acid phosphate, lauryl
acid phosphate, isotridecyl acid phosphate, stearyl acid phosphate, oleyl acid phosphate,
tallow phosphate, coconut oil phosphate, isostearyl acid phosphate, alkyl acid phosphate,
tetracosyl acid phosphate, ethylene glycol acid phosphate, 2-hydroxyethyl methacrylate acid
phosphate, dibutyl pyrophosphate acid phosphate, 2-ethylhexyl phosphonate
mono-2-ethylhexyl, and alkyl(alkyl)phosphonate.
[0032] <An example of configuration of resin flux cored solder of the present embodiment>
A resin flux cored solder of the present embodiment is a linear solder filled with the
above resin composition for soldering. The resin composition for soldering used for the
resin flux cored solder is required to be solid at room temperature so as not to flow out in the
process of processing a solder into a linear shape, or to have a predetermined high viscosity
so as not to flow out. The viscosity required for the resin composition for soldering when
used for the resin flux cored solder is, for example, 3500 Pa-s or more.
[0033] The solder is preferably a Pb-free solder, and is composed of a simple substance of
Sn, alloys such as Sn-Ag-based alloy, Sn-Cu-based alloy, Sn-Ag-Cu-based alloy,
Sn-Bi-based alloy, and Sn-In-based alloy, or an alloy obtained by adding Sb, Bi, In, Cu, Zn,
As, Ag, Cd, Fe, Ni, Co, Au, Ge, P or the like to those alloys.
[0034] <An example of configuration of flux coated solder of the present embodiment>
A flux coated solder of the present embodiment is a solder coated with the above
resin composition for soldering. The solder has a sphere shape called a ball or a columnar
shape such as a circular cylinder called a column or a pellet. When a solder is coated with
the resin composition for soldering, the resin composition for soldering is solid that adheres

to the surface of the solder at room temperature.



-12 -

[0035] The solder is preferably a Pb-free solder, and is composed of a simple substance of
Sn, alloys such as Sn-Ag-based alloy, Sn-Cu-based alloy, Sn-Ag-Cu-based alloy,
Sn-Bi-based alloy, and Sn-In-based alloy, or an alloy obtained by adding Sb, Bi, In, Cu, Zn,
As, Ag, Cd, Fe, Ni, Co, Au, Ge, P or the like to those alloys.
[0036] <An example of configuration of liquid flux of the present embodiment>

A liquid flux of the present embodiment is obtained by diluting the above resin
composition for soldering with a solvent, and is applied to a use in a liquid aspect. When
the total amount of the flux is 100, the liquid flux includes 1 wt% or more and 25 wt% or less
of the resin composition for soldering and 75 wt% or more and 99 wt% or less of the solvent.
The solvent used for the liquid flux is preferably isopropyl alcohol.
[0037] <Examples of effects of resin composition for soldering, resin flux cored solder, flux
coated solder, and liquid flux of the present embodiment>

The resin composition for soldering including 1 wt% or more and 40 wt% or less of:
any of a dimer acid which is a reaction product of oleic acid and linoleic acid, a trimer acid
which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer acid
obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid and
linoleic acid, or a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid
which is a reaction product of oleic acid and linoleic acid; or a total of two or more of a dimer
acid which is a reaction product of oleic acid and linoleic acid, a trimer acid which is a
reaction product of oleic acid and linoleic acid, a hydrogenated dimer acid obtained by
adding hydrogen to a dimer acid which is a reaction product of oleic acid and linoleic acid,
and a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid which is a
reaction product of oleic acid and linoleic acid, and 30 wt% or more and 99 wt% or less of a
rosin exhibits an aspect of solid at room temperature or having a predetermined viscosity.
Heating to a temperature more than a melting point of the solder reduces the viscosity of the
rosin to occur a flow, and evaporation of a dimer acid which is a reaction product of oleic
acid and linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid,

a hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
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product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid is
suppressed, exhibiting the activity against metal oxides.
[0038] Thereby, the resin composition for soldering of the present embodiment can obtain a
high activity required for removing metal oxides by being used for a resin flux cored solder
and a flux coated solder. The resin composition for soldering of the present embodiment
can also obtain a high activity required for removing metal oxides by being applied to a use
as liquid, when diluted with a solvent.
EXAMPLES
[0039] The resin compositions for soldering in Examples and Comparative Examples were
prepared with the compositions shown in Table 1 and Table 2 below, and the wetting and
spreading properties of the solder, the specific resistance of an aqueous solution, and the
processability were investigated. The composition ratios in Table 1 and Table 2 are wt% (%
by weight) when the total amount of the resin composition for soldering is 100.
[0040] <Evaluation of wetting and spreading properties of solder>
(1) Investigation method

For the evaluation of the wetting and spreading properties of the solder, a resin flux
cored solder using the resin composition for soldering in Examples and Comparative
Examples was prepared as a sample. The solder had a composition expressed as
Sn-3Ag-0.5Cu, and included 3.0 wt% of Ag, 0.5 wt% of Cu, and the balance of Sn. The
diameter of the resin flux cored solder was ¢$0.8 mm and, when the total amount of the resin
flux cored solder was 100, the solder exhibited 97 wt% and the resin composition for
soldering exhibited 3 wt%. The wetting and spreading ratio was calculated in accordance
with JIS 3197 8.3.1.1 by using this resin flux cored solder.
[0041] (2) Criteria
O: Wetting and spreading ratio was 70% or more.
X: Wetting and spreading ratio was less than 70%.

[0042] <Evaluation of specific resistance of aqueous solution>
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(1) Investigation method

For the evaluation of the specific resistance of the aqueous solution, a liquid sample
was prepared by diluting the resin composition for soldering in Examples and Comparative
Examples with isopropyl alcohol. When the total amount of the sample is 100, the resin
composition for soldering exhibits 25 wt% and isopropyl alcohol exhibits 75 wt%. Using
each sample, the specific resistance of the aqueous solution was measured in accordance with
JIS 3197 8.1.1.
[0043] A low specific resistance of the aqueous solution indicates that the amount of the
ionic substance in the resin composition for soldering is large. When a metal is joined with
a resin flux cored solder or the like that uses the resin composition for soldering, the resin
composition for soldering remains as a residue at the joined portion. When the amount of
the ionic substance in the residue is large, the hygroscopicity increases, leading to corrosion
of the joined metal and thereby lowering the reliability. Therefore, a high specific
resistance of the aqueous solution is required.
[0044] (2) Criteria
O: Specific resistance of aqueous solution was 500 Qm or more.
X: Specific resistance of aqueous solution was less than 500 Qm.
[0045] <Evaluation of processability>
(1) Investigation method

Using the resin composition for soldering in Examples and Comparative Examples
as a sample, the state at 25°C was observed to judge solid or liquid.
[0046] (2) Criteria
O: State at 25°C was solid.
X State at 25°C was liquid.
[0047] <Comprehensive evaluation>
O: All of evaluation of wetting and spreading, evaluation of specific resistance of aqueous
solution, and evaluation of processability was O.

X: Any or all of evaluation of wetting and spreading, evaluation of specific resistance of
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aqueous solution, and evaluation of processability was X.

[0048] [Table 1]
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[0050] In Example 1 including 10 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention and the balance
of a rosin, the wetting and spreading ratio was 70% or more, thus providing the sufficient
effect of wetting and spreading of the solder. In addition, the specific resistance of the
aqueous solution was 500 QQm or more and high specific resistance of the aqueous solution
was maintained, thus providing the sufficient effect of improving the reliability by
suppressing metal corrosion. Furthermore, the state at 25°C was solid, thus providing the
sufficient effect of the processability in manufacturing the resin flux cored solder. When
one selected from natural rosin, polymerized rosin, hydrogenated rosin, hydrogenated
polymerized rosin, acid-modified rosin, hydrogenated acid-modified rosin, rosin ester was
used as a rosin within the range specified in the present invention or the total of two or more
thereof was used within the range specified in the present invention, sufficient effects of the
wetting and spreading of the solder, improvement in reliability, and the processability were
also obtained.

[0051] In Example 2 including 1 wt% of a dimer acid which was a reaction product of oleic
acid and linoleic acid, the amount of which was reduced within the range specified in the
present invention, and the balance of a rosin, the sufficient effect of wetting and spreading of
the solder was also obtained. In addition, high specific resistance of the aqueous solution
was maintained, thus providing the sufficient effect of improving the reliability.
Furthermore, the sufficient effect of the processability was obtained.

[0052] In Example 3 including 3 wt% of a dimer acid which was a reaction product of oleic
acid and linoleic acid, the amount of which was reduced within the range specified in the
present invention, further including 3 wt% of adipic acid as an organic acid within the range
specified in the present invention, and the balance of a rosin, the sufficient effect of wetting
and spreading of the solder was also obtained. In addition, high specific resistance of the
aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0053] In Example 4 including 25 wt% of a dimer acid which was a reaction product of
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oleic acid and linoleic acid, the amount of which was increased within the range specified in
the present invention, and the balance of a rosin, the sufficient effect of wetting and
spreading of the solder was also obtained. In addition, high specific resistance of the
aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0054] In Example 5 including 10 wt% of a hydrogenated dimer acid obtained by adding
hydrogen to a dimer acid which was a reaction product of oleic acid and linoleic acid within
the range specified in the present invention and the balance of a rosin, the sufficient effect of
wetting and spreading of the solder was also obtained. In addition, high specific resistance
of the aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0055] In Example 6 including 10 wt% of a trimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention and the balance
of a rosin, the sufficient effect of wetting and spreading of the solder was also obtained. In
addition, high specific resistance of the aqueous solution was maintained, thus providing the
sufficient effect of improving the reliability. Furthermore, the sufficient effect of the
processability was obtained.

[0056] In Example 7 including 10 wt% of a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which was a reaction product of oleic acid and linoleic acid within
the range specified in the present invention and the balance of a rosin, the sufficient effect of
wetting and spreading of the solder was also obtained. In addition, high specific resistance
of the aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0057] In Example 8 including 5 wt% of a dimer acid which was a reaction product of oleic
acid and linoleic acid, 5 wt% of a trimer acid which was a reaction product of oleic acid and
linoleic acid, and the balance of a rosin, wherein the total amount of the dimer acid which
was a reaction product of oleic acid and linoleic acid and the trimer acid which was a reaction

product of oleic acid and linoleic acid was within the range specified in the present invention,
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the sufficient effect of wetting and spreading of the solder was also obtained. In addition,
high specific resistance of the aqueous solution was maintained, thus providing the sufficient
effect of improving the reliability. Furthermore, the sufficient effect of the processability
was obtained.

[0058] In Example 9 including 5 wt% of a hydrogenated dimer acid obtained by adding
hydrogen to a dimer acid which was a reaction product of oleic acid and linoleic acid, 5 wt%
of a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid which was a
reaction product of oleic acid and linoleic acid, and the balance of a rosin, wherein the total
amount of the hydrogenated dimer acid obtained by adding hydrogen to the dimer acid which
was a reaction product of oleic acid and linoleic acid and the hydrogenated trimer acid
obtained by adding hydrogen to the trimer acid which was a reaction product of oleic acid
and linoleic acid was within the range specified in the present invention, the sufficient effect
of wetting and spreading of the solder was also obtained. In addition, high specific
resistance of the aqueous solution was maintained, thus providing the sufficient effect of
improving the reliability. Furthermore, the sufficient effect of the processability was
obtained.

[0059] In Example 10 including 5 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 1 wt% of glutaric acid as an organic acid within the range specified in the present
invention, and the balance of a rosin, the sufficient effect of wetting and spreading of the
solder was also obtained. In addition, high specific resistance of the aqueous solution was
maintained, thus providing the sufficient effect of improving the reliability. Furthermore,
the sufficient effect of the processability was obtained.

[0060] In Example 11 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 4 wt% of suberic acid as an organic acid within the range specified in the present
invention, and the balance of a rosin, the sufficient effect of wetting and spreading of the

solder was also obtained. In addition, high specific resistance of the aqueous solution was
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maintained, thus providing the sufficient effect of improving the reliability. Furthermore,
the sufficient effect of the processability was obtained.

[0061] In Example 12 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 4 wt% of stearic acid as an organic acid within the range specified in the present
invention, and the balance of a rosin, the sufficient effect of wetting and spreading of the
solder was also obtained. In addition, high specific resistance of the aqueous solution was
maintained, thus providing the sufficient effect of improving the reliability. Furthermore,
the sufficient effect of the processability was obtained.

[0062] In Example 13 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 2 wt% of 2-undecylimidazole as an amine within the range
specified in the present invention, and the balance of a rosin, the sufficient effect of wetting
and spreading of the solder was also obtained. In addition, high specific resistance of the
aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0063] In Example 14 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 1 wt% of N,N-diethylaniline-HBr salt as an amine hydrohalide
salt within the range specified in the present invention, and the balance of a rosin, the
sufficient effect of wetting and spreading of the solder was also obtained. In addition, high
specific resistance of the aqueous solution was maintained, thus providing the sufficient
effect of improving the reliability. Furthermore, the sufficient effect of the processability
was obtained.

[0064] In Example 15 including 3 wt% of a dimer acid which was a reaction product of

oleic acid and linoleic acid within the range specified in the present invention, further
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including 3 wt% of suberic acid as an organic acid within the range specified in the present
invention, further including 5 wt% of triallyl isocyanurate hexabromide as an organic
halogen compound within the range specified in the present invention, and the balance of a
rosin, the sufficient effect of wetting and spreading of the solder was also obtained. In
addition, high specific resistance of the aqueous solution was maintained, thus providing the
sufficient effect of improving the reliability. Furthermore, the sufficient effect of the
processability was obtained.

[0065] In Example 16 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 13 wt% of butyl stearate as a solvent within the range specified
in the present invention, and the balance of a rosin, the sufficient effect of wetting and
spreading of the solder was also obtained. In addition, high specific resistance of the
aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0066] In Example 17 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 3 wt% of acrylic polymer as an antifoaming agent within the
range specified in the present invention, and the balance of a rosin, the sufficient effect of
wetting and spreading of the solder was also obtained. In addition, high specific resistance
of the aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0067] In Example 18 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 5 wt% of dimethyl silicone oil as a silicone oil within the range

specified in the present invention, and the balance of a rosin, the sufficient effect of wetting
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and spreading of the solder was also obtained. In addition, high specific resistance of the
aqueous solution was maintained, thus providing the sufficient effect of improving the
reliability. Furthermore, the sufficient effect of the processability was obtained.

[0068] In Example 19 including 3 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, further
including 3 wt% of adipic acid as an organic acid within the range specified in the present
invention, further including 10 wt% of isodecyl acid phosphate as an organophosphorus
compound within the range specified in the present invention, and the balance of a rosin, the
sufficient effect of wetting and spreading of the solder was also obtained. In addition, high
specific resistance of the aqueous solution was maintained, thus providing the sufficient
effect of improving the reliability. Furthermore, the sufficient effect of the processability
was obtained.

[0069] In Example 20 including 40 wt% of a dimer acid which was a reaction product of
oleic acid and linoleic acid within the range specified in the present invention, including

25 wt% of polyethylene polyvinyl acetate copolymer as the another resin within the range
specified in the present invention, further including 3 wt% of adipic acid as an organic acid
within the range specified in the present invention, and the balance of a rosin, the sufficient
effect of wetting and spreading of the solder was also obtained. In addition, high specific
resistance of the aqueous solution was maintained, thus providing the sufficient effect of
improving the reliability. Furthermore, the sufficient effect of the processability was
obtained.

[0070] In contrast, even when a dimer acid which was a reaction product of oleic acid and
linoleic acid was included, in Comparative Example 1 including 0.1 wt% of the dimer acid
which was a reaction product of oleic acid and linoleic acid, which was less than the range
specified in the present invention, and the balance of a rosin, the effect of improving the
reliability and the effect of the processability were obtained, but the wetting and spreading
ratio was less than 70% and the insufficient effect of the wetting and spreading of the solder

was thus obtained.
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[0071] Even when a dimer acid which was a reaction product of oleic acid and linoleic acid
was included, in Comparative Example 2 including 50 wt% of the dimer acid which was a
reaction product of oleic acid and linoleic acid, which was more than the range specified in
the present invention, and the balance of a rosin, the effect of wettability and the effect of
improving the reliability were obtained, but the status at 25°C was liquid and the insufficient
effect of the processability in manufacturing a resin flux cored solder was thus obtained.
[0072] In Comparative Example 3 including none of a dimer acid which was a reaction
product of oleic acid and linoleic acid, a trimer acid which was a reaction product of oleic
acid and linoleic acid, a hydrogenated dimer acid obtained by adding hydrogen to a dimer
acid which was a reaction product of oleic acid and linoleic acid, or a hydrogenated trimer
acid obtained by adding hydrogen to a trimer acid which was a reaction product of oleic acid
and linoleic acid; including 10 wt% of adipic acid as an organic acid, which was more than
the range specified in the present invention; and the balance of a rosin, the effect of the
wettability of the solder and the effect of the processability were obtained, but the specific
resistance of the aqueous solution was reduced and the insufficient effect of the reliability
was thus obtained.

[0073] In Comparative Example 4 including none of a dimer acid which was a reaction
product of oleic acid and linoleic acid, a trimer acid which was a reaction product of oleic
acid and linoleic acid, a hydrogenated dimer acid obtained by adding hydrogen to a dimer
acid which was a reaction product of oleic acid and linoleic acid, or a hydrogenated trimer
acid obtained by adding hydrogen to a trimer acid which was a reaction product of oleic acid
and linoleic acid; including 5 wt% of suberic acid and 5 wt% of glutaric acid as organic acids,
and the total amount of the other organic acids which was more than the range specified in
the present invention; and the balance of a rosin, the effect of the wettability of the solder and
the effect of the processability were also obtained, but the insufficient effect of the reliability
was thus obtained.

[0074] In Comparative Example 5 including none of a dimer acid which was a reaction

product of oleic acid and linoleic acid, a trimer acid which was a reaction product of oleic
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acid and linoleic acid, a hydrogenated dimer acid obtained by adding hydrogen to a dimer
acid which was a reaction product of oleic acid and linoleic acid, or a hydrogenated trimer
acid obtained by adding hydrogen to a trimer acid which was a reaction product of oleic acid
and linoleic acid; including 5 wt% of glutaric acid and 5 wt% of stearic acid as organic acids,
and the total amount of the other organic acids which was more than the range specified in
the present invention; and the balance of a rosin, the effect of the wettability of the solder and
the effect of the processability were also obtained, but the insufficient effect of the reliability
was thus obtained.

[0075] As aresult, the good effect of the wetting and spreading of the solder was obtained
for the resin composition for soldering including 1 wt% or more and 40 wt% or less of: any
of a dimer acid which was a reaction product of oleic acid and linoleic acid, a trimer acid
which was a reaction product of oleic acid and linoleic acid, a hydrogenated dimer acid
obtained by adding hydrogen to a dimer acid which was a reaction product of oleic acid and
linoleic acid, or a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid
which was a reaction product of oleic acid and linoleic acid; or a total of two or more of a
dimer acid which was a reaction product of oleic acid and linoleic acid, a trimer acid which
was a reaction product of oleic acid and linoleic acid, a hydrogenated dimer acid obtained by
adding hydrogen to a dimer acid which was a reaction product of oleic acid and linoleic acid,
and a hydrogenated trimer acid obtained by adding hydrogen to a trimer acid which was a
reaction product of oleic acid and linoleic acid; and 30 wt% or more and 99 wt% or less of a
rosin, the resin flux cored solder and the flux coated solder using this resin composition for
soldering, and the liquid flux obtained by diluting this resin composition for soldering with a
solvent. In addition, high specific resistance of the aqueous solution was maintained, thus
providing the effect of improving the reliability. Furthermore, the effect of the good
processability was obtained.

[0076] These effects were not inhibited even by the inclusion of the another resin or the
other organic acids, amine, amine hydrohalide salt, and organic halogen compound as the

activator within the range specified in the present invention. In addition, such inhibition did
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not occur even by the inclusion of a rosin, a solvent, and an additive within the range

specified in the present invention.
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CLAIMS

1. A resin composition for soldering comprising
1 wt% or more and 40 wt% or less of: any of a dimer acid which is a reaction product of oleic
acid and linoleic acid, a trimer acid which is a reaction product of oleic acid and linoleic acid,
a hydrogenated dimer acid obtained by adding hydrogen to a dimer acid which is a reaction
product of oleic acid and linoleic acid, or a hydrogenated trimer acid obtained by adding
hydrogen to a trimer acid which is a reaction product of oleic acid and linoleic acid; or a total
of two or more of a dimer acid which is a reaction product of oleic acid and linoleic acid, a
trimer acid which is a reaction product of oleic acid and linoleic acid, a hydrogenated dimer
acid obtained by adding hydrogen to a dimer acid which is a reaction product of oleic acid
and linoleic acid, and a hydrogenated trimer acid obtained by adding hydrogen to a trimer
acid which is a reaction product of oleic acid and linoleic acid, and
30 wt% or more and 99 wt% or less of a rosin.
2. The resin composition for soldering according to claim 1,
further comprising 0 wt% or more and 4 wt% or less of an organic acid.
3. The resin composition for soldering according to claim 1 or claim 2,
further comprising 0 wt% or more and 2 wt% or less of an amine.
4. The resin composition for soldering according to any one of claim 1 to claim 3,
further comprising 0 wt% or more and 5 wt% or less of an organic halogen
compound.
5. The resin composition for soldering according to any one of claim 1 to claim 4,
further comprising 0 wt% or more and 1 wt% or less of an amine hydrohalide salt.
6. The resin composition for soldering according to any one of claim 1 to claim 5,
further comprising 0 wt% or more and 13 wt% or less of a solvent.
7. The resin composition for soldering according to any one of claim 1 to claim 6,
further comprising 0 wt% or more and 3 wt% or less of an antifoaming agent.

8. The resin composition for soldering according to any one of claim 1 to claim 7,
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further comprising 0 wt% or more and 5 wt% or less of a silicone oil.
9. The resin composition for soldering according to any one of claim 1 to claim 8§,
further comprising 0 wt% or more and 10 wt% or less of an organophosphorus
compound.
10. The resin composition for soldering according to any one of claim 1 to claim 9,
further comprising 0 wt% or more and 40 wt% or less of another resin.
11. A resin flux cored solder, wherein
a linear solder is filled with the resin composition for soldering according to any one
of claim 1 to claim 10.
12. A flux coated solder, wherein
a solder is coated with the resin composition for soldering according to any one of
claim 1 to claim 10.
13. A liquid flux comprising the resin composition for soldering according to any one of

claim 1 to claim 10 and a solvent.



