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TITLE OF THE INVENTION

DETERGENT COMPOSITION FOR PRECISION PARTS OR JIGS

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a detérgent
composition for precision parts or jigs, and more
specifically to a detergent composition exhibiting
excellent ability to remove smears which.have adhered to
surfaces of precision parts or jigs, excellent rinsability,

and high safety.

Description of the Background Art:

Smears, comprising mainly organic substances such as
fats and/or oils, machine oils, cutting oils, greases,
liquid crystals and/or rosin fluxes, adhered to surfaces of

precision parts or jigs used in assembling or processing

have conventionally been removed with chlorinated solvents

such as trichloroethylene and tetrachloroethylene; flon
solvents such as trichlorotrifluoroethane; water-based
alkaline detergents having a surfactant and/or a builder
incorpqorated into sodium orthosilicate or caustic soda,
etc. However, chlorinated solvents and flon solvents
introduce major problehs concerning their safety, toxicity,

potentlal for env1rqnmenta1 pollutlon, etc. On the other |
1
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water-based alkaline detergents adversely affect such parts
if they remain on the corresponding surfaces.

In recent years, glycol ethers (Japanese Laid-Open

- Patent Application Nos. 97792/1991 and 227400/1991), non-

terpenic hydrocarbons (Japanese Laid-Open Patent
Application No. 243699/1991), etc. have been proposed as
such detergents. However, the glycol ethers do not
effectively clean oil'and fat.sméars, while the non-
terpenic hydrocarbons exhibit poor rinsability.

There has hence been demand for development of a
detergent composition which exhibits excellent ability to
remove smears adhered on surfaces of precision parts or
jigs, excellenﬁ rinsability, high safety and which is free

of any fear of environmental pollution.

SUMMARY OF THE INVENTION

Accordingly, oné object of the present invention is to
provide a novel.detergent composition for precision parts
or jigs, exhibiting excellent detergency. |

A further object of the presént invention is to
provide a novel detergent composition for precision parts
or jigs, exhibiting excellent rinsability.

A further object of the preseﬁt invention is to
provide a novel.detergent composition for preciéion parts
or jigs, exhibiting high safety. |
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A further object of the present invention is to
provide a novel detergent composition for precision pafts
or jigs, which is free of any fear of environmental
pollution.

These and other objects, which will become apparent

~during the following detailed description of the preferred

embodiments, are provided by the present invention, which
in one aspect, provides a detergent composition for
precision parts or jigs, comprising the following
components (a) through (c): |

(a) a hydrocarbon having a 10-18 carbon.atoms;

(b) a glycol ether compound represented by the

following general formula (1):
R!'-0- (C_H,,0) ,~R? (1)

wherein R! means an alkyl group having 1-3 carbon atoms or
an alkenyl group having 2 or 3 carbon atoms, R’ denotes a
hydrogen atom, an alkyl group having 1-3 carbon atoms or an

alkenyl group having 2 or 3 carbon atoms, n is a number of

from 2 to 4 and m is a number of from 1 to 4, with the

proviso that radicals CH,0 may be different from each other

if m is a number of from 2 to 4; and

(c) a glycol ether compound represented by the -

following general formula (2):
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R*~0-(C, Hy;0) o~R* (2)

wherein R® means an alkyl or alkenyl group having 4-8 carbon
atoms, R' denotes a hydrogen atom or an alkyl or alkenyl
group having 4-8 carboh atoms, n’ is a number of from 2 to
4 and m’ is a number of from 1 to 4, with the proviso that
radicéls C,H,,0 may be different from each other if m’ is a
number of from 2 to 4,

wherein components (a), (b) and (c) are present in
amounts providing a weight ratio of component (a) to the
sum of components (b) and (c), (a)/[(b)+(c)], of from 5/95
to 95/5, and components (b) and (c) are present in a weight
ratio of component (b).to conponent (c), (b)/(c), of from
5/95 to 95/5. |

In another aspect, the present invention also provides
a detergent composition for precision parts or jigs, which
comprises components (a), (b) and (c) above, and further
comprises components (d) and (e):

(d) a nonionic surfactant having-an average
hydrophile-lipophile_balance ("HLB") of 4-18; and

(e) water,

- wherein components (a), (b) and (c) are present in the

amounts described above.
The detergent compositions for precision parts or jigs
according to the present invention are excellent in

removing smears such as fats and oils, machine oils,
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cutting oils, greases, liquid crystals, and rosin fluxes.
Moreover, the present detergent compositions are high in

safety and free of any fear of environmental pollution.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

‘The hydrocarbon of component (a) useful in the
practice of the present invention may be any hydrocarbon
having 10-18 carbon atoms, including alkanes, alkenes,
alkynes, alkadienes, alkadiynes, alkatrienes, cycloalkanes,
cycloalkenes-and aromatic hydrocarbons. Further, non-
cyclic hydrocarbons may be linear or branched, and cyclic
hydrocarbons may éontain one or more alkyl, alkenyl or
alkynyl groups. Examples thereof include linear or
branched, saturated or unsaturated alkanes and alkenes,
such as decane, dodecane, tetradecane, hexadecane,
octadecane, decene, dodecene, tetradecene, hexadecene and
octadecene; alkylbenzenes such as nonylbenzene and
dodecylbenzene; naphthalene compounds such as
methylnaphthalene and dimethylnaphthalene; alicyclic
hydrocarbons such as cyclodecane and cyclododecene; etc.
Of these, linear or branéhed, saturated or unsaturated
hydrocafbons having 12-18 carbon atoms are preferred, with
olefinic compounds being particularly preferred from the
viewpoint of cleanability and handling properties. These

hydrocarbons may preferably be incorporated in a propbrtion
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of 5-80 % by weight (hereinafter indicated merely by %),
particularly preferably 20-70% of the whole composition.
The glycol ether compound of component (b) is a

compound represented by the general formula (1). In the

'general formula (1), R! is preferably an alkyl group having

1-3 carboh atoms, R? is preferably a hydrogen atom or an
alkyl group having 1-3 carbon atoms, and n is preferably 2
or 3. -Preferred examples of the glycol ether compound (1)
include ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monopropyl ether, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethylene
glycol dipropyl ether, diethylene glycol methyl propyl
ether, tri- or tetraethylene glycol ethers corresponding to
these cbmpounds, and di-, tri—lor tetrapropylene glycol
ethers corresponding to these compounds. Of these,
diethylene glycol dimethyl ether, diethylene glycol diethyl
ether, triethylene glycol dimethyl ether, triethylene
glycol diethyl ether, tetréethylene glycol dimethyl ether
and tetraethylene glycol diethyl ether are particularly
preferredr

The glycol ether compound of component (c) is a
compouﬁd represented by the general formula (2). 1In the
general formula (2), R} is preferably an aikyl group having
4-6 carbon atoms, R' is preferably a hydrogen atom or anl

alkyl group having 4-6 carbon atoms, and n is preferably 2
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or 3. Preferred examples of the glycol ether compound (2)
include ethylene glyéol monobutyl ether, ethylene glycél
dibutyl ether, diethylene glycol monopentyl ether,
diethylene glycol dipentyl ether, diethylene glycol
monobutyl pentyl ether, diethylene glycol monohexyl ether,
diethylene glycol dihexyl ether, diethylene glycol
butylhexyl ether, diethylene glycol ethylhexyl ether, tri-
or tetraethylene glycol ethers corresponding to these
compounds, and di-, tri- or tetrapropylene glycol ethers
corresponding to these compounds. |

The glycol ether compound represented by the general
formula (1) or.(2) can be obtained, for example, by
reacting an alkylene oxide (ethylene oxide, propylene oxide
or butylene oxide) having 2-4 carbon atoms with an alcohél
having 1-8 carbon atoms undef heat in the presence of a
basic catalyst, such as caustic soda, potassium hydroxide,’
or an alkali metal alkoxide salt (e.g., sodium methoxide,
sodium ethoxide, sodium isopropoxide, potassium t-butoxide,
etc.), caustic soda being preferred. In the reaction of
the alkylene oxide with the alcohol, a random addition
reaction may be conducted, in which two or more kinds of
alkylene oxides are mi#ed and then reacted with the
alcohol. Alternatively, a block addition reaction in which
different alkylene oxides are added in sequence may be
conducted. In addition, when the terminal hydroxyl group

of the thus-obtained alkylene oxide adduct is alkylated
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with an appropriate alkyl halide, alkyl arenesulfonate or
the like (e.g., an alkyl chloride, alkyl bromide, alkyi
iodide, alkyl benzenesulfonate or alkyl p-toluenesulfonate
having from 1 to 8 carbon atoms in the alkyl group), its
corresponding dialkyl ether can be obtained.

With respect to the glycol ether compounds obtained in.
the above~described manner, m in the general formula (1)
and m’/ in the general formula (2) each stand for a number
of 1-4. Any numbers exceeaing 4 are nof preferable because
the viscosity of the resulting composition increases, and
the amount of the composition remaining after cleaning
(e.g., before or during the rinse phase) increases. In the
general formula (2), R® and R* mean individually an alkyl or
alkenyl group having 4-8 carbon atoms. If the number of
carbon atoms exceeds 8, the viscosity of the resulting
composition increases, and its detergency and riﬁsability
deteriorate.

Components (b) and (c) may be present in a combined
proportion of 5-95%, preferably 10-70%, of the whole
composition. The present detergent compositions are
required to have a weight ratio of component'(b).to
component (c¢) (represented by the formula "(b)/(c)") of
from 5[95 to 95/5, preferably from.10/90 to 90/10, and a
weight ratio of component (a) to the sum of components (b)
and (c) (represented by the formula "(a)/[(b)+(c)]") of
froﬁ 5/95 to 95/5, preferably from 25/75 to 75/25. Any

weight ratios outside these ranges result in a detergent
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composition having insufficient cleanability and
rinsability.

The detergent composition according to the first
aspect of the present invention displays an excellent
ability to dissolve organiq smeérs. However, its
solubility in water decreases as the amount of component
(a) in the composition increases. There is hence a
potential problem that a failure in rinsing with water may
occur. Since the present detergent composition has low
solubility in water, its stability as a product may

decrease in the presence of water. 1In such a case, it is

- necessary only to add a nonionic surfactant having an

average HLB of 4-18 to the detergent composition. The

addition of such a surfactant can improve the stability of

- the present detergent composition in the presence of water,

and thus; provides the detergent composition according to
the secohd aspect of the present invention.

The term "HLB", for polyalkylene oxide surfactants,
means the weight percentage of alkylene oxide in the
polyalkylene oxide-based molecule diﬁided by 5. On the
other hand; for non-polyalkylene oxide surfactants, "having
an HLB of 4-18" means having an equivalent ability to
emulsify a particular mixture of oil and water as a
polyalkylene oxide surfactant having an HLB of 4-18.

Preferred nonionic surfactants for use as cdmponent

(d) include polyoxyalkylenes and ethers and esters thereof,
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such as polyoxyalkylene alkyl ethers, polyoxyalkylene alkyl
phenol ethers, polyoxyalkylene alkyl fatty acid esters,

. polyoxyalkylene allyl phenol ethers, polyoxyalkylene

sorbitan fatty acid esters, polyoxyalkylene alkylamines,
sorbitan fatty acid esters, polydxyethylenes,
polyoxypropylenes, polyoxybutylenes, polyoxyethylene-
polyoxypropylene copolymers, and the like. The term
"polyoxyalkylene" as used herein means a polymer of
ethylene oxide, propylene oxide and/or butylene oxide. The
term "fatty acid" as used herein means a carboxylic acid of
from 8 to 24 carbon atoms, which may be saturated or
unsaturated. Of the preferred nonionic surfactants above,
polyoxyalkylene oleyl ethers provide the most effective
results. | |

The nonionic surfactant is preferably incorporated in
a proportion of 0.5-35%, particularly 3-30%, of the whole
composition. Proportions exceeding 35% are not preferable
because the viscosity of the resulting composition
increases.

The detergent composition according to the second
aspect of the present invention may contain water in a
suitable amount, from the viewpoints of safety and
workab{lity. Water is preferably incorporated in a
proportion of 5-30% into the detergent composition.

In the present detergent compositions, other additives

such as surfactants, antifoaming agents such as silicone,
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amine- or phenol-type antioxidants, rust preventives,
alkanolamines and the like may be optionally incorporaéed
in any suitable amounts, as long as their addition does nof
impede the advantageous effects of the present detergent
compositions.

The present detergent compositions can be prepared by
mixing components (a) - (c) or components (a) - (e) and/or
the optional componénts in accordance with methods known
per se in the art.

An efficient method of cleaning precision parts or
jigs with the present detergent composition includes, for
example, a method comprising dipping the precision part or
jig into the present detergent composition, obtibnally
while irradiating with ultrﬁsound. Subsequently, final
rinsing with a solvent or hot water may be conducted. The
cleaning may be carried out using various kinds of cleaning
processes, such as vibration processes and spray processes.

Other features of the invention will become apparent
in the course of the following descriptions of exemplary
embodiments which are given for illustration of the

invention, and are not intended to be limiting thereof.

EXAMPLES

Example 1:

Detergent compositions having the compositions shown

in Tables 1 and 2 were prepared in accordance with a method
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known per se in the art. The ability to remove smears
(detergency) and rinsability of the detergent compositions
thus obtained were evaluated by the following methods. The

results are shown in Tables 1 and 2.

"Evaluation Methods

Ten printed circuit boards treated with a rosiﬁ flux,
ten copper plates coated with a naﬁhthenic mineral oil and
ten glass substrates coated with a nematic liquid crystal
were immersed in each of the detergent compositions at 40°C
for 3 minutes, while simultaneously applying ultrasonic
waves. At this time, the ability of each-detergent
composition to remove smears was evaluated. The printed
circuit boards, copper plates and glass substrates, which
had been washed with each detergent composition, were then

rinsed with deionized water at 40°C to evaluate with the

naked eye the rinsability of the detergent composition.

The standards for evaluating the ability to remove smears

and rinsability are'as follows:

Abilitz to_Remove Smears:
O : No smears (flux, naphthenic mineral oil or liquid

crystal) remained (very good)

Smears scarcely remained (good)

Smears slightly remained (somewhat poor)

X : Smears considerably remained (poor)

" This Sheet Has Been Repl

l lll!lﬂ WAV




THIS SHEET HAS BEEN
REPLACED

Rinsability: |
O : Very good
o : Good
A : Somewhat poor

5 X : Poor

Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be

10 practiced otherwise than és specifically described herein.
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Table 1

Inventive composition

Component (%)

! 1 2 3 4 5 6
Tetradecane 40 30
Tetradecene 52 60 -
Dimethylnaphthalene 50 50
CyHg0(C3HGO) (CoH,40) oH 15 3 5
CaH50(C5H,40) 5CoH 10 20 15
CyHg0(CyH,0) 5 (C3HgO) CH}, 5 7 ] 10 5
C4HgO (CxH40) oH 10 5
CgHy50(CyH,40) oH 18 5 15
C4HgO(CyH40) 3C4Hg 7 8 | 15
Polyoxyethylene nonyl phenol ether (Average HLB = 8) 15 5 11
Polyoxyethylene dodecyl ether (Average HLB = 10.5) 8 4
Polyoxyethylene oleyl ether (Average HLB = 11) 13 5 10
Polyoxyethylene sorbitan trioleate (Average HLB = 11) 7
Water 15 7 13 17 10
& Flux ( — _
3 Ability to Naphthenic mineral oil S?' ©|© E; © é;
'E remove smears Liquid crystal o © © = ©
A © | © © | @
A | Rinsability © |l @elolo|lo| ®

~-yT-



‘"Table 2

" Component (%)

Comparative composition

. 1 2 3 4 5 6
Tetradecane 100 80
Tetradecene 100-
Dimethylnaphthalene 100
CyH50(C3HgO) (CoH40) o H 100
CyH50(CaH,0) ,CoHg 20
CyH50(C3H,0) 5 (C3HGO) CH, 20
C4HgO(CyH,40) 5H
CgHy30(CoH,40) oH 40

1 C4HgO(CoH,0) 3CyHg
Polyoxyethylene nonyl phenol ether (Average HLB = 8) 20
Polyoxyethylene dodecyl ether (Average HLB = 10.5) 20
Polyoxyethylene oleyl ether (Average HLB = 11)

Polyoxyethylene sorbitan trioleate (Average HLB = 11)

Water

=3 Flux X @) -

A Ability to Naphthenic mineral oil X | x-A S? © Eg -

g ' remove smears

! Liquid crystal X | x-A] © © © | ©
o

@ | Rinsability ©|l ® | x | x | x |ax

-GT-



5

10

15

20

WEET HAS BEEN
THIS § HEET

")

-16-

s v Ll
. x c L M s *

1. A detergent compositibn for precision parts or
jigs, which comprises the following components (a) through
(c):

(a) a hydrocarbon having a 10-18 carbon atoms;

(b) a glycol ether compound represented by the

following formula (1):
R!-0- (C_H,,0) ,~R? (1)

wherein R! means an alkyl group having 1-3 carbon atoms or
an alkenyl group having 2 or 3 carbon atoms, R’ denotes a
hydrogen atom, an alkyl group having 1-3 carbon atoms or an
alkenyl group having 2 or 3 carbon atoms, n is a number of
from 2 to 4 and m is a number of from 1 to 4, with the
prov_isb that radicals CH,0 may be different from each other
if m is a number of from 2 to 4; and

(c) a glycol ether compound represented by the

following formula (2):
- R’-0-(C_H,,0) ~R* (2)

wherein R’ means an. alkyl or alkenyl group having 4-8 carbon
atoms, R denotes a hydrogen atom or an alkyl or alkenyl
R —
et Has Been Reilaced
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group having 4-8 carbon atoms, n' is a number of from 2 to
4 and m' is a number of from 1 to 4, with the proviso ﬁhat
radicals C.H, O may be different from each other if m' is a
number of frﬁm 2 to 4,

wherein components (a), (b) and (c) are present'in
amounts such that the ratio of ﬁhe weight of component (a)
to the sum of the weights of components (b) and (c),

(a) /[ (b)+(c)], is from 5/95 to 95/5, and the weight ratio
of component (b) to component (c), (b)/(c), is from 5/95 to
95/5.

2. The detergent composition of Claim 1, wherein said
component (a) is an olefinic hydrocarbon having 12-18
carbon atoms.

3. The detergent composition of Claim 1, wherein R' is
an alkyl group having from 1 to 3 carbon atoms;_FF is a
hydrogen atom or an alkyl group having from 1 to 3 carbon
atoms,-and n is 2 or 3.

4. The detergent composition of Claim 1, wherein R’ is
an alkyl group having from 4 to 6 carbon atoms, R is a
hydrogen atom or an alkyl group having from 4 to 6 carbon
atoms, and n is 2 or 3.

5. The detergent composition of Claim 1, wherein the
weight.ratio (a)/[(b)+(c)] is from 25/75 to 75/25, and the
weight ratio (b)/(c) is from 10/90 to 90/10.

6. The detergent composition of Claim 1, further

comprising the following components (d) and (e):
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(d) a nonionic surfactant having an average HLB of 4-
18; and .

(e) water.

7. The detergent composition of Claim 6; wherein
component (d) is selected from the group concisting of
polyoxyalkylene, ethers thereof, csters thereof, and
mixtures thereof.

8. The detergent composition of Claim 7, wherein
component (d) is selected from the group consisting of
polyoxyalkylene alkyl ethers, polyoxyalkylene alkyl phenol
ethers, polyoxyalkylene alkyl fatty acid esters,
polyoxyalkylene allyl phenol ethers, polyoxyalkylene
sorbitan fatty acid esters, polyoxyalkylene alkylamines and
sorbitan fatty acid esters.

9. The detergent composition of Claim 8, wherein
component (d) is a polyoxyalkylene oleyl ether. |

10. The detefgent composition of Claim 6, wherein
components (d) and (e) are incorporated in proportions of
0.5 -35wt.% and 5-30 wt.%, respectively.

11. The detergent composition of Claim 6, wherein the
weight ratio (a)/[(b)+(c)] is from 25/75 to 75/25, and the
weight ratio (b)/(c) is from 10/90 to 90/10.

12. The detergent composition of Claim 6, wherein R
is an alkyl gfoup having from 1 to 3 carbon atoms,'R? is a
hydrogcn atom or an.alkyl group having from 1 to 3 carbon

atoms, and n is 2 or 3.
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13. The detergent composition of Claim 6, wherein R’
is an alkyl group having from 4 to 6 carbon atoms, R! is a
hydrogen atom or an alkyl group hav1ng from 4 to 6 carbon

atoms, and n is 2 or 3.
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