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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates in general to a
lubricant, and more particularly, to the lubricant made
from vegetable oil that can self-generate a friction film
during usage.

BACKGROUND OF THE DISCLOSURE

[0002] Lubricants are very important substances be-
cause they can reduce energy costs and energy con-
sumption, as well as prevent wear or damage to parts,
thus prolonging the service life of mechanical parts.
[0003] The lubricants commonly used in the industry
are usually made of either mineral oil or synthetic oil,
which is derived from petroleum derivatives and can be
harmful to the environment when they are discarded after
each use. Therefore, mineral or synthetic oil-based lu-
bricants are considered as having environmentally un-
friendly substances.
[0004] Currently known types of vegetable oil, such as
palm oil as derived from plants, is a triglyceride (TAG)
that has a polar head group (polar head group) that is
not present in mineral oil, and therefore allowing vege-
table oil to better interact with metal surfaces. However,
because of the high molecular weight and low volatility
and high flash point, vegetable oil is chemically unstable.
In addition, vegetable oil contains double bonds and bis-
allylic protons, which are easily attacked by free radicals,
resulting in undesirable side effects. Therefore, vegeta-
ble oil alone is not an ideal lubricant.
[0005] Recently, there has been an increasing interest
in self-generated tribofilms, especially amorphous car-
bon (a-C) friction films, which can be formed from friction
of contact interfaces during, e.g., sliding therebetween.
[0006] As such, it would be desirable for the vegetable
oil to be added with additives to yield a complex vegetable
oil and formulate a novel lubricant that can produce an
amorphous carbon friction film during use. Such novel
lubricant will not only make the lubrication effect better
and reduce wear, but will also be friendlier to the envi-
ronment, and therefore significantly change the market
ecology of the conventional mineral oil-based lubricant.

SUMMARY OF THE DISCLOSURE

[0007] It is therefore an object of the present disclosure
to construct an oil-based lubricant using vegetable oil as
the base.
[0008] A further object of the present disclosure is to
have the vegetable oil based lubricant self-generate a
friction film during usage.
[0009] In order to achieve the above-mentioned ob-
jects, the present disclosure uses the vegetable oil as
the base for the lubricant that can form a friction film when
used. Specifically, the lubricant includes 86~99wt% veg-

etable oil containing double bonds and bis-allylic protons,
10∼0.5wt% synthetic fat, 3.6~0.3wt% surface active
agent, and 0.4~0.2wt% antioxidant. Synthetic FAT,
3.6~0.3wt% surface active agent, and 0.4~0.2wt% anti-
oxidant.
[0010] With the above-mentioned features, the present
disclosure is friendlier to the environment when it is dis-
posed of after use. In addition, the lubricating oil of the
present disclosure can form an amorphous carbon fric-
tion film during the process of use under pressure, which
can greatly improve the lubricating effect and further re-
duce the wear and tear.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to illustrate the technical features of the
present disclosure in detail, an exemplary embodiment
is illustrated with drawings, wherein:

Fig. 1 is a schematic diagram showing test results
of a first lubricant having palm oil as the type of veg-
etable oil according to a first exemplary embodiment
of the present disclosure;
Fig. 2 is a schematic diagram showing test results
of a second lubricant having mineral oil instead of
vegetable oil according to the first exemplary em-
bodiment of the present disclosure;
Fig. 3 is a comparative schematic diagram compar-
ing the test results of the vegetable (palm) oil-based
first lubricant and mineral oil-based second lubricant
of the first exemplary embodiment of the present dis-
closure;
Fig. 4 is a Raman shift diagram of the first exemplary
embodiment of the present disclosure;
Fig. 5 is a schematic diagram showing test results
of a third lubricant having palm oil as the type of
vegetable oil according to a second exemplary em-
bodiment of the present disclosure;
Fig. 6 is a schematic diagram showing test results
of a fourth lubricant having mineral oil instead of veg-
etable oil according to the second preferred embod-
iment of the present disclosure; and
Fig. 7 is a comparative schematic diagram compar-
ing the test results of the vegetable (palm) oil-based
third lubricant and mineral oil-based fourth lubricant
of the second exemplary embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0012] In order to illustrate the technical features of the
present disclosure in detail, the following exemplary em-
bodiments are cited and illustrated with accompanying
drawings, among others.
[0013] As shown in Figs. 1 to 4, a first exemplary em-
bodiment of the present disclosure is a first lubricant
which uses vegetable oil as the base, and particularly
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palm oil as the type of vegetable oil ("first palm oil-based
lubricant PF") that can self-form a friction film when in
use. The first palm oil-based lubricant PF is composed
of 86 wt% vegetable oil with double bonds and bis-allylic
protons, 10 wt% synthetic FAT, 3.6 wt% surfactant, and
0.4 wt% antioxidant.
[0014] The aforementioned surface active agent has
Fatty Alcohol Epoxide Group with 1.5 wt%, Polyethylene
Glycol Oleate with 1.1 wt%, Polyethylene Glycol Ce-
tyl/Oleyl Ether with 0.3 wt%, and Sodium Stearate with
0.7 wt%. Polyethylene Glycol Cetyl/Oleyl Ether at 0.3
wt% and Sodium Gualenate at 0.7 wt%. The four surface-
active agents listed here are examples, and in practice,
one or more of the four surface-active agents can be
used in a mixture.
[0015] The aforementioned antioxidant in this embod-
iment is Octylated Diphenylamine. In order to adjust the
viscosity, the percentage of the antioxidant can be re-
duced to 0.2% by weight and a 0.2% viscosity modifier,
such as polybutylene, can be added.
[0016] A four-ball lubrication tester (under the code of
ASTM 2783) (not shown in the figure) is used to test the
first palm oil-based lubricant PF. The ball tester is a stand-
ard test device for evaluating the performance of oil-
based products. The test results of the first palm oil-based
lubricant PF are shown in Fig. 1. The part below point C
as shown in Fig. 2 indicates good lubrication effect; be-
tween point C and point D is the transition area before
the load constitutes a scratch; between point D and point
E, the scratch size increases steadily with the increase
of the load; and after point E, the failure of the lubricating
oil PF makes the scratch size increase significantly,
which causes the fusion between the upper ball and the
lower ball. As such, point E in Fig. 1 is the effective limit
of the first palm oil-based lubricant PF.
[0017] In Fig. 2, the result of the test conducted by the
four-ball lubrication test machine after replacing the
aforementioned 86 wt% palm oil with 86 wt% mineral oil
to become a mineral oil-based lubricating oil ("mineral
oil-based lubricant MF"). Fig. 3 shows the combined re-
sults of the ones as shown in Figs. 1 and 2. As illustrated
in Fig. 3, the first palm oil-based lubricant PF has a higher
load bearing capacity than the mineral oil-based lubricant
MF.
[0018] If a Raman spectra test is performed on the
aforementioned lower ball, the dark material in the
scratch on the surface of the aforementioned lower ball
will show its test results. However, before the actual test,
the first palm oil-based lubricant PF can be added with
Tricresyl Phosphate (TCP) in order to generate more
spectra during the Raman spectroscopy test. However,
since TCP is toxic to the environment, it is added only
for the convenience of performing the Raman spectros-
copy. In other words, it is not necessary to add TCP to
the first palm oil-based lubricant PF when not performing
the Raman spectra test. The content of the Raman spec-
troscopy is shown in Fig. 4, which has a dark material in
the scratch with a distinct G-band and D-band, indicating

the presence of hydrogenated amorphous carbon, espe-
cially a graphite peak at 1580 cm-1 at 63 kg load and at
2900 cm-1. The testing process reveals that the first palm
oil-based lubricant PF of the present disclosure can form
an amorphous carbon friction film.
[0019] This first embodiment illustrates that the first
palm oil-based lubricant PF of the present disclosure is
friendlier to the environment, and, in the process of use
and when subjected to pressure (i.e., when subjected to
the pressure of objects rubbing against each other), it
can form an amorphous carbon friction film, which greatly
improves the lubrication effect and further reduces the
wear of objects.
[0020] In addition, although palm oil is used in the first
exemplary embodiment as the source of the vegetable
oil, other types of vegetable oil can be used, particularly
the ones containing double bonds and bis-allylic protons,
which can replace palm oil and have similar effects as
the first palm oil-based lubricant PF.
[0021] As shown in Figs. 5 to 7, a second lubricant
which uses vegetable oil as the base, and particularly
palm oil as the type of vegetable oil ("second palm oil-
based lubricant PF’") that can self-form a friction film
when in use is disclosed as a second preferred embod-
iment of the present disclosure. The second palm oil-
based lubricant PF’ is composed of 99 wt% vegetable oil
containing double bonds and bis-allylic protons, 0.5 wt%
synthetic FAT, 0.4 wt% surface active agent, and 0.1 wt%
antioxidant. wt% of antioxidant.
[0022] The aforementioned surface active agent com-
prises Fatty Alcohol Epoxide Group with 0.1 wt%, Poly-
ethylene Glycol Oleate with 0.1 wt%, Polyethylene Glycol
Cetyl/Oleyl Ether with 0.1 wt%, and Sodium Stearate with
0.1 wt%. Polyethylene Glycol Cetyl/Oleyl Ether) at 0.1
wt% and Sodium Gualenate at 0.1 wt%.
[0023] A four-ball lubrication tester (not shown in the
figure) is used to test the second palm oil-based lubricant
PF’, and the test results are shown in Fig 5. Fig. 7 is a
schematic diagram showing the combined results of the
ones as shown in Figs. 5 and 6. As shown in Fig. 7, the
second palm oil-based lubricant PF’ in the second em-
bodiment has a slightly higher point D than the mineral
oil M’, and a slightly left point E than the mineral oil M’.
In other words, the lubrication limit load is slightly worse
than the mineral oil M’ and the size of the scratch pro-
duced is larger; the lubrication limit load is slightly worse
than that of mineral oil M’; and the size of the scratches
produced is larger. Nonetheless, one or more needs of
a user can be met when the user does not have a high
demand for lubrication, and the formation of an amor-
phous carbon friction film can still be accomplished.
[0024] Even when the weight percentage of palm oil in
the second embodiment is increased to 99wt%, a certain
degree of lubricating effect is still present while being
more friendly to the environment, and the self-generation
of the amorphous carbon friction film can still be achieved
during usage.
[0025] The present disclosure has been described with
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reference to the exemplary embodiments, and such de-
scription is not meant to be construed in a limiting sense.
It should be understood that the scope of the present
disclosure is not limited to the above-mentioned embod-
iment, but is limited by the accompanying claims. It is,
therefore, contemplated that the appended claims will
cover all modifications that fall within the true scope of
the present disclosure. Without departing from the object
and spirit of the present disclosure, various modifications
to the embodiments are possible, but they remain within
the scope of the present disclosure, will be apparent to
persons skilled in the art.

Claims

1. A lubricant with vegetable oil as a base to generate
a friction film during usage, comprising:
86∼99wt% by weight of vegetable oil containing dou-
ble bonds and bis-allylic protons, 10~0.5wt% by
weight of synthetic FAT, 3.6~0.3wt% by weight of
surface active agent, and 0.4~0.2wt% by weight of
antioxidant. 0.4~0.2wt% of antioxidants.

2. The lubricant according to claim 1, wherein the
weight percentage of the vegetable oil is 86 wt%, the
weight percentage of the synthetic fat is 10 wt%, the
weight percentage of the surface active agent is 3.6
wt%, and the weight percentage of the antioxidant
is 0.4 wt%.

3. The lubricant according to claim 1, wherein the
weight percentage of the vegetable oil is 99wt%, and
the weight percentage of the synthetic fat is 0.5wt%,
the weight percentage of the surfactant is 0.4wt%,
and the weight percentage of the antioxidant is
0.1wt%.

4. The lubricant according to claim 1, wherein the sur-
factant is at least one of Fatty Alcohol Epoxide
Group, Polyethylene Glycol Oleate, Polyethylene
Glycol Cetyl/Oleyl Ether, and Sodium Gualenate,
and wherein the surfactant is at least one of the fol-
lowing: Fatty Alcohol Epoxide Group, Polyethylene
Glycol Oleate, Polyethylene Glycol Cetyl/Oleyl
Ether, and Sodium Gualenate.

5. The lubricant according to claim 4, wherein the
weight percentage of the surface active agent is 3.6
wt%, the weight percentage of the Fatty Alcohol
Epoxide Group is 1.5 wt%, the weight percentage of
the Polyethylene Glycol Oleate is 1.1 wt%, and the
weight percentage of the Polyethylene Glycol Ce-
tyl/Oleyl Ether is 0 wt%, and wherein the weight per-
centage of Polyethylene Glycol Oleate is 1.1wt%,
the weight percentage of Polyethylene Glycol Ce-
tyl/Oleyl Ether is 0.3wt%, and the weight percentage
of Sodium Gualenate is 0.7wt%.

6. The lubricant according to claim 1, wherein the anti-
oxidant contains Octylated Diphenylamine.

7. The lubricant according to claim 1, wherein palm oil
is the type vegetable oil used.
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