
;e3e5.5&&'l)*-6-T.c}t    COMPOSITION FOR USE AS SELF-LOCKING AGENT AND
SELF.-LOCKING MEMBER USING THE SAME Field of the Invention The present
invention relates to a self-locking member having a polyamide resin layer
applied to a screw surface of a metallic member which has a screw portion
formed of a metallic material such as iron, as well as a composition to be
used as a self-locking agent in the self-locking member. More particularly,
the present invention is concerned with a self-locking member comprising a
metallic member having a screw surface) with the said resin being heated
and melted, and/or heated and cured, on the screw surface to self-lock the
metallic member, and exhibiting an adjusting function and a sealing
function, as well as a composition as a self locking agent to be used in
the self-locking member. Further, the present invention is concerned with a
composition as a self-locking agent suitable for a machine screw of a small
diameter not larger than M4 (4 mm dia.). Prior Art Heretofore, as a
self-.locking member having a screw 1   portion, there widely has been used
a screw member with a thermoplastic material or the like applied or melted
to the screw surface. More particularly, as is disclosed in JP 4 20093B,
the applicant in the present case has already proposed a composition for
use as a self-locking agent comprising a polyamide powder and an epoxy
resin both 



dispersed in an organic solvent. Likewise, in JP 5-70005B, it is proposed
to obtain a self-locking screw member by melting a self-locking agent
containing a polyamide, an epoxy resin and an isocyanate compound to a
screw surface of a heated screw member. Further, in JP 10-288214A, there is
proposed a composition for use as a self-blocking agent comprising a
dispersion of a polyamide powder, an isocyanate compound and a surfactant
in water solvent. Objects of the invention The self-locking agent used in
the invention disclosed in JP 4-20093B uses an organic solvent and
therefore it is necessary to give an appropriate consideration to the
environment. In the invention disclosed in JP 5-70005B, a large-scale
equipment is needed because a screw or the like itself is heated at the
time of adhering a powdered self locking agent to the screw or the like.
For adhering a powdered resin to a screw portion without preheating the 2
r screw itself, the use of an organic solvent or a pretreatment using a
primer or the like is necessary, resulting in the working process becoming
complicated. For solving the above-mentioned problems the applicant in the
present case has proposed an aqueous self-locking agent composition which
is disclosed in JP 10-288214A. According to this aqueous self-locking agent
composition, at the time of forming a polyamide resin layer on a screw
surface, it is not necessary to perform a primer treatment or use a
large-scale heating equipment, and a self-locking effect equal or superior
to that obtained by using an 



organic solvent can be obtained while giving an appropriate consideration
to the environment. However, with respect to the aqueous self-locking agent
composition disclosed in JP 10-288214A, there occurred the following
problem. Due to insufficient melting of the polyamide powder in the
composition when heated and melted to the surface of a screw portion of a
to-be-coated member, and due to reaction and curing of the isocyanate
compound on heating, concaves and convexes are apt to be formed on the
surface of the polyarnide resin layer. Farticularly, in the case of a
machine screw having a diameter as small as 1'^y (4 mm dia.) or less, if
concaves 3   and convexes are formed on the surface of the self-locking
layer (polyamide resin layer), the screw thread is deformed and the machine
screw becomes difficult to be tightened due to a screw tightening torque,
or the screw tightening torque increases and causes deformation of the slot
itself formed in the screw head. Accordingly, it is an object of the
present invention to form a smooth surface of a polyamide resin layer on a
screw surface to a to-be-coated member, shorten the time fox heating and
melting, thereby improve the production efficiency) and prevent slippage
and sagging of a coating resin layer to improve the precision in resin
coating. Summary of the Invention According to the present invention there
are provided a composition for use as a self-locking agent comprising an
aqueous dispersion which is prepared by dissolving and 



dispersing the following components (a) to (d) in water: (a) a
water-insoluble polyamide powder, (b) an isocyanate compound, (c) a
surfactant and (d) a water-soluble polyamide, as well as a self-locking
member having a screw surface coated v-ith a polyamide resin layer using
the said composition. The foregoing problems are solved by the present y
invention. Preferred Embodiments of the Invention The present invention
will be described below in more detail. The water-insoluble polyamide
powder used as component (a) in the present invention is a power
constituted by a homo- or copolyamide and which substantially remains
powdered in the state of an aqueous self-locking agent composition.
Preferably, there is used a polyamide powder which exhibits a percent water
absorption of 5% or less in a dipped and saturated state in boiling water
(100C). As examples of the polyamide which constitutes the water-insoluble
polyamide powder there are mentioned general-purpose polyamides, including
synthetic polyamides such as 6-nylon, 6,6-nylon) 6,10-nylon) 7-nylon,
8-nylon) 9-nylon, 11-nylon, and 12-nylon, and copolymers thereof. What
should be taken into account at the time of selecting a polyamide to be
used are as follows. The polyamide to be selected should be relatively
lower in melting point than the decomposition temperature, should be easy
to be processed without requiring any complicated heat control, should have
such a degree of viscosity as does not 



largely change a coating shape when melted, should be 5   adhered with an
appropriate spread to a screw surface of a to-be-coated member, should have
a small percent water absorption, high resistance to tear, to shock, to
chemicals and to abrasion, should have a small coefficient of friction, and
should have high hardness, strength and elasticity. When these points are
put together, it is seen that 11-nylon and 12-nylon, or copolymers thereof)
are preferred. These polyamides are used in a powdered state, but for
application to a machine screw of M4 or smaller, it is preferable to use a
polyamide powder having a particle diameter of 10 ~m or less, more
preferably 0.5 to 7 ~.un. If the particle diameter exceeds 10 Vim, concaves
and convexes are apt to be formed on the surface of the polyamide resin
layer formed on a screw surface, as noted earlier, and particularly when
such a powder is applied to a machine screw, there will occur marked
variations in the screwing torque, giving rise to the problem that the
self-locking effect is not stable. The smaller the particle diameter, the
smoother the surface and thus the better. But, as far os the particle
diameter is 10 um or less, there is no special problem in appearance.
Plural polyamide powders of different particle diameters may be mixed
together) er plural kinds of polyamides (e. g., 11-nylon and 12-nylon; 6
may be used in combination. 



The water-soluble polyamide used as component (d) in the present invention
indicates a polymer having an amide structure as a repeating unit and
capable of being present in a substantially dissolved state within the
aqueous self locking composition of the present invention. Preferably,
there is used a polymer which becomes a transparent and homogeneous
solution within 10 hours when placed and agitated in water of 50C or lower.
Such a water-soluble polymer is publicly known and available commercially.
Usually there is used a polyamide having a polar group in the main chain or
side chain which polar group brings about water solubility, i.e.) a
modified polyamide. As examples of compounds having a polar functional
group to be introduced, there are mentioned tertiary amines such as
aminoethylpiperazine, bisaminopropylpiperazine and a-dimethylamino
e-caprolactam, and polyalkylene glycols such a polyethylene glycol and
polypropylene glycol, which are disclosed in JP 1-1166121A) ,, as well as
such commercially available products as AQ Idylon A-90 and A-7G (products
of Toray Industries, Inc.) and ~~Toresin~~ (~ product ef Teikcku Chemical
Industries, Inc.). Plural such "-ater-soluble polyamides may be used as a
mixture. By using any of these water.-soluble polyamides 7   in combination
with a water-insoluble polyamide powder, there is obtained an effect such
that the polyamide powder contained in the resulting composition promotes
heat melting when heat-melted to the surface of a screw portion of a
to-be-coated member, and makes the surface of a polyamide resin layer more
uniform which resin layer is formed by reaction and curing with the
isocyanate compound 



on heating. The isocyanate compound used as component (b) in the present
invention is a component useful for effective adhesion to a screw surface
of a to-be-coated member such as a screw while making the most of excellent
characteristics of the polyamide powder referred to above. As example of
the isocyanate compound there are mentioned organic di- andtri-isocyanates
such as tolylene diisocyanate (TDT), diphenylmethane diisocyanate (MDI),
triphenylmethane triisocynanate (TTI), isocyanate (HMDI), hydrogenated
xylene diisocynanate (H6XDI), and isophorone isocyanate (IPDI), provided no
limitation is made to these compounds. It is preferable that the isocyanate
compound be used in the form of a blocked isocyanate compound with its
activity at room temperature lowered or vanished by masking the isocyanate
group (R-N=C=D). More specifically, the blocked isocyanate compound is 8
a compound of the type wherein the highly reactive isocyanate group is
masked with a blocking agent to ensure a stable state at zoom temperature,
and the blocking agent is dissociated by heat treatment to reactivate the
isocyanate group for utilization in a crosslinking reaction, The blocked
isocyanate compound itself is well known and can be represented by the
following general formula: ~g_O_n,_~n-R II O H where B stands for a masking
agent residue, n is an integer, preferably 2 or 3, and R is an organic
group, preferably a di- or trivalent aromatic, alicyclic or aliphatic 



hydrocarbon group having 6 to 15 carbon atoms. As the masking agent for
forming B in the abcve general formula there may be used any of phenols
such as phenol and cresol, lactarns such as e-caprolactam, and oximes such
as methyl ethyl ketoxime. By selecting a masking agent from these compounds
it is possible to set a dissociation temperature (a reactivating
temperature for the isocyanate group). Freferred as such blocked isocyanate
compounds are those superior in dispersibility when dispersed in water
solvent using a surfactant or the like. As example of commercially
available products of these isocyanate 9   compounds there axe mentioned
products available under the trade name Prominate Series (manufactured by
Takeda Chemical Industries, Ltd.). In the case where the use of a small
amount of an organic solvent is allowed, it is also possible to use aqueous
blocked isocyanates (BI-3, 14, i5, 17, 20) (manufactured by Nippon
Polyurethane Industry Co.) which contains an organic solvent such as MEK.
The above isocyanates not only react with water-soluble nylon resins on
heating and enhance the adhesion, but also are effective in preventing
re-dissolving in water which is a drawback of water-soluble resins. It is
preferable that the mixing ratio of the polyamide powder to the isocyanate
compound be, in terms of weight ratio, 100 parts by weight of the former .
0. 5 to 10 parts by weight of the latter. If the proportion of the
isocyanate compound is less than 0.5 part by weight, it is impossible to
enhance the adhesion of a polyamide powder or a copolyamide powder to the
screw surface of the to-be 



coated member when then powder is melted, while if it exceeds 10 parts by
weight, there will arise foaming at the time of melting, with consequent
likelihood of deterioration in appearance and performance of the coating
formed. In the present invention, for efficiently dispersing 10   the
water-insoluble polyamide powder in an aqueous solution in which the
water-soluble polyamide is dissolved, there is used the surfactant (c). As
the surfactant there may be used a suitable one insofar as the surfactant
used does not exert a bad influence on melting,of the polyamide power to
the screw surface of the to-be-coated member, but a nonionic surfactant is
preferred, and more preferred is a polyoxyethylene type nonionic
surfactant. Ionic surfactants are apt to be influenced by a change in pH of
the aqueous solution and are apt to cause coloration or discoloration when
the polyamdie powder is melted. As examples of commercially available
products of the surfactant there are mentioned those available under the
trade name Noigen Series (manufactured by Dai-ichi Kogyo Seiyaku Co.,
Ltd.). A suitable amount of the surfactant is 5 to 20 parts by weight
relative to 100 parts by weight of the polyamide powder. As the water (e)
used in the present invention it is preferable to use distilled water,
purified water, or ion exchanged water, but tap water or subterranean water
is also employable. Solvents compatible with water, such as alcohols are
also employable in combinaticn with water if the amount thereof is Small. 



It is preferable that the ingredients of the self li   locking agent
composition according to the present invention be mixed in approximately
the following proportions based on 100 parts by weight of water: 30 to 70
parts by weight (more preferably 40 to 60 parts by weight) of the
water-insoluble polyamide powder (a), 0.1 to 20 parts by weight (more
preferably 0.5 to 10 parts by weight) of the isocyanate compound (b), 0.5
to 20 parts by weight (more preferably 2 to 10 parts by weight) of the
surfactant (c), and 1 to 30 parts by weight (more preferably 5 to 20 parts
by weight) of the water-soluble polyamide. By mixing the ingredients of the
composition in such proportions there is obtained a dispersion having
appropriate viscosity and thixotropy for application to a to-be-coated
member such as a screw member. In the present invention, various additives
may be incorporated in the composition according to purposes. For example,
for the suppression of foaming of the self-locking agent composition
according to the present invention, the addition of a defoaming agent is
effective. For the purpose of improving the adhesion to the to-be-coated
object there may be added an adhesion imparting agent such as an epoxy
resin. Additionally, there also ray be added a filler, a colorant, a
leveling agent and a rust preventive. Reference twill be made below to an
example of a r-method 12   for preparing a self-locking agent composition
according to 



the present invention with use of the above ingredients. This method
comprises the steps of: 1. adding a surf actant, and a defoaming agent if
necessary) into distilled water, followed by stirring for dissolution; 2.
adding a polyamide powder into the resulting solution, followed by stirring
for dispersion; 3. adding an aqueous solution of a water-soluble polyamide
into the resulting dispersion, followed by stirring; 4. adding an aqueous
dispersion of an isocyanate compound, followed by stirring; and 5, adding,
if necessary, a colorant and a rust preventive, followed by stirring. The
sequence of the above steps is not limited to the above, but plural
ingredients may be added and mixed at a time, and the sequence of the above
steps may be charged. Anyway it is particularly preferable that the water
soluble polyamide be used in an early stage as an aqueous solution.
Viscosity and thixotropy are eventually adjusted in conformity with the
shape and size of the to-be-coated member so as to permit easy applicaticn
of the resulting dispersion to the to-be-coated member, and there is 1. 3
obtained a dispersion having the so-adjusted viscosity and thixotropy. If
the self-locking agent composition thus prepared is applied to at least a
part of a screw surface of a screw member for example, followed by
evaporation of water for dryness and subsequent heating and melting, there
is 



obtained a self-locking screw member with polyamide bonded strongly to the
to-be-coated member (screw surface). As a pretreatment for the screw
surface of the to-be-coated member, it is preferable to perform degreasing
washing with use of an aqueous detergent or a petroleum solvent. As the
material of the to-be-coated member there may be used not only metals but
also other materials insofar as they have heat resistance applicable to
melting of the polyamide, such as chromium) zinc) chromate, and nickel
plated materials, in addition to iron, copper, brass, and stainless steel.
At the time of applying the self-locking agent composition of the present
invention to a screw of M4 or less as a to-be-coated member, it is
preferable to adjust the viscosity and thixotrepic ratio of the positien to
10 to 2C0 mPas and i.0 to 3.0, respectively. Such properties of the
composition as viscosity and thixotropic ratio are apt to vary depending on
the kind and amount of 14   each ingredient contained in the composition
and a change in pH value, so it is necessary to make a careful management.
Next, the process for producing the self-locking member according to the
present invention will be described step by step. For applying the
self-locking agent composition of the present invention to a screw surface
of a screw member, there may be used, for example, such an applicator as is
disclosed in any of JU (Japanese Utility Model) 62-23567B, 62-23578B,
60-20440B, and 4-27566B. At the time of application of the composition, the
to-be coated member itself may be heated to a temperature of 



100C or lower. The to-be-coated member is not specially limited insofar as
it is made of metal or other heat resistant material and has a screw
surface. It is preferable that the member thus coated with the self-locking
agent composition be dried until substantial evaporation of the water
contained in the composition. This drying step is carried cut at a
temperature in the range from room temperature to 120C) preferably and
ideally, until complete evaporation of the water, whereby the foaming of
the resin in the heating and melting step can be prevented. Next, for
melting and reaction and adhesion of the self-locking agent composition to
the 15   surface of the to-be-coated member, a shift is made to the heating
and melting step. In this step, heating is conducted at a temperature in
the range of 180 to 300C to melt the polyamide powder and make it
compatible with the coated member, further allowing it to adhere closely to
the surface of the coated member by reaction of the isocyanate compound.
More specifically, the heating temperature in this step is determined
arbitrarily in consideration of the melting temperature of the polyamide
powder used, the dissociation temperature of the isocyanate compound
(especially blocked isocyanate), and other conditions. The coated member is
then cooled to room temperature, whereby there is produced a self-locking
member having a self-locking resin layer formed at the desired portion of
the screw surface of the coated member. The polyamide and the isocyanate
compound react with each other by the aforesaid heating to form a
crosslinked 



structure. This crosslinked structure is, for example, an entangled
structure between a polyamide structure as a chemical crosslinked structure
resulting from reaction of the active hydrogen of polyamide (both
water-insoluble and -soluble polyamides) with the isocyanate group and a
polymer structure resulting from reaction of the isocyanate compound
itself. 16   It is optional whether the above steps are to be provided each
independently or such an applicator as is disclosed, for example, in JU
4-27566B is to be combined with a heater and a cooler for simultaneous
execution of the steps from the coating step up to the cooling step through
the heating and melting step. In the case where the to-be-coated member is
a screw, the self-locking resin layer formed as above may be present
throughout the whole screw surface or may be partially present. The
self-locking member according to the present invention is applicable to
such various uses as are disclosed in JP ZO-288214A, JP 4-20093B, and JP
5-70005B. Examples of the present invention will be described below.
Example 1: 80 parts by weight of purified water, 7 parts by weight of a
surfactant (Noigen ET-115, a product of Dai ichi Kogyo Seiyaku Co.), 6
parts by weight of a defoaming agent (Defoamer 50l3, a product of Sannopco
Co.), 5 parts by weight of a blocked isocyanate (Prominate XC-929C, a
product of Takeda Chemical Industries, Ltd.) containing 25% of
e-caprolactam blocked diphenylmethane diisocyanate 



compound), 5C :arts by ,eight of nylon 12 (OLGASCL 2002 UD NAT CCS, a
product of ElfAtochem Japan Co., average 17   particle dia. 4 to 6 Vim), 50
parts by weight of a 200 aqueous solution of water-soluble nylon (AQ Nylon
A-90) a product of Toray Industries, Inc.), and 1.5 parts by weight of a
rust preventive (triethanolamine) were mixed togeti:er and dispersed to
prepare a composition for use as a self locking agent. Example 2: 60 parts
by weight of purified water, 0.5 part by weight of a surfactant (Noigen
ET-115) a product of Dai ichi Kogyo Seiyaku Co.), 0.5 part by weight of a
defoamer (Defoamer 5013) a product of Sannopco Co.), 20 parts by weight of
a blocked isocyanate (Prominate XC-929C, a product of Takeda Chemical
Industries, Ltd., containing 250 of e-caprolactam blocked isocyanate
compound), 80 parts by weight of nylon 11 (Rirusan Powder D-30, a product
of l~ippon Rirusan Co., average particle dia. 30 um), and 5C parts by
weight of a 20 aqueous solution of water-soluble nylon (AQ Nylon A-90) a
product of Toray Industries) Inc.) were ;nixed together and dispersed to
prepare a composition for use as a self-locking agent. Example 3: 110 parts
by weight of purified water 0 . 5 part by ~:eight of a surfactant (hoigen
ET-115, a product of Dai ichi Kogyo Seiyaku Co. ), 0.5 part by v,eial~t of
a defoamer 13   



(Defoamer 5013, a product of Sannopco Co.), 5 parts by weight of a blocked
isocyanate (Prominate XC-910) a product of Takeda Chemical Industries,
Ltd., containing 44% of MEK oxime blocked tolylene diisocyanate compound),
70 parts by weight of nylon l2 (OLGASOL 2002 UD NAT COS Elf Atochem Japan
Co.) average particle dia. 4-6 dim), 50 parts by weight of a 20 aqueous
solution of water-soluble nylon (AQ Nylon A=90, a product o:i Toray
Industries, Inc.), and 1.5 part by weight of a rust preventive
(triethanolamine) were mixed together and dispersed to prepare a
composition for use as a self-locking agent. Comparative Example 1: 100
parts by weight of purified water, 0.5 part by weight of a surfactant
(trade name: Noigen ET-115) a product of Dai.-ichi Kogyo Seiyaku Co.), 0.5
part by weight of a defoamer (trade name: Defoamer 5013, a product of
Sannopco Co.)) 20 parts by weight of a blocked isocyanate (trade name:
Prominate XC-929C, a product of Takeda Chemical Industries, Ltd.,
containing 25% of e-caprolactam blocked isocyanate compound), and 50 parts
by weight of nylon 12 (ElfAtcchem Japan Co.) average particle diameter 4~6
El:n) r~ere mixed together and dispersed to prepare a composition for ~~se
~s a self-locking agent. Cornparati~,~e E~:ample 2: 19   50 parts by weight
of purified water, 0.5 part by weight of a surfactant (trade name: Noigen
ET-1l5, a product of Dai-ichi Kogyo Seiyaku Co.), 0.5 part by weight of a
defoaming agent (trade name: Defoamer, 5013, a product of Sannopco Ce.), 20
parts by weight of a blocked 



isocyanate (trade name: Prominate XC-929C, a product of Takeda Chemical
Industries) Ltd., containing 25% of e caprolactam blocked isocyanate
compound), and 100 parts by weight of a 50% aqueous solution of
water-soluble nylon (AQ Nylon A-90, a product of Toray Industries) Inc.,
was dissolved in water beforehand to prepare the aqueous solution) were
mixed together and dispersed to prepare a composition for used as a
self-locking agent. [Evaluation Test for Self-locking Effect] The
self-locking agents thus prepared were each applied band-like by dipping
throughout the whole circumference of a screw portion of a pan head type
machine screw (nickel plated) of M3, then dried at 50C for 20 minutes,
thereafter heated and melted at 200C for 20 minutes, and then allowed to
cool) to fabricate self locking screw members which u; ere then subjected
to an ev=aluation test, The evaluation test was conducted at n = 5 in
acccrdance with JASGF 106-87, in which first-time screwing torques and
first- and fifth- tine unscrewing 20   torques were measured and mean
values were determined. I:ppearance after melting and peeling of resin
after the test were also checked, results of which are shown in Table 1. In
the same table, ~~Variations~~ indicates the result of having visually
crecked a change in appearance such as a change in thickness and uniformity
of each coating formed on the screw surface. (u ... uniform in all the five
screw members, D ... slightly non-uniform, X ... non-uniform in film
thickness and great individual difference) ~~Peeling after test indicates
the result of having visually checked each coating for peeling from the
screw surface after the torque test. (~ ... all the five screw members 



vaere free of peeling, D ... slight peeling in one or two screw members, X
... distinct peeling in four to five screw members) ?, 1    ', = , .. _ ,.
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each of the self-locking agent compositions prepared in Examples 1 and 3,
since a polyamide powder of 10 ~.im or less in particle diameter was
dispersed in an aqueous solution of water-soluble nylon, the leveling 



property of the composition was improved and it became easy to control the
coating thickness at the time of application of the coating resin, so that
the precision in thickness range of the coating layer (self-locking resin
layer) after heat melting and heat reaction was improved. Thus) in case of
applying the compositions to a machine screw of a small clearance, they are
superior in repeatability and machine screw adaptability as compared with
the composition prepared in Example 2 which used a polyamide powder
exceeding J.0 dim in particle diameter. Thus, the compositions in question
are useful in application to, for example, personal computers and portable
mobile communication devices using machine screws of M4 or smaller.
Comparative Example 1 corresponds to Example 1 except that the
water-soluble nylon was removed from Example 1. With the addition of only
such a polyamide powder of to um or less in particle diameter, the
viscosity of the composition is apt to become hick oz t:e thixotropic ratio
thereof is apt to Become large) and thus the composition is less stable in
its properties. Therefore, ;hen the to-to-be- 23   coated member is dipped
within the composition, variations in thickness of the resulting coating
become large and it becomes difficult to control the film thickness. In
Comparative Example 1, moreover, two to three screw members out of five
exhibited peeling of coating layers during unscrewing torque measurement in
Table 1. This is presumed to be because of too large thickness of each
coating layer. Comparative Example 2 corresponds to Example 1 except that
the polyamide powder of 10 ~m or less in particle 



diameter was removed from Example 1.. In the self-locking agent composition
prepared in Comparative Example 1, when applied to each to-be-coated member
by dipping, the coating resin layer becomes too thick and is apt to peel
off due to a too high viscosity of the composition. In an effort to avoid
this inconvenience, if the composition is diluted to lower its viscosity
and is then used, there will occur sagging, with the result that the film
thickness becomes insufficient or it is impossible to form a desired shape
of a coating layer. [Effect of the Invention] The self-locking composition
according to the present invention uses water as solves t and basically
contains little organic solvent and so scarcely exerts any bad influence en
the environment and the human body. Besides '' 4   in comparison with a
self-locking agent composition usi;:g an organic solvent, a leveling
property is exhibited when the composition is applied to a screw surface,
and since sagging is difficult to occur during heating and melting, it is
easy to control the thickness and formation range of a coating resin layer
(self=locking agent layer). Moreover, the production cost can be kept low
because it is not necessary to install a local exhaust equipment or an
explosion-proof equipment. Particularly, in a system using a polyamide
powder of 10 ~m or less in particle diameter, the leveling property is
further improved and it becomes easier to control the coating thickness at
the time of application of a coating resin, resulting in that the precision
in controlling the 



coating thickness and coating formation range after heat melting and heat
reaction is further improved. Further, since the surface smoothness of the
coating layer is improved to a greater extent, not only the performance as
a self-locking member is improved and variations caused by individual
difference are diminished. Thus, the self locking member using the
composition of toe invention 1 s superior in repeated employability and
machine screw adaptability and is therefore useful particularly for
personal computers and portable mobile communication  25 J   devices using
machine screws of M4 or less. Additionally, also when applied to a screw
surface of a to-be-coated member, the self-locking agent composition of the
present invention exhibits a relatively early volatility of water solvent,
i.e., drying characteristic, and is thus superior in mass-productivity. In
the case where a rust preventive is contained in the composition, it is
possible to prevent corrosion of a metallic surface of a to-be-coated
member. In this case, if triethanolamine is used as the rust preventive, it
is possible to prevent the occurrence of an offensive smell in the drying
process. 2G   What is claimed is: 1. A composition for use as a
self-locking agent, comprising an aqueous dispersion, said aquecus
dispersicn comprising the following ingredients (a) to (d) dissolved and
dispersed in water: 



(a) a water-insoluble polyamide powder; (b) an isocyanate compound; (c) a
surfactant; and (d) a water-soluble polyamide. 2. A composition fox use as
a self-locking agent according to claim 1, wherein said water-insoluble
polyamide powder (a) has a particle diameter of 10 ~m or less. 3. A
composition for use as a self-locking agent according to claim 1 or claim
2) wherein said water insoluble polyamide powder (a) is a powder of at
least one polyamide selected from nylon 11, nylon 12, and copolymers
thereof . 4. A composition for use as a self-locking agent according to any
of claims 1 to 3, wherein said isocyanate compound (b) is a blocked
isocyanate compound whrein the isccyanate group is masked. 5. A composition
for use as a self-locking sgent according t0 any of ClalmS ~ t0 ^ ,
'v,l~C'.rel~1 Sal.d Su?'taCtant 27   (c) is a nonionic surf actant. 6. A
composition for use as a self-locking agent according to claim 5, wherein
said surfactant (c) is a polyoxyethylene type nonionic surfactant. 7. A
composition for use as a self-locking agent according to any of claims 1 to
6, wherein said water soluble polyamide (d) is a modified polyamide having
a water-soluble functional group in the molecule. 8. A composition for use
as a self-locking agent according to any of claims 1 to 7, wherein said
ingredients (a) to (d) are mixed together in the following proportions 



based on 100 parts by weight of water: 30 to 70 parts by weight of said
water-insoluble polyarnide powder (a), 0.1 to 20 parts by weight of said
isocyanate compound (b), 0.5 to 20 parts by weight of said surfactant (c))
and 1 to 30 parts by weight of said water-soluble polyamide (d). 9. A
composition for use as a self-locking agent according to any of claims 4 to
8, wherein a blocking agent for masking the isocyanate group in said
isocyanate compound (b) is selected from pher.~ols and oximes. 10. A
composition for use as a self-locking agent according to any of claims 1 to
9, v;l;erein said aqueous dispersicn is prepared by dissolving Gnd
dispersing staid '.sat(.'r-inSOluble i~01.y~1Tl;.de p0ivder (8), Sald
lSoCVBnate 28   compounds (b) and said surfactant (c) in an aqueous
solution of said water-soluble polyamide (d). 11. A self-locking member
characterized in that the composition for use as a self-locking agent
described in any of claims 1 to 10 is applied to at least a part of a screw
surface of a locking member, followed by heat treatment, to form a resin
layer on said screw surface at least partially. 12. A self-locking member
according to claim 11, which is a screw or a nut each having a diameter of
4 mm or less. 29 .AU.Aa.AYE.AFyY.A ;f.AYY.A3(Y.A a@.Ah2.A3(E.A NE.A3Y.A
E.AE.A3yl.A,.AN,.Ay.A (S.A;yl.AFE.Av .Ayl.AafY.AS.AaY.Ayl.AaS.A
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*fH~% \
F|@{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca!@t Z
J3mR)`28|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!8A}(0gF
[4kUZ|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca!Z<r&]
H*cF[\lq}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! : < K    .!R!!!!6"i"""
#B###,$S$T$]$_$h$$$$$$}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$$$%Q%%%%4&@&u&&&
'N''''*(d((()J)r))))*V****4+}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!4+D+H++++(,
a,,,-J----#.0.9.W.\.../@/{///*0f0000"1\1}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!\11122"2F2|2223333"3*3-303D3G3_3e3334Q4r4t444455*5}xsnid_Z]]]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!*5d555556>6w666787s7777777788888;
8n8t8889P99}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9999:s:::!;Y;q;
;;<U<<<<5=T=Y=Z=]=q====&>J>|>>>>"?S?}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!S??
???"@8@n@@@@AQApAqAyAzAAAAAAAAAA3B;
BvBBBB+C`C}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!`CCCDHDDDD/EcEEEFIFmFoFFFFFFF
FFFFF(G.GhGGGGH}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!HEHHHH+IbIIIJ3JiJJJKGKrK
sKyK{KKKKKKKK%L+LfLLLMKM}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!KMMMM0NdNNN
ODOlOOOP8P9PLPPPPPPPPPPPPPP2QCQIQzQ}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!zQQQ
$R[RRRR*SdSSST
TT(T)TITTTT.UjUUUUUVVMVVVV9W}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9WHWSWWWW0X
eXXXYLYYYYZ)Z]ZZZZ[O[[[[5\p\\\
]=]T]]}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!]]]/^i^^^_B_J_K_______`;
`v```aSaaaa4bmbbbb'ccc}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ccccd>dyddddd$e]e
eefIfff+ggghhh
h#h$hahhhhhhh|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!h!iIiJiKiiijjjj)j@jllmmmmm
mnnEnnnn*ofooopQp|wrmhc^Ymhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
]ca]caU]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]caU]ca]ca]ca
Qpppp%q9q:q`qqqqqr<rNrPrwrrrrrrr!s^sdsss
tIttttu}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!uu-uduuuvPvvvv4wpwwwwwwxxxxx$x&x
?xxxxxx.yhyyy|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!yzJzezzz{H{{{{(|d||| }4};
}B}x}}}}~R~~~~4p}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"6h8NmAtv'Wab|wrmhc]X]]
ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca!,2QKZBwL~28l@t}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
t25KZBwL~28l@t}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca3WniK-`&910%G&'()-10%G&'()-
Y  10%G&'()-Y 310%G&'()-F10%G&'()-"f10%G&'()-:10%G&'()-sVEiK-#
10%G&'()-!!10%G&'()- 10%G&'()-y 10%G&'()-s&!10%G&'()-Y 10%G&'()-@
10%G&'()-E+^iK-@210%G&'()-&0
10%G&'()--310%G&'()-+10%G&'()-)!10%G&'()-'10%G&'()-%
10%G&'()-QiK@210%G&'()-F '!10%-u&'()-
10%-u&'()-10G10G10Gy<`10%G&'()-`810%G&'()-6-10%G&'()-5kiK-K3
10%-u&'()-10%-u&'()- 10%-u&'()-10%-u&'()-`10%-u&'()-10%-u&'()-s
10%-u&'()-P/ H  iK-K9)s10%-u&'()-' 10%-u&'()-#:10%-u&'()-!10%-u&'()-l
10%-u&'()-f!10%-u&'()-L 10%-u&'()-
*fiK-K810%-u&'()-610%-u&'()-Y410%-u&'()-,2&!10%-u&'()-0f
10%-u&'()--10%-u&'()-+ 10%-u&'()-H~iK810%-u&'()-lM10%&'()-l
10%&'()-10%&'()-:10%&'()-10-u10-u10-uSL<`10%-u&'()-% \   FiK-Kl 10%&'()-l
10%&'()-l- 10%&'()-Y 10%&'()-ll`10%&'()-lS10%&'()-&M10%&'()-F|@tiK-KY&*
10%&'()-l (10%&'()-l&10%&'()-$10%&'()-l!t10%&'()-l:!10%&'()-l10%&'()- Z
iK-Kl&910%&'()-610%&'()-l4:10%&'()-l2t10%&'()-l0 10%&'()-lY.
10%&'()-Y@,10%&'()- 



JiKl&910%&'()-Y10%&'()-Y:!10%&'()-Y :!10%&'()-Yy
10%&'()-101010<`10%&'()-3mRiK-KY 10%&'()-Y:!10%&'()-F- 10%&'()-F
10%&'()-Ys10%&'()-YYz 10%&'()-Y@
10%&'()-)`iK-Kl3.10%&'()-F,,Z10%&'()-F*s10%&'()-Y('!10%&'()-%10%&'()-F#
10%&'()-Y`10%&'()-A}iKA7l1010<`10%&'()-910%&'()-F610%&'()-Y4 10%&'()-F2
10%&'()-F`0
10%&'()-(0g}_A7l10YLZ10%(&'()-3M10%(&'()-310%(&'()-10%(&'()-3s10%(&'()-Ffz1
0%(&'()-10F iK-7 #f10%(&'()-! 10%(&'()-310%(&'()-  10%(&'()-3f
10%(&'()-3s10%(&'()- fS10%(&'()- [4kiK-7 f2&!10%(&'()- 9010%(&'()-3
.10%(&'()-,10%(&'()-3)Y10%(&'()-3'10%(&'()-3%y 10%(&'()-UWXYZ}siK
f2&!10%(&'()-l
10%&'()-10(10(10(<`10%(&'()-3910%(&'()-36!10%(&'()-34!10%(&'()-<riK-KY10%&'
()-l`10%&'()-lY 10%&'()-l@10%&'()-l10%&'()-l!10%&'()-l t10%&'()-&]
HiK-KY%s10%&'()-l# 10%&'()-l!z 10%&'()-l
10%&'()-Ys10%&'()-lM10%&'()-910%&'()-*ciK-Kl4 10%&'()-l2M10%&'()-Y`0g
10%&'()-YF.10%&'()-Y,,10%&'()-Y* 10%&'()-Y'10%&'()-FiKl4 10%&'()-
10%&'()-F:10%&'()-101010<`10%&'()-Y9Z10%&'()-Y6s10%&'()- K
.!R!iK-KFZ10%&'()-3S10%&'()-Fs10%&'()-FY- 10%&'()-F@!10%&'()-Fz
10%&'()-Y10%&'()-R!!!!6"i"""iK-K3'F10%&'()-3%s10%&'()-3#10%&'()-3!&!10%&'()
-3 10%&'()-3f 10%&'()- 10%&'()-" #B###,$h$cD-K3'F10%&36 10%&'()-32
10%&'()-3F. 10%Y&'()-!63F. 10%&'()-3,,10%&'()-3&*
10%&'()-h$$$$$$$%Q%bC3'F10%Y10%(&'()-Yl  10%(&'()-Y@10%(&'()- 10 10
10<`10%&'()-3&9S 10%&'()-Q%%%%4&@&u&dEbC3'F10%YT10%(&'()-FS10%(&'()-F&
10%(&'()-F 10%(&'()-YS10%(&'()-F
10%(&'()-u&&&'N'''dEbC3'F10%F%z10%(&'()-3#@ 10%(&'()-F!
10%(&'()-FZ10%(&'()-Fy- 10%(&'()-3s10%(&'()-''*(d((()dEbC3'F10%3@2@
10%(&'()-3&0 10%(&'()-3. 10%(&'()-3+@ 10%(&'()-3)
10%(&'()-F'10%(&'()-)J)r)))))))xmbC3'F10% 10%&'()- 10( 10(
10(s<s10%(&'()-810%(&'()- 610%(&'()-3l4
10%(&'()-)*V****4+dEmbC3'F10%10%&'()-l10%&'()-Ss!10%&'()-9 10%&'()-z
10%&'()-  10%&'()-4+D+H++++(,}^?mbC3'F10%#L10%&'()-!10%&'()-
10%&'()-!10%&'()-!0-10%&'()-!,-10%&'()-(,a,,,-J--dEmbC3'F10%s0&10%&'()-Y.
10%&'()-@,310%&'()-9*F10%&'()- ( 10%&'()-&10%&'()----#.W.Y.Z.[.\.dYNC3'F10%
10 10 10<`10%&'()-9910%&'()-6@10%&'()-4y
10%&'()-210%&'()-\.../@/{//dEYNC3'F10% ll@ 10%&'()-YSS 10%&'()-l&10%&'()-l
10%&'()-l 10%&'()-lz 10%&'()-//*0f0000dEYNC3'F10%
310%&'()-F10%&'()-Y!10%&'()-Y!10%&'()-Yz
10%&'()-F10%&'()-0"1\1112F2dEYNC3'F10% F@,10%&'()-F&*!10%&'()-F(z
10%&'()-Y& 10%&'()-F$10%&'()-F!!10%&'()-F2|222"3*3_3dEYNC3'F10%
9910%&'()-3610%&'()-F4z
10%&'()-F210%&'()-Fs0!10%&'()-FY.10%&'()-_3b3c3d3e3334Q4bC3'F10%
&!10%(&'()- 310%(&'()-3  10%(&'()-3!10%(&'()- 10 10
10y<10%&'()-Q4444*5d55dEbC3'F10% 10%(&'()- 10%(&'()- 10%(&'()- 10%(&'()-
l10%(&'()- @y 10%(&'()-556>6w666dEbC3'F10% (f 10%(&'()- & 10%(&'()-
$Y10%(&'()- !Y10%(&'()-s10%(&'()- 10%(&'()-6787s7778dEbC3'F10% 4f 10%(&'()-
210%(&'()- s010%(&'()- F.f 10%(&'()-s,,10%(&'()- &*10%(&'()-8;
8n8q8r8s8t888bC3'F10%F 



10%&'()-F 10%&'()- 10( 10( 10(S<10%(&'()-&910%(&'()-
610%(&'()-89P99999:dEbC3'F10%Y 10%&'()-3s10%&'()-3Y!10%&'()-F@M10%&'()-3f
10%&'()-3!10%&'()-9:s:::!;Y;q;
dEbC3'F10%F#10%&'()-3!10%&'()-3&!10%&'()-3M10%&'()-3 10%&'()-Y10%&'()-q;
;;<U<<<dEbC3'F10%3`010%&'()-3F.10%&'()-3,,10%&'()-3*!10%&'()-3( 10%&'()-%
10%&'()-<<5=q======dYNC3'F10% 10 10 10f<10%&'()-9:10%&'()-36!10%&'()-34
10%&'()-32 10%&'()-==&>J>|>>>dEYNC3'F10%  10%(&'()- @ 10%(&'()-`10%(&'()-
10%(&'()-3 F10%(&'()- &!10%(&'()->>"?S????dEYNC3'F10%  10%(&'()-310%(&'()-
S10%(&'()-`10%(&'()- ,10%(&'()-- 10%(&'()-??"@8@n@@@dEYNC3'F10%
3,,10%(&'()- &* 10%(&'()-(10%(&'()- &10%(&'()-# 10%(&'()-
!@10%(&'()-@AQAAAA3BdEYNC3'F10% 3&910%(&'()- 610%(&'()-3410%(&'()-32
10%(&'()-3s010%(&'()- Y.10%(&'()-3B8B9B:B;
BvBBBBbC3'F10%F&10%<&'()-M10%<&'()-F 10%<&'()-F 10%<&'()- 10( 10(
10(f<10%(&'()-B+C`CCCDHDdEbC3'F10% L!10%<&'()-310%<&'()-3 10%<&'()-3
10%<&'()-Fl@10%<&'()-3S10%<&'()-HDDDD/EcEEdEbC3'F10% (F10%<&'()-3&10%<&'()-
$10%<&'()-3! 10%<&'()- , 10%<&'()-3!10%<&'()-EEFIFFFFaBbC3'F10%6 10%<&'()-
410%<&'()- 2, 10%<&'()- s0, 10%<&'()-!k @,10%&'()-
&*10%<&'()-F(G+G,G-G.GhGGGbC3'F10%F10%&'()-Y 10%&'()-Yy10%&'()- 10< 10<
10<S<10%<&'()-&9@ 10%<&'()-GGHEHHHHdEbC3'F10%F 10%&'()-F10%&'()-Fs
10%&'()-FY10%&'()-3,9!10%&'()-10%&'()-H+IbIIIJ3JdEbC3'F10%3%10%&'()-3#S10%&
'()-F!10%&'()-3s10%&'()-FM10%&'()-310%&'()-3JiJJJKGKKdEbC3'F10%3y2
10%&'()-3`0-10%&'()-33.10%&'()-3,,M10%&'()-3*
10%&'()-'10%&'()-KKK%L(L)L*L+LfLxmbC3'F10%,z 10%-u&'()- 10 10
10y<10%&'()-3910%&'()-3610%&'()-3410%&'()-fLLLMKMMMdEmbC3'F10%&F10%-u&'()-z
10%-u&'()-!10%-u&'()- 10%-u&'()- 10%-u&'()-l 10%-u&'()-MM0NdNNN
OdEmbC3'F10%!10%-u&'()-10%-u&'()-f10%-u&'()-s10%-u&'()-l10%-u&'()-S!10%-u&'
()- ODOlOOOPLPdEmbC3'F10%-M10%-u&'()-+S 10%-u&'()-)
10%-u&'()-L'10%-u&'()-%10%-u&'()-#10%-u&'()-LPPPP2QCQFQGQHQdE:/ 10-u
10-us<10%-u&'()-810%-u&'()-6!10%-u&'()-Y410%-u&'()-@2
10%-u&'()-&010%-u&'()-HQIQzQQQ$R[RRxY:/ 10-u 10%b&'()- `10%b&'()-10%b&'()-
l10%b&'()- Y 10%b&'()-,10%b&'()- 10-uRRR*SdSSSdE:/ 



10-u 10%b&'()-f10%b&'()-`z 10%b&'()-Yt10%b&'()- @!10%b&'()-&z10%b&'()-ST
TTITTTdE:/ 10-u +
10%b&'()-)10%b&'()-s'10%b&'()-%10%b&'()-#:10%b&'()-s!10%b&'()-TT.UjUUUVdE:/
10-u 8f10%b&'()-6 10%b&'()-410%b&'()-,2M!10%b&'()-0 10%b&'()--
10%b&'()-VVVVVMVVVVbC 10-u 10%@&'()-!10%@&'()-  10%@&'()-y10%@&'()- 10b 10b
10b@s<10%b&'()-V9WHWSWWWWdEbC 10-u
10%@&'()-Y10%@&'()-Ly10%@&'()-`10%@&'()-310%@&'()-10%@&'()-W0XeXXXYLYdEbC
10-u'Y10%@&'()-%10%@&'()-#f
10%@&'()-!!10%@&'()-S10%@&'()-10%@&'()-LYYYYZ)Z]ZdEbC
10-uL410%@&'()-f2y10%@&'()-9010%@&'()- . 10%@&'()-,f
10%@&'()-)10%@&'()-]ZZZZZZZ[O[bC 10-u3 &!10%(&'()-YSM10%(&'()- 10@ 10@
10@<10%@&'()-810%@&'()-6l10%@&'()-O[[[[5\p\\dEbC 10-u f 10%(&'()- L
10%(&'()-3F10%(&'()- Y10%(&'()-3 10%(&'()-3 10%(&'()-\\ ]=]T]]]dEbC 10-u
#S10%(&'()-! 10%(&'()- `10%(&'()- 10%(&'()-  10%(&'()-
10%(&'()-]]/^i^^^_dEbC 10-u 9010%(&'()- 3.y 10%(&'()-F+10%(&'()- )
10%(&'()- '`10%(&'()- % 10%(&'()-_K________dYNC 10-u 10( 10( 10(S<10%(&'()-
8L10%(&'()- 610%(&'()-34910%(&'()- f2 10%(&'()-_`;`v```adEYNC 10-u
F10%O&'()- ,10%O&'()- !10%O&'()- 10%O&'()-
g10%O&'()-y10%O&'()-aSaaaa4bmbdEYNC 10-u
10%O&'()-@10%O&'()-@10%O&'()-:!10%O&'()- y
10%O&'()-s:10%O&'()-mbbbb'ccccdEYNC 10-u 



,'10%O&'()-*'!10%O&'()-'10%O&'()-s%f10%O&'()-3#10%O&'()-!G10%O&'()-ccd>dydd
ddEYNC 10-u 910%O&'()-6`10%O&'()-4T
10%O&'()-y2`10%O&'()-L010%O&'()-3.10%O&'()-ddddd$e]eeebC
10-uY10%&'()-Y'!10%&'()-F  10%&'()-YM10%&'()- 10O 10O
10O@<10%O&'()-efIfff+ggdEbC 10-uF- 10%5&'()-F@S 10%&'()-F&z
10%&'()-Fs!10%&'()-Fl- 10%&'()-Y@'!10%&'()-gghhh h!h"h#haSE7 10- 10NN 10NN
10NN!<10%NN&'()-<10%&'()-Y`'10%&'()-YF%M10%&'()-F"10%&'()-#h$hahhhhhhkL-7v#
10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$10%&'()-z!
;10%HH&'()-z`10%&'()-hhhhhhhY?-7v#10%v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v
#10%&'()-$v#10%&'()-$hhhhhiieF-7v#10%vv#10%&'()-$Dv#10%&'()-$v#10%&'()-$(v#
10%&'()-$v#10%&'()-$v#10%&'()-$iiiiiiii}cI/7v#10%&'()-$v#10%&'()-$v#10%&'()
-$v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$iiiii
i!i.igM.7v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#10%&'
()-$.i=i>iIiKiXieixY:.7vv#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#1
0%&'()-$eiqiyiiiiisY?.7vv#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#1
0%&'()-$iiiiiiisT.7vv#10%&'v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10
%&'()-$v#10%&'()-$iiiiiiiihN/7v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v
#10%&'()-$v#10%&'()-$/KD"iiiiiiiihN/7v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%
&'()-$v#10%&'()-$v#10%&'()-$/KD"iiiiiiiihN/7v#10%&'()-$v#10%&'()-$v#10%&'()
-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"iiiiiiii}cI*v#10%&'()-$(v#10%&'()-$v
#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"iiiiiiiicI*v#10%&'()-$(v#10%
&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"iiiiiiij}cI/v#10%&'()
-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$jjjjj#j$jxY?/v
#10%v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$$j&j'j(j)j?j
@jNjtD*v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()
-$NjQjYj`jgjljmje5*v#10/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10
%&'()-$mjnjpjxjjjjiO*v#10/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#
10%&'()-$v#10%&'()-$jjjjjjjxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&
'()-$v#10%&'()-$/KD"jjjjjjj|]>*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&
'()-$/KD"v#10%&'()-$jjjjjjjxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#
10%&'()-$v#10%&'()-$j
kk%k&k1k<ksY:*v#10/v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#10%&'(
)-$<kHkRkZk^k_k`kT:*v#10/v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#
10%&'()-$`kekpkykkkkj:*v#10//KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-
$v#10%&'()-$kkkkkkkiO*v#10//KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$
v#10%&'()-$v#10%&'()-$kkkkkkkxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10
%&'()-$v#10%&'()-$/KD"kkkkkklxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10
%&'()-$/KD"v#10%&'()-$ll
l!l0l<lGlxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()
-$GlQl\l`lalnlwlsY:*v#10/v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#
10%&'()-$wlllllllY:*v#10/v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#
10%&'()-$lllllllj:*v#10//KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#1
0%&'()-$lllllm
meF*v#10//KDv#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'(
)-$
mmmm)m4mBmxY:*v#10/v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$/
KD"BmDmOm[m\mlmwmsY:*v#10/v#10%&'()-$v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v
#10%&'()-$wmmmmmmmT:*v#10/v#10%&'()-$/KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v
#10%&'()-$mmmmmmmj:*v#10//KD"v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#
10%&'()-$mmmmmmmmeF,v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'()-$
v#10%&'()-$v#10%&'()-$mmmmmmmn}cI*v#10%&'()-$v#10%&'()-$v#10%&'()-$v#10%&'(
)-$v#10%&'()-$v#10%&'()-$1/KD"nnnnnnnEn|oNv#10%&'()-$ vsys10%]
&'()-10"10"10" v96L10%"&'()-v#10%&'()-$/KD"Ennnn*ofoo|[:Nv#10 vsm10%] &'()-
vY!10%] &'()- v,!10%] &'()- v10%] &'()- v 910%] &'()- v 10%]
&'()-oopQpppp|[:Nv#10 v!10%] &'()- v10%] &'()- v10%] &'()- vz 10%] &'()- v
10%] &'()- v!10%] &'()-p%q`qqqr<r|[:Nv#10 v3.Z10%] &'()- vL,10%] &'()-
v*!10%] &'()- v'10%] &'()- v% 10%] &'()- v#10%] &'()-<rwrrr!s^sasbs|[:-10]
v<10%] &'()- v9f 10%] &'()- v6&!10%] &'()- v4 10%] &'()- vy2F10%] &'()- vs0
10%] &'()-bscsdsss tIttbA10]  v v,`10%}7 }&'()- v!10%}7 }&'()-3 v10%}7
}&'()- v  10%}7 }&'()- v ff 10%}7 }&'()-10] 10] ttt-uduuu|[:A10]  v10%}7
}&'()- v10%}7 }&'()- v`10%}7 }&'()- vs10%}7 }&'()- v` 10%}7 }&'()- vF 10%}7
}&'()-uvPvvvv4w|[:A10]  v*Z10%}7 }&'()- v'`10%}7 }&'()- v%z 10%}7 }&'()-
v#10%}7 }&'()- v!'!10%}7 }&'()- v!10%}7 }&'()-4wpwwwwx?x|[:A10]  v610%}7
}&'()- v4`10%}7 }&'()- v`y210%}7 }&'()- v L0 10%}7 }&'()- v3.10%}7 }&'()-
v,!10%}7 }&'()-?xxx}x~xxxxx.yvU410 v3Y10%] &'()- v3 10%] &'()- v3S10%]
&'()-10}7 }10}7 }10}7 } v@<10%}7 }&'()- v9- 10%}7 }&'()-.yhyyyzJzez|[:vU410
v vl10%] &'()-v vfT10%] &'()-v v L10%] &'()- v  `!10%] &'()- v  10%] &'()-
v310%] &'()-ezzz{H{{{|[:vU410 v v%10%] &'()-v v# 10%] &'()-v v! 10%] &'()-
vm10%] &'()- v 10%] &'()- vs10%] &'()-{{(|d||| }|[:vU410 v vS210%] &'()-v
v&0:10%] &'()-v v.10%] &'()- v+:!10%] &'()- v)S10%] &'()- v'310%] &'()-
}B}x}}}}}}}|obU410 v10%J &'()-10] 10] 10] v v,<10%] &'()- v8f10%] &'()-
v610%] &'()- v4f10%] &'()-}~R~~~~4|[:bU410 v vs&!10%J &'()- vY10%J &'()-v
v@10%J &'()- vS10%J &'()- v 10%J &'()- vL 10%J &'()-4p !"|[NA41010J 10J 10J
v<10%J &'()-v v10%J &'()- v 10%J &'()- v10%J &'()- v'!10%J
&'()-"6h|[:NA41010 v,F10%}7 }&'()- v,10%}7 }&'()-v v 10%}7 }&'()- v 10%}7
}&'()- v 10%}7 }&'()- vy 10%}7 }&'()-8Nm|[:NA41010 v10%}7 }&'()- v 10%}7
}&'()-v v910%}7 }&'()- v10%}7 }&'()- v10%}7 }&'()- v`M10%}7
}&'()-Av'|[:NA41010 v3.910%}7 }&'()- v,,G10%}7 }&'()-v v* 10%}7 }&'()- v'
10%}7 }&'()- v%-10%}7 }&'()- v#L10%}7 }&'()-'b,/0|[:-410}7 } v<10%}7 }&'()-
v9 10%}7 }&'()-v v6910%}7 }&'()- v410%}7 }&'()- vy2 10%}7 }&'()- v`0 10%}7
}&'()-012QbA410}7 } v vM10%}7 }&'()- v10%}7 }&'()- vt10%}7 }&'()- v :10%}7
}&'()- v3S 10%}7 }&'()-10}7 }10}7 }KZ|[:A410}7 } v3S 10%}7 }&'()- vs!10%}7
}&'()- vlM10%}7 }&'()- vSg10%}7 }&'()- v9t10%}7 }&'()- v M10%}7
}&'()-ZBw|[:A410}7 } v)M10%}7 }&'()- v'-10%}7 }&'()- v%`10%}7 }&'()- v#z
10%}7 }&'()- v!'!10%}7 }&'()- v10%}7 }&'()-L~|[:A410}7 } v6m10%}7 }&'()-
v410%}7 }&'()- v S210%}7 }&'()- v&0`10%}7 }&'()- v.10%}7 }&'()- v+!10%}7
}&'()-25678lvU410 v 10%V V&'()- v   10%V V&'()- v @10%V V&'()-10}7 }10}7
}10}7 } v,<10%}7 }&'()- v810%}7 }&'()-@t|[:vU410 v v l@ 10%V V&'()-v v
f10%V V&'()-v v 910%V V&'()- v  10%V V&'()- v Y10%V V&'()- v Y10%V
V&'()-25|[:vU410 v v l@ 10%V V&'()-v v f10%V V&'()-v v 910%V V&'()- v  10%V
V&'()- v,<10%V V&'()- v 310%V V&'()- Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph
FontY!&[+d0s5::?-D*IHNSW\a"ekcpuz!}175@8Z$4+\1*59S?`CHKMzQ9W]cchQpuyt5cdefg
hijklmnopqrstuvwxyz{|E 



F  R!"h$Q%u&'))4+(,-\./0F2_3Q456889:q;<=>?@3BBHDEFGH3JKfLM
OLPHQRSTVVWLY]ZO[\]__ambcdeg#hhhii.ieiiiiiiiij$jNjmjjjjj<k`kkkklGlwlll
mBmwmmmmnEnop<rbstu4w?x.yez{ }}4"'0Z5}~  6Times New RomanArialCourier New"h
Root EntryWordDocument.   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~   


