; e3eC, C3$% ' (p+6+T,c SPECI FI CATI ON COVPOSI TI ON FOR USE AS SELF- LOCKI NG
AGENT AND SELF- LOCKI NG MEMBER USI NG THE SAME Field of the Invent-Invention

‘The present invention relates to a self-1ocking nenmber havi ﬂmmmmmmmnje
resin layer applied to a screw surface of a nmetallic nmenber I
screw portion formed of a netallic material such as iron, as wekloas a
conposition to be used as a self-locking agent in the self-I|ocking nenber.

More particularly, the present invention is concerned with a
menber conprising a netallic nesPECIFIOATGON screw surface, mmnﬂmmmmmg
resin being heated and nelted) and/or heated and cured, on the scdog@w-surf

ace to self-lock the netallic nmenber) and exhibiting an adjusting function
arid a sealing function, as well as a conposition as a self |ocking agent

to be used int - [ r4 NAND nvention i s
concerned with ?@#&iﬁg%%g§ -{%Lci?%cKa%Ngt%%?fabl e for a machine
screw of a snmall dianeter_not |arger éﬂgcg ( dia.). Prior Art

Heretof ore, as SE TLOGHING A et i% &8 ew 1 portion, there

wi dely has been used a screw nmenber with a thernoplastic material or the

|i ke applied or nelted to the screw surface. More particularly, as is

di sclosed in JP 4 20093B, the applicant in the present case has al ready
proposed apcon@ositiie fovemskons a sel f-1ocking agent conprising a

pol-yam de powder and an epoxy resin both dispersed in an organic sol vent.

Li kewi se, in JP,5- 700058t ihviatpoapesedtee bt ai medfsdlockiogkimegbser ew

menber by
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 scCrew 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.).

1 Ar

Heretofore, as a self-locking member having a screw



A

mel ting a‘'sel f-1ocking agent containing a polyanide, an epoxy resin and an
‘i socyanate conpound to a screw surface of a heated screw nenber. Further
in JP 10-288214A, there is proposed a conposition for use as a

sel f - bl ocki ng agent conprising a dispersion of a polyam de powder, an

i socyanate conmpound and a surfactant in water solvent. Objects of the

I nvention The sel f-1ocking agent used in the invention disclosed in JP
4-20093B uses an organi c solvent and therefore it is nece sar % ive an
appropriatEo§§ﬁ§ﬂdeghﬁrénwﬂéeﬂﬁehéﬁvpﬁéﬁnﬁﬁ?@ BnSCREY RGE FFoﬁ Bs | osed in
JP 5-70005B, a | arge-scal e equi pnent is needed because a screw or the |like
itself is hratmdpahsthe memerdhladirethaglakpomteléddself medtRAngoadbrt to
the screw or the |like, For adhering a powdered resin to a screw portion

wi thout prgheali BarkhBe? MoBErpar-tiseldn1§heagisesofiianlosganic 3plyent or
a pretreatnment using a primer or the |like is necessary, resulting in the

wor king_pr 96gss5boeRll B0p§0RBLECaLednoFaLesahyl Bdshe abaresaRy | oned

probl ens the applicant the present case has proposed an aqueous

sel f-1ockin osi.tion which is_dis e 8214A.

Accor di ng Pg PRF§8a8u88@§g§éFﬁOPogﬁlnésggéﬁthcgnggsﬁffgﬁﬁg %8 ﬁg tinme of
formng a pol yam de resin_| ayer on a _screw_surf ace, %gnecessary to
perform a EpmﬁﬁﬂsﬁpéaﬁnﬁﬁﬂyéplG§ePQWpﬁFgéngcﬁpeeﬁ@é@iﬁ&sé&ugﬁ and a
self-1ocking effect equal or superior to that obtained by using an organic
sol vent cafdibpeobedi hndamhrgagil¢i § @laﬁnéppr%bkﬁﬁ%éecoh§lﬂ%r%t?%ﬂo§% ‘the
envi ronnent. However, with respect to the aqueous self-I|ocking agent
conpositicmtdﬁscboepdsbd 1P ©0t288234Aclfhépeking 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



N

occurred the following problem Due to insufficient nelting of the

pol yam de powder in the conposition when heated and nelted to the surface
of a screw portion of 'a to-be-coated nenber, and due to reaction and curing
of the isocyanate conmpound on heating, concaves and convexes are apt to be
formed on the surface of the polyam de resin layer. Particularly, in the
Case of a machine screw having a dianeter as small as M4 (4 mmdia.) or

| ess, if concaves 3 and convexes are forned on the surface of the

sel f-1ockin [ yari de,fesih dRayeFdanibessovent toread i s deformed
and the naé%?%%yg%E%M/ bggkggjd?fficult t% be tightened due to a screw

tightening torque, or the screw tightenin r i ngr S causes
def or mat i oIS iGRIRG Bt W?%ﬁﬁfa_gr$bﬁ$mﬁf%ﬁﬁ%hgyg%rgglﬁ%ﬁgfsgggbrdingly)it

is an object of the present invention to forma spooth surface of a

pol yani de rmessultiy®rimntle see e BYUrPELECED %@?6m%%906%TB%lﬁ%R%§r, shorten
the time for heating and nelting) thereby inprove the production:

ef ficiency, andrprevenvishi ppageband-segyingesf pacbdanEngl:FedPRLILEFRE to

i nprove the precision in resin coating. Sunmary of the Invention According
to the presgityidveptionttbese nee propoded anceapesiti selferogkénas a

sel f-1ocki ng agent” conprising an aqueous di spersion which is prepared by

di ssol vi ; bl 7 gL in ;
| S50 V'ngg%&%g?'§8§§8é995699“39ékoﬂén@l@@mbgéaniﬁ () 1bo2gdrlun.water; (a)

a water-in e pofyam de powder, (b) an isocyanate conpound, (c) a

L o St b i A et S

menber havi®hgC& a polyam de resin layer using the

sai d QOHpOSé{IgQé time of forming a polyamide resin layer on a SCIeW

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 eppropriate
consideration to the environment.

However, with respect to the agueous 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
ro-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 polyamide resin
layer.

Particularly, in the case of a machine screw having a

diameter as smell as M4 (4 mm dia.) or less, if concaves



The foregoi ng problens are solved by the present 9 invention. Preferred
_Enbodi nent of the Invention The present invention wll be described bel ow
in nore detail. _, The water-insol uble polyam de powder used as conponent
(a) in the present invention is a power constituted by a hono- or

copol yam de and whi ch substantially remains powdered in the state of an
aqueous sel f-1ocking agent conposition. Preferably, there is used a

pol yam de powder which exhibits a percent water absorption of 5s or less in

a di pped ap dsgyﬂl;,%’x%g st-at € oirReBOhi RE eWal e acE0RE) thes sexdmlloaial t he
pol yam de rchi"constitutes the water-insoluble pol yam de powder there are

menti oned general - pyr pose pol yani des, _i\ncl.udi ng..syn -G RQ YA desasuch

as 6-ny|on,a@?@-ﬁypgﬁg”@%foy F6n; eﬁQVoﬁ%%8f%fﬁ%n%Eg%€§Ion, 1i-nylon, and

12-nyl on, and copol yners thereof. What shoul d bﬁﬁt%ken
0

. ul d Qto cc%%p%u t the
time of sekectithe &aFSIiyEniseaeto DEENESd Artd 1L oY ks THEE yanm de to
be selected should be relatively lower in nelting point than the
deconposi t ken at ereratidghteshiog doreueasypn ¢He SHIEYe FS&d WGt requiring
any conplicated heat control, should have such a degree of viscosity as

does not | ar,gelye Ghanee s Leald RGushap@aftamatsldredif sheulsddte Brselddher ed
wWith an appropriate spread to a screw surface of a to-be-coated nenber

shoul d have g snaly, Fk%{deces@re"é@th%radabssaeeb&@mng_hLiyghircesisstaanoej_te@_tt edr, to
shock, to ¢chémcal's and to abrasion, should have a small coefficient of
the present invention to form a smooth surface of a
polyamide resin layer on a SCIEW surface to a to-be-coated
member, shorten the time for 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
agqueous 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 (4) a water-soluble
polyamide, as well as a self-locking member having a screw
surface coated with a polyamide resin layer using the ceid
compositicn.

The foregoing problems are solved by the present



friction, and shoul d have high hardness, strength and _. elasticity. Wen
‘these points are put together, it is seen that 11-nylon and 12-nylon, or
copolyners thereof, are preferred. These pol yam des are used in a powdered
state, but for application to a machine screw of M4 or smaller, it is
preferable to use a polyam de powder having a particle dianeter of 10 ~m or
| ess, nore preferably 0.5 to 7 urn. If the particle dianeter exceeds 10
Vim concaves and convexes are apt to be fornmed en the surface of the

pol yam de regskp+tliayer formed on a screw surface, as noted earlier) and
particularly when such a powder is applied to a machine screw, there wll
occur nmarked variations in the screwing torque, giving rise to the problem
that the self-locking effect is not stable. The smaller the particle

di aneter, the snoother the surfacg ﬂ?d %st Lh% better. But, as far as the
. K i nvenc:s . .
particle d special problemin

appear ance. Plural polyam de powders of_ different R?rlicle diameters may be
m xed toget her Trer wtegent kimen§1gmIWaht RS & CTtPeq RHAD At 12- nyl cn)
6 may be used in conbination. The water-sol ubl e pol yam de used as
conponent @@dtdini.the present invention indicates a polynmer having an am de
structure as a repeating unit and capable of being present in a

substantial | y digsolyesk simselvhldipolenatpeousiselfsed dpckdmgonent
conposition of the present invention. Preferably, there is used a polyner

whi ch becongs, i rans R &n anthNoPgaNetdSa Slvwer wond ttihiut &0 Yow s when
pl aced and aditated 1n water of 50C or | ower. Such a water-sol ubl e polyner

i's publicly known and available SOMME Gl dubs ddsiald iyt hedresiss used a
pol yam de
powdered in the state of an agueous 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 (100°C).

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, ll-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 prccessed without requiring any complicated heat

control, should have such a degree of viscosity as does not

o))

largely change a coating shape when melted, should be



having a polar group in the main chain or side chain which polar group
‘brings about water solubility, i.e. , a nodified polyam de. As exanples of
conpounds having a pol ar functional group to be introduced, there are
mentioned tertiary am nes such as am noet hyl pi perazi ne,

bi sam nopropyl pi perazi ne and cx-di net hyl am no e-caprol actam and

pol yal kyl ene gl ycols such a pol yet hyl ene gl ycol and pol ypropyl ene gl ycol,
whi ch are disclosed in JP 1-1166121A, as well as such comercially

avai | abl e B&ggg%hswq?gAghNgbg&gﬁﬁﬁéﬁﬂ“ip%eé@ tpr adsctrewok uFdreay loddastri es,

Inc.) and oresin' roduct of Tei koku Chem cal Industries, Inc. )

Plural such water-sol ubl e pal yam,de IRy e USed 13S nd rlRitUR@t elBy usinQ any
of these‘mé?ép9§8pﬁge 88F@§ ”dé§£7 in %bﬁ%inatio%ﬁvﬁth a wat er -i nsol ubl e

pol yam de powder, there is obtained an effect such th t I i

powder conghisea® iient,hé isds Fesiiff e dd tﬁe&?‘p&&ﬁﬁlgg eg[t% %%Ie%{rﬁn@gaq\%hen
heat-nelted to the surface of a screw portion of a to-be-coated nenber, and
makes the sud aee adfradion pahcariidieawsian Smaldr oeetd 1GisFdr ifwhi ch resin

| ayer is formed by reaction and curing with the isocyanate conpound on

heating) The i Soanaie cmaEtaisethash conpores®, (dPrenstthenst esent
invention is a conponent useful for effective adhesion to a screw surface

of a to-be- fEpbeynsuchnas ea pRmew whiel gumakiong thke ,mist isf sexvel | ent
characteriS%%%Q%bj'the pol yam de powder referred to above. As exanpl e of

the isocyanate canpaund t AL, Bt | ghedh 193 16 dihegasht | iatesocyanat es
such as toH?théﬁbe§%%§é%§%gl(1%?), diphengﬁiethane di i socyanate (M),
tri phenyl nmet hane tr%isocynanate (TTI), isocyanate (HVDI), hydrogenated

xyl ene di i SIEHEIHRY (H6XDI), and i sophorone

These polyamides are used in & 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 pum or less, more preferably 0.5 to 7 um. If

the particle diameter exceeds 10 um, concaves and convexes

are apt to be formed on the surface of the polyamide resin
layer formed on a SCIEW 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
as the particle diameter is 10 pm oOr less, there is no
special problem in &ppearance. Plural polyamide powders of
different particle diemeters may be mixed together, cr

plural kinds of polyamides (e.g., 11-nylon and 12-nylon)



i socyanate (IPDI), provided no linmtation is nmade to these conpounds. It is
_preferable that the isocyanate conpound be used in the formof a bl ocked

i socyanate conmpound with its activity at roomtenperature | owered or

vani shed by masking the isocyanate group (R-N=C=0). Mre specifically) the

bl ocked i socyanate conpound is 8 a conmpound of the type wherein the

hi ghly reactive isocyanate group is nasked with a bl ocking agent to ensure

a stable state at roomtenperature, and the bl ocking agent is dissociated

by heat treatnent ta.reactiyate ttherni socyanate group for utilization in a
crossl i nki WaY?@&cPrg% §3"?h{ejlot{ﬁ%ocl?e I socyanate conpound itself is well known

and can be represented by the follow ener, fOrdaM B n B ~NRo-a i

O H where B st dids Wfa(;rera’sr?éé%lﬁg paoglénat%rd%si%%ueﬁ ansoid;Mapﬁwi nt egﬂ preferably
2 or 3, and Ris an organic group, preferabl di - or t.rivalent  ;aeomatic,
alicyclic theapirgsenitc Inyenddambom ﬁsh&vﬁﬁgyé‘ero Car bgn%gntlgr%s. As

t he maski ng agent for formng B in the above general fornula there nay be
used any oftpherelrs such aemererolg amd tcreedolcaneddeant AFdfadresent

E- caprol actam and oxi nes such as nethyl ethyl ketoxinme. By selecting a
maski ng agent f rom<ithese LoRpatingkoived S tarssiviltd itro 9t sudiossoEieati-on
tenperature (a reactivating tenperature for the isocyanate group).

preferred ?L%c%{l‘% @ogn%%%i yanatfe GHReUNAS rafen tiwse Supéeireblin
di sper si bi Nty "Wren di"spersed in water solvent using a surfactant or the
[Tke. As e@%@eesismusceodn?rp%%é/r awai L,ahl & graductisrafsgdesaer isoryanate 9
homogeneous solution within 10 hours when placed and
agitated in water of 50°C 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., 2 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 availeble products as "RQ
Nylon A-90 and 2-70 (products of Toray Industries, Inc.)
and Toresin (a product of Teikoku Chemical Industries,

Inc.). Plural such water-soluble polyamides may be ucsed as

a mixture. By using any of these water-soluble polyamides



conpounds there are nentioned products avail able under the trade nane

Prom nate Series (manufactured by Takeda Chem cal |ndustries, Ltd.). In the
case where the use of a small amount of an organic solvent is allowed, it
is al so possible to use aqueous bl ocked isocyanates (BI-3, 14, 15, -. 17,
20) (manufactured by N ppon Pol yurethane Industry Co.) which contains an
organi ¢ solvent such as MEK. The above isocyanates not only react with

wat er - sol ubl e nyl on resins on heati ng and enhance the adhesiog, but al so
are ef f ect i ¥ecbRpRha¥eshi ma theedivetelrviingoilwbigt ®oLEMeRei BOYYGFanback of
wat er-sol uble resins. It is preferable that the mxing ratio of the

t
pol yam de r4L0 i SQC YNl ARG that ithet gty aofl dge PG eZat i o,
| 00 parts gggggié%toéggﬁhe former . 0. 5to 10 parts by weight of the

latter. If the proportiqn of the .. {GGIRP noxeseseathan 0.5 part
by e ght | CP LR P G0 I T Sl S R ey a

n e the adhesi on of a polyam de powder
or a copol yam de powder to the scr sur.fac ; ke GeatRE-tiRTer
when then pewdéng ¥hed et ‘\Mﬁlifeeqe:‘aéq t %%(ngler%aél%eopfa% s by Wepi%(g}ht ., there
will arise foamng at the tine of nelting, with _conse lent |4 kel i hood of
det eri or at io@n ai It cappeacates ARINRT f AR ST tHe Tt hg Torned . In the

present invention, for efficiently dispersing 10 _the water-insoluble
pol yanm de pewdemide aresiqueasesohare oI i Fo i B S h e St e r- B0 UL 2
polyam de is dissolved, there is used the surfactant (c). As the surfactant

there may hesed ¥ stidebd en oned i osofeg asth hiehe kS et t USEIRIGEL” not
exert a bad influence on nelting of the polyam de power to . the screw
surface oféﬂu%éékfggpoated menber, but a

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 (TDI), 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=0).

More specifically, the blocked isocyanate compound 1is



noni onic surfactant is preferred, and nore preferred is a pol yoxyethyl ene
‘type nonionic surfactant. lonic surfactants are apt to be influenced by a
change in pH of the aqueous solution and are apt to cause coloration or

di scol orati on when the pol yandi e powder is nelted. As exanpl es of
commercially avail abl e products of the surfactant there are nentioned those
avai |l abl e under the trade nane Noi gen Series (manufactured by Dai-ich

Kogyo Seiyaku Co., Ltd.). A suitable anmount of the surfactant is 5 to 20

parts by weight relative to t IO Pfiyt keapaliyan de powder. As
the water PEFOW?Q&I%@ Otfﬁettrber étgfgjne?%‘{hesfe%‘ e oyt 1

nvention it is preferable to use

distilled water, purified water, qr jon exch ; e UL o & M@teer or
subt er r aneansogye@eties XY e‘n‘i)lnbiﬁé‘tﬂée.msgl fe?ﬂqg}ecg’& at%gbelne w th water, such

as al cohols, are also enployable in conbination wth ter .i.f unt
t hereof isasmalabld tstisteratf ercin etanRarahiers 'ng?rléjdi l&c}&lﬁleé rségqe?mil

| ocki ng agent conposition according to the present invention be mxed in
appr oxi mat glyy dihes ol 4 o ngy piapor ti ensmdras et oredOd R S wei ght  of
water: 30 to 70 parts by weight (nore preferably 40 to 60 parts by v, eight)

of the water-insal e 1 pondest{@) ,iM.d dxoX0 inkipeg tedyt @ ght
(nore preféﬁhﬁ%ﬁﬁéﬁ?t%ﬁ%ﬁgggéfguby wei ght) %f t he i socyanate conpound (b),
0.5 to 20 parts by weight (np r 2: §©140i pafd 51 yhoveh glmtd  of the
surfact ant {9 ,sbja‘%@‘iétjos%éy%é%g g%/ﬁ\@?%%tg% nore preferably 5 to 20 parts
by wei ght) of the water-soluble pplyam L Xk g 1 heotmer £di ents of the
conpositi(NF§W1?ﬁuﬁ@?ﬁ%ﬁ%???gngyth%%eg%gf%%?%?gggﬁa di spersi on having

appropriate viscosity and thixotropy for application to a to-be-coated
menber

(B-c-n-], —&

.

0o H
where B stands for a masking agent residue, n is an integer,
preferabiy 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 above general formula
there may be used any of phenols such as phenol and cresol,
lactams such as e-ceprolactam, 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).
Preferred as such blocked isocyanate compounds are those
superior in dispersibility when dispersed in water solvent
using a surfactant or the like. &s examples of

commercially available products of these isocyanate



such as a screw nenber. In the present invention, various additives may be
incorporated in the conposition according to purposes. For exanple) for the
suppressi on of foam ng of the self-1locking agent conposition according to
the present invention, the addition of a defoam ng agent is effective. For
t he purpose of inproving the adhesion to the to-be-coated object there ;nay
be added an adhesion inparting agent such as an epoxy resin. Additionally,
there also may be added a filler, a colorant) a | eveling agent and a rust

preventive. Reference will . BEL @10 3B, EXai@l Eable aungehothd2  for
prepari ng %9%%$WQ$%C€?%56a%ggtﬁggﬁﬁggktr%n according to the present

invention with use of the above_i ngredient: ' od.£9HRri ses the
steps of : Uradelgrage aPEePiaet ant ST afid ém8é§8%§?%ge§3% €0t necessary, into

distilled water, followed by stirring for _. dissoluytion;, .2 i

pol yani de pbedicainioduhbriesul Frig)sol tRiohe Foi§ dxtikedf%yt%% ilr?%gn%bgf%r

di spersion; 3. adding an aqueous solution of a water-soluble polyamde into
the resul t ing1di spenstonf Enl bowediby ssilivenitngs allaW@finglin qagﬁﬁs

di spersion of an isocyanate conpound, followed by stirring; and 5. adding,

i f necessa{DgS a,60! epapteanduaohisbipegeentisveyahak bowe8Iby  stirriihg. The
sequence o tﬁe above stepsis not [imted to the above, but plural

| ngr edi ent 5, ma € QQ gagQGrghX%. ﬁﬁp%ohi@%&y@@@thhﬁesequesmeyotothe above
steps may gg'C%gagéﬁ- inymay, 't Is particularly preferable that the water
sol uble po& ?g%dgo% ag%gdakno%gaggEl%oﬁk%Qﬂ A3 AN z30MRRUS 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 : O. 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 oI

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 consegqguent likelihood of

deterioration in appearance &nd performance of the coating

formed.

In the present invention, feor efficiently dlspersing



solution. Viscosity and thixotropy are eventually ad-usted in conformty
‘W th the shape and size of the to-be-coated nenber so as to permt easy
application of the resulting dispersion to the to-be-coated nenber and
there is 13 obt ai ned a di spersion having the so-adjusted viscosity and
thi xotropy. If the self-1ocking agent conposition thus prepared is applied
to at least a part of a screw surface of a screw nenber for exanple,

foll owed by evaporation of water for -_ dryness and subsequent heating and
mel ting, thege,lseobtalhedsaesgbiiyhackiengosdeewi meaberauiephspsPy i e
bonded strongly to the to-be-coated nenber (screw surface). As a

pretreatnment for the scr. ug, f Lhezhenbesigoat edonerler thietrei $s
preferablel?owgéFﬁofﬁ$dE§¥%gsF%gﬁ§éghpng§ﬁﬁth use of an aqueous det ergent

or a petroleumsolvent. As the terjal ,of th - coat ed ﬂgﬁb@é t here
may be useésﬁéttbﬁl?UﬁéﬁﬁanEuﬁggrsokﬁtB%? %%f%%?% §£ig§%Tar as they have
heat resistance applicable to nelting of the polyam de, such as _ch 1 um
zinc, chrooatd, aandinabkel opkates ofafedtaltde FHE ﬁﬁﬁﬁp&nuﬁggiPéﬁf éggber)
brass, and stainless steel. At the tine of applﬁing t he self-locking agent
conposi ti oaxektt he bpaeseani venventinometld ia ds OfeWnEf DI Y& ides PO¥ET T

t o- be-coated nenber, it is preferable to adjust the viscosity and

t hi X0t r 0pi ¢Hkakic@e@f stiheaeeMpEsittieon d-oet@oad cZ0Meners vt B 0 to 3.0,

respectively. Such properties of the conposition Gs viscosity and

thi xotrpic ratiQ:are aphck@nvtarns darending orndhenddenc itk mmgunits ef 14
polyoxyethylene type nonionic surfactant. Ionic
surfactants are apt to be influenced by a change in pH of
the agueous 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 employetle. Solvents compatible with water, such £s
alcohols, are also emplcyable in ccmbinaticn with water if

rhe amocunt thereof is small.

It is preferable that the ingredients cf the self-
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each ingredient contained in the conposition and a change in pH val ue, so
it is necessary to nake a careful nmanagenent. Next, the process for
“produci ng the sel f-1ocking nenber according to the present invention will
be described _, step by step. For applying the self-1ocking agent
conposition of the present invention to a screw surface of a screw nenber,
there may be used, for exanple, such an applicator as is disclosed in any
of JU (Japanese Uility Mddel) 62-23567B, 62-23578B, 60-20440B, and

4-27566B. At t] f L¢atbanaekothengonposhki presthe to-be coated
£?$ﬁ2§% %gg%ga%g@BEEEQEbQ altotBeéng e

menber its to a tenperature of 100C or |ower. The

t 0- be-coated nenber js not speciall L [ f hhgl s made of netal
or ot her héﬁfeﬁééPgtEﬁtmﬁﬁ?gr?Ql“gﬁéoggghggggr2&?33?#3?@. Pt is preferable

that the nenber thus coated with the sel f-1ocking, agent. _ )osikt Lon- he
dried untiprepbstanﬁsabaéﬁépéﬂaﬂPSnPSFtFh@ywﬁﬁé?géo%%aﬁnggg?n§Phg8 78
conposition. This drying step is carried out at a tenperature in ng range
from room pgeper ayukeitnt1206reppefedeatibyvadd it@edl0l Parihft M ¥6M5PEl e
evaporation of the water whereby the foam ng of the resin in the heating

and neltin?fsggg canebe ; peevemntied pdigxinifier poeldeimd zand Or-dadti @9 and
adhesi on of the self-1ocking agent conposition to the 15 surface of the

t o- be- coat I wed g8 filndrs FRde dratife cheattiong ;e tiyngresgdp.) | n
thiS‘step,%%gg?rgg rsagondécted at a tenperature in the range of 180 to

300°C to nelt the i%%{x?%%% %%%@g{]ur?dﬂﬂ‘iak%-@ teprmatidies Wit vetifgd tcoat ed

menber , f uPthéfeal ng i1t to ere cl'osely to the surface of the coated

gggt)?rhgb%/ekg%&%it O@@g%{eﬁta%eiyi SOy ANaY %a@g@%@q’ei@{ﬁ specidd cGldnactihe
(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 may be added a
filler, a colorant, a leveling agent, and a rust preventive.

Reference will be made belcw tO amn example cf a method

12



this step is determned arbitrarily in consideration of the nelting
tenperature of the polyam de powder used, the dissociation tenperature of
"the isocyanate conpound (especially bl ocked isocyanate), and other
conditions. The coated nenber is then cooled to roomtenperature, whereby
there is produced a self-Iocking nmenber having a self-locking resin |ayer
formed at the desired portion of the screw surface of the coated nenber.
The pol yam de and the isocyanate conpound react with each other by the

aforesai d Pgﬁléﬁgpéfiﬁ g 8eGE0SskknkgdagenuctumeosThioncrossrinredto
structure TS, Tor exan%le, an entangl ed structure between a pol yam de

structure as a chenical_crosslin SLEUCLUr enkegubl/kndnbireaieaast i on of
t he activet%?dPB@%ﬁanlBBF?%%Pée§?g8th“ga%gr-insoluble e%d -sol ubl e

pol yanm des) with the isocyanate group _and a_pol ymer structure resulting
from react Tohs ohethedi §BBEPAREES gBﬁpSﬁﬁH“iPéélf 16 It is optional whether
t he above steps are to be provided each i ndependently . or sqgh an applicator
as i s disclbsedddiorg exaptacianju apd® MRl b%g%%ﬁbf hed with a
heater and a cool er for sinultaneous execution of the steps from_the
coating stgpcHBsheyt hentookiing istled watenr odgh Lofe thdat iSig TERd et ng
step. In the case where the to-be-coated nenber is a screw, the

self-lockiggsgg?h@ibgyer formed as above may be present throughout the
whol e screw surface or may be partially present. The sel f-1ocking nenber

cecoring oo MG SgLNEAl by gl alao g gueongr solstions a0
the ptesen%ohqggg%? 9\ggfrg¥%ék¥%¥ié%%%é?ﬁﬂﬁ%;

3. adding an agueous csolution of a water-soluble

polyamide into the resulting dispersion, followed by

stirring;

4. adding an agueous dispersion of an isocyanate compound,

followed by stirring; and

5 adding, 1if necessary, @ 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 changed.
Anyway, it is particularly preferable that the water-
soluble polyamide be used in an early stage as &n agueous
solution. Viscosity and thixotrcpy &re eventually adiusted
in conformity with the shape and csize of the tc-be-ccated
member so as to permit easy spplicaticn of the resulting

dispersicn to the to-be-coated member, and there 1is

13



Exanple 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 wei ght of a defoam ng agent (Defoanmer 5013, a product of Sannopco
Co.), 5 parts by weight of a blocked isocyanate (Prom nate xC-929C, a
product of Takeda Chem cal Industries, Ltd., containing 25~ of
~-caprol act am bl ocked di phenyl net hane dii socyanate conpound), 50 parts by
,eight of nylon 12 (OLGASCL 2002 UD NAT COS, a product of ElIf Atochem
Japan. Co. ,_ average 17 LiC ha- thet Q06a¥AkteBOvpatbsihy weiight of
a 20% aque®b52sBPEt Fo 18Pe\%§§éb égrgt?e n?l on (AQ Nyl on A-90, a product of
Toray Industries, Inc.), and 1.5 parts by weight of a rust preventive
(triet hanothikA&YoREre nmi xed toget her and di spersed to prepare a
conposition for use as a self _, locking agent. Exanple 2: 6Q parts _ by

wei ght of puri flifedheatserlf -0.08K3ag aseNieCGRP S td O0u et frﬁep(dﬁ%dtgé‘r?

ET- 115, a product of Dai ichi Kogyo Seiyaku Co.), 0.5 part by mezggt of a
def oamer (Pghoamer +3033, 1azprodupkrafl oBaANSPEEVCS VK f 226 Bar s SB¥ SRei ght  of
a bl ocked isocyanate (Prominate XC-929C) a product of Takeda Cheni cal
I ndustries, btogr, £0N3i-RIN@ 250 10bwedac apr elvagamthilonc kdd viegagy d&vdt e
conpound) , g parts by weight of nylon 11 (Rirusan Powder D- 30, a product
of Ni ppon Rirusan - r MelaGli8 diada 3R 1V¥iimg, amerx) iEarts by
wei'ght of 85¥§CR5u&dTs sgj\gjlguet%i%%rﬁgfh vvatlergfjsol ubl e nylon (AQ Nylon A-90, a

product of Toray |ndustries, lnc. ] &6 X iHespyrsed t 0
prepare a €8H5a<iEd én S@d#'ﬁ‘s%%&% S\gglre?]- [mocEi r%g\ggcfango ggnrrlpl e 3:

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 thixotropic ratio of the composition to
10 to 200 mPa‘'s and 1.0 to 3.0, respectively. Such
properties of the composition as visccsity and thixotroepic

] - rind AP A &5TM0N £
ratio are apt to vary depending on the kind and amount of
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| 10 parts by ;eight of purified water, 0.5 part by weight of a surfactant
(1 ~soiaen ET-115, a product of Dai ichi Kogyo Seiyaku Co. ) , 0. 5 part by
wei ght of a defoaner 18 ( Def oanmer 5013, a product of Sannopco Co.), 5
parts by weight of a bl ocked isocyanate (Prom nate XC- 910, a product of
Takeda Chemical Industries, Ltd., containing 44~ of MEK oxinme bl ocked
tol yl ene diisocyanate conpound)) 70 parts by weight of nylon i2 (OLGASCL
2002 UD NAT CCS El f Atochem _, Japan Co., average particle dia. 4-6 Vim, 50

parts by wekght 19kraa2enaqeeataisetuthonhef caapesisdbubeadng 6R30A Nyl on
A=90, a product of Toray Industries, Inc.), and 1.5 part by weight of a

rust prevepti hi,&t hagolam;neh Weke skyXed meget Aecaardudi spersed to
prepare a &Bnégs&%ﬁgg’f%? Ege as g self- ocki ng agent. Conparative Exanple

1: 100 parts by weight of purified water, 0.5 part by weight of a
surf act ant "GRPE&E Hane: Noi gen ET-115, a product of Dai-ichi Kogyo Seiyaku

Co.), 0.5 part by weight of a defoamer (trade nane: ggi . 5013, a
product of Sandepto Caid) ,pmeffﬁtfsorbfmwl%&% B1% ggjnﬂlon anate (trade
name: Prominate XC-929C, a product of Takeda Chenical_Indust%ges,.ét%.,
cont ai ni ngnhbeaf aecoapriolgaciarisl EalesENits dEYERFHETC Sigourd) 2 STd 56 par t s
by ,eight of nylon 12 (Elf Atochem Japan Co., average particle dianeter 4--6
E~m were nmipegd gyogetdier aeg dpspeisgdthe peéfatecalsgnpesition for use as
a self-locking agent. Conparative Exanple 2: 19 50 parts by wei ght of
purified waler, d.t3 RAdr Bhe 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

100°C or lower. The to-be-coated member 1is 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 out at a temperature in the
range from room temperature to 120°C, 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



wei ght of a surfactant (trade name: Noi gen ET-115) a product of Dai-ich
Kogyo Seiyaku Co.), 0.5 part by weight of a defoam ng agent (trade nane:

Def oanmer, 5013) a product of Sannopco Co.), 20 parts by weight of a bl ocked
i socyanate (trade nane: Prom nate xC 929C, a product of Takeda Chem cal

I ndustries, Ltd., containing 25~ of s caprol actam bl ocked i socyanate
conpound), and 100 parts by wei ght of a 50% aqueous sol ution of

wat er - sol ubl e nylon (AQ Nyl on A-90, a product of Toray Industries, Inc.

was di ssol yiedrife Wat erhdef orebandated prepeee, theshapieols Bafattonihewer e

m xed together and di spersed to prepare a conposition for used as a

self-lockhpgaggﬁ tan%ﬁMQinﬁ&OQt%ﬁst frorenSed fsdeackinea tiffectd The

sel f-1 ocki'ng” agents thus prepared were each applied band-1ike by dipping

t hr oughout the whole circunference of  a screw portipon, ofc ead . type
machi ne scPeRdyarekert pt at @BYSHRIHES %ﬂeﬁh%r?%gg%t$§o%€¢oﬁxggﬂﬁ?ﬁuggs,
thereafter heated and nelted at 200C for 20 nmiputes gag then allowed to
cool, to fmditchbe BelTalbéwi PGVIeF e nBaberst GATRAWRTE YhER SUBj ect ed
to an evaluation test , The evaluation test was conducted at n = 5 in
accor dancecwit 8d JASEFe106£87 hen ahieningr st - tpnedReFewrhgSedY qbBstand
first- and fifth-tinme unscrew ng 20 torques were neasured and nean val ues
wer e det ergi,nedceAppearancaaattiemembkbti hy aedcpiehi af bher &8PAYAREEE t he
test  were al so checked, results of which are shown in Table 1. In the sanme
table, "Varibabb@Ras' mowh cales:ithearesil thofndmyimg winuatd yuoheked a

change in appearance such as a _, change in thickness and uniformty of
each Coat'@QiEOE@EB ?Q FQ% §ﬁ&§$ﬁSHEB§Q§ari .in YPhEOEBYhBishl ofhenéive
screw nenbers, [~7.." s |gﬁt y non-uniform X ... non-uniformin

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 ct
the active hydrocgen of polyamide (both water-insoluble &nd
-scluble polyamides) with the isocyanate group gnd a

polymer structure resulting from reaction of the 1socyanate

compound itself.
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filmthickness and great individual difference) "Peeling after test"
indicates the result of having visually checked each coating for peeling

‘fromthe screw surface after the torque test. (~ ... all the five screw
menbers were free of peeling, D... slight peeling in one or two screw
menbérs, X ... distinct peeling in four to five screw nenbers) 21 Table 1

ExanpleExaaneExaanernparativernparative123Exaane 1Exanpl e 21st0. 0336
A-0. 043."'0. 0'-::8"'" "~ 0.

| 24vMeasur emsnnScig%pgﬂoﬂz@BNmﬁeﬂmsmtllqz&bw@ BB : 2T ¢ nhBsEF bl eTor queAver
ageAMerageAMerageAMeragedue to non--0. 048NrD. 083NnD. 075Nn0D. 151N mnuni f or m

film 0.041~ 0 g[? I%Q%@;?&émps}(r@ﬁsém CarD 399D 1l G4 000 . Y91 S
0. 1287" Medsur enen nscremnn 073NmD. 139N*0. 115NnD. 200N. m npossi bl eTor que

AyerageAyerageAye geAver a 2 0P7N; 518 ©) 75/ NP 164 Ne v iRed@13 0. 030
0. 028* * 5t [bL T2 d@ %Q Rggsﬁge Measur enent Unscr ewi ng0. 044N nD.

115N nD. 070N

. ment i npossiibl @ Teegter . Aér ageRRLFRgER ef HiR Fr%%eso So%’iﬁlc%lowmo 045N B
|ble~ 0. 009F0. 03?F0. 0271st65 . 0% 170 . 8 060 .
oNbasureneﬂﬁéhstepmnﬁgompb85|t@@T@ﬁau%Y%Ph%PsE?eRP%g?%?ﬁﬁ%g SFSPx100;
Variationo~.~oy ? 'Peeling oafter test Cbat|n950AnPa s 100nPa' s400nPa’' s
*160nPa’ s\ViseosghytA80nPat sihi zotroplting 8FEPO or' *14 or norel.. O
or Rati onorenore or norenore **:Peeling occured in two screM/nenbers out of
five *1. Many &gaqgelaakaemﬁbaéktaelmbkbﬂ -2patefsmepbeach Sof EIREEY .
sel f-1ocki ng agent conpositions prepared in Exanples 1 and 3, since a

pol yam de {é‘ﬂgélﬁ?f 1305 T5E 9k <h @SS avBrpABEineheadi aleyer mads béi BPEFSed in an
aqueous so ion of water-soluble nylon, the |leveling property of the

conpositio Lo t hecangueasye_ort fagober phrtthaldgating
t hi ckness g? ?Hg ngne¥§g ggg chglgﬁ OF theecggtlng resin, so that the

precision 1n Ll ekness, r800p. oL ohecRakb2g Laysralsgl tol onkipgesest

invention is applicable to such various uses as are
disclosed in JP 10-288214A, 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 Xogyo Seiyaku Co.), 6 parts by weight of a defoaming

agent (Defoamer 5013, a product of Sannopco Co.), 5 parts

by weight of a blocked isocyanate (Prominate XC-929C, a

I containing 25%

product of Takeda Chemical Industries, Ltd.,

of ¢-caprolactem blocked diphenylmethane diisocyanate

compound), 50 parts by weight of nylon 12 (OLGASOL 2002 UD

NAT COS, a product of E1lf.Ztochem Japan Co., average
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heat nelting and heat reaction was inproved. Thus, in case of applying the
_conpositions to a machine screw of a small clearance, they are superior in
repeatability and machi ne screw adaptability as conpared with the
conposition prepared in Exanple 2 which used a pol yam de powder exceedi ng
10 dimin particle dianeter. Thus, the conpositions in question are useful
in application to, for exanple, personal conputers and portable nobile
comuni cati on devices using machi ne screws of 1f4 or snaller. Conparative

Exanpl e 1 ngs, t 04 Exanpl gni, exgepirthaty thei ynt ess sel abse nyl on was
renmoved fréﬁ%iﬁ%ﬁ%l%§%. Wth th@“%ddit?@% of d%ly such a pol yam de powder

of 10 umor less.in L ¢! 8¢ 0], A0ELEE01 88 VASEOST I ¥OOKy1 B8 £OBDOSAtion is
apt to bec%%%e%?gh”%rgf%%ﬁt Fx% ?%%icerati% t ereog ?s %pt to becone | arge,

and thus the conposition is_less stable_in its_propegt] Ther when
t he to-be BPBOAuE a?%dTﬂEﬁ%anggsanﬁ%d m??h§h ?ﬁé gb%p%%?%?oﬁ? gégﬁg%ions
in thickness of the resulting coating becone |arge and ltﬁge ones. difficult
to controlofhe fusmm pheeknbi¥e (hKTiehparatfvePExalipre 1% r£898f5 Wwo to
three screw nenbers cut of five exhibited peeling of coating |ayers during
_, unscrewing &ospeesevasorpreparenaTabhpositThnsips peesafed £6lbe because
of too large thickness of each coating |ayer. Conparative Exanple 2

correspondsotRifFyagpketl except that the pol yam de powder of 10 ~mor |ess
inparticle diameter was renoved from Exanple 1. In the self-1ocking agent

conposi ti op pared in Conparative Exanple 1, when applied to each
to-be-coateﬁgﬁgnger by di pping, the coating resin | ayer becones too thick

and s apt to pgel ghl, dyekaqadl ge Blgh ulaCasiby Ob Egagampgsition. In
an effort to avoi hi's ‘Tnconveni ence, if the conposition is diluted to
weight of a surfactant (Noigen ET-115, a product of Dai-
ichi Kogyo Seiyaku Co.), 0.5 part by weight of a defoamer
(Defbamer 5013, a product of Sannopco Co.), 20 parts by
weight of a blocked isocyanate (Prominate XC-829C, a
product of Takeda Chemical Industries, Ltd., containing 25%
of e-caprolactam blocked isocyanate compound), 80 parts by
weight of nylon 11 (Rirusan Powder D-30, a product of
Nippon Rirusan Co., average particle dia. 30 pm), and 50
parts by weight of a 20 aqueous solution of water-soluble
nylon (AQ Nylon A-90, a product of Toray Industries, Inc.)
were mixed together and dispersed to prepare a composition
for use as a self-locking agent.
Exemple 3:
110 parts by weight of purified watesr, 0.5 part by
weight of a surfactant (Noigen ET-115, a product of Dai-

ichi Kogjo Seiyaku Co.), 0.5 part by weight of a defoamer
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| ower its viscosity and is then used, there will occur sagging, with the
result that the filmthickness beconmes insufficient or it is inpossible to
forma desired shape of a coating layer. [Effect of the Invention] The

sel f-1ocking conposition according to the present invention uses water as
sol vent and basically contains little organic solvent and so scarcely
Exerts any bad influence on the enironnent and the human body, Besides, 29
in conparison with a self-1ocking agent conposition using an organic

sol vent, a(beyehiRe BLARES ty droo@dt iff ednavgrd It .ComBogiariten bys appl i ed
to a screw surface, and since sagging is difficult to occur during heating

and el ti gkl 8 0a5% LOuGONt Blo it i @hnas A oo i o praagecof

a coating resrn | ayer (S cking agent |ayer). Moreover, the production

cost can be kept |ow because if is .not necessary. tQq.j. l, & | Jrexhaust
equi pment 8F ARKELH Gé’ieé%c&re]oo#nééﬁﬁrdﬁesm i%lsg'r’t iccouqocaalﬁq.‘%]a# o so%?‘égr}rfusi ng
a pol yam de powder of 10 ~Cmor less in particle dianeter, the |l eveling
property i oxfimet Fdoakest dvadd LaTe | 41 IRAOFER Ea S EP Y Pont T IPEHE gjgati ng

t hi ckness at the tinme of application of a coating resin, resulting in that
the preci siwveright edntrvaldr rg t HELEARAL P G%hilkAdss Gafd Fddat PE§Ch6Mmat i on
range after heat nelting and heat reaction is further inproved. Further,

since the surf-acesnookhnesse Pathecroatiag 4-ayem) s domraved o a greater
extent, not oOnly the performance as a self-|ocking nmenber is inproved and

vari ations causad Ly 4 ndj vigudbu i ddarenae o erdiah nishardlie Tiwison (70 sel f
| ocki ng nmenber” using the conposition of the invention is superior in
repeat ed er%atX—'ld.C},y f%m& NG SEELN 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 g-caprolactam
blocked isocyanate compound), and 50 parts by weight of
nylon 12 (El1f-Atochem Jepen Co., average particle diameter
4~6 nm) were mixed together and dispersed to prepare a
composition for use &s & self—locking acent.

Comparative Example 2:



adaptability and is therefore useful particularly for I=erscnal conputers
‘and portable nobile communi cation 25 devi ces using machi ne screws of M
or less. Additionally, also when applied to a screw surface of a

t 0o- be-coated nenber, the self-Ilocking agent conposition 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 conposition, it is

possible to preveaad Nosiwet @it aofmiwatlf Lesurdtee, of . R parbepygoat ed
menber. In this case, if triethanolamne is used as the rust preventive, it

|5 possibl gt gr geny ¢ eNGe d Ahof hensiae silis i s the drying

process. 2 is clained I's: 1. A conposition for use as a

ocess. 2 ed cOMpOS t1 Tor use ds &
i sper si onPELABRES 9% LG 114 G5 o eried (o) o Hb: GROSH VB and

dispersed in water: _, (a) a water-insoluble polyan de powder; (b) an
i socyanat e c€ompS@FPamic)g & Y dcizatte e ( el akfTer - XV bl A 4T de.
2. A conposition for use as a self-1ocking agent according to claiml,
wherei n saod Wanherpawsaab)l e Jilpeanidéyporadesh af asblogdaa i cl e di anet er
of 10 ~mor less. 3. A conposition for use as a self-1locking agent
accordi ng t@oehain@te Qrtrd @ Mate Wef@iihSed koved 29C | nsgirdd e palfyani de
powder (a) is a powder of at |east one
Takeda Chemical Industries, Ltd., containing 25% of ¢-
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
dissclved in water beforehand to prepare the agueous
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 50°C for 20
minutes, thereafter heated and melted at 200°C for 20
minutes, and then allowed to cool, to fabricate self-
locking screw members, which were then subjected to an
evaluation test. The evaluetion test was conducted at n =

5 in accordance with JASOF 106-87, in which first-time

screwing torgues &nd first- and fifth-time unscrewing
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pol yani de sel ected fromnylon 11, nylon 12, and copol yners thereof . 4. A
conposition for use as a self-locking agent according to any of clainms 1 to
3) wherein said isocyanate conpound (b) is a bl ocked isocyanate conpound
wherein the isocyanate group is masked. 5. A conposition for use as a
sel f-1ocking agent according to any O clains 1 t0 4, wherein said
surfactant 27 (c) is a nonionic surfactant. 6. A conposition for use as a
sel f-1 ocking agent according to claim5, wherein said surfactant (c) is a
pol yoxyet h%fgﬁeky%reo%%h&eﬁu%Bach@lah- vBluAsCoRpesitienminkduse as a
sel f-1ocking agent _, according to any of clains 1 to 6, wherein said water
sol ubl e pol yam de (d) _i,s a nodif.ied I 1.d i ek bl e

Aé tﬁg%ﬁglgguﬁé?98?8§ %%%ﬁ;%gh%%lqgsﬁnwgk ErSehd

functi onal “§P68p2FH® nposition for use as a

sel f-1 ocki ng agent according to any of _cl ai to 7, wherein.said
ingredient§e€5)wﬁée(é}58réhﬁF%§@'t6&@FH§F Pgsﬁﬁ@ oFFSMf%SQBrégoFgP%SS
based on 100 parts by weight of water: 30 to 70 parts by weight of said

wat er - i nsolubl £n pphyasade pavdler (d)ariGtians 201paicates WeeghesBitsaid

i socyanote conmpound (b), 0.5 to 20 parts by weight of said surfactant (c),
and 1 to 3@fpakisnly vaehghtl yofcheaike dvat ehasld bire gpoleparinde SdCh @5 A
conposition for use as a self-1ocking agent according to any of clains 4 to

8, wher ei ng:hlbRCKING1AG&Me O RS TG rimie ¥ Sl ecgrduyy ifos@id
i socyanate conpound (b) is selected from phenols and oxinmes. 10. A

composi ti o {9 use. as, a sel [ ocking agent ;accordi Bg, (0nany1 08 Skabis 1 to

9, wherein §&i q5§5&¥ di persion s prepared by dissol ving and di spersing
said . .

members, 2 ... 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 torqgue test. (C) ... all the five screw members
were free of peeling, A ... slight peeling in one or two
screw members, X ... distinct peeling in four to five

screw members)
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wat er -i nsol ubl e pol yani de powder (a) , said i socyanate 28: conpounds (b)
" and said surfactant (c) in an aqueous solution of said water-soluble
‘polyanmide (d). 11. A self-locking nember characterized in that the
conposition for use as a self-locking agent described in any of clains 1 to
i0is applied to at least a part of a screw surface of a | ocking nmenber,
foll owed by heat treatnent, to forma resin |ayer on said screw surface at
| east partially. 12. A sel f-1 ocki ng menber according to claim11l, whi ch | s
a screw or a nut each having a dianeter of 4 nmor |ess, 29 - '
.A Al . AAl . AhS. A@ A@ Asf. A Afl . Asf. A, . AUS. A{@ASI As. As. A As@A . A ALS. A} F
A{.A .As. As, . AsN, . As. A ?b, hW Teble
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exceeding 10 pm 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 10 um
or less in particle diameter, the viscosity cf the
composition is &apt to beccme high or the thixctrepic ratio

therecf is apt to become large, &nd thus the compositicn 1is

less stable in its properties. Therefcre, when the to-be-
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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. 1In 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 1o the present
invention uses water as solvent and basically ccntains
little organic sclvent &nd soO scarcely exerts any bted

influence on the envircnment and the human body. Besides,
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a coating resin layer (self-locking agent layer). Moreover,
the production cost can be kept low because it 1is not
necessary to install a local exhaust eguipment or an
explosion-proof equipment.

Particularly, in a system using a polyamide powder of

10 um 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 cocating
resin, resulting in theat the precisicen 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 the invention is
superior in repeated employability &nd machine screw
adaptability and 1is therefore useful particularly for

perscnal computers and portable mobile communicaticn
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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.
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(b) an isocyanate compound;
(c) a surfactant; and
(d) a water-socluble polyamide.
2. A composition for use as a self-locking agent
according to claim 1, wherein said water-insoluble
polyamide powder (a) has a particle diameter of 10 pm 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
compecund (b) is a blocked isocyanate compound wherein the
isocyanate group is masked.

5, A compcsition for use as a self-locking agent

according to any of claims 1 to 4, wherein said surfactant
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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.
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