; ©3e5. 5&&' 1) *-6-T. c} t COVPOSI TI ON FOR USE AS SELF- LOCKI NG AGENT AND

hvent fon roat 68 to & sel 11 ocking rerber naving A pol yoMNEM Gy e

applied to a screw surface of a netallic nmenber which has a sgggWw portion
formed of a netallic material such as iron, as well as a conposition to be
used as a self-locking agent in the self-1ocking nenber. patdl arly,
the present invention is concerned with a self-Iocking ne Hﬁm ﬁ@ﬂWﬁMing a
metal | i ¢ menber having a screwspurfiagerT™@ONh t he said resi eat ed
and nelted, and/or heated and cured, on the screw surface to 8%2| ock the
netal lic nmenber, and exhibiting an adjusting function and a sealing
function, as well as a conposition as a self |ocking agent to be used in
the sel f-1ocking nenber. Further, t i tA i oncerned with a
conposi tion as CHMPASITIONK FRR é&ghfngdﬁﬁggﬁgk?gﬂﬁiqﬁ%c |é§u§crem10f a smal |
di aneter not |arger than M4 (4 nnldia}g. Prior Art Heretofore, as a

sel f-. | ocki ng rEEMFeLOCKING MEMRFRWSING Jdi% iS9H!E t here wi dely has been used
a screw nenber with a thernoplastic nmaterial or the |like applied or nelted
to the screw surface. Mire particularly, as is disclosed in JP 4 20093B
the applicant in the present case has already proposed a conposition for

use as a selizl QEkiNY AGRNMt LOAPri sing a pol yam de powder and an epoxy
resin both-

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—lockihg 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
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di spersed in an organic solvent. Likew se, in JP 5-70005B, it is proposed
to obtain a self-1locking screw nenber by nelting a self-1ocking agent
cont ai ning a polyam de, 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 self-blocking agent conprising a

di spersion of a pol yam de powder, an isocyanate conpound and a surfactant
in water solvent. Objects of the invention The self-1ocking agent used in

t he i nvenpoovich sctivsed whddPy4n200888n usesdaa scyani vembevewithnd
therefore it is necessary to give an appropriate consideration to the

envi ronmepherhpiheriOVRAtEpNadi 68! e8€dLiKe JEpH1760806B, maltadgeostiate
equi pnent 1 s needed because a screw or the like itself is heated at the

time of agbec)ng.sepoudensdoold-{aalidla A0e 10 dig e Of el ike.

For adhering a powdered resinto a screwportion w thout preheating the 2
r screwitself, the use of an_orgapic solvent or _a pret t using a
pri ner orZQ%%3$ikEh?saﬂggéggﬁFy}grgéﬁlP?% e?% ?ﬁaemo?gi%ggégg ess beconin
; . ! . ( 9

conplicated. For solving.the above-nentioned problens the a gllcant in the
pr esent cBE@Pﬂa%dp@o@@@@@shhlﬁauééﬁsu§%l$$I%cﬁ?ﬁﬁ'é@@h%ngoﬁg 8Ftion which
is disclosed in JP 10-288214A. According to this aqueous self-Iocking agent
conposi ti compatsthe &ipelpémidenpagdar pah§apnderpruyi nesayePobh a screw
surface, it is not necessary to performa priner treatnent or use a
| ar ge- scafiespeaté@0igqah poeganiandoaveet f - |lockéwigs ef fiaTtIRdureal 0@I5Buperi or
to that obtained by using an

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 tc a screw portion without preheating the
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organi ¢ solvent can be obtained while giving an appropriate consideration
to the environnment. However, with respect to the aqueous sel f-Iocking agent
conposition disclosed in JP 10-288214A, there occurred the foll ow ng
problem Due to insufficient nelting of the polyam de powder in the

conposi tion when heated and nelted to the surface of a screw portion of a

t o- be-coated nenber, and due to reaction and curing of the isocyanate
conpound on heating, concaves and convexes are apt to be fornmed on the

surface of the polyarnide resin | ayer. j cu i -the case of a

machi ne scsrfel'i/@"ﬁalﬁ%@l%' dFBPeter %g %%?fggaéi?[' &éi%%m%mgﬁi g.) or less, if
concaves 3 and convexes are forned on the surface of the self-|ocking

| ayer (polpueetideatesih hajeg)a PHEMGEr e thteat FsifefOrietahd t he machine
screw becones difficult to be tightened due to a screw tightening torque,

or the screvdightenimgtherwoekingrpasessandeconsed aePbLadeieR: of the sl ot
itself fornmed in the screw head. Accordingly, it is an object of the

present inventigp £e1{9hM ansmeBbhesmehacenetl arpolyasi dber esphirapér on a
screw surface to a to-be-coated nenber, shorten the tinme fox heating and

mel ting, therggé %PE%QXQ Eggepﬁﬁgu5ggggsgafgﬁigqggbuansemfeyeﬁkisbippage

and saggiﬁﬁlo oating resin layer 1o inprove the precision in resin

coating. Summary of the lnvention Agcqrd] . he 1pr ege bpYgntion there
are provid%%e%tcﬁﬂBBQF?FbﬁnfHﬁlﬁgeégsgggggg?gﬁogﬁi%g gge2§8gonprising an

i rsion which i r r L L. vin C g
aqueous d iggogdgng tocthig gqgggugdsg¥fgigéﬁlng gg%ﬂg composition,

at the time of forming a polyamide resin layer on a ScCrew
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 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
to-be-coated member, and due to reaction and curing of the
isocyanate compound on heating, concaves and convexes are
apt to be fgrmed bn the surface of the polyamide resin
layer.

Particularly, in the case of a machine screw having a

diameter as small as M4 (4 mm dia.) or 1less, if concaves
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di spersing the foll ow ng conponents (a) to (d) in water: (a) a

wat er -i nsol ubl e pol yam de powder, (b) an isocyanate conpound, (c) a
surfactant and (d) a water-sol uble polyanide, as well as a self-1ocking
menber having a screw surface coated v-ith a polyam de resin |ayer using
the said conposition. The foregoing problens are solved by the present y
i nvention. Preferred Enbodi nents of the Invention The present invention
wi |l be described belowin nore detail. The water-insol uble pol yam de

powder used as conponent ( in .t Les i_ny.entd i AWK i
const i t ut 883 FORVRSTS- 35F° %)85 < a%%dghgn?h\%hqac@r% s%?bg?lgnt%iegl |y rermai ns

powdered in the state of an aquequs self-I| ocking agent compositd

Pr ef er abl yavelrer@olyasde &e5omy dRYEe Jpodds Wﬁ%@hgtg{ﬁ’laé {I% ?egeo%é}rgr?t wat er
absorption of 5%or less in a dipped and saturated state in boi lA wat er
(100C). Asnexame efcfinehe quevy deatemashidif densith thpt &8 tHEMAGE i%7%ol ubl e

pol yam de powder there are nentioned general - purpose pol yam des, including
synt het i ¢ (polyanides it 38 rfy rdratue 6,d mteomcmwl -igh teming nyl on,
8-nylon) 9-nylon, 11-nylon, and 12-nylon, and copol yners thereof. Wat

shoul d be tg%%;g% iiq{c%%;sgecg;gﬂtndatcau‘ﬁeéid@fdﬁmeﬁt&ﬂcﬁctdﬂ’lg’.r& ralgtani delfo be

used are & OWs. yam de to be selected should be relatively

|l ower in nelting point than the co Itiiqn enper akugg, oshRewtd ofe easy
to be pr oéé’é%"éedgvﬁrih TEqul :}?enagﬁanégggﬁt&li ga éd heat contrgl, shoul d have

such a de%:rheee poz_fesve;nstcOisrll'\}eyntaisondO‘c(:"cés Pc?rtm 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 & 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, (Db) an isocyanate
compound, (c) a surfactant and (d) a water-soluble
polyamide, as well as a self-locking member having a SCIew
surface coated with a polyamide resin layer using the seid
composition.

The foregoing problems are solved by the present

NN
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| argely change a coating shape when nelted, should be 5 adhered with an
appropriate spread to a screw surface of a to-be-coated nenber, should have
a small percent water absorption, high resistance to tear, to shock, to
chemi cals and to abrasion, should have a small coefficient of friction, and
shoul d have hi gh hardness, strength and el asticity. \Wen these points are
put together, it is seen that 1l1-nylon and 12-nyl on, or copol yners thereof)
are preferred. These pol yam des are used in a powdered state, but for
applicatiaqn to a machine screw of MA or smaller, it is preferable to use a
pol yam de HQLHEV|ng a particle dianeter of 10 ~mor |less, nore
preferably 0.5 to 7 ~.un. |If the particle dianmeter exceeds 10 Vim concaves
and convexes are apt to be formed on the surface of the pol yam de resin

| ayer fornmed on a screM/surface as noted earlier, and particularly when
such a pouimisd ' Bz X TRE Bl S Gt ‘Lre wi |l occur marked
variations in the scremﬁng torque, giving rlse to the problemthat the

sel f-1 ocki ng eTﬁ@cpresembt13VamteonTMBlbn@¢I@¢S¢¥k9$ﬁu@¢%¢% 7 afeter, the
snoot her the surface and thus the better. But, as far os the partlcle

di aneter igddumor less, there is no special probl emin appearance.

Pl ural pol yam de pomders of different particle dianmeters nmay be m xed

toget her) er p&Hé gé?gfngglﬁgi¥aﬁ$gﬁémi@e Sowdda -yé @Na@nclogenyhon; 6
I nation.

may be used in

(a) in the present invention is a power constituted by a
homo- or copolyamide and which substantially remains
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, 1ll-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 te 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

largely change a coating shape when melted, should be



The wat er-sol ubl e pol yam de used as conmponent (d) in the present invention
i ndi cates a pol ynmer having an amide structure as a repeating unit and
capabl e of being present in a substantially dissolved state within the
aqueous sel f | ocking conposition of the present invention. Preferably,
there is used a polyner which beconmes a transparent and honogeneous
solution within 10 hours when placed and agitated in water of 50C or | ower.
Such a wat er-sol uble polyner is publicly known and avail able comercially.

Usual |y there is used a pol yam de havin ar, YOUR, idhthe dmjsnachai n or
si de chai adherEs poitar a@&mrﬁrﬂ%gagﬂeat? uteaamd./;?éé’r as%.{ ubi | iétquy, i.e.) a

modi fi ed pol yam de. As exanples of conpounds having a pol.ar f tional
group to he-ib-raditesd merthere howkhtidfed EiamP: rhtes“astu%c as

am noet hyl pi perazi ne, bi sam nopropyl pi perazi ne and a-di met hyl am no

e- capr ol agham ANt PO IHAaIrK eaniss oD |t siadr a Ysolshadiyl dife A2 LEnd
pol ypropyl ene glycol, which are disclosed in JP 1-1166121A) ,, as well as

such comey gl aétcl Yo iaval | &bl &y otuct svaisa ARvd Xy lcre #E Q0 eaitd & 7G (product s
of Toray Industries, Inc.) and ~~Toresin~~ (~ product ef Tei kcku Chem cal

| ndustries, Inc.). Plural ch - - S0l Sl yadi tmya® used as a
i Xt ur e. é}rjtf‘s*fjn arfdf Ofs}%cﬁﬁc{] nadd &1 §o! i Y adt €5 trRya

e€se water.-sol uble polyamdes 7 i n conbi nation

with a water-insoluble_ polyanide po , ere+ § QRtaidied an ief fseeh such
that the M%H%tibomﬂfg‘renc(;ﬁ‘teﬁené)cfmﬁﬁ‘rst ﬁgér &sul ti"% conposi ti on pronotes
heat nelting when heat-nelted to the surface

f a sc ti of a
t o- be- coat@dahehbemyl@hda%ké%‘?%%ogur?ﬁc‘éo%?f}gn%%gy%%%ggf ésﬁe | ayer nore
uniformwhich resin layer is formed by reaction and curing with the
i socyanat epcofporad.

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 um or less, more preferably 0.5 to 7 pm. If

the particle diameter exceeds 10 pm, concaves and convexes

are apt to be formed on the surface of the polyamide resin
layer formed on a SCIeEw surface, as noted earlier, and
particularly when such a powder is applied to a machine
screw, there will occur marked variations in the screwing
torgque, 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, &s far
as the particle diameter is 10 um or less, there is no
special problem in &ppearance. Plural polyamide powders of
different particle diameters may be mixed tcgether, or

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



on heating. The isocyanate conpound used as conponent (b) in the present
invention is a conponent useful for effective adhesion to a screw surface
of a to-be-coated nenber such as a screw while naking the nost of excellent
characteristics of the pol yam de powder referred to above. As exanpl e of

t he i socyanate conpound there are nentioned organic di- andtri-isocyanates
such as tolylene diisocyanate (TDT), di phenyl net hane diisocyanate (M),
tri phenyl met hane triisocynanate (TTl), isocyanate (HVDI ), hydrogenated

xyl ene diisocynanate (H6XDI),. and, i sophorone isocyanate (IPD), provided no
limtati of&Ys dsed nhé%%ﬁ%ﬂﬁ%%ﬂﬁhs. It is preferable that the isocyanate
conmpound be used in the formof a bl ocked iigﬁyanate comaoun wiith its
activity at rdbime tveatmer-aieblowre ERBTAS dH Sheéth By T¥ki'hyg the i socyanat e
group (R-N=C=D). More specifically, the blocked isocyanate conpaound is 8

a conpound n@f grhasditpe mheareion tirditatdsy o aetimag iEHtyhdte §p is
masked with a bl ocking agent to ensure a stable state at zoom tenperature,

and the blqckjng.agen d s &issochatedt byarleatadabela nehtbeing aEEtsevat e t he
i socyanaté group for utilization in a crosslinking reaction, The bl ocked

Fol | owi ng Hodra DT H g e R YT 0 T her o B stands for & maski ng
AR EAE SR S SR B T
there is used a polymer which becomes a transparent and
homogeneous solution within 10 hours when placed and
agitated in water of 50°C or lower.

Such a water-soluble polymer 1s 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., & 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 “2Q
Nylon A-90 and 2-70 (products of Toray Industries, Inc.)
and "Toresin (& product bf Teikoku Chemical Industries,

Inc.). Plural such water-soluble polyamides may be used &s

1 ) - hl y H < e
a mixture. By using any of thnese water-soluble polyamides



hydr ocar bon group having 6 to 15 carbon atons. As the masking agent for
formng B in the abcve general fornmula there may be used any of phenols
such as phenol and cresol, lactarns such as e-caprol actam and oxi mes such
as nethyl ethyl ketoxime. By selecting a masking agent fromthese conpounds
it is possible to set a dissociation tenperature (a reactivating
tenperature for the isocyanate group). Freferred as such bl ocked i socyanate
conpounds are those superior in dispersibility when dispersed in water

sol vent usin sur QT ot hetbikensdsuexanpbeyenidenpey@eal | y
avaiIabIel$r%kﬁkfga%$8§ﬁgggﬂigocyanate 9 conpounds there axe nentioned

products avail abl e under the tr a r oL RakgeSehl gamidanpbudeur ed by
Takeda Ch@h@é%llﬁnEH§FFP8§,aﬂtﬁgggc?ng?ﬁg case mhe?g tﬁe use of a small

amount of an organic solvent is allowed, it.i.S_a Pssi Rkgtto use aqueous
bl ocked ieonyamaeésipBIhQ,rf&Plﬁéﬁglﬁmeﬁflf%%ﬁukggggred by Ni ppon

Pol yur et hane I ndustry Co.) which contains an or%ankc soEngt sy¢hoas MEK.
The abovepbsegpgnahea hewtomey tedadto wiheh SKEEECEs GiFubl & ﬁy oR Fesins on
heati ng and enhance the adhesion, but also are effective ig preventing
re-di ssol yieng iR -watebateia member dramdbackest et &rE6CEbPE Fesins. It is
preferable that the mxing ratio of the pol yam de powderﬂ;o th%ﬁ;socyanate
conpound he, in.ter s gf wei Mctd @niGmpartisthyesdingReYSE te f or mer
0. 5to 188%XFR§%%y meiéht 3€£%he latter. If the proportion of th?ﬁﬁ

i socyanate conpound is | thad QoiRanditly wed ghtocyianate iapigssit e to
enhance tﬁ@rggﬁeEWbE%%c€¥§kﬂyanide Sgader or a copol yam de powder to the

screw surface of the to-be
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 (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 1s
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coat ed menber when then powder is nelted, while if it exceeds 10 parts by
weight, there will arise foamng at the tine of nelting, with consequent

| i kel i hood of deterioration in appearance and performance of the coating
formed. In the present invention, for efficiently dispersing 10 t he

wat er -i nsol ubl e pol yam de powder in an aqueous solution in which the
wat er - sol ubl e polyam de is dissolved, there is used the surfactant (c). As
the surfactant there nay be used a suitable one insofar as the surfactant

used does not exert a bad influence on nelting, Qf 8 aRekY-am de power to
t he scr ewas gofpoanek qméh%-qyélecdﬁ{eé:&wg‘ri?ﬁléer , q'l?ﬁ’tlytar%nc‘?ni c:)Lni c surfactant is

preferred, and nore preferred is a pol yoxyethyl ene type nonioni.G.re
sur f act anty.g olcqiint teurdractimnt s rear ek eptW i i @emfﬁcﬁi}élrgcéﬁeﬂ{/% goc%g(r%g in pH of
t he agqueous solution and are apt to cause coloration or discoloration when

t he pol yarg?isetha%qvgje%td'tse el tesbm Aserepearnmti e ofarsbriver GlRIakE i S9%801 e
St “the sur

products actant there are nentioned those avail abl e under the

trade name Nojgen Serie i 44 ch dye Ded -ttt iKagho t3a yaku Co.
Ltd.). A S &5 L anbun 1%ﬁmﬁ)ﬁltp%e{ﬂsurfactant is 5to 20 parts by weight

relative to 100 parts by wejght of.1 yaim gdesoyehern k Asg tiea atdtaar. (e)
used in t%%%?ei%%ﬂm%%ri?g%lslgfg <gﬁlﬁabl e to use distilled water,

purified water, or ion exchanged water u 8fc O 1BMbhErdremean wat er
is al so erfioyabbekedolFeRYan B?rp%‘?ri%?%né)vi %Rét\%\lg%ggg such as al cohol s are

al so enpl oyable in conbinaticn with water if the of is Snall.
" gan be represented by the foifow&ng genggg&”%of$@i§.

[B——C——N—-Jn—R
(.

O 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 s-caprolacfam, 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 isocyenate compounds are those
superior in dispersibility when dispersed in water solvent

: ) F = £
using a surfactant or the like. 2s examples OI

commercially availeble products of these isocyanate
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It is preferable that the ingredients of the self Ii | ocki ng agent
conposition according to the present invention be m xed in approxi mately
the foll owi ng proportions based on 100 parts by weight.of water: 30 to 70
parts by weight (nore preferably 40 to 60 parts by weight) of the '
wat er -i nsol ubl e pol yam de powder (a), 0.1 to 20 parts by weight (nore
preferably 0.5 to 10 parts by weight) of the isocyanate conpound (b), 0.5
to 20 parts by weight (nore preferably 2 to 10 parts by weight) of the

surfactant (c), and 1 to 30 parts b i_ght ref.enably et @nd0 parts
by wei ghtpw@quﬁ@%h&r-%@%ln@nﬁ&m&gmdég% )%Vl%égta%e i ngredi ents of the
conposition in such proportions there is obtained a._di gr%%retsdi on havi ng

appr opr i atte-ades cesie \Prand i GaTHRE f GRRHPR S ERG DR N - be- coat ed

menber such as a screw nenber. In the present invention, various gddi tives
may be i ne{dpratiedidudthe axoniasi 1 on Iacddedicaget BhpaPpsEes Y SEof  eXanpl e,
for the suppression of foam ng of the self-Iocking agent conposition

according 1o qtihe presents i iy ed o c tdel aetet tiomldfowe defidanisdgldgent is
effective.*"For the pur pose of inproving the adhesion to the to-be-coated

obj ect thgqe%%qb;tg?ﬂ%rd aaqraheaoqﬁeséﬂgb}w@a{g@%m (BICIB asl an Epoxy

resin. Ad €4lso tay be added a filler, a colorant, a
cxanpt ¢ or .t o B e TP A GG L 1
according &ggch 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 1is 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 c¢f the coating

formed.

In the present invention, for efficiently dispersiang
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t he present invention with use of the above ingredients. This nethod
conprises the steps of: 1. adding a surf actant, and a defoam ng agent if

necessary) into

distilled water, followed by stirring for dissolution; 2.

addi ng a pol yam de powder into the resulting solution, followed by stirring

for dispersion;

3. adding an aqueous solution of a water-sol uble polyam de

into the resulting dispersion, followed by stirring; 4. adding an aqueous
di spersion of an isocyanate conpound, followed by stirring; and 5, adding,

i f necessary, a

colorant and a rust .prevent.ive,_faqll hkioeg. The
sequence bhetﬁét§50&§5§9gg§ei?°$ﬁ?mH P@H%F% %HeggbggggogétggFgra

i ngredi ents may

steps nayihewbhahgede Aayeay siolutsepPOLYEILEL ¢ Sprefér

be added and m xed at a tine, and_the sequen e above
jﬁ%ﬁ'tﬁgfg%hgpmater

sol ubl e pol yam de be used in an early stage as an aqueous sol utjon.
Vi scosi ty,apd khixgurgaytane €eent uakl yhadpusfedtantcbhedeniey Weth the
shape and size of the to-be-coated nenber so as to permt easy applicaticn

of the 1 esylbi no odi:sensi @R ol o idiedi0che roRaket saerther, ustd therenps 1. 3
a

obt ai ned

I'spersion having the so-adjusted viscosity and thixotropy. If

t he sel f-1ockin nt, iti . . iced o thoast
part of ae§:(?rrlév\/%s§ . n%og%gl%e QD fus Rf epane@ ipd15Rpliced powre east a

evaporation of water faor

e screw nenber for exanple, foll owed by

is the screw surfacder %r%estsné’jmcdo—soueb—sc%%l{%%t Medtd N0 @nd el ting, there

nonionic surfactant is preferred, and more preferred 1s a

polyoxyethylene type nonionic surfactant. Ionic

surfactants are apt to be influenced by a change in pH of

the agqueous 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, oOr ilon-

exchanged water, but tap water or subterranean water 15

alsc employable. Solvents compatible with water, cuch &s

alcchols, are also emplcyable in cembinaticn with water if

the amount therecf is small.

It is preferable that the ingredients of the sell

£
4
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obtained a self-locking screw nenber with polyan de bonded strongly to the
t o- be-coated nenber (screw surface). As a pretreatnent for the screw
surface of the to-be-coated nenber, 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 nenber there nmay be used not only netal s but
al so other materials insofar as they have heat resistance applicable to
mel ting of the polyam de, such as chrom um zinc) chromate, and nickel

plated materials, in addition,to iron r..brass,-gedpstainl ess steel.
At the tih@cbin%p%9??Rgc?%8°§élFppoéEF%gggg nFocéﬁgogftio% of the present

invention to a screw of M4 or less as a to-be-coa%eg menber, it is

pr ef er abl entenabpusbet NexefsébsPPPraRdMEhe X8t FBAi £° éPV%ngf the positien to
10 to 2C0 nPas and i.0 to 3.0, respectively. Such properties_of thi
conpositi@goggryigﬁgsbhyeandnthbﬁopa@pECbVaWEégaﬁe°§pWaF8rvar§ 52p %ding on
t he ki nd and anount of 14 each ingredient contained in the conposition

and a cha LN yakHe, (gerit prereeapsyany to makpaatsabyfypl hagenent .
Next , thegggggeggk¥orbproéucing the sel f-1ocking nenber according to the

present | nyention wiLL.be,desctl hed sieRebyotier. (Bor, anpl ybngot he

self-lockPﬁgt aeﬁ? mposifion of the present invention to a screw surface

of a screw nenber, there nay _be _us Xxanpl.e, Gl t@n pgPRligator as is
di scl osedpﬁﬁtﬁnPYof"e&@B(tJzg‘z?ﬁ@sé’rﬁti *-ﬁ%b%@a%??%%ﬁ 567B, gz- 23%788,

60- 20440B, and 4-27566B. At the ti f. appl. cation of the. coupesktion, the
t 0- be coabéd thenBEPCYESEte ﬁ@@ﬂ&?nﬁgé%ﬁd po5a%?b§§%F§?ﬂf% 8? 3

(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. t'or
example, for the suppression of foaming of the self-locking
agent composition according to the present invention, the
addition of a defocaming agent 1is effective. For the
purpose of improving the adhesion to the to-be-coated
object there may be added én adhesion imparting agent such
as an epoxy resin. Additionally, there also may be added a
filler, a colorant, a leveling acent, and a rust preventive.

Reference will be made below to an example cf a method

12
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100C or lower. The to-be-coated nmenber is not specially limted insofar as
it is made of netal or other heat resistant material and has a screw
surface. It is preferable that the nmenber thus coated with the self-1ocking
agent conposition be dried until substantial evaporation of the water
contained in the conposition. Thi's drying step is carried cut at a
tenperature in the range fromroomtenperature to 120C) preferably and
ideally, until conplete evaporation of the water, whereby the foam ng of

the resin in the heating an |ting s a At gdcoNexthg for
nel ting afer reeRaoH Gnd %ﬂﬂEQEBHkbggtaég%gl?Qﬁgggéﬁggagen%oconposition to
the 15 surface of the to-be-coated nenber L nagfeﬁpsthe heati ng

a shift is
and nel titige siepsedn thvensiep, wheht 1Hg P5 E%ﬁdGEPga at95 terperature in

the range of 180 to 300C to nelt the pol yam de powder and nake it

conpat i bl g, W the thea coanpdipesbehe Buepherfal lowing it to adhere closely to
the surface of the coated nenber by reaction of the isocyanate conpound.

Mor e specific%bhgngtgegyyﬁgdmhﬁﬁﬂngn&uanéeﬁdamiﬁg ageapt iif det er mi ned
arbitrarily in consideration of the nelting tenperature of the pol yan de

powder used, the dissocialiqn.thgrperature ebi1tbeekispgyanatreiogmpound
(especial??c%?%%ﬁﬁd %gggygﬁggé), and ot her conditions. The coated nenber is
then cooled to roomtenperature, whereby there is produced a sel f-Ilocking
menber ha9iageau§éPPil ocking resin layer fornmed at the desired portion of

the screw surface of the coated nenber. The pgl ] the psQayanate
conpound r2actadding eadhe bY #erdpyPeH e%fjor?%%a%g%%ﬁ]gﬂ?% forma

crosslinked . .
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 agqueous 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 seguence of the above steps may be changed.
Anyway, it is particularly preferable that the water-
soluble polyamide be used in an early stage as an aguecus
solution. Viscosity and thixotrcpy &re eventually adjusted
in conformity with the shape and size of the to-be-cocated

T i asy appli ic £ the resultin
member so as to permit easy applicaticn oI e ing

dispersion to the to-be-coated member, and there is

13



structure. This crosslinked structure is, for exanple, an entangl ed
structure between a pol yam de structure as a chem cal crosslinked structure
resulting fromreaction of the active hydrogen of polyan de (both

wat er -i nsol ubl e and -sol ubl e pol yam des) with the isocyanate group and a
pol ymer structure resulting fromreaction of the isocyanate conpound
itself. 16 It is optional whether the above steps are to be provided each
i ndependently or such an applicator as is disclosed, for exanple, in JU

4-27566B is to be conbined with a heater and : fors &<t angous
execut i on odft aime & tee ksl FREFH 1 He hcf’d’a&r]%ghs ep’ 3apdl"[o & V((‘}osoclsdi ng yfstep t hr ough

the heating and nelting step. In the case where the to-be-coated nenber is
a screw, ttmgxeeifodyocking resin |ayer forned as above nay be present
t hroughout the whole screw surface or may be partially present. The

sel f-1ocki ng nepbere assof di digk1og t Agemt eseEnpos hveen | BRus SPEPRITRALIR to
such various uses as are disclosed in JP ZO 288214A, JP 4-20093B, and JP

5-70005B. Exar f £SENM a1+ VENtd odcwéw | s nef atss crfi e ds bedvow.
Exanpl e 1:apé°81rg|;éa(ftsts&b§/gv\h%g t 01I:‘."S purified water, 7 parts by weight of a

surfactant (Noigen ET-115.. a product. ofpPakichiaosy oSepyakt for), 6
parts by \Mg‘&‘ﬁlgoé]o’é %}é?%%lrﬁehf agente(%)De%‘Dg%\r]relg 501 3, a product of Sannopco

Co.), 5 parts by weight of a bl ocked isoc m X(C:929C, a
product ofdITEkEtR nﬁ"‘&%ﬁe@%%%ﬁ??%%%nftﬁ%ﬁg%gé% n{g}%%/o%

e- caprol act am bl ocked di phenyl net hane dii socyanat .
P obtained a sel?-logking screw membgr w1€h polyamide bonded

strongly to the to-be-coated member (screw surface). As &
pretreatment for the.screw surface of the to-be-coated
member, it is preferable to perform degreasing washing with
use of an agueous 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, chrocmate, and nickel plated
materials, in addition to iron, cCoOpper, brass, and

stainless steel.

At the time of applying the self-locking‘agent
composition of the present invention to a ScCIew of M4 or
less as a to-be-coated member, it is preferable to adjust
the viscosity and thixotrcpic ratio cf the composition to
10 to 200 mPa's and 1.0 to 3.0, respectively. Such
properties cf the compositicn &s visceosity and thixotrepic

i . ‘nd and amour F
ratio are ept to vary depending on the Xind and amount cf

14
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conpound), 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 agueous sol ution of water-soluble nylon (AQ Nyl on
A-90) a product of Toray Industries, Inc.), and 1.5 parts by weight of a
rust preventive (triethanolamne) were m xed togeti:er and dispersed to
prepare a conposition for use as a self |ocking agent. Exanple 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.Seiyak 2itPop RARtabyhuegght of a
def oaner %iémohﬂﬁFegbﬁﬁ% ﬁoﬁigﬁﬁgg %ﬁ éﬁngﬁﬁgocﬁ.)? 20 parts by weight of

a bl ocked isocyanate (Prom nate XC-929C pr.oduc da Chem ca
| ndust ri esn pHdvaluemtépnﬂﬁglESGeSPségﬁgp?8lQé?g gb?gggg §isocyanate

conpound), 80 parts by weight of nylon 11 (Rirusan Powder D-30, a product
of | ~i ppopafhgemantCo., average particle dia. 30 un), and 5C parts by
wei ght of a 20 aqueous sol ution of water-soluble nylon (AQ Nylon A-90) a

product of Togay+tl Ndust Hreeslsn@Eor waroduciinge d hieogetiter 0&#d "d spersed to
prepare a conposition for use as a self-I|ocking agent. Exanple 3;b1%0 parts
by wei ght of . purifi et 0 theb pRaklenRy invenghbnofvialsbef desart PERoi gen
ET- 115, am5p8§5C908§98§?5icﬁi Kggﬁo Seiyaku Co. ), 0.5 part by v,eial~t of

a defoanegt%% 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 1s 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 tp-be—
coated member itself may be heated to a temperature of

100°C or lower. The to-be-coated member is not specially

1imited inscfar as it is made of metal or other heat

resistant material and has & SCIEV surface.

It is preferable that +he member thus coated with the
self-locking agent composition be dried until substantial
evaporation of the water contained in the composition.
This drying step 1s carried out at a temperature in the
range from rocm temperature to 120°C, preferably and
ideally, until ccmplete evaporation of the water, whereby
the foaming of the resin in the heating and melting step
can be prevented. Next, for melting and reacticn and

ki age: it 0o the
adhesion of the self-locking agent compcsition to the



(Def oaner 5013, a product of Sannopco Co.), 5 parts by weight of a bl ocked
i socyanate (Prom nate XC-910) a product of Takeda Chem cal |ndustries,
Ltd., containing 44% of MEK oxi ne bl ocked tolyl ene diisocyanate conpound),
70 parts by weight of nylon |2 (OLGASOL 2002 UD NAT COS EIf At ochem Japan
Co.) average particle dia. 4-6 dim, 50 parts by weight of a 20 aqueous
sol ution of water-soluble nylon (AQ Nylon A=90, a product o:i Toray

I ndustries, Inc.), and 1.5 part by weight of a rust preventive

(trlethanghg RE) cWekBeM¥edet egatbar mandedi spesaedtt dspmepar &oathe
conposition Tor use as a self-locking agent. Conparative Exanple 1: 100

ts b ht of , O fact ant
(17 ade nalte TRBRGBRCETETie) a b FBauCt of T - L ehi Rotiyer Sor yaku Gor), 0.5

part by weight of a defoaner (trade nane; Defoaner .5 of

Sannopco Gonjyczedpaitt § BMRELGHUTSF 18 BPSCEéBQFSBéygéﬁtég %ggnggne:

Prom nate XC-929C, a product of Takeda Chem cal Industries, )

cont ai ni npe2%%bk @O@apmoﬁacpawﬂﬁﬁoéﬁédmﬁ§809§n§P@Péﬁﬁﬁé8nﬁ}t aﬁHeSO parts

by melght of nylon 12 (ElfAtcchem Japan Co.) average particle dianeter 4~6
'n) r-~eceaftiexethembget henraherdadpewiad tidé prepdhera €463Vt tontPBr ~-~se

~s a self-locking agent. Cornparati~,~e E~:anple 2: 19 50 parts by wei ght

of purifigd Waker ofOthepabhtey weighir ofy aecaurtfiaat afit ther adecyameteNoi gen
ET-115, a product of Dai -i chi Kogyo Seiyaku Co.), 0.5 part by weight of a

def oam ng %ggghng;raﬂgf ecE?£8§HE§ R4 3neat produehpofatanaopeo Ce.), 20
parts by weight o

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, &n
entangled structure between a polyamide structure as a
chemical crosslinked structure resulting from reacticn ct
the active hydrogen of polyamide (both water-insoluble &nd
-scluble polyamides) with the isocyanate group agnd a
polymer structure resulting from reacticn of the isocyéarate

compound itself.
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isocyanate (trade nane: Prom nate XC 929C, a product of Takeda Chem cal

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

wat er - sol ubl e nylon (AQ Nylon A-90, a product of Toray Industries) Inc.,
was di ssolved in water beforehand to prepare the aqueous solution) were
m xed together and dispersed to prepare a conposition for used as a

sel f-1ocking agent. [Evaluation Test for Self-locking Effect] The

sel f -1 ocki ng ftg%g S%ﬁﬂ’én@i apas el Metiee esiodvappldpal Iend-? i% by di pping
t hr oughout t he ol e circunference of a screw portion of a pan head type

RN S Ly PNl gl e st SO

t her eaf t &F %% for 20 mnutes, and then allowed to

cool) to fabricate self |ocking scre _rg)% i ch Uipereddietesubj ect ed
to an evzdlamltdsent QT PHANRYVA u%&i%{hmfest 6is/&all!é\hlc%nduct edat n =5in

acccrdance wth JASGF 106-87, in which first-tine screvxé&gtf s and
first- angfifd medtere amdcz eob@yeR0LOT t DFBIESEHETE nEdsur ed” and nean
val ues were determ ned. |:ppearance after nelting and peeli ng of resin
after the tests s erabsiorgbecketingestepsubf tantieh P SPOWH T Table 1. In
the sane table, ~~Variations~~ indicates the result of having visually
crecked LA & ARcgngueblasng shapge in thickness and uniformty
of each g%rg{lﬁg%?f%@%elggﬁﬁitﬁe screw surface. (u ... uniformin all the five

screw nenbers, D.. .. sLiLobtbLyenoneURbtBERoXted. mamheunifoRMECAEFE | m
t hi ckness andiarcggf‘ F% ievit'“c]‘uale difference) ~~Peeling after test indicates

the result of havi visually.ch d eachegoati Apofer mpgebengreeentt he
screM/sur?%%eS%FFéEgFHéngogaéégtgg?s (= T'oall the five screw members

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 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 Kogyo Seiyaku Co.), 6 parts by weight of a defoaming

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

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

. i s —_—
product of Takeda Chemical Industries, Ltd., containing 25%

of ¢-caprolactem tlocked diphenylmethane diisocyanate

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

NAT CCS, a prcduct of Elf.2tochem Jepan Co., average

17



vaere free of peeling, D ... slight peeling in one or two screw nenbers, X
distinct peeling in four to five screm/nenbers) ?, 1 Y, =

;.J C~:a.Qv¥3 a_i": ; ~ '=C .\' it~ LT~ J =i 0 ~ATC T~

‘\-7 ~C~C.° TLITCI.~IM O b C' T7"T o x~¢cr J ~~p."' _

,~a~.C Ja0 .:; -a7 Q'[~.~0:" Lo~ 5 * 5:WGTIC S T’\T~aO~YOXt~~ L "_'

=d~~00 ~1_EZ.~70.~5T~~2d'~-~'0T J'" 2d'-'.:00ba 2~'~00 T.., ad.'~Cs, -
osSb~~ r~.ao~ 0 ~~sa' ~ .za~, ~26:: ~ Z aa; ~S: . 1 OT~2 ~. 72~ , O0Tx ~. {X

ar~zo.

i 05 by Re2Z4Z BrlaTzoka | ~ ~
(" 1~ ua~EaEﬁ%82F|663‘7A 5808 ﬁEL cB0gaRey Py feR¢hE BEa 2080
~aTaTSL1. N5~0' 0~N6S0Q' : o~~lrrag2, 2 n z ng@nb zoyaT~T~s
oo Lt ~RIPEGHSNBEOF TAED RETTAIGE- SRICEL DRACE! haly ﬁé%n ’
zn~uawzna2aW aan~2ar , ~ 80" Or.,6TQ 0~~CO OE § §9 0
%BTO' product of Toray Industries, Inc.), and par s by mé d
0" WNTOT' 0" ~' NLLO 0' ~' NL90' OU N~SO 0a62. za: ~~ab2 zan~ab62. zan~ab2zan~anb. zosa
Zqz~so~~~o £NeOAuat' preVeﬁf1®m~(twaetﬁaﬁb&am&ﬂﬁﬁ geuer mixgdz 584RL08T. ~. zna2a
~~. - 8T "' 0... 650' 0...6T0" 0O~. 6~.0' O~aTa~a:.nfo~=; ~8Z0'0 .08TO' 0
~~20 0 ~Tl9d0dqueE%éd to pr@pémeﬁh,comp6GIt®UanthU@e N8Se' Belf-

y, 850" 0- uou o~ a~. pab2.zan~aba~an~ab2aan~ab2zan- ~anhzoy~so~v. ~ro aTq ~. ~.

N88 T NSST ' 0 -~' N990' Ob''T "a~ogTaa~.~. ~ansaaf;
SiTO l°§§§;§ ag§§5 '0-v980' 0~j Ta ~ w~x3T aT~~'~''x3| 8CZz~~.~~ a

\TT~anT~ ~2r ~. 2037 aT~~r~x:aa ~~3'~_x3aTd' ~. ~2x~, - TaTQ.L As to

each of tﬁéaggﬂﬁ “dcki ng agent composi tions prepared in Exanples 1 and 3,
i Sper el | 1 SRS IR U e oI BE myidn e Tevel | ng
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 25%

of g-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 um), 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.
Example 3:

110 parts by weight of purified watesr, 0.5 part by
weight of a surfectant (Noigen ET-115, a product of Dai-

ichi Kogyo Seiveku Co.), 0.5 part py weight of a defoemer
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property of the conposition was inproved and it becane easy to control the
coating thickness at the tine of application of the coating resin, so that

the precision in thickness range of the coating |ayer (self-locking resin

| ayer) after heat nelting and heat reaction was inproved. Thus) in case of

appl ying the conpositions to a machine screw of a small clearance, they are
superior in repeatability and machi ne screw adaptability as conpared with

t he conposition prepared in Exanple 2 which used a pol yam de powder

exceedi ng o 0 dii 1 PAT L1 £1 5 gh LY - siiSpod heo CPMPDSIdsmnsy n quest i on

are useful* 1 application to, for exanple, personal conputers and portable
nmobi | e communi cation devi ces.usin | n o AVE ct
CowparatiV@”Eﬁﬁhﬁ?%iﬁq%g?gﬁ%%oﬁﬁ%g%%gﬁgéﬂéﬁé?ﬂgigéggﬁ?ﬁﬁaég'i%ﬁ?ﬂdﬁh

wat er - sol ubl e nyl on was renoved from Exanple 1. W¢th the a{i%' tcifr?viﬁf only
such a poloffiakedgrovilesnitat ol R BET12%s H i parf PR R ih T," 1 he
viscosity of the conposition is apt to becone hick oz t:e thixotrqgpic ratio
t her eof | sosaipie tiol Becadret d by Ye) e adtli $ dewandiee copreitdbn 1¢ B! dt¥abl e in
its properties. Therefore, ;hen the to-to-be- 23 coat ed nmenber is dipped

wi t hin the, CQImosi4 i 0 ovat p at GOESSON 100 ZKIRSAD COBeE ks BtdichgTcoat i ng
becone | arge and it becones difficult to control the filmthickness. In

Comparat ve, EpMol o 1, OPLEOVEL::1y0e (94 e serow serers aut of fi ve

exhibited p ing of co ayers during unscrew ng torque measurenent in

Table 1. This ﬂﬁbﬁ%egu da&gﬁggsbgng§fbﬁfofQPaf@fQ@oi@%P@ﬂ@ﬁEomf(N@Ch
coati ng IéV%+g nparative anple 2 corresponds to Exanple 1 except that
the p°|yaqkﬂﬁn?qxpgé,°£ %goaucgro%eﬁgrgy Pﬁﬁﬁéfkfes, 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 bty weight of
nylon 12 (Elf-Atochem Jepan Co., average particle diameter
4~6 pm) were mixed together and dispersed to prepare a

composition for use &s a self-locking acent.

Comparative Example 2:



di anmeter was renoved from Exanple 1.. In the self-|ocking agent conposition
prepared in Conparative Exanple 1, when applied to each to-be-coated nenber
by di pping, the coating resin |ayer becones too thick and is apt to peel

off due to a too high viscosity of the conposition. In an effort to avoid
this inconvenience, if the conposition is diluted to lower its viscosity
and is then used, there will occur sagging, with the result that the film

t hi ckness becones insufficient or it is inpossible to forma desired shape

of a coaling |ayet, Ll ook olathec| pupntionl wIhezoch( sl gkt ngy conposi Lion

according to t resent”invention uses water as sol ves and basically
contains little organic solvent a SO scarcely e t b i nfl uence en
the envir offeftt ?kﬁpﬁgﬁﬁﬁa%gdggr%é%iﬁ%@e;'M%;§g$ﬁ§%gﬁ%%Tﬁgon with a

sel f-1 ocking agent conposition usi;:g an organic solvent, | evel i
propertyip§Q§&ﬁ¢ﬂQ%dD@hethheK@@ﬁ%o§¢%Y%%ui%Oabpl@eﬁ ?%F%ﬁg%r%%&@ﬂgface,
and since sagging is difficult to occur during heating and nelting, it is
easy to c@ft rolddheahihgkagsst antir éde neanen Pabgamef, ad>ebit i hgPFeBIG: | ayer
(sel f=l ocking agent |ayer). Moreover, the production cost can be kept | ow

because itod sHHopesessary 10 pastal by avkogat exhausioeied pment or an
expl osi on- proof equipnent. Particularly, in a systemusing a pol yam de

powder of 10, = epsrhfe PRLLE C! BrohanBL & xct Bgot evel h A psOpSEty s
further i&%%%?&%ﬂgﬁ% f?r g%ones eas?er to control the G%ating t hi ckness at

the time of ,applicallon.of 3a50RLLOY, TE8kN, LESULIANG,T fs4Nat Lhe precision
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 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 evaluation test was conducted at n =
5 in accordance with JASOF 106-87, in which first-time

screwing terques and first- and fifth-time unscrewing
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coating thickness and coating formation range after heat nelting and heat
reaction is further inproved. Further, since the surface snoothness of the
coating layer is inproved to a greater extent, not only the performance as
a self-locking nenber is inproved and variations caused by i ndivi dual
difference are dimnished. Thus, the self |ocking nenber using the
conposition of toe invention 1 s superior in repeated enployability and
machi ne screw adaptability and is therefore useful particularly for
personal conputers and portable bile co i.cati.on i ne@evi ces using
nachi ne stme%se@fWﬁﬂeomeﬁé§§9dA&gBtWSHQIV%ﬁﬂgfsgggge%egggﬁ%gg to a screw
surface of a to-be-coated nember, the selfilocking a?entf%ogpgﬁgtion of the
present inypekiancexhibirsmalidnat ppdl pegarry vol AEPFTt §* 6F wat'er sol vent,
i.e., drying characteristic, and is thus superior in nassiprodUﬁtgﬁity. In
the case ppgre,arbUst spr evenikiede iresudnsaiofedhiight BEEcBAPYBSI tFon? it is
possible to prevent corrosion of a netallic surface of a to-be-cggted
menber. In this case, | Lethan 418 difs Useddasatée thistrpselentive, it
IS possibﬂe P%npf%%eﬁ?h%hgggggﬂrrgﬁggkgs'an of fensive snell in the drying

process. 2G Wat is _clai.ned.isy .y A iith QRpple@range amch as a
seIf-IockPﬁghéﬁéﬁﬁ,V&&ﬁf@ﬂgﬁggkgﬁu%hueous I spersion, said aquecus

g: zgg: zlezgh;%\%g{ Ié.r?'ll r%:gl!xitcr)lcenefsosl | ow ng Jdngredi ents dh Ratdhgdirssalesed and

on the screw surface. (C) ... uniform in all the five screw

members, A ... slightly non-uniform, X ... non-uniform in

£ilm 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 torgque 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)

o
jo



(a) a water-insol uble polyam de pomdér;

sur fact ant ;

i

(b) an isocyanate conpound,
and (d) a water-soluble pol yam de.

(c) a

2. A conposition fox use as

a sel f-1ocking agent according to claim1, wherein said wat er - i nsol ubl e

pol yani de powder (a) has a particle diameter of 10 ~m or

| ess.

3. A

conposition for use as a self-1locking agent according to claim1 or claim

2) wherein said water
| east one pol yam de sel ected fromnylon 11,

t her eof

5

i nsol ubl e pol yam de powder

nylon 12,

(a)

is a powder of at

and copol yners

4. A conposition for use as a self-1locking agent according to any
of claims 1 to 3, wherein said isocyanate conpound (b)
i socyanate conpound whrein the iscc
for use as a self-1ocking sgent acc

is a bl ocked
nate group is masked.. 5. A conposition

ing t0 any of CalnS ~t0 ~ |

'v,|~C .rel~1 Sal.d Su?'taCtant 27 (c) is a nonionic surf actant 6. A
composi tfan_forsg-as—a-—se-tockiny agent accordlng. L9.clalm 5. uher ein
sai d surffactant (c)| isxeaplol ylo thig ene BFEDEon| hf%‘ énL A
‘e
conpositjion for usg as = self-lo&king agent accor di*ig't —ﬁ F 'S alnk 1 to
6, wher el . Her—sotubl ot %ldflll de k)([]’ l S a r‘rg)d[] ed pqvlé@ﬂléi‘érbdv' ng
a wat er - sokubl e funcoi o¥ak gro@pO h the % $h§§ Ekg%ltor Use
as a sel [ stpskirag geﬁto@%b@rdlﬁg /Zﬁﬁ 5%ain* V rcoo, %r%bqosald
i ngredi entrtsrfug to |(@yerddE m Xé%cg‘g%ﬁ '%_hn \Fé, F g i in
0.CA8N'm . ' % S
o 0.011 ¢ 0.022 & 0. 018 0' 0.028 th ;ckr.\.,
lst 0.039~ 0.019~ 0.049 0.128‘“' Measurg:int
U;screwing 0.073N.m 0.139N.m 0.115N.m O.ZQON-m imposcsible
Torque Averzge Averezge Averece Aver?ge
) 0.05oN8.m | 0.067N.m | 0.077N.m | C.16IN.m
¢ 0,013 ¢ 0.030 & 0,028 *% |
~ 5 Megsure- Meesurement
5th 0.024~ 0.019 0.035~ u
Unscrewing 0.044N-m 0.115N.m 0.070N.m Iment ;mpoublble
e Averege Average Average ampos—
Torqu 0.031N'm 0.059N"'m 0.045N'm gible
¢ 0,009 U 0.032 v 0,027 o
5.0% % 60.0% 0% Measurement
l=t 65.0% 70.8 s ble
Urecrewing
Torgue/5th ‘
Urscrewing 3y . |
Torque X 4 ‘
100 l
{ X
verietiors O \ /\ O ¥ B
reeling O < < J
efter test C) \ A |
l OnPa 160mPa- s '
nrE S Pzeg \_F\P = o UM 153
Coating 50~ 50nPe-s 100rFa- s 400rPa \
Viscosity 100rPz"s
: Core | 100 |
Thixotropic 1.5 cr 1.0 cr 4 *1 4 cr wore ) Srfe
retio rere rere Cr nere niCY
*%: Peecling occurred I WO ESCIEW rebers cat cf five
* ] fozme i the SLOCK SCIULT

A l‘c‘\

EROIA -

X
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based on 100 parts by weight of water: 30 to 70 parts by wei ght i

wat er -i nsol ubl e pol yarni de powder (a), 0.1 to 20pparts %y me?ghtogfsgggd

i socyanat e conpound (b), 0.5 to 20 parts by weight of said surfactant (c))
and 1 to 30 parts by weight of said water-soluble polyande (d). 9. A
conposi tion for use as a self-locking agent according to any of clains 4 to
8, wherein a blocking agent for masking t.he isocyanate group in said

i socyanate conmpound (b) is selected from pher.~ols and oxines. 10. A

conp05|t|on for use as.a | ocki rd f
67U b i’ i 415 L PR A9 SRR RN 0 T 1

dlsperS|ng staid '.sat(.'r-inSQO uble_i~0
| SoCVBnat ere@areopoBHasPiBF andPfaid §ép cFaRPg?CEQd%d %W§§%e8ﬁgld
solution of said water-soluble polyamde (d). 11. A self-Ilocking nenber

char act er hzegdmi Brt hatst he panpmsnbldnamaﬁeﬁsgaﬁsdé5§éFFe@oéQlﬁB agent
described in any of clains 1 to 10 is applied to at least a part of a screw
surface ofqdclQekispdueahens faltleawasd lmpleeaty loneativenteved ifi§rm a resin

| ayer on sald screw surface at least partially. 12. A self-1ocking nmenber

accor di ng trgp%l 35,”‘/8%1 RehiEhoCS 12 1967 G M mprRvedeand havibegaaedeantt er of

4 mm or AYE FyY. A ;f.AYY. A3(Y. A a@ Ah2. A3(E. A NE. A3Y. A

E. AE. A3y| A A S, ALYl AFE f S.

LS?Xﬁ?XE;CSBE:?F 44 5f8a£c§]Ah?c§ica cg?cgféafgg%bﬁgisg?ggfggfgg]ca]ca]
otJ th]ec %]o%%:]l(lea %ae]sgna] SRlsalcaegetadied’ Bh Grflckness

range of the coating layer (self-locking resin layer) after
heat melting and heat reaction was improved. Thus, 1in 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 10 pm in particle diameter. Thus, the

compositions in gquestion are useful in applicaticn to, for
example, personal computers and portable mobile
communication devices using machine scCrews 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
compcsition is &pt to become high or the thixotropic ratio
therecf is apt to become large, and thus the composition 1s

less stable in its properties. Therefore, when the to-be-

23
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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 is therefore useful particularly for

perscnal computers and portable mobile communication
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b) an’‘isocyanate compoun

(c) a surfactant; and
(d) a water-soluble 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 oOr
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 wherein the
isocyanate group is masked.

5. A compcsition for use &s a self-locking agent

accerding to eany of claims 1 to 4, wherein said surfactant
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compounds (b) and said surfactant (c) in an agueous
solution of said water-soluble polyamide (d).

11. A self-locking member characterized in that the
composition for use as a seif-locking agent described in
any of claims 1 to 10 is applied to at least a part of &
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.



