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le: PEAK T E LOANERI NG COVPCSI TI ON, - PART WTH S ;
E&RPESITICN, AND PRESS- FI TTI NG METHOD USI NG THE COVPOSI TI ON Abﬁtract. A

peak torque |owering conposition, a part with sliding part using L e ’
conposi tion, and a press-fitting nethod using the coanS|t|on,_t e pe? t
torque | owering conposition, wherein antlTselzure_@ggagqqgﬁgggﬁyggggtangﬁzt
al phosphate and/or ester phosphite is containe y a fie
'Pﬁugglveﬁt cgnprising hydr ocar bon and/or ether, the part with sliding part

treated
TITLE

PEAK-TORQUE DESCENDING COMPOSITION, COMPONENT HAVING
SLIDINGPORTIQNUSINGTHECOMPOSITIONANDPRESSFITMETHODUSING

THE COMPOSITION

FIELD OF THE INVENTION

Thepresentinvéntionrelates133apeak—torquedesceﬁding
composition for lowering a peak torque-at a slide initiation
of a precision machine or comﬁonent having'a sliding portion,

10 particulariyy a peak-torque descending composition effective
for10weringthepeaktorqueataninitiationofawatchcoﬁponent,
apérthavimgaslidingportionusingthecomposition,apmocess
for prodﬁcing a precision machine or component having a sliding
portion using the peak;torque descending coﬁposition, and a

15 precision machine or component produced by the process.

Further, the present invention relates to a press fit
method capable of preventing a deformation (refefred to
so—called “a burr of metal”) that peripheral portioﬁs of a hole
on a metal plate are lifted up when a metal shaft is pressed

20  into the metal plate.

BACKGROUND. OF THE INVENTION

Precision machines and components having a sliding

portion are mostly made of metals and plastics. Considerable



with the conposition by imersing in the conposition to adhere or adsorb
the conposition thereto, taking out imediately, and drying, whereby a
part or a precision nachine can be assenbled in a sinple structure by using
the part, the press-fitting nethod conprising the steps of imrersing a

netal plate or a shaft in the peak torque | owerinthfaeiM9BicbbMBelRioar ehand
to adhere or adsorb the conposition to the inner surface of a hole for

press-fitting in the nmetal plate or the surface of the shaft and
i mredi ately taking out and drying the netal plate or the shaft, whereby

hart o Dared L 1 Bocesper 3BBR T EH e bl ke BB e 1

COVPOSI b 2B, SLI DI NG, PORTI ON. US| NG THE COVPOSI TI ON AND
PRESS FI T I\/EEI'%P’%SHEI EN’gc;’ Hﬁ—{dfl\l GESTVEY BlaEeePh erbefgipgvere ohathe

present,.y relates t eak-torque descending conposition for

| ower i n%h%}!%%,{;é’{} QTESES Q%Silﬁg*élpﬁi Ehatlats ofl iglepoas shothrachinne or
conpdneq% having a s]iding portion, 10 particularly, a peak-torque

descendt %lEbﬂBoE?tFBﬁ gffecthag ther phaower cagnbhe bpedk teeGildl at  an
initiation of a watch conponent, a part having a sliding portion using the
conposiR¥ P S BEPrbeessprooespr 6ducthg prpgectsbon Nmehh NRe 041 s0gpanent
having a sliding portion using the peak-torque descendi ng conposition, and

a 15 meesstdnnmchhaea st bomangrt sRLedyCcsdh by the 26839y EdRgher, the
present invention relates to a press fit nethod capabl e of préventing a

def or majerEr{ I By ocked .t 0a KOs 1Ebhete’ s %Wdrdu%feﬁﬂghllgriég%% gﬂ,’.(ijgher al

portions of a hole

o aportionof adhesionor fusion—bond. InthecasesofpreéiSion
machinesmadeofacombinationofmetalliqandplasticcoﬁponents,

10 _the;e are some cases where the peak torque at the initiation
of slide must be lowered to an appropriate and stable level
of the peak torque which does not damage the plastic component,
witheareasonthatthep&asticcomponentiépotentiallydamaged
when'the peak torque is too la:ge;

15 The most common watch as a precision machine is described
below. Thepresentinventionisnotlimitedtoﬁatchnﬁchanism,
but can be used for, for example, éomponents for bearing and
the like.

Watches are broadly divided into mechanical and

20 electronic watches. The mechanical watches are operated by
spiral spring as driving source, whereas the electric watches
are operated by electric power. In both of the mechanical and

electronic watches, a time is ‘displayed by combining a gear

train wheel portion assembling rotating gearwheels to drive



e are lifted up when a netal shaft is pressed 20 into the
22t:InETZLeP|gZCKGRCUND. OF TEE I NVENTI ON Preci si on machi nes and conponents
having a sliding portion are nostly nade of netals and plastics.

Consi derable Dated 1 1 Decenber 2003 2 nunbers of netallic conponents are
made by inbedding two or nore tiny parts. The reasseg 1WnecERes: 03

i theddi ng are that there are the caﬁgs of letting the parts slide one
another in addition to the case that' the parts cannot be integrally
processed in a process for the production. Wien netals are pressed into

one anotipem I UL 10 [ si_on _bo ener !ly occur. A peak
t or que :algl gﬁ%u?gﬁhgnmtl?&? thgi_%.scfl!%glé{% psgﬁcﬁngggfsdg i zocﬁ;gbﬁlnnaii o
i on- s ln cases -0 recisio machi nes n
];rgfialﬁlni ??)?r%&o& asg{aﬁlc ac?or?p&‘r?evnetors', &f@ttaﬂér érgr @lagite Ctasee Wrad ahe peak
torque at the initiation of slide must be |owered to an appropriate and
stabl e ['8Y&L1a %%WBE&QQS&WWMQ goesensabddingeandie tpleasttir.
conponent, with a reason that the plastic conponent is potentially damaged
when the peakThergakchshawe [famgs: ick thhedjost aobima. Wit fbirake @ tY €Ci si on
machine is described below The present invention is not limted to watch
- mechani 8 isthiute dameheauskp eich andrsne X 8NRd g 1 £QIRONESE s+ £, Beay,i ng and

the like. Watches are broadly divided i nto nechanical and 20 -el ectronic
wat cheshafilean®chanineale Wahah@st BRI €i:008L &l 8dcB)d hand at a constant
location (e.g., a location of 12 o'clock} both in the mechaniéal
and electrié.watches.
In a transmission system of the watch, a magnetic rotor
10  is rotated at 180 .dégreés per second. This is transmitted in
the following sequence to drive each hand.. Inthe transmission
system, a motion is transmitted sequentially from the rotof,
a fifth wheel, a fourth wheel (drive a second hand), a third
wheel, a center wheel (drive a minute hand), a minute‘wheel
115‘ and a hour wheel (drive a hour hénd) .
Generally in the watch, when a crown is pulled to_ adjust
~ the time, a clutch wheel is connected to the minute wheel, and
in this state when the crown is rotated, the clutch wheel is
rotated. When the clutch wheel is rotated, the hour wheel is
20 rotated through the minute wheel to be able to move the hour
hand. Also, the minute wheel rotates a center wﬁeel pinion.
Since the minute hand is_attached to the center wheel pinion,

the minute hand can be rotated. That is, by rotating the minute

wheel, the time canbe adjusted with engaging the hour and minute



spiral spring as driving source, whereas the electric watches are operated
by electric power. In both of the nechanical and electronic watches, a
time is'displayed by conbining a gear train wheel portion assenbling
rotating gearwheels to drive Dated 11 Decenber 2003 3 an hour hand, a

m nute hand and a second hand and a sliding portign.$4§ha8mBel r.
Metal s and plastics are used as naterials for watches con3|@ering

processability and strength. The watch has a function to adjust a tinme. In
order to 5 adjust the tine, a slip nechanismis required to rotate an hour

hand andaadgi BYiy AWt iXi.ng- .a -second _hand at a constant |ocation
(e.g., a Iocatioglg?H%SWEAQI%@ﬁf%%SFﬁnﬁh%i e Gfecfiani cal  and electric

wat ches. In a sp ssi on, system of the watch, a magnetic rotor 10 is
rotated at 185£é§§r£e?é§ tpre?lréewibefﬁri?. PRt 9% afy dhenivated L6 entiagedl| owi ng
sequencE 1o rive.ﬁich hand.- In the transnission system a notionis
transni P%dfosteoqhgﬁ iLaP$ P liSoRPERESHG bl eay idf e idhéel., Ahéourbhepheel
(drive a second hand), a third -wheel, a center wheel -(drive a mnute
hand) ', tAenfhilP engpbanisustangdoaaheupnilye el cedisiavy aydiwhdeand)is General |y
in the watch, when a crown is pulled to adjust the tinme, a clutch wheel is

confectRECYddetienat nubervhaek, thadrokBrt BiyS coldti® i\WRE R tdhe Lhpun d s
rotated, the clutch wheel is rotated. Wen the clutch wheel 1's rotated,
't he houneatnmel sms 20 rotated t'hrough the m nute wheel to be able to nove'
the hour hand. Al so, the mnute wheel rotates a center wheel pinion.

- The watch is generally provided with a portion to perform
slip in the center wheel.
The slip mechanism essentially functions to adjust the
10 time, and an appropriate torque and no large value of the peak
torque at aninitial rotat:i.on aré desired. When the peak torque
is high, if a less rigid plast::L‘cA-n:’laterial and the like are uéed
as parts from the rotor to the third wheel, the gearwheels made
‘of such a material are chipped to damage the watch.
15 There have been various proposals as structures of the
center wheel which.is a gearwheel body having the slipmechanism.
For example, Japanese Patent No. 2808842 describes a
process for producing a watch component by incorporating awatch
gearwheel into a base component when assembling a wafch
" 20 comprising- the watch gea:whe.el having a lslip portion between
a gearwheel shaft and a gearwheel portion and the base component
supporting the watch gearwheel on a shaft, by employing a method
of lubrication on the surface portion opposite to the gearwheel

portion and proximate to the slip portion in the base component :



i ' i | pinion, the mnute
Since the mnute hand is attached to the center whee _

hand can be rotated. That is, by rotating the mnute wheel, the tine (r:]and
be adjusted with engaging the hour and minute Dated 1-1 Decenber_2003f aﬂ S
simul taneously by rotating the crown. Since the train wheel portion of the

: . . i
tch is engaged, the rotor will be also rotated pited ¢fHbon dos

#ﬁerefore, gt%e slip nmechanismto roggte.only necessary gearmﬁ%gisils 5Th

provided not to rotate the rotor by conbining with a brake nec¢hani sm e

- i i Wi i form slip in the center
watch is generally provided with a portion to per _ (

i ' : ’ adj.ust the 10 tine, and
wheel . Thetkié prﬂﬁ%@@%ﬂlﬁfﬁm&@igléafr‘f'i%:d'cﬁgbéggﬁellp&o&'@é)rﬂtlé}gi nitial

an appropriate torque and no |arge value of t pe o o aan |
ti i - e k. torgue is high, if alessrig
Dl aet | ¢ oy e o e A P E B o Heonsstt o2 i mBoF Grore e8! ¢ he
of such a material are chipped to damage

tﬂgraérgﬁﬁli%t ?g%ig §gg?%§5%ggggidJ%tBPd$H§§U§UaS0§Unmdvbmé$a¢ﬁxnhe cent er

i i i i i For exanpl e,
| i i S ear wheel body having the sllp nechan[snln
?gggnegge%%F F%ﬁg}n§868842t66§c©F@@§Sa phﬁcfsssﬁn@x@ﬁﬁdﬂﬂug%%gﬁ%ﬁ{c&hen

t by incorporating a watch gearwheel into a base c _ _
;ggg nFEH& éeW@ﬂ@W%ZOwﬁﬂﬂhﬁqﬁmnpndﬂuahﬁﬁdﬁégﬁ&gviﬁxgriganggkgcfé[p portion
bet ween a gearwheel shaft ‘and a gearwheel portion and the base conponent

9 . . had  of
uppor t Adgithenwdilgh gédswheehoan hasshablobhenedR! @%LRIL ngﬁ&@% of°
Fugficatign on the surface portion opposite to the gearmﬁee

stickiness with o0il and so on becomes complicated since oil
l'adhe-res to the c-oﬁponents.
Japanese Patént No. 2795809 proposes a slip mechanism
10 applied for a minute hand wheel and so on of the watch, which
isa struc-ture: of a part supporting the slipportion. According
to thé slip Amecha-nism of the wafch described in this patent,
the watch cqmpAonents having a slip mechanism can be assembled
withé slight force. However, phenomeAna 6f adhesion and fusi_on
15 bond of metal.s one another arise after the components are
. assembled beceius.e ﬁhe metals are grazed one another at the
as_semi)_ling, and the peak torgue becomes high when slipped in
B the initial stage. Thus, this mechanism has a problem in that
the gearwheels are chipped in a watch using plastic gearwheels.
20 Japanese Patent Publication No. 16705/1996, Japanese
Patent Laid-Open Nos. 123783/1994 and 196747/1993 propose a
center wheel (.also referred to second wheel) combining a metal
pinion and a resin gearwheel. In the slip mechanism of the watch

described in these patents, there are problems that the



portion and proximate to the slip portion in the base conponent. Dated 1
Decenber 2003 5 In this process, lubrication is carried out before

incorporating the watch gearwheel into the base conponent, and it is not
carried out in other steps, and thus, if the condition of no lubrication

before the incorporation occurs, there is a possibility_that 5 the
‘resul tant watch conponent becones an jinferior artiefted TARacermba=2d03 this

nmet hod has a problemin that handliné of stickiness with oil and so on
beconmes conplicated since oil adheres to the conponents. Japanese Patent

No. 279 S Lip hani sm 10 applied for a m nute hand whee
and so g%Q§PEF%29“§?C ?%ﬁhigﬁﬁngeg ft%&gFﬁrEUSg LimgrendupparErRg the slip
portion @ﬁi?%d%nﬁ to the slip mechanismof the watch described in this
pat ent , e VArER BERFEABRES KRR t 4he igempderanitamataree assenbl ed

wth a S%ighp force. However, phenonena of adhesion and fusion 15 bond of
met al s BNEAMBEHES Wi el fdn gl aoaponerthe sirp passéohl edrbecause the
nmetal s are grazed one another at the assenbling, and the peak torque
becormes hi gh dfeardingped the phesémt tiratersicage hatBusaqthi scaBchapi smhas a
problemin that the gearwheels are chipped in a watch using plastic

-gearwhestsdi@s tlapaneset Rataitveublibd@iisoNang a 516 705,196 g€
. Patent Lai d-Open Nos. 123783/1994 and 1§6747f&993 pf%%%%ghggpggﬁ?er wheel

IS0 ref 5 X Bbi ol Los P LN
(oo "efcacciko splonseshest carblpung gy eigl B R eme s e

gearwheel . In the slip nmechanismo
there arecPi %még@tort Qemetal Pinion in a composition containing

from 0.01 to 5% by weight of an extreme pressure agent

(anti-seizing agent) comprising a neutral phospﬁate eé;ter
. 10 :and/or neutral ph-osphite ester in a solvent of a hydrocarbon
and/or ether to adhere or absorb the composition to the surface
thereof, immediately thereafter, taking out the gearwheel or
the pinion from the composition, and drying, prior to assembling
the gearwheel bodyhaving a slipmechanismof themetal gearwheel
15 and the metal pinion, a gearv}heel body can be assembled without
developing a large peak torque at an initial stage when slipped
and chipping wheel teeth of the gearwheel even when the plastic
gearwheel is used. Also, they have found that a burr phenomenon
does not occur on a metal plate whén a metal shaft withoﬁt such
20 surface treatment is press-fitted into a hole of a metal plate
- of which surface is treated as in the above manner ﬁsing the
composition. Further, they have found that a burr phenomenon
‘does not occur on a metal plate when a metal shaft of which

surface is treated as in the above manner using the composition



6 Dated 11 Decenber 2003 production of watch conponents takes nuch tine and
requires conplicated procedures due to the conplex structure, and

abrasion resistance is inferior since the slip portion is resin.
Accordingly, the present inventors have made intensive S studies to solve

t he above problens, and as a result, they have f d t by, a.process
conprising the steps of- immersing a netal gearmhggga%ﬁ?éeﬁ@¥gﬁr%ﬁgi onin a

conposition containing from0.01 to'%bey wei ght of an extreme pressure
agent (anti-seizing agent) conprising a neutral phosphate ester 10 and/or

neutral ; Lie. r. i.n a,solvent of hydr ocarbon and/or ether to

adher e o@gggg% bf%ﬁgégc%%gs‘-i‘ Plogﬁ 1 at“f’?é:agu?i%*é% withdos uch myedfianel v
thereafttereg t aki ng oqut the gearwheel or the pinion fromthe conposition,
and dryifg 2B t B2gedebithgge fhodgeas wHdw phedgniiainvenaishimsrechani sm
of the netal gearwheel 15 and the netal pinion, a gearwheel body can be

assenblQﬁ%ﬁtQRﬂRleQ%Weloping a large peak torque at an initial stage when
"slipped and chipping wheel teeth of the gearwheel even when the plastic

gear wheel- i s Tbedprébsot iheynbave i@uﬂﬂdérﬁﬁ-s&&$@ﬁﬂuﬁ§ﬁﬂﬁﬂ§ﬂ8@cﬁfoes not
occur on a netal plate when a netal shaft w thout such 20 surface treatnent

i s p¥esshiiptbolr iantoaa daele 10k I ' rface . i.s treated
: : i mamBtal Bals oL AL AYORR, 4o

as in the above nmanner using the conposition. ey
ol i e o R R R S
Dat ed 1389@%@%@ goé)ee’arwheel body having a slip mechanism which can
be made frommetallic materials with a simple structure wherein
a large peak torque is not produced.in aﬁ initial stage when
10 slipped.and wheel teeth of the gearwheél are not cﬁipped e#en
when the gearwheel is plast.ic, a part having a sliding portion
such as a ‘ge.arwheel portion and the like using the composition,
aproceséforpro&ucinga<xm@0nentorprecisionnmchinehaving
a sliding portion using the above composition, and a component
15 or precision machine produced by the process.
Anocther object of the present invention is to provide

a press fit method for preventing the occurrence of a burr

phenomenon on pressing a shaft into a metal plate.

20 DISCLOSURE OF THE INVENTION

The peak-torque descending composition of the pfesent
invention contains 0.01 to 5% by weight of an extreme pressure
agent cémprising at least one member selected from the group

consisting of neutral phosphate esters and neutral phosphite



7 is press-fitted into a hole of a netal plate w thout such surface
treatnent. Based on these findings, the present invention has been
conpl eted. The present invention is nade to solve the problens of 5 the
prior art as described above, and an object of the invention is. to

provi de a peak-torque descendi ng conposition capabl e of assenbling a
gear wheel body having a slip nechani sm whi ch can %@EﬁﬁaékFP@ﬁ?h%ﬁQﬂll C

materials with a sinple structure whdrein a |large peak torque is not
produced in an initial stage when 10 slipped and wheel teeth o.f the

gearmheel are not Chl&§6d even when the gearwheel is plastic, a part
havi ng 8°5FFHi n8 PoFPLBRNtsEERPaSSAngeat wheabeponei nembed sakebike usi ng

t he conp03|t|on a process for producing a conmponent or precision machine

havi ng TEOB| FBPnGTPERt Consisitigat e alyorecaetios Hnen otdRdsa conponent 15
or precision machine produced by the process. Another object of the present

invention is Thepreskdeorqupraescéhliingt s &Q;tpggvgftﬁmg urrence
of 'a burr phenonenon on pressing a shaf tQ?%to a netal plate. gigﬁ | SCLOSURE

CF THE LAWEMTi 6hixihe rpeaketoraen tesiendang GATRRSLLLON, ot [ he; present

i nvention contains 0.01 to 5% by wei ght of an extrems press agent
eutr al e e PP SETE e T T Hhise ghrie BaladsTinbocermeroB003
| esters io-A,spLyent, 59 r@éxl*ss,l nc%rax;[osl,1eoan'.seln(l?1nl%1rt[.%r}:bsegfsgellfgiaef esters
of isodecyl succiﬁate and ethylene oxide (ASA} and
straight-chf;p“féttY‘acid corrosion iphibitors.
Fbr the peak-torgue descendiﬁg composition.for drying
10 at normal temperatures, the boiling poinﬁ of the solvent is
preferably 130°C or below.
| The concentration of the corrosion inhibitor is
preferably from 0.01 to 0.5% by'welght based on 100% by weight
of the peak—-torque descending composition and is preferably
15 equal to or less than the concentration of the extreme pressure
‘agent.
Theparthavingaslidingportionbfthepresentinvention
is characterized in that the surface is treated with the
peak-torque descendimg composition of the present inventioﬁ.
-20 As the part having a sliding portion, watch parts cah'
be mentioned.
The above part of the present invention includes, for

example, a gearwheel body having a slip mechanism and having

a metal gearwheel and a metal pinion, wherein at least one of



fromthe group consisting of hydrocarbons and ethers The peak-torque
descendi ng conposition of the present invention nmay further contain at

| east one corrosion inhibitor (antirust agent) selected fromthe group
consisting of ester corrosion inhibitors, corrosion inhibitors of partial
esters of isodecyl succinate and et hyl ene oxi de (ASA) and straight-chain
fatty acid corrosion inhibitors. For the peak-t or if@edddEeremby 8aposi ti on
for drying 10 at normal tenperatures® the boiling point of the solvent is
preferably 130C or below. The concentration of the corrosion inhibitor is
'preferaEhé fron1g.0 to 0.5% by weight based on 100% by wei ght of the
peak- t oF gtie 9§8S¥ENEIn G o pEs PHind®Tard | 3 pirasfeertatslar etb veidlal the or | ess
than the concentration of the extreme pressure agent. The part having a
sl i di ngPpBkrFonawe drecpndsont chmpestitdon o cherpetgehzedni-anthat, t he
surface is treated wwth the peak-torque descending conposition of the

pr esentPrhvertd ansemBDiAg theeg@arthdaViveda(s! 4 di pgdcpardd (G parts
can be nentioned. The above part of the B?esé%t inveng%gﬁﬂpngggggé, for

exanpl echa geakwheel Badyphavioag a slip mechani smand having a netal
gearwheel and a netal 'pinion, wherein at | east one of Dated 11 Decenber

oak- Lor que dost b g carneE bt ReR A P pPEEE R vy rmachine
-having a sliding portion of the present invention comprises
immersing a parf having a sliding porﬁion in the peakhtérque
rdeécending composition of the present invéntion, édhe?ing or
absorbing the composition onto the surface ofléhe part,

10 immediatelythereafter,tékingoutthepartfromthecomposition,
followed byrdrying, and assembling a component or precision
machine using the parts. |

The component orApreeision machine haviﬁg a sliding
portion of the present_invention is a component or precision

15 machine produced by the above process.

Specific .examples of the assembled comp&nent include a
'gearwheelbodyforawatchhavingaslipmechanimnahdcomprising
a metal gearwheel and a metal pinion. Also, specific examples
qf the precision machines include a watch using the gearwheel

20 body.

In the process for producing a component or precision
machine of the present invention, the drying is pfeferably a
drying at normal teméeratures, and especially warm air drying

at normal temperatures is preferable.



prior to assenbling the gearwheel body (e. g., watch parts) using the

gearwheel and pinion. The process for producing a conponent or precision

machi ne having a sliding portion of the present invention conprises

imrersing a part having a sliding portion in the peak-torque descending

conposition of the present invention, adhering or _ab ing the

conposition onto the surface of the part, 100 inné&ﬁ@?%ﬁ%eP berA008,

taking out the part fromthe conposil¥ion, -followed by drying, and

assenbl irng a conponent or precision machine using the parts. The conponent

- Oor . precision hi ne havin slidin portion of the present. invention is

a conponent O?H%ﬁggﬁgigﬁkl%ﬁgﬁﬁiﬁ&hﬁgﬁﬁﬁﬁﬁ%%ﬂib?vﬁﬁélé%bV@mEFéééss.

Speci fic_exanpl es of the.assenbl ed conponent include a gearwheel body for

a wat chPhaff nt° {55 HehBREI M el eoipid ¢ mgtad paak, geameheéhgand a

metal pinion. Also, specific exanples .of the precision machines include a

wat ch uhfgnehalgpdprikeer tRO bbdft lin the peakessri@e RICHIGIdIH

conponent or .p-recision machine of the present invention, the drying is

pr ef er abdypasitiyhng ahenoreddnt @RS GHESnd HHhASHRS b3 élbfs&é\@%m?ﬁi r drying

at normal tenperatures is preferable. Dated 11 Decenber 2003 1 e press

fi1smettiod ainddies rcs @il BNENEAADy COTREIICS ¢ o R Q. eSS Ry, a metal
plate” or the Sha

- shaft into a netal plate, immersing the netal p in the
peak-t fAuendesCeMifihte or the surface of the shaft, immediately

thgreafter, taking out the metal pléte or the shaft from the

 composition, and drying.

10 | .BEST MODE FOR CARRYING OQUT THE INVENTIbN
The pe-ak—-torq-ue deécending cor_np-osition, the part having
a sliding portion using the composition, the proéess-for
\;roducing a componenﬁ or precision machine having a sliding
portion using.the—composition, and a compénent or precision
15 machine produced by the procesé as well as the press -fit method |
usingthecomppsitionofthepreéentinventionarespecifically
described below.
The peak-torque descending composition of the present
invention contains a specific solvent and a épecific extreme
20 pressure agent. In addition, the peak-torque descending
combosition of the present invention may further contain a
specific corrosion inhibitor, if necessary.
The solvent used in the present invention is preferably

hydrocarbons or ethers, and is especially preferably



osition of the present invention and adhering or absorbing S the
ggggbsition onto thg inner surface of a hole for press fit of the netal
plate or the surface of the shaft, inmmediately thereafter, taking out the
metal plate or the shaft fromthe conposition, and drying. 10 BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON The peak-torque_deiﬁﬁafhEEBE%E éﬁ?d%bgp’ t he
part having a sliding portion using the conpositiofr,“theé = .
producing a conponent or precision nkchine having a sliding portion using
the conposition, and a conponent or precision 15 machine produced by the
process _as well as the press fit nmethod using the.conposition of the
pr esent PYAVRREFBANEF e ADeie iTal Ygnt degdreidetibdcows sthengeale- horgue
descendi ng conposition of the present invention contains a specific

sol venthgftoaashens | imextr aoee @OhPEESVN @ 86@PLnatDoadsh iR sthe
peak-torque descendi ng conposition of the present invention may further

cont ai nore specotaebeAr kAN AR 1RRIRI IRk dif,iecessary. The solvent used in
the present invention is preferably hydrocarbons or ethers, and is .

EspeCia||ylmTﬁ@ﬁﬁngCE@nggkgké%%%%gfi%éggggéééﬁ%gfﬁﬂ%gggaﬁﬁéédethe

sol vent, there can be use or nore t hers,

; ) _ he
or & C PaL t .l eas one h dropar on and at Iegst one ether. T
hyd?ocar %ns ésg%%ﬂ?% isé%ézlt} Ay %ﬁé?ﬂae T ght R 89nans hgaearar bons such

oct ane, hept ane, nonane, decane,
as hex%ﬂ%decane and trgdecane; branched saturated hydrocarbons such

as methylbutane, isopentane, neopentane, ischexane,
2,4—dimethylhexane and 2;3,6—trimethyl heptane; unsaturatéd
hydrocarbons wherein a part of said sﬁraight or branched
10 saturated hydrocarbons includes an unséturated bond; cyclic
hydrocarbons such as cyclohexane, methylcyclohexane and
1,3—éyclohexanediene; éromatic hydrocarbons such as benzéne,
toluene and xylene; condensed.pblycyclic hydrecarbons such as
indene, naphthalene.aﬁd phenanthrene; and spiro hydrocarbons
15 such as spir$(4,4) nonane.

‘The ethers include the compounds having an ether bond
in a part of the above hydrocarbon compounds. For example,
the;ecanbeg&ntioneddiethylether,methylbutylether,dioxane;
oxolane, 1,3—dioxolane,_pyran, 2—octylfuraﬁ and the like.

20 The solvent used in the present invention can be any one
as long as it can dissolve an extreme pressure agent. However,
.asaresultofcomparingtheperformanceusingvarioussolvents,
it has been found that hydfocarbon of a non-polar solvent is

most excellent. Thisisbecausewhentheextremepressureagent



undecane and tridecane; branched saturated hydrocarbons such as

nmet hyl but ane, i sopentane, neopentane, isohexane, 2, 4-dinethyl hexane and
2,3,6-trinethyl heptane; unsaturated hydrocarbons wherein a part of said
straight or branched 10 saturated hydrocarbons includes an unsaturated

bond; cyclic hydrocarbons such as cycl ohexane, "EHﬂﬁé%¥?b89§§&§%Oﬁ§d
1, . 3-cycl ohexanedi ene; aromati ¢ hydrocarbons such as benzené, toltene and

xyl ene;. condensed pol ycyclic hydrock& bons such as indene, naphthal ene and
. phenant hrene; and spiro hydrocarbons T5 such as spiro(4,4) nonane. The

et hers i nclude the conmpounds having an ether bond in a part of the above
hydr ocatBSH bbb abs psbed campimetalt ferfacambingre poilanedo tivehhy! et her,
met hyl butyl et her, di oxane, oxol ane, 1, 3-di oxol ane, pyran, 2-octylfuran and
t he |i kehe2gohensdlsyedtousiesiorived hen phesRatalnyeptied, GRNthE taRyeone as

l ong as it -can dissolve an extrene pressure agent. However, as a result of

conpar i agtibmeppré OsuR Cogakst NehrY HJ O FSQUIMEBNRNS, cdalt B-StHE?HeEQHnd t hat
hydrocarbon of a non-polar solvent is nost excéllent. This is beCause when

the ext paueapgessiieraeord, RaladchnBPERENL, 2008.12 L8 Shemieally

absorbed on a nmetal surface using a polar~solven

absay be n e a ace..so .that the extrene pressure agent can not
eff?%ieﬁ??yt%%angk %ﬁ%g%%téFSCEHFf5869°$98FéF6F%P a sol vent having a small

polarity is tter . 5 for the Eeak-torque descendi ng conposition. The
extreme presstte et UBEASFHI eI esSRd LAVEIR PERsent invention

~ is neutral phosphate ester and/dr neutral phosphite ester. .

.The neutral phosphate esters specifically.include
tricrezilphosphate,trixylenylphosphate,trioctylphosphate,

- .10 trimethylolpropane phosphate,.triphenyl phosphate, tris
‘ndnylphenyl) phdsphate,rtriethyl phosphate, tris (tridecyl)

ﬁhosphaté,'tetfaphenyl dipropyleneglycol diphosphate,

tetraphenyl tetra (tridecyl) pentaerythritol tetraphosphate,
tetra (tridecyl)~4,4'—isopropyridene diphenyl phosphéte, bis

15 (tridecyl) pentaerythritol diphosphate, bis (nonylphenyl)
pentaerythritol diphosphate, tﬁistearyl phosphate, distearyl
pentaerythritol diphosphate, tris (2,4-di-t-butylphenyl})
phosphate,hydrogenatedtdsphenoll&pentaerythritolphosphate
polymer and the like.

20 ~ The neutrél phosphite esters specifically include
trioleyl phosphite, trioctyl phosphite, trimethylolpropane
phosphite,tfiphenylphosphite,tris(nonylphenyl)phosphite,
triethyl.phosphite, tris (tridecyl) phosphite, tetraphenyl

dipropyleneglycol diphosphite, tetraphenyl tetra (tridecyl)



is neutral phosphate ester. and/or neutral phosphite ester.. The neutral
phosphate esters specifically-include tricrezil phosphate, trixylenyl
phosphate, trioctyl phosphate, .10 trinmethylolpropane phosphate, triphenyl
phosphate, tris (nonylphenyl) phosphate, triethyl phosphate, tris
(tridecyl) phosphate, tetraphenyl d'propyleneglyqﬂ%e@ﬁﬁ?ﬁﬁ@ﬂ@%féqgg
tetraphenyl tetra (tridecyl) pentaerythritol tetraphoSphate,” "T€
(tridecyl)-4,4'-isopropyridene diphagyl phosphate, bis 15 (tridecyl)
pentaerythritol diphosphate, bis (nonylphenyl) pentaerythritol
di phosphate, tristearyl phosphate, distearyl pentaerythritol diphosphate,
tri's (Zeatagrythbitylphehyaphophbsphat eethydr ogenated bi sphenol A
pentaerythritol phosphate polymer and the like. 2.0 The neutral phosphite
esters épecdécgn) Y, inelivdpropyiobenk phpsphitephbEshRsEX] phQsphite,
tri nmet hyl ol propane phosphite, triphenyl_phospylte, tris (nggglpgﬁgﬁg?
hosphi i et h . i r I _ %o -
i pr opyl oncgl ybol B Shacs ??%?t?%t*ﬁzﬁﬁéﬁéﬂ?ﬁéf raﬁtt f?ﬁé&éweage 0 17
Decenb _ yEOrd t tetraphosphite, tetr ;
(i dé?ﬁ@%ﬁ@gggégg{%h&esﬁggdieﬁhtéﬁﬁlstﬁﬁ’&é’{};\?l?%?p?ﬂe' ()
entaeryt hritol, di pho ite, bis (nonyl pheny _pent aer | .
gip%osﬁ%t%§e¥¥?%fgg?gPgbﬂ%%5$${ﬁé'dF§%§aK§P45dbéﬁrBEFyiﬁh?ﬂdﬂ)d|phosphlte
tris (2,4-di-t-butyl phenyl) phosphite, hydrogenated. bisphenaol A . .
pent ae@TQﬁRQ%ﬁepﬁdémgﬁéaﬁﬁl%ﬁphﬁ@l@@ Hepenkeerythritol phosphite

-polymer and the like.

These can be used alone or in combination with two or
more.

10 | As the extreme pressure'agents; there can be mentioned
sulfur agents suchausmolybdenunldithiophosphate, molybdenum
dithiocarbamate,isobutylenesulfide,di—t—nonylpolysulfide,
dibenzyl sulfide and the like, phosphate ester and phosphite‘,
ester. However,theprésentinventorsstudiédontheseextreme

15 pressure agents, and as a result, they have found that when

 the sulfur extreme pressure agent, the acidic phosphate ester
extreme pressure agent or acidic phosphite ester extreme
pressure agent was used, rust arose. Therefore, in the present
inventioﬁ, the neutral phosphate ester and neutral phosphite

20 ester having excellent in not only an anti-seizing propérty
but also corrosion resistance are used.

The concentration of the extreme pressure agent in the
peak-torque descending composition (in the case of the

peak-torque descending composition consisting of the solvent



These can be used alone or in conmbination with two or nore. 10 As the
extrene pressure agents, there can be nentioned sul fur agents such as

nol ybdenum di t hi ophosphat e, nol ybdenum dit hi ocar bamat e,

i sobutyl enesul fide, di-t-nonyl polysulfide, dibenzyl sulfide and the Ilike,

phosphate ester and phosphite ester. However, th i S
studi ed on these extrene 15 pressure agents, and ggﬂéfﬁzg%F%ﬂﬁgﬁg@éhave

found that when the sulfur extreneifpressure agent, the acidic phosphate
ester extrene pressure agent or acidic phosphite ester extrene pressure
agent was used, rust arose. Therefore, in the present invention, the

neut r aknghbpleattr east preasdrreagent , pios pbinten2@a¢dber i Hawd mggexdel | ent in
not only an anti-seizing property but also corrosion-resistance are used.

The comeenheasbbhent) the T Df eSS 2888k b0 £hen PaBK-HprBgUe
descendi ng conposition (in the case of the peak-torque descending

conpos ki i QOPST HidiuREn i seh¥ent rRRE8H o tl?sce%@@édn@ggés%%r%nd the

extrene pressure agent, the concentration i1s In' regar the solvent) is

preferahly.in_t of, from0. 01 ta ,5% ight.. Even_when the
concentgggﬁtogsoﬁgfégggg?r%ﬁetg r“é?s%?%’ %gheente%ec\,}ﬁ?r ThaR 5%[%8?‘3\?/& ght, the
ef fect _does not chanqgﬁE%S However, since the extrene pressure agent

und®si PRBFY SFepdtics *TETAF ROt a9EBF WiRfor by deresdévent, it

is preferred that the upper limt ©of the concentration of the extrene

_presguPééiﬁﬁﬁﬁ%SP§f@%ﬁU¥'M%¥§Hépoeﬁtﬁﬁé‘dﬁhé@lﬁaﬁaf5ﬂhéﬁ9¢ﬁ§€é6ﬁ@enthation
thattheupperlimitoftheconcenfratianoftheextremepressure
agent is 5% by weight. Ontheotherhand,whentheconéenf?ation
of the extreme pressure agent is less thaﬁ 0.01% by ﬂeight,

10 = the treatment effect cannot be attainéd. Therefore, it is
preferred that the lower limit of the concentration of the
extreme éressure agent is 0.01% by weight.

As mentioned above, the extreme pressure agent is
necessgry to be'added.to the solvent in an amount of the

15 concentration for the solvent réﬁéing from 0.01 to 5%Aby welght .
However, in order td stabili;e the effect of-thg éﬁrface
freatment, it is more preferable to add to the sclvent in an
amount of the concentration ranging from 0.1 to 0.5% by weight.

The corrosion inhibitor can be added to the peak-torque

20 descendingcomposithmldfthepresentinVention,ifnecessary.

The corrosion inhibitor is effective particularly when
the component is stored for a long time after being treated

with the peak-torque descending composition.

The corrosioninhibitor, like the extreme pressure agent,



of the extrene pressure agent is less than 0.01% by wei ght, 10 the
treatnent effect cannot be attained. Therefore, it is preferred that the
lower Iimt of the concentration of the extrene pressure agent is 0.01% by
wei ght. As nentioned above, the extrene pressure agent is necessary to be
added. to the solvent. in an anount of the 15 conggqtrgaion fsrig% sol vent
ranging fromO0.01 to 5% by wei ght. However, in or¢ e gFﬁﬂP ¥ he
effect of-the surface treatnent, iti3s nore preferable to add to. the
-solvent in an anount of the concentration ranging from0.1 to 0.5 % by
‘wei ght. The corrosion inhibitor can be added to the peak-torque 20
descendisnghemipadillyi ehsotbtletpr esmatailnwentthar, bhdneseasaeyultThe
corrosion inhibitor is effective particularly when the conponent is stored

for a hangdhbmedaihetnbedbNoid eatetbndidie dig-derjerftorguendeseendi ng
conposition. The corrosion inhibitor, like the extreme pressure agent,

Dated 14 Beeamher 12003.1841 snaheuicakLycabser badotoon Tt al,syctace, and as

a resu an adhered anmount of the extreme pressure agent to the-netal

surfacg, i s _decreased and its treatnent ction is | red. Therefore, it
e heclaeleyBEs At B s S OB rphe o RReh B VB ERReBRaS Lo be
_added. ,The corrosion inhibitors specifically include ester corrosion
i nhl bi £BR$PLGER &8 56r BFAE&R -nonoest er and pentaerythritol nonoester;

partial ester (ASA) corrosion inhibitor of isodecyl succinate and ethyl ene
oxi de, sul f oBAgecorrosion inhibitors specifically include ester

corro_sion‘ inhibitofs such as sorbitan monoester and
pentaerythritol monocester; partial estern (ASA) corrosion
inhibitor of '-isodecyl succinate én-d ethylene oxide, sulfonate
10 corrosion inhibitors,- amine salt corrosion inhibitors,
straight chain fatty acid cdrrbs‘ion‘inhibitors and the like.
._Ho_'cn'rever, as a result that the present inventorlsr studied oﬁ each
corrosion inhibitor, it has béen fqund that ester, ASA and
straight chain fatty acid corrosion inhibitors are excellent
15 for the present inveption.

The cd;ros ion inhibitoris pré-fe‘-i:ably added in an amount
of from 0.01% to 0.5% by weight based on 100% by weight of the
peak-torque descending composition. When thle amount of the
corrosion inhibitor to be added is small, aneffect of corrosion

20 resisténce is not exerted. On the othér hand, when it is too
large, the treatment function of the extreme pressure agent
is lowered. Therefore, the upper limit of the corrosion
inhibitor is preferably 0.5% by weight. Also, it is preferable

that the amount of the corrosion inhibitor is -equal to or less



10 corrosion inhibitors, amne salt corrosion. inhibitors, straight chain
fatty acid corrosion inhibitors and the Iike. However, as a result that
the present inventors studied on each corrosion inhibitor, it has been
found that ester, ASA and straight chain fatty acid corrosion inhibitors
are excellent 15 for the present invention. The c ! .00t bi IS
preferably added in an amount of from0.01%to O. %)Cﬁilf%{:%&gggééd on
100" -. by weight of the peak-torquggdescendi ng conposition. Wen the
anount of the corrosion inhibitor to be added is small, an effect of
corresion 20 resistance is not exerted. On the other hand, when it is too
| ar ge, tthea tobeat reEnttHainroid minofp tdies B rap@nPr essure agent s | owered.
Therefore, the upper Iimt of the corrosion inhibitor is preferably 0. 5%

by wei ght. , el i I&fe I :hat rr.Qsi,on

" hhi bi tor ié\'fi%us’?e B ¥ R tRYCR i S BRI S bRE BRROD.
extre e e -tor . descendi co sitiagn, of the
.presegﬁﬂg%%égﬁ%}g%%hg§rF§?§h§§g§%ﬁ éﬁ%sﬁﬁﬁY??J%E} ﬁfhgg 13RS dant
the like jn the range ich do not disturb the objectives, 5 of the
vent 20 CRE EhEEREE R Eade WBhefoRo difs ha R FasIpBd cgiiries

ant%-OXidant are preferable. The am ne anti-oxidant is preferably diphenyl
e

and

am o FP@aﬂWﬁ§§t¥HP#Mso{rthe phenol anti-oxidant is preferably at | east
one As the anti-oxidant, phenol anti-oxidant and/or amine
anti-oxidant aré preferable. |
The émine anti-oxidant is preferably diphenyl amine
- derivatives.
10 ~ Also, the:phepol anti-oxidant is preferably at leést one

compound selected from 2,6- di-t-butyl-p-cresol,
2,4,6-tri—t—5utyl phenol and 4,4'~me£hylene bis
-(2,6—di-t—gutyl) phenol.
The peak—to;qué descending composition of the present
15 invention is a:treating solutionreffective for the metal parts
as déscribedrabove.

The treating methods of the metal parts include a method
inwhich themetal part is immersed in-the peak-torque descending
‘composition. In order to treat the entire surface of the part

20  without unevenness, it is preferred that the part is immersed
with sonication. The similar result can also be attained by
oscillation. However, the sonication is more preferable than

the oscillation in the case of that the part is small and further

in a tubular shape. The treating time is sufficient to be from



conpound selected from2,6- di-t-butyl-p-cresol, 2,4,6-tri-t-butyl phenol
and 4,4' -nethylene bis (2,6-di-t-butyl) phenol. The peak-torque descendi ng
conposition of the present 15 invention is a treating solution effective
for the netal parts as described above. The treating. nethods. of the
metal parts include a nethod in which the netal rt . hS~.mers Ln-the
peak-torque descending conposition. In order to ﬁ%ﬁéihiﬁfc%ﬂ??ﬁgoéurface
of the part 20 without unevenness, -t is preferred that the part is
imrersed with sonication. The simlar result can al so be attained by
oscillation. However, the sonication is nore preferable than the

osci |l I'abhor BB theosaseref abhat theipaklkd.s small and further in a tubular
shape. The treating tinme is sufficient to be fromDated 1'1 Decenber 2003

L7 about 30 £peapdp bocanoutyd HLBUSChacAl LObn! LEA Lia he ptal part with

t he peak-torque descen conposi n,. drying at “normal 'tenperatures,
prefergb‘l& ai r.-drryii ng. ag.norrral . .terrpt;:tr atures is carried out. 5 The nor nal
t enper SEGFENHLBE ROFEPRILLCPer 8FFdES 6% KQ SRS T WWEYi ng from 15 to
25C_In the case of using the solvent which is '"hard to dry, it is
necessBRFfIERAPIYhal FefpBiag (rle HITNRY MemRSr 3 rg 2 idt 68 TaAEY ATt he tine
period for drying is prolonged. Therefore, it is advantageous that the
corfpouftiewvima i teraaeya thir ¢ vsdd yeire insksiraf erfedda vent emPhe agoingent .
suitable for drying at a normal tenperature is a solvent having a boiling
poi nt ranging from 15 to 25°C. 1In the case of using the solvent which

is ‘hard to dry, it is necessary that the temperature of warm
air is elevated and that the time period fof drying is prolonged.
Theréfore, it is advantageous that the éompound which is ea‘sy
10 todryis us.ed. as the solvent. The solfrent suitable for drying
at a normal temperature is a §olvent having a boiling point
of 130° or less.
The solvents includg h}Irdrocarbons having aboiling point
of 130° lor ‘l_e'ss among the hydrocarbons mentiocned above, such
15 as nonane, hexane, isohexane, heptane, isoheptaﬁe and benzene;
and ethers such as die't.hyl ether, ethylvinylr ether and
'—:i:sbpropy.‘l.methyl ether.
- Further,l in the step for surface treatment of a metal
part with the peak-torque descending composition in the preséht
20 invention, hot-air drying can be carried out after treating
the m.etal.'part with the peak-torgque descending composition.
In the case of using the solvent which is hard to dry, it is
necessary that the température of hot air is elevated and that

the time period for drying is prolonged. Thus, it is



~180C o

of 130 or less.. The solvents include hydrocarbons having a boiling point
of 130 or | ess anong the hydrocarbons nentioned above, such 15 asnonane,
hexane, i sohexane, heptane, isoheptane and benzene; and ethers such as

di et hyl ether, ethylvinyl ether and isopropyl nethyl ether. Further, in the

step for surface treatnment of a nmetal part with éﬂﬁmpg?BeEggaggggﬁscending

conposition in the present 20 invention, hot-air drying can i ed out
after treating the netal part wthgt he peak-torque descendi ng conposition
In the case of using.the solvent which is hard to dry, it is necessary
that the tenperature of hot air is elevated and that the tinme period for
dryi ngatisaptabengedthdbushei tompobatiedhithDéseabey 2003r¢8iadvaatiageous
that the conpound which is easy to dry is used as the solvent. The.

t enper a5 UL Re0EohQEnaLr Fife dasipabhyuid@ ot hgotf ange 08 &M dBOyt 0n150C
consi dering safety. The boiling point of a solvent capable of drying

W thin, 5 30, put oo oat 1 bt Al SherPeLALune, L aAOLDGLrom 120 t07150C is

ess- Suc vents, he re n- decane (boiling

Bl ﬁ;“%?-’ﬁfﬁﬁ#%fu’a%é%w%sgé{ T S SR

peak-torque descendi ng conposition of the present invention. The part
hawi ng38 Bingtrg pérhPbnaifckeapsratyssr whagling from 120 to 150°C

is 180°C or less. As such solvents, there can be mentloned
n-decane (boiling point; 174°C)‘and_the like in straight chain
- hydrocarbons. |
Theparthavingaslidingportionofthepresentinvenﬁion
16 isSurface*treatedwithwjuapeak—torquedescendingcomposition
of ‘the present invention.
The part having a sliding portion includes a gearwheel
body having a slip mechanism made of a metal gearwheel and a
metal pinion, for example, a watch part wherein the gearwheel
15 orthepinionissurfacetreatedwiththepéak—torquedescending
composition at least prior to assgmbling the gearwheel body.
The process for producing a component or a precision
machine having a sliding portion of the present invention
comprises immersing a part, for example, a watéh part, in the
20 peak-torque descending composition of the present invention,
adhering or absorbing the composition on the éurface of the
part, immediately thereafter, removing the part from the
compoéition, foilowed by drying at a normal temperature,

preferably with air at a normal temperature, and assembling



body having a slip nechani sm nade of a netal gearwheel and a netal pinion,
for exanple, a watch part wherein the gearwheel 15 or the pinion is surface
treated with the peak-torque descending conposition at |east prior to

assenbling the gearwheel body. The process for producing a conponent or a

preci sion machi ne having a sliding portion of the
conprises imersing a part, for exanple, a watch paértgé(?qbef:%g C#O%g

peak-torque descendi ng conposition gf the present invention, adhering or
absorbing the conposition on the surface of the part, i medi ately
thereafter, renmoving the part fromthe conposition, followed by drying at
a nor nel waenpersrnorent prefatclbl (p redils iy mathaneor weing eipsedatiede, and
assenbling Dated 1'7 Decenber 2003 19 a watch conponent or watch (precision

machi ngartsi nAstdie ddidelenpadbhedAfbddd caty abnte ered mposs, bd ha sabove
drying can be also carried out with hot air at from 120 to 150C. The

component . gr. &(EI $i;eR pRGhine havigyg a 1~°éd CUd“915Cﬁ000”' on of the present
e

invention’inc s a conponent or ,precision machine produced by such a

process, for T Xa%m tg%@r E(@:%%lls qyrrfa%rhl%ev\@}agﬁﬁ aLnsglJ’?dﬁJl p_mechani sm

made of a nmetal rreta pinion or usi ng h| S
gearwheel . . body a vvat . Jpress f| nmet hod of the present

i nvent FGT 568 S e§g‘|ené’re§ aﬁnv 1t rfrl"trbc at preR e onPFi ses

previously inmersin the netal plate or the shaft in the peak t or que
-descendfirr?@lsé@r‘ﬂp@@i? L8 BrogHeegr bgewclitrﬁ/é%ﬁqcaw%ao%fr iS¥GTE Sab<or bi ng”

gearwheel body for a watch having a slip mechanlsm made of a
"metal gearwheel anda me'tarl pinionor awatchusingthisgearwheel
body for a watch.
10 | The press fit method of the present invention, on pfess ing
ametal shaft intoametal plate, comprises previously immersing
' the metal plate or the shaft in the peak-torque descending
composition of the present invention, adhering or absorbing
the composition onto an inner surface of a hole for press fit
15 of the metal plate or onto the surface of the shaft, immediately
© thereafter, taking out the met;al plate or the shaft from the
c:omiao-sition, followed by drying. By performing such surface
treatment, no large stress arises even when the metal shaft -
is pressed inte the metal plate, and therefore, burr phenomenon

20 of the metal does not occur.

EXAMPLE
The present invention is explained with reference to the

following examples, but the invention is not limited to these



t he conposition onto an inner surface of a hole for press fit 15 of the
netal plate or onto the surface of the shaft, imediately thereafter,
taking out the netal plate or the shaft fromthe conposition, followed by
drying. By perform ng such surface treatnent, no large stress arises even

when the netal shaft is pressed into the netal pl herefare, burr
phenonmenon 20 of the netal does not occur. EXANPU%hSqﬂ2?%F%@§ﬁfﬁﬁﬁvention

is explained with reference to the&%pllomﬁng exanpl es, but the invention is
not limted to these Dated 11 Decenber 2003 20 exanples. In the Exanples,
as a part to be treated using-the peak-torque descendi ng conposition of the
presentxhpyealion, a center wheel used for Watch #10 produced by G tizen
Watch 5 Co., .Ltd. was chosen- The center wheel of #10 of a gearwheel body

" conprises a ggaEpEe % havying g%rgCﬁ re referr Lin nd a center
wheel pinion. Bo ? & §earwnedl “a %rgiﬁ%b%e %%5%%5 e“%ﬁ“ﬁégﬁ%g _ The
pinion is de of i,ron and -the gearwheel | s nade of brass- In order to
hssenbPESEREOGGRRABEFeBBAYS T0TPEo1 5L eR oG FFAEhEE SERBEGUAFSRBAP R th H
spring structure is fitted into the Einion wi th pressure. Problematic
adhesi 8ncgherusheRl BERE APirsWasabf #lPi rgornecsd- THeCHbkrEDNYBESR t or que at
an initial stage is produced when intended to rotate gearwheel and pinion
wi tth afhesi bhdorwisisitorsdrond THEhaeniter wheedmsf it pdak gesgwbe&d produces
at the first tinme slip. Further, plastic gearwheel s- ‘ '
body comprises a gearwheel having a structure referred to H
spring and a center wheel pinion. Boththegearwheeléndpinion
are made of metals. The pinion ismade of iron andthe gearwheel
is made of brass. In order to assemble the gearwheel body,
10 it isenough that the gearwheel with H springstructure is fitted
~intothepinionwithpressure. Problematicadhesiénahdfusion
bondariseonfittinginto-Thenmximumpeaktorqheaténlinitiél
stage iéjproduced when intended to rotate geafwheel and pinion
with adhesion or fusion bond. Thatis,thenmximmnpéaktorque
15 produces at the first time slip. Further, plastic gearwhéels~
are also used for this watch.
In treating the center wheel, the effect is attained by
treating at least either the gearwheel or the pinion. However,
the both may be treated.
20 In the watch, the effect of lowering the peak torque is
extremely high when the center wheel having a slip portion is

treated with the peak-torque descending composition of the

present invention.



are also used for this watch. In treating the center wheel, the effect is
attained by treating at |east either the gearwheel or the pinion, However,
the both may be treated 20 In the watch, the effect of |owering the peak
torque is extrenely high when the center wheel having a slip portion is

treated with the peak-torque descendi ng conpositi ¢y
i nvention. Dated 17Decenber 2003 21 Exanples | and é, QZQE%%ﬂ%ﬁﬁﬁp?ve

Exanples 1 and 2 (Selection of a stdlvent suitable for the peak-torque
descendi ng conposition)- Hexane as a hydrocarbon sol vent (Exanple 1) ,
diethyl ether 5 as an ether.. solvent (Exanple 2) , isopropyl alcohol as
an al cBKamlpdeisvéne angt CompBxaiplve Exampd est Hylangcét ate as an ester
sol.vent (Conparative Exanple 2) were prepared. 0.1% by wei ght of
tri-n-Whaeykcpiosphf besdietcorgsngtablerfeid tiak peladsaidtgmecedtecendsngdded as an
anti-sticking agent 10 to each of the above solvents to obtain 4 types of
peak-t gpfigBsi@asegndi ng conpositions. Next, the pinion was placed in a
beaker contai ning the ‘peak-torque descendi ng conposition, and sonicated

2 Strainer, ARaear e RO Rar R TR eGSRy P e pi i on
Lot oot B b RO BUSHTRAS HRe SRRt b oL aatlfgont e
solvent {(Comparative Example 1) and ethyl acetate as an ester

solvent' (Cémparat‘ivé Example 2) were prepared.

0.1% by _weight of tri-n-butyl phosphite belonging to
neutral phosphite ester was ad.c-IécﬂlhaS' an 'énti'wsticking a'ge'nt

10  to each of the abové solvents to obtain 4 types of peak-torque
descending compositions.

Next, the pinion was placed in a beaker containing the
peak-torgque descending cofnpo‘sition, and sonic,ate'd fér 3 min.
Subsequently, the pinion was taken out from th‘e‘beak.er using

15 a strainer, a_nd dried with hot air a£ frc;m 1;?_0' to 150°C to yield
the piniop treatedwith thepeak-torque descending compos_ition .

Next, the center wheel having the slip ?o-rtion for Watch
#10 produced by CitizenWatchCo., Ltd. was made using the pinion
obtainedby treatingasdescribed above and the gearwheel without

20 the treatment.

The slip torque of the thus made center wheel was measured

using a torque meter. The peak (maximum) value of slip torque

‘when the wheel initially began to move was the measured value.

It has been found that the wheel teeth of the plastic gearwheels



#10 produced by Ctizen Watch Co., Ltd. was nade using the pinion obtained
by treating as described above and the. gearwheel without 20 the treatnment.
The slip torque of the thus nade center wheel was neasured using a torque
meter. The peak (maxi num) value of slip torque when the wheel initially
began to nove was the nmeasured value. |t has been,f t hat eel
teeth of the plastic gearwheels Dated 11 Decenberqﬁﬁég?gEeﬂgggapﬁpghhe gear
train portion are chi pped when the gbip torque is over 15 g. As the results
of the neasurenment of the slip torque, the peak (maximum values of the
slip torque were 10 g in the 5 case of using hexane, 11 g in the case of
di et hylustdigor tiife gebi tihein paseioof a6 epioRHd wheahdle sang tdrguén the
case of using ethyl acetate as the solvent. Fromthe above, it has been
found tjhatodde psey of hydrocarbon or ether is better as the solvent. 10 =
Exanpl es 3 and 4, and Conparative Exanples 3 and 4 (Selection of an
extrenme pres it for the t e sce din
corrposi ti on) %eté%g?ét relr#:e %’&Iegcglu% éneaagseun r| co(r)fres Eca Iéc?‘i%’ (Exanpl e
bel neyt r al hat ester trixylenyl phOSphIte (Exanpl e 4)
beI ongltﬂ'beg Pﬁéﬁmﬁﬁ‘ésgﬂff} Seetehhre %ﬁn‘l%ﬁ@éﬁ&’iﬁ HeLRi dfndsphdtke
(Cbnparatlve Exanple 3) haV|n%. sulfur in the nolecul e, and dlbenzyl
Su|§|déxﬁﬁbﬁﬁamﬁqqgghexane, g in the case of dlethyl ether, 15

a in the.casevof isopropyl alcochol, and 14 g in the case of
qsingfethyl acetate as the solvent.

From thgwépgvé, it"hag‘beeﬁ féund ‘that tﬁe use 5f
hydrocérbon 6r ether_iszbepte; as the solvént.

10

Examplesij_and 4, aqd Comparative'ﬁ;amples 3 ana 4
(Selection of an'ékfréme présSure.agent Sui£able for the
peak#torqueidescending compositién)
As.an extreme pressure agenﬁ, tﬂmeéy[ phosphate
15 (Example 3) belonging to neutral phosphate esﬁer, trixyleﬂyl
phosphite (Egample-ﬁ) beléqging to neutral phosphite ester;'
molybdenum dithiophosphate (Comparative Example 3) having
sulfur in the molecule, and dibenzyl sulfide (Comparative
Exampié'4) having sulfur in'the moleéule were added each in
20  an amount of 0.3% by weight to nonane which is a hydrocarbon
solvent to prepare 4 types of peak-torque descending
'compositions..
Next, the pinion wés piéced in é beaker containing the

peak-torgue descending composition, and sonicated for 3 min.



Exanpl e 4) having sulfur in the nplecule were added each in 20 an anmount of
0. 30 by weight to nonane which is a hydrocarbon solvent-to prepare 4 types
of peak-torque descendi ng 'conpositions. Next, the pinion was placed in a
beaker containing the peak-torque descending conposition, and sonicated

for 3 mn. Dated 1-7 Decenber 2003 '23 Subsequent]| i.nion t aken
out fromthe beaker using a strainer, and dri ed E{t%& ﬂipgﬁ?mbeitz\ﬂﬁSom 120

to 150C to yield a pinion treated ith the peak-torque descendi ng
conposition. Next, the center mhee? having a slip portion for Watch- 5 #10
produced by Cltlzen Watch Co., Ltd. was made using the pinion obtained by

treatidgg, %é%*b%@ \fﬁcﬁﬁ%ath%a%ﬁr%eekrwntEﬁetbeéh@rtwﬂ:ﬁ@ent The

peak (maxi ue of "the slip torque of the thus nade center wheel was

measured in . the sa n, Exa ne, Exanpl e 1,
it ha§aﬁ&&ﬁlpﬁdhdagﬁéyaqﬁgWﬁﬁ%@b Stff ]%%Q?ﬁg§gg%?mhg %fdusegpfor
the gear train portion are mhen th torque is over 15 g. As
the redmitdogf treasarerht tccg’feg SIEPE G ﬁacegﬁéng %{&P‘i%& Rum 8al ues

of the slip torque were 12 g or less and 15 were. %ood in all cases
exam ned. N&J@xt it Héehiagmteanpdeslubeving Bi §hLRuRPArEpnt ESF Wak<Pcarried
out where the gearwheel was stored under the circunstance at 45C and at a

' elsat | 20 pubiidicky nf Ca5%zkorianeh font H.tdsvaa nadabs ingd-h# BEDEGRAt i on was
observed in the cases of the _ _ .
obtained by_treating asdescribedabove and the gearwheel without
th-e t:re.atment-
. The peak ‘(maxim'ttm) value of the slip torque of the thus
‘made t:eﬁtér wheel was measufed in the same manner as in Example
10 1. BAs mentiohed in Example 1, it has been found that the wheel
teeth of the plastlc gearwheels used for the gear train portion
are chlpped when the slip torque is over 15 g.
As the results of measurement of the slip torque, the
- peak (maximum) values of the slip torque were 12 g or less and
15° wére. go.odli.n all cases examined.

Next, the high témperature and high tmmidity test was
carried d'dt where the gearwheel was storedunder the circumstance
at 45°C an_d at a relative humidity of 95% for one month. As
a' result, no discolot:ation was observed in the cases of the

20 parts u31ng neutral phosphite ester andneutral phosphate ester,
N whereas dlscoloratlon was observed in the casesusingmolybdenumn
dlthlophosphate and dlbenzyl sulfite.

From the above, it has been found that neutral phosphate

ester or neutral phosphite ester is excellent as the extreme



20 parts using neutral phosphite ester and neutral phosphate ester,

wher eas di scol oration was observed in the cases using nol ybdenum

di t hi ophosphate and di benzyl sulfite. Fromthe above, it has been found
that neutral phosphate ester or neutral phosphite ester is excellent as
the extreme Dated 11 Decenber 2003 24 pressure aggileq FfoRRLARSer2008 12, and
Conparative Exanples 5to 7 (Experinent to obtain an optlnun1concentrat|on
of the extreme 5 pressure agent) T stearyl phosphite which is a neutral
phosphite ester was added in an amount of 0.005% by wei ght (Conparative
Exanple 5), 0.010 .by weight (Exanple.5) , 0-05% by wei ght (Exanple 6),
0.1 % byeneughkt agexanple 7) ', 0.25 % by weight (Exanple 8) , 0. 5% 10 by
wei ght (Exanple 9) , 1% by weight (Exanple 10) , 3 by weight (Exanple 11),
5% by wei ght (Exanple 12), 7% by weight (Conparative Exanple 6) or 10% by
“wei ght (Conparative Exanple 7) to nonane which is a hydrocar bon sol vent to

Prepar g, aREaKs! o Qe 19¢S 8adBApGOmRaT! iEQ{'ag_gljeé Naxf .7 the pinion was
pl aced g conposition, and

i d f ub. h f he -
beaker (FEPRG LG, Fai FRrAn Al o FLGot Sor ot Chrl Tae T SAT b 6 00 1o

yield a pinion treated with the peak-torque descendi ng conposition. 20
Nex?, PRESSHAEeAI®A¢dl having a slip portion for Watch #10 produced by

G tizen Watch Co. , Ltd. was nade using the pinion
Tristearvyl phosphite which is a neutral phosphlte ester

was-added in an amount of 0.005% by weight (‘Comparative Example
.5), 0.01% by weight tExample,5), 0.05% by weighf (Example 6},
0.1% by weight (Example 7}, 0.25% by weight (Example 8), 0.5%

10 by weight (Exampla 9), 1% by weight (Example 10), 3% by weight
{Exanple 11), 5% by weight (Example 12), 7% by weight
.(Comparative Enample 6) or 10% by welght (Comparative Example
7) to nonane which is a hydrocarbon solvent to prepare
peak-torque descending compositions.

15 Next, the pinion was placed in a beaker containing the
peak—torque descending coﬁposition, and sonicated for 3 min.
Subseguently, the pinion was taken out from the beaker using
a strainer, and.dfied with hot air at from 120 to 150°C to yield
a pinion treated with the peak—torquesdescending composition.

20 Next, the center wheel having a slip @ortion for Watch
#10producedbyCitizenWatchCo.,Ltd.wasmadeusingthepinion
obtainedbytreatingasdescribedaboveandthe gearwheel without

'theAtreatment.

"The peak (maximum) value of the slip torque of the thus



obtained by treating as described above and the gearwheel w thout the
treatnent. The peak (maximum) value of the slip torque of the thus Dated 17
Decenber 2003 25 made center wheel was neasured in the same nmanner as in
Exanple [|. As nmentioned in Exanple 1, it has been found that the wheel

teeth of the plastic gearwheels used for the gear fjigd iy BRESHRL 2085€
chi pped when the slip torque is over 15 g. 5 As the reELIts o?gneasurenent

of the slip torque, when the addedsanount of tristearyl phosphite was

0. 005% by wei ght, the peak value of the slip torque becane 20 g or nore
whi ch was the val ue exceeding the neasurable limt of the torque neter
When thedaddsdcamehatd wfs meastueadyin pgiies phine enaverer @s018ERQEE 10 and

0. 1%.by weight, the peak values of the slip torque were 12 g, 10 g and 9.8

g, respectayekycivhen ihexadgad apounthaef bebhishead thaghesehiteewere 0. 25%
0.5% 1% 3% 5% 7% and 10% by weight, the peak values of the slip torque

- Wer e %Qeg g:ff *:ﬁ%%la’éjci% Le&8aR8e1 154091 QLERE VRId 00 -9f ntASE dH Ni ons,
e added a n

when t unt of "tristearyl phosphite was 7% by wei ght or nore,

the extrene, .pressure agent. deposj on_th urface.” This showed that the
treateﬁr%iﬁ?bggeér%ﬂ%%ogg?nsgﬁ eg?%ﬁg%,?ﬁn g?geggc N not be used as the

part for the watch. 20 Correspondi ngly, wehn only.the gearwheel was treated
~or 2 both of ®heRfedRMidds &td 'ﬁéuﬁgﬁ%8ﬁ rEh?r%Qde?g¥%%esiﬁ%?%f resul ts

were obtained as that in the case where only the pinion = |
' the added amount of tristearyl phosphite was 0.005% by weight,

- the peak value of the slip torgue became 20 g or more which
waé the value exceeding the measﬁrable limit of the torquemeter.
When the added amounts of tristearyl phosphite were 0.01%, 0.05%

10 .and 0.1% by weight, the peak values of the slip térque were
12 g, 10 g and 9.8 g, respectively. When the addéd amount of
tristearyl phosphite were 0.25%, 0.5%, 1%, 3%, 5%, 7% and 10%
by weight, the peak values of the slip torque were 10 g or less
in all cases.

15 Upon observation of these pinions, when the -added amount
of tris‘teéryl phosphite wa'sA"l% by weight or more, the extr-eme.
pressure agent deposited on the surface. This showed that the

" treated pinions are poor in appearance, ‘and they can not be_
used as the part for the watch.

20 éorrespondingly, wehn only the gearwheel.was treated or
both‘of the gearwheel and tﬁe ﬁinion were treated, the similar
results were obtained as that in the case where only the pinion

was treated. From these results, it has been found that the

" effect can be obtained when at least either one was treated.



was treated. Fromthese results, it has been found that the effect can be
obt ai ned when at | east either one was treated. Dated 11 Decenber 2003 26
When the center wheel treated with the extrenme pressure agent at a
concentration of fromO0.01 to 5% by wei ght, which was a conformng article
in the above experinent, was installed in Watch Ve tizen
Watch Co., Ltd. and the operation 5 was conflrnedﬁiﬂgpﬁgg%?%qb%Pu&%

teeth occurred and the operation wgs good in all cases exanlned Fron1the
above results, it has been found that the concentration of the extrene
pressure agent is preferably in the range of from0.01 to 5% by wei ght,

nore preferalfan ithet bentOrraingel of rdatod ikt 0h8. &t bymavghghdsukxanpl es 13

to 1.5 and Conparative Exanples 8 to 9 (Selection of an corrosion

i nhi bidpdn B Ut @Dl nfc@n th® i REYE FHAUS | @qsgsné%nqupéw;IWCHS To
nonane whi ch i s a hydrocarbon sol vent, 0.25% by wel ght of triol eyl

phospm§§a%rff]oh§:3{]§gtrrtqlcl%h9ﬁpgﬂé gbs%eéx&a@a s d,, 288 e, exLgene

pressure agen urther, as an corrosi Ibitor, pentaerythritol
-monobut ASA corrt nhl sented by the follomnng
chen1éﬁ¥%? ﬁ%ﬁgpfﬁﬁ%f%% QF%HEQ&; ﬁ?it?ﬁgﬁﬁt(ﬁﬁﬁ #+%¥ty acids,
sul fonate corrosion |nh|b|tor [trade name: NA-SUL 729, naker: King Ltd.
USR], WS sFRmEL 58gd. c%@rbéﬁsbhnsnﬁffbws#l[F@&&é REFUTIRE 8DC tHSS, maker:
King Ltd. , USA] was added each in an anpunt of 0 .25 0 by weight to
pr eparapsratypas wis peakdt bngaéldessendieprgmined.
From the above results, it has ‘been found that_ the
concentration of the extreme pressure agent is preferably in

| the range of from 0.01 to 5% by weight, more preferably in the

10 range of from 0.1 to 0.5% by weight.

Examples 13 to 15 and Comparative Examples 8 to 8

(Selection of an corrosion inhibitor suitable for the
peak-torque descending composition)

15 To nonane which is a hydrocarbon selvent, 0. 25% by ﬁeighf
of trioleyl phosphite whichis neutral phosphite‘ ester was addea
as the extreme pressure agent, and further, as an colrrosion
inhibitor, pentaerythritol monqbutyl ester, ASA corrosion
inhibitor represented by the following chemical formula,

20 stearicacid beionéing to straight chain fatty acids, sulfonate
corrosion inhibitor [trade name: NA-SUL 729, maker: Kingl Ltd.,
U‘SAj , Or amine salt corrosion ihhibitor [trade name: NA-SUL
EDS, maker: King Ltd., USA] was added each in a'n am_o_un.t of 0.25%

by weight to prepare 5 types of peak-torque -descending



Dated 1'7 Decenber 2003 27 conpositions. 0 HHICCGC--- CH1 HiRCO H2 C
i C-OHO- CH2 5 Next, the pinion was placed in a beaker containing the
peak-torque descendi ng conposition and sonicated for 3 mn. Subsequently,
the pinion was taken out fromthe beaker using a strainer, and dried with
hot air at from 120 to 150C to yield a pinion tre t or que
descendi ng conposition. 10 Next., the center mheeﬁhﬁgi?zgg?%@igaﬁggport|on
for Watch #10 produced by’ Cltlzenzyatch.Co. , Ltd. was made using the
pinion obtained by treating as descri bed above and the gearwheel w thout

the treatnent. The peak (maxinmum value of the slip torque of the thus -15 |

made cedimss wheehswas neasured in the sanme manner as in Exanple 1. As
mentioned in Exanple 1, it has been found that the wheel teeth of the
pl asti ¢ gearwheel s used for the gear train portion are chipped when the

slip torque is over 15 g. As the results of neasurenment of the slip torque,

in the 20 cases using pentaerythritol nonobutyl ester, the above ASA

O
H V4
H,C ¢——C—OH
~° H,
H,C—— € . C——0OH
AN /S
0—CH,
5 Next, the pinion was placed in a beaker containing the

peak-torque descending composition and sor_li_cated for 3 min.
Subseguently, the pini.on'was taken out frbm the beaker using
a strainer, and dried with hot a‘ir at from 120 to 156°C to yield
- a 'pinion treated with -the'peak—tbr'i:jue'-‘d'é"s;c:endi‘ng composition.
10 Next, thé center wheel having the slip 'por‘t.ion‘ for Watch
#10 produced by Citizen Watch Co., Ltd. was made using the pinion
obtainedbytreatingas described above and the gearwheel without
the treatment.

The peak (maximum) value of the slip torque of the thus
15 .r.ﬁ.ade center wheel was measured in the same manner as in Example
1’. As mentioned in Example 1, it has been found that ;che wheel
teeth of the plastic gearwheels used for the gear train portion

are chipped when the slip torque is over 15 g.
As the results of measﬁrement of the slip torqué, in the

20 cases using pentaerythritol monobutyl ester, the above ASA



Dated 17 Decenber 2003 28 corrosion inhibitor, and stearic acid bel ongi ng
to straight chain fatty acids, all the peak values of the slip torque were
10 g or less, whereas the peak values were 15 g or nore in the cases using
sul fonate and am ne salt corrosion inhibitors. 5 Fromthe above, it. has
been found that ester, ASA and straight chain fatgaedst Be6RhbL008
inhibitors are suitable for. the peak-torque descendi ng conposition.
Exanpl es 16 to 18 10 (Experinment t@gobtain an opti mum anmount of an
corrosion inhibitor to be added) To nonane which is a hydrocarbon sol vent,
0.25 % by weight of trioleyl phosphite which is neutral phosphite ester
was adcedrossonnimxilvidier preess wteanianta cididee fargieg  tassmatoht osi on 15
-inhibitor, pentaerythritol nonobutyl ester was added in an anount -of

0. 1- O6bchExamt £ tyl 611 8s 2% Exanpd £k a1 v of. d¥% 3yl i prebglne(xaapl e 18) to
prepare 3 types of peak-torque descending conpositions.. Next, the pinion
was pl pgeg Jon l@sge%ﬁéré‘é)@tt@'léqg@%ﬂ be1uéd perk-i9rgus H%%%eﬁlﬂ' Ble

conposition and soni cated f Subsequently, the pinion was taken

out 1oL he, begkel I c 85T GhIL, 2200, dEhed ubh shols Al Al from 120

to 15 0 y|e a pinion trea the peak torque escendi ng

OO e St e WSElp LAY R AG 5L POl oRokor Yt ch Datec

é.t_raight chain fatty acid corrosion inhibitors are suitable

for the peak-torgue descending composition.

Examples 16 to 18

10 (Experimgnt toobtainan optimumamount of an corrosién inhibitor
to be added)

To nonane which is é hydrocérbon solvent, 0.25% by weight
of trioleylphosphite whic;h is neutral pAhos'phite ester was added
as an extreme pressure agent, and further, as an corrosion

15 inhibitor, pentaerythritoi monobutyl ester was added in an
amount of 0.1% (Example 16), 0.25% {(Example 17) and'0.4%r by
weight (Example 18) to prepare 3 types of peak-torque descending
compbsitioﬁs'-

Next, the pinion was placedr in a beaker containing the

20 ; peak—t§rque d:es_.cending éompos.i'tion‘a;n'd sonicated for 3 min.
Subsequently, the pinion was taken out from the beaker using
a strainer, and dried with hot air at from 120 to 150°C to yield
a pinion treated with the peak—torqué descending composition.

Next, the center wheel having the slip portion for Watch



- #10 produced by G tizen Watch Co. , Ltd. was nade using the pinion obtained
by treating as descri bed above and the gearwheel without the treatnent. The
peak (maximum value of the slip torque of the thus 5 made center wheel
was neasured in the same manner as in Exanple 1. As nmentioned in Exanple
1, it has been found that the wheel teeth of the pliasihp-g8apyhRpLs used
for the gear train portion are chipped when the slip torque Is over 15 g.
As the results of neasurenent. of the slip torque, when 10 the
concentration of the corrosion inhibitor was 0.10 or 0.25 0 by weight, the
peak torque value was 10 g or |less. However, when it was 0.4% by wei ght,
‘the pe#R Otpreecadbye Wbz AW gt chBroam tteseasinadwashagrtHeophdibhat the
anount .of corrosion inhibitor to be added is preferably equal to' or |ess

than t k@ talBeddANCLRi £ 8hd 98 Rfsd NS RIBSIRaRE BB Y Ea ARIREE 1 whL BButSi NCe the

effect of corrosion resistance exerts in the anobunt ranging fromO0.01 to
0. 5% by weight, it s preferred that the concentration of the corrosion
inhibitor is %rgﬁi6f01 to 0. 5% by weight and is equal to or less than the
concentratio

20 of t t . EX | S ti f
sol vent capagr‘g %ga]ﬁerrﬁﬁ?%?‘igfgge‘{ﬁ%ssﬁ%{ gagggf’aﬁ’ ?9%@%%?5‘%%@%\; ?Ei (.r)1 18

m nut es) Dated 11 Decenber 2003 30 0. 25% by wei ght of trioleyl Ehosphite

whizh FEfeEPRBP “BIfSpHPENRATEFedhdd BtcP IS "aRTEx 32 FraBBtFfe agent to

each :
1. As mentioned in Example 1, it has been found that the wheel

- teeth of the plastic gearwheels used for the gear train portion
are chipped whén the slip torqgue is over 15 g.
As thé results of measurement of the slip torque, when
10 the concentration of the corrosién inhibitor was 0.1% or 0.25%
by weight, the peak torque value wés 10 g or less. Howevef,
when it was O.é% by weight,-the peak torque value was 14 g.
From these, it has been found that the amount of corrosion
iﬁﬁibit;fléo bé added is preferably equal to or less than the
15 concentration of the extreme pressure agent.

Also, since the effect of corrosion resistance exerts
in tﬁe amount ranging from0.01 to 0.5% byweight, it is preferred
that the concentration of the corrosion inhibitor is from 0.01
to 0.5% by weilght and is equal to or less than the concentration

20 of the extreme pressure agent.

Example 19

(Selection of a solvent capable of being dried with hot air

at from 120 to 150°C within 10'minutes)



of hexane (boiling point: 68"C) , nonane (boiling point: 150'C) decane
(boiling point: 174'C) and dodecene (boiling point: 216°'C) 5 as hydrocarbon
sol vents to prepare peak-torque descending conpositions. Next, the pinion
‘was placed in a beaker containing the peak-torque descendi ng conposition,

and sonicated for 3 mn. Subsequently, the pinio t omthe
beaker using 10 a strainer, and dried with hot ai?k§$§ri§§§%5%¥tgb§500c for

10 min to yield a pinion treated wi 8k the peak-torque descendi ng
conposition. The obtained pinions were observed under a mcroscope. As the
.results, the pinions were all dried when hexane (boiling 15 point: 68 C) ,
nonane (boi | i‘ﬁg?%oibm weightopf, tuhel et aneogmivt t¢ nfriqioilet neursad) were
used for the solvent. However, in the case of using dodecene (boiling

poi nt : PIGUR)ifoesthe wab\vahicd pean sottvente peraisned agentryd kg otoul d not
be conpleted. In the production of the parts of the present invention, it

I's necesSheyand0(Bdi Citphetatdragang ,f 8bnan&NQds tidPpot he t hes@lyvent
remai ned, the parts arebadhered in the assenbllnéﬂggep of ?%e center

wheel , aciihd 5o PAILSpERLAAY 08) REERL oD PHEE 91 £y RQNRI.Prdag  act ual

use conditions, It 1S preferred that i'ng pol nt is

1805C. o hissiro Dttt Ly RRAIET 2003, 31 Fxaml e, 20, and. Comarat T ve

Exanpl e 10 “(Experi nment en a par I'ng a"s %9t r eat ed
mgth.t@%ﬂg§§$é£&ﬂge descendi ng conposition) ‘

Next, the pinion was placed in a beaker containing the
péak—tdrque descehding composition, and sonicated for 3 min.
Subsequently, the pinion was taken out from the beaker using

10  a strainer, and dried with hot air at from 120 to 150°C for
10.min to yield a pinion treated with the peak-torque descending
compositioﬁ.

| The obtained pinions were observed under a microscope.
As the results, the pinions were all dried when hexane (boiling

15 ’point:68°C),nonane(boilingpoint£150°C),anddecane(boiling
éoint: 174°C) were used.for the solvent. However, in the case
of using dodgcene {(boiling point: 216°C) for the.éolvent, the
solvent remained and drying could not be completed. In the
productionofthepartsofthepresentinventibn,itisnecessary

20  to complete drying for a short time. IFf the solvent remained,
thepartsareadheredintheassemblingstepbfthecenterwheel,

and the parts can not be produced. Therefore, considering

_ aétual use conditions, it is preferred that the boiling point

of the soclvent is 180°C or less.



5 Aswitching lever sliding in a watch conponent was surface-treated using
t he peak-torque descendi ng conposition containing nonane used in Exanple
19 as a solvent in. the sane manner as in Exanple 19. Next, the
surface-treated switching | ever was 10 incorporated into the watch, of

whi ch assenbling was conpleted. Switching 'operathaey mge&gﬁ@@gz@%looo
times while applying 3 g load to the lever portion (Exanple 2 . Al so,
for conparison, the simlar experijtent was carried out using a
conventional watch w thout the surface treatnent (Conparative Exanple 10).
15 As the results, the initial state could be maintained in a state where
abrasion scarcely arose in the watch incorporated the surface-treated
switching | ever. However, the sliding portion was scarred in the case of
t he coRxempilendd awdt ChmpafaEilom Ekemplievdl i't has been found that the
peak-torque descending conposition is also effective for treating the

conmpongnkpbaymBgtawséh th g ROHEWhg Baked didigDpeerbern ¥8@3c3dakxanpl es 21
to 23 To nonane which is a hydrocarbon solvent, trioleyl phosphite which

is a nsyr;aalthehgéaizucsrﬁageae@eana%@daompegltq@hqnt of 0.25% by wei ght as.
an.extrene pres ure agent 5 further, "as the corrosion inhibitor,

pe aerythrl nobut y este ASA corrosr i nhi bitar Je resented by

t he above chen? g? R%%?n%?ver Siifiea i ¢"adi SPOnglﬁbrro Vfralght chai n

fatty acrds
urface-treated using the peak-torque descendlng composition

contalnlng nonane used in Example 19 as a solvent in.the same
—manner as.in Example 19. |
Next, the eurface—treated switching lever was

10 incorporatedintothewatch,ofwhichassemblingwescompleted.
Switching bperaticn was repeated 1000 times while aﬁplyihg 3
g load to the lever portion (Example 20). Also, for comparison,
the similar experiment was carried out using a conventional
watch without the surface treatment (Comparative Example 16).

15 As the results, the initial state could be maintained
in a etate where abrasion scarcely arose in the watch
incorporated the surface-treated switching lever. Howeeer,
the sliding portion was scarred in the case of the conventional
watch.

20 From the above, it has beeﬁ found that the peak-torgue
descending composition is also effective for treating the

component having a sliding portion.



was added each in an amount of 0.25% by weight to prepare 3 types of
peak-torque descendi ng conpositions. 10 Next, the pinion was placed in a
beaker containing the peak-torque descending conmposition, and sonicated
for 3 mn. Subsequently, the pinion was taken out fromthe beaker using

,a strainer, and dried with warmair at from 20 t QgafryPe¥ddbdl 2083P1 ni on
treated with the peak-torque descendi ng conposition. 15 Next, the center
wheel having the slip portion for Wdtch #10 produced by Citizen Watch Co.,
Ltd- was nade using the pinion obtained by treating as described above and

the gearwheel without_ _the treatnent. The peak (maxi nun) value of the slip
torquegﬁﬁgﬁﬁﬁﬁrgiszgzéinade center wheel was measured in the same manner as
in Exanple 1. As nmentioned in Exanple 1, it has been found that the wheel
teeth of thelplr@rire geukdtheks s2 uspdroerrppe gehvertai hrpoievdn are

chi pped when the slip torque is over 15 g. As the results of neasurenent of
t he slpposphiue,whieh Oat ed nkeuZ rbdc phiveph2@@3e3Bepeaksvadided oh 4de slip
torque were 10 g or less in all cases using.pentaerythritol nonobutyl

est er, ahbenaboy eo A GO Nasi gH | D81 Dih t Okt Bt HeH s Erac gele) onging to
straight chain fatty acids. 5 Exanples 24 to 26 To nonane which is the

hydr ocah PERe S0laele cbikBLEBh 1 OSPROL £ oGBS HRE UL I GhoRbOSPPL L e ester
was added i n an anount
| ester,ASAcorrosioninhibitprfepresentedbytheabovechemical
formula,orstearicaci&belongingtqstraightchainfattyacids
was added each in an amount of 0.25%_by weight to préparé 3
types of peak-torgque descending compositions.

10 Next, the pinion was plaéed in a beaker containing the
peak—torque descending composition, and sonicatea for 3 min.
Subsequently, the pinion was taken out from the beaker using
a strainer, and dried with warm air at from 20-'to'25°C to yield
a pinion treated with the peak—torque descending composition.

i5 Next, the center wheel having the slip portion for Watch
#10producedbyCitizenWatchCo.,Ltd-wasmadeusingthepinion'
obtainedbytreatingasdescribedaboveandthegearwheel without
the treatment.

The peak (maximum) value of the slip torque of the thus

20 made center'wheél was measured in the same manher as in Example
1. As ﬁentioned.in.Examplel, it has been found that the wheel
teeth of the plastic gearwheels used for the gear train portion

are chipped when the slip torque is over 15 g.

As the results of measurement of the slip torque, the



of 0.25% by wei ght as the extrene pressure agent, and further, 10 as the
corrosion inhibitor, pentaerythritol nonobutyl ester, ASA corrosion

i nhibitor represented by the above chemical formula, or stearic acid

bel onging to straight chain fatty acids was added each in an anmount of

0.25% by weight to prepare 3 types of peak-torque @E@@qﬂ@b@gnggqnﬁgltlons
15 Next, the gearwheel of the center wheel was placed in a beaker

contalnlng t he peak-torque descendi¥g conposition and sonicated for 3 nin.
Subsequently, the gearmheel was taken out fromthe beaker using a
strainer, . and drled air at from?20 to 25C to. yield a pinion
treateHeﬁﬁtﬁa%Hﬁsﬁﬁg F@%&’ﬁ@rqHésﬂﬁﬁalﬂ@ %6ﬁb3§¥¥1&ﬁ-améxFaSFﬁe cent er
wheel having the slip portion for Watch #10 produced by Citizen Watch Co.
Ltd. wa§iREReRS Gy el Lok BORRSSIC Yhe 3f ¢ied thy abeweiifd agraeséenbed above’
and the pinion wthout the treatnent. Dated 17 Decenber 2003 34 The peak
(maxi minjiibiébueandl $heasicpacion dque ofgire tichssraaddtcenten wheely was
measured .in the sane manner as in Exanple 1. As nentioned in Exanple 1, it
has begaifigund that the wheel teeth. of .the plastic gearwheels used for the
gear train portion 5 are chipped when the slip torque is over 15 g. As the
. results of nmeasurenent of the slip torque, .the peak values of the slip
torque were 10 g or less in all cases wusing pentaerythritol nonobutyl

ester, i he gggv 4APA %%rrosion i nhibitor and stearic acid belonging to
straigﬁ%—eﬁarﬁrgaffy——f _

TQ nonane which is the hydrocarbon solvent, trioleyl
iphosﬁhitewhichisneutrélphosphiteesterwasaddedinanamount
of 0.25% by:weight as the extreﬁe pressure agent, and further,
10 as the corrosion inhibitor, pentaerythritol monobutyl ester,
ASA corrosion inhibi£0r répresented by the above chemical
formula,orstearicacidbelongingtoStraightchéinfattyacids
was added each +in an amount of 0.25% by weight to prepare 3
types of peak;torQue descending compositions.
15  Next, the gearwheel of the center wheel was placed in
a beaker containing the peak-torque descending compositicn and
sonicated for.jzniﬂ. Subsequently, the gearwheel was taken. out
from the beaker using a stpainér, and dried with warm air at
fron&ZO to 25°C to yileld a pinion treated with the peak-torque
20 descending composition. |
Next, the center wheel having the slip portion for Watch
#10 produced by Citizen Watch Co., Ltd. was made using the
gearwheelobtainedbytreatingasdescribedaboveandthepinion

without the treatment.



10 - acids. Exanple 27 The m nute wheel of Watch Myvenent Type No. 20
produced by Citizen- Watch Co. Ltd. Is nade by inserting a pinion into 15
a gearwheel. A volune of about 1 liter in a 2 liter glass beaker was

filled with the peak-torque descendi ng conposition wherein 0. 5% by wei ght
of tristearyl phosphate was dissolved in nonane, ailed I¢pRL&HISN 2008
~imersed therein for 10 seconds. Then, 20 imedi ately, the pinion was taken
out fromthe beaker and dried by a4 at normal tenperatures using an
electric fan. Wien the pinion was imrersed i-n the peak-torque descendi ng
conposition, t he conposjtion was not_ heated, and the pinion imersed in
Che’ conpost i TBA HERK nRS LU B OSTRE EhRest 4G AC RS SIf AR £ Bat od 171
Decenber 2003 35 the above pinion was about 2.0 min. The nornal tenperature
at th#eds eentas Wirsut vae@eafiered e thesaneanasesi as dm wEsmPdserted into
an untreated gearwheel, no burr occurred. No inferior article due to the

5 burr lwasAs et ionamannEkémphetlestis. ha$ dwa fonndotioatr Shehehetelle m nut e
“wheel is produced, the shape of the part was changed and thus a renarkable
def ect teatthses tihe pakshipejdorwancks esd téhEHeNgkat efd0in ppetaldron to

| ead the problemin that the part can not be used in quality. 10 However,

usi 99 Lhe Realbgeer werlanrendiing «amesidd Gvaf 191g. present invention

enabl ed the use wthout total inspection.

' As the rgsults of measurement of the slip torque, the
peak values of the slip torqué were 10 g or less in all céses
using. pentaerythritol_ monobutyl ester, the above ASA corrosion
inhibitér and stearic acid beionging to straight chain :fatty

.10 -acids.

Example 27

The minute wheel of Watch Movement Type No. 20 produced
by Citizen Watch Co. Ltd. is made by inserting a pinion into

15 a gearwheel.

A volume of about 1 lit.er ina 2 litef glass beaker was
filledwith the peak-torque descending composition wherein 0.5%
by weight_pf tristearyl phosphate was dissolved in nonane, and
the pinion was immersed therein for 10 seconds. Then,

20 immediately, the pinion was taken out from the beéke‘r and driéd.
by air at normal tempeiatures using an electric fan. When the
p_inion was immersed in the peak~torque descending composition, .
the composition was not heated, and the pinion immersed in the

composition was not sonicated. The time required for drying



When the part is-not treated wth the peak-torque descendi ng conposition of
the present invention, the burr arises. Therefore, the present applicants
have inspected the total parts 15 in the past, and used by selecting the
parts with mnimal burr. The ratio of occurrence of inferior articles was

3%at that time, and the parts could not be used &4 MBechRIYHhHEON
W t hout inspection. 20 Exanple 28 The pinion was treated ?n ?ﬂe sane

manner as in Exanple 27, except tBat the pinion imersed in-and taken out
from.t he peak-torque descendi ng conposition was dried with hot air at

100C for 13 mnutes using a dryer (hot -air drying) to shorten Dated 11
Decenbéhem%@%ﬂié)fdwlﬁn@b@ﬁlée%o\YWé’h t Fdet ﬁ@§mﬁ&e§@@ﬁe§ﬁﬁp§ﬁ #Bs then
inserted into an untreated gearwheel; no burr occurred. No inferior
articlenhatdueinhe the Bboutwag°dound in one mllion tests. It has been 5
found that mass productivity of the mnute wheels was nore inproved in the

hot air dryingefiehatdhe tedded giMi Bg wals NosEBRt od i ANPEITALNE £SatBHt - t he
performance between themwas not different. 10 EFFECT OF THE | NVENTI ON The

peak- torguendescendi NGy £ONPOSELEQN B5 1HEPLESeRL 1 LDYERLLOP,CPRLAI NS from
0.01 tO0 5% by weight of an extrene pressure agent conprising at |east one

me ‘er?§§£e&£gdfgﬁgg1ighgngraggliggn§ggkgng of neutral phosphate esters and
- ne tra _ ) '

If the burr occurs when the minute wheel is produced,
the shape of the part was changed and thué a remarkable defect
arises in Qatch_performance resﬁlting in inferior operation
to lead the problem in that then part can not be used in quality.

10 However, using the peak-torque descending composition of the
present invention enabled the use witﬁout total inspection.

Whén the part ié.not treated with the peak-torgue
descendingcompositionofthepresentinvention,theburrarises.
Therefore, thepresent applicants have inspectedthe total parts

15 in the past, and used by selecting the parts with minimal burr.
-The ratio of occurrence of inferior éfticles-was 3% at that
time, andthe parts could not be used for mass production without

"inspection.

20 Example 28

The pinion was treated in the same manner as in Example
27, except that the pinion immersed in and taken out from the

peak-torque descending composition was dried with hot air at

100°C for 13 minutes using a dryer (hot air drying) to shorten



15 phosphite esters -in a solvent conprising at |east one nmenber selected
fromthe group consisting of hydrocarbons and ethers. Therefore, a part
having a sliding portion which can be made fromnetallic materials with a
sinple structure wherein no large peak torque produces at an initial stage
when slipped. The 20 part is, for exanple, a watchpfiad {51 Darshmbdreingacan be
assenbl ed a gearwheel .body having a slip nmechani smwhich can be nade from
netallic materials with a sinple st¥uct ure wherein no | arge peak torque
produces at an initial stage when slipped and wherein no defect of wheel
teeth gﬁﬁﬂ when a plastlc gearwheel is used. Dated .1 1 Decenber 2003 37 In
t he ge g&V 88d§ "the present invention having the above slip :
“mechani smused as a part having a sliding portion, for exanple a watch
part, the sl FBERgtRBrEhEh HIRATRA Qidigre ¥aed thnt hREREtEEaRIEST Bl
descendi ng conposition of the present 5 invention. Therefore, no | arge peak
t or que ubtcersegt ggarivheeilal nosbage wh@nrshdppeﬂoanmfﬁoldefectloﬂemheel
teeth has occurred -even when a plastic gearwheel is used, According to the
pr ocesslubotopthdubing wa<oiponenin ane priddiisronemehi ngéthadisnbeans! i di ng
portion of the present 10 invention, either the conponent is not heated or

t hes pegbuher ¢ue tdescangr-Baue@IRAT i8N the RAhuieatedaenddeanpast having a
sliding portion is imersed in the peak-torque descending conposition-

Ther ef %gg\c;‘g{égp r?%%”ﬁ& AN QESE‘L'ng;r 9@15@@9&% tﬂévdi:'ﬁg i fg H'o@gl Rortion

Wi t hout ing a l'arge pea gue at an 1ni stage When sl i pped

can be 8&%%%%%%r%gtlgl%n%hg performance between them was not
different.

IQ . | EFFECT OF THE INVENTION
o Tﬁé.peak—torque descending compositipn of the present
invention contains from 0.01 to 5% by weight of én extreme
© pressure agent comprising at least one member selected from
the group ctonsisting of neutral phosphate esters and neutral
15 phosphite esters in a solvent comprising at least one member
selected:fronrthezgrdup consisting of hydrocarbons and ethers.
fherefore, a part having a sliding portion which can.be made
fromnmtallicmatérialswithasﬂﬂmlestructureyhereinnolarge
peak torque produces at an initial stage when slipped. The
20 part is, for example, a watch part, and there can be assembled
a gearwheel body having a slip mechanisrﬁ which can be made from
metallic materials with a simple structure wherein no large
peaktorqueproducesataninitialstagewhenslippedéndwherein

no defect of wheel teeth even when a plastic gearwheel is used.



The conponent or precision machine having a sliding portion of the present
i nvention can be efficiently produced by the above production process.. As
shown in the above exanples, for exanple, in the 20 gearwheel having a

slip mechani sm conposed of a gearwheel and a pinion, which is a precision

machi ne having a sliding portion (watch conponentp - | ' to
assenbl i ng, the gearwheel or the pinion was surfaég???ggggg%aﬁﬁaﬁ%he

peak-torque descendi ng conposition3df the invention, and the precision 1
Dated 1-1 Decenber 2003 38 nachi ne (watch) was produced using such a part.
Therefore, a center wheel .could be made fromnetallic materials in a

sinple strud®dr® WsarMiechmdk ef ke peesenld verePlaringt in

operation reliability could be provided wherein no | arge peak .5 torque

pr oducklde aboaes 3liin narhsnagm udrchasld ppet havd nwa ¢éfiddng mirwhee] teeth
occurred even when a plastic gearwheel is used. Further, the surface

tr eat nBot ecand 1&l a danghpaatt pthe sbtdhnaigolrttiloe PeekedédigUereated :
descendi ng-conposition of the invention could provide a watch excellent in

| ong tefehoprs ahe SR-A0rgebi AbLLERY 1 Wht BoliBSS 1856APIUIY t8k bhesthding
surface even when charged with |oad. According to the present invention,

“there capohe: g ovinat o @ I a8 1o JBLARd el N ke pastrLense, of a burr
phenomenon 1s prevented en a shaft is pressed into a netal plate. 15
stage when slipped and no defect of wheel teeth‘hés occurred - |
' even‘when a plastic gearwheel is used.
According to the process for producing aicomponent or
precision machine having a sliding portion of the present
10 inventiqn,eitherthecomponentisnotheatedofthepeak—torque
descending composition is not heated when the part having a
sliding porfion is immersed in the peak-torgue descending
composition. Therefore, the component or precision machine
having a sliding portion without developing a large peak torque
15 ‘at an initial stage when slipped can be produced efficiently.
The component or precision machine having a sliding
portion of the present invention caﬁ.be_efficiently produced
by the above production process.
As shown in the above examples, for example, in the
20 gearwheel having a slip mechanism composed of a gearwheel and
a pinion, which is a precision machiﬁe having a sliding portion
(watch component), at least prior to assembling, the gearwheel

or the pinion was surface-treated with the peak-torque

descending composition of the invention, and the precision



Dated 1-1 Decenber 2003 39 What is clainmed is: |I. A peak-torque descendi ng
conposition containing from0.01 to 5% by wei ght of an extrene pressure
agent conprising at |east one nmenber selected fromthe group consisting of
neutral 5 phosphate esters and neutral phosphite esters in a solvent
conprising at |east one nenber selected fromthe g5QeP1GORSERbeIHO30f

hydr ocarbons and ethers. 2. The peak-torque descendi ng conposition
according 10 to claim 1, which furlther containing at |east one corrosion

i nhibitor selected fromthe group consisting of esters, partial esters of

i sodecyl succinat id et hyl ene oxide (ASA), and straight-chain fatty
acids.%fgﬁéﬁeTﬂgagg -F@?h%@“@@§@én&ﬁﬁ I SM5Es Pt PEf taccOREERECES cl ai m |
-or 2, wherein the boiling point of the solvent is 180,C or below. 4. The
peak- t Breffet e yderdi %@ué‘é?f?@o@a@ﬁ? diroaceotdi hyc mateniele Ahm siopl2, wherein
the boiling point of the solvent is 130C or below 5. The peak-torque
descenditnyctompowithomo anmwrldng tiracthaiemn andwhersgiah ekeeddreantinat i on of .
the corrosion inhibitor Dated 1 1 Decenber 2003 40 is from0.01 to 0.5d by
wei ght opadaequal rédiabillesy ¢hand thepeoreaatr dhée p8iRnd Nergyd peAE pressure

agent.. 6. A-part having a sliding portion which is
5 torque produced at an initial stage when slipped and no defect
of wheel teeth occurred even when a plastic gearwheel is used.
Further, the éurface treatment of a sliding part of a
watch with the ‘peal‘c-—torque descending .compséitioh 6f the
inventioncouldprovide awatch excellent in long term operation
| 10 reliability with less scraping of the sliding surface even when .
- charged with load. | |
According to the present invention, there can be providédA

a press fit method wherein the occurrence of a burr phenomenon

is prevented when a shaft is p;:essed into a metal plate.

15



5 surface-treated with the peak-torque descendi ng conposition according to
any of clains 1 to 5. The part according to claim®6, which is a watch part.
10 8. The part according to claim®6, which is a gearwheel body having a
slip mechani sm made of a netal gearwheel and a netal pinion, and wherein

at least prior to assenbling the gearwheel body, pdied 9eperéRBd: 003t he
pinion is surface-treated 15 with the peak-torque descendi ng conposition

according to any .of clains 1 to 59 9. A process for produci ng a conponent
or precision machine conprising inrersing a part having s sliding portion

20 in e .peak-tor.que descendi ng conposition according to any of clainms 1
to 5 tg%ﬁ&héﬁechﬁlgﬁgoﬁﬁ‘the conmposition onto the surface of the part,

then immredi ately, taking out the part fromthe conposition, followed by
dryi ng., - andlassenBl PRgkatebapondnsceprippeersponirheni aentsiingnche part.
Dated 1'i Decenber 2003 41 10. The. process for producing the conmponent or
pr eci sifaemiich]l te Hcohpmeiigh tt@f ehad:m Sme pheseuretdreerdr gongriisingarri ed out
at normal tenperatures. 5 11. A conponent or precision nmachine which is
obt ai nad hyadthenphReLes SErOFthdgrbA tHay MblpWonklsting of neutral

5 phosphate esters and neutral phosphite esters in a solvent -

comprisingat least onemember selected fromthe group consisting

of hydrocarbons and ethers.

2. The peak-torque descending composition according

10 to claim 1, which further containing at least one corrosion
inhibitorselectedfrmnthegréupconsistimgofesters,partial
esters of isodecyl succinate and ethylene 6xide (ASA), and

straight- chain fatty acids.

15 3. The peak-torgque descending composition according
to claim 1 or 2, wherein the boiling point of the solvent is

180°C or below.

4.  The peak-torque descending composition according
20 to claim 1 or 2, wherein the boiling point of the solvent is

130°C or below.

5. The peak-torque descending composifion according

toclaim?2, wherein the concentration of the corrosion inhibitor



12. A press fit nmethod conprising in pressing a netal 10 shaft into a
netal plate, previously imersing the netal plate or the shaft in the
‘peak-torque descendi ng conposition according to any of clains 1 to 5to
adhere or absorb the conposition onto an inner surface of a hole for press

fit of the metal plate or the surface of the shafgated MeDotsmGizabgl v,
d

taking out the 15 netal plate or the shaft fromthe conposition, an
dryi ng. ABSTRACT The peak-t of@ue descendi ng conposition of the
present invention contains a certain anount of an extrene pressure agent

conprising. at |east neytral, phosphate esters and/or neutral phosphite
esters']‘lsn%gogblovgﬁ‘t teoﬁp P ?ggwﬂg‘asgcﬁ? HIEh OO tIRTS thal thher, a

certain corrosion inhibitor may be contained. The part having a sliding
porti ofHCaNE I et ithremytditne PEeFwee-agasted with the above
conposition. - The process for producing a conmponent or precision machine
havi ng a sl.iding portion conprises inmmersing a part having a sliding
portion in the above conposition to adhere or. absorb the conposition onto
the surface @f. theAppbtrt hhedngmaedilaiahny goakiirg aMidihe s part fromthe
conposition, followed by drying, and subsequently assenbling a conponent

or PregusifargmchieUHiRG the B@b%—tE{i%urér 89S cllnly ;RS *&g@\p%‘;ﬁitaétlg;rpr esent

i nvention conprises in pressing a netal shaft into a neta

preli ngg@ggd&gg;@ge&gap%ft he Jetaly ptltc?tbe or the netal shaft in the

peak-torque cending conposition to adhere or absorb the conposition
onto S '
,7? The part according to claim 6, which is a watch
1part. |
10
8. The part according to claim 6, which is a gearwheel

body having a-slip mechanism made of a metal gearwheel and a
metal pinion, and wherein 'at least prior to assembling the
gearwheel body, the gearwheel or the pinion is surface-treated
15 with the peak-torque descending composition according to any

-0f claims 1 to 5.

9. A process for producing a component or precision

machine comprising immersing a part having s sliding portion

20 in the peak—torque descending composition according to any of
claims11x>5toadheréorabéorbthecompositionontothesurface

of the part, then immediately, taking out the part from the
‘composition, followed by drying, and assembling a gomponent

or precisiponr machine using the part.

i



an inner surface of a hole for press fit of the netal plate or the surface
of the shaft, then imediately, taking out the netal plate or the shaft
fromthe conposition, and drying. According to the process for the
production of a conponent or precision machine having a sliding portion of
the present invention, the peak-torque descendi ngh&edwePekdRberdiooghe
invention is used as the surface treating agent, so that the gearwheel
body having a slip nechani smwhich ¢hn be made from nmetallic naterials
with a sinple structure wherein a | arge peak torque does not produce in an
initial stage when slipped and wheel teeth of the gearwheel are not chipped
even when the plastic gearwheel is used, can be efficiently. produced.
According to_ the present invention, there can be provided a press fit .
met hod ~ wher én thgh8p§€laﬁ3€ﬁ@ef@ﬂ' P Togiuc ipige rdee ompicneurteveent ed when  t he
shaft is pressed into the netal plate. "~

precision machine according to claim 9, wherein the drying is .

carried out at normal temperatures.

- 11. A component or precision machine which is obtained

by the process according to claim 9 or 10.

12. A press fit method comprisi'ng. in pressing a metal

10. shaft.into a metal plate, previously immersing the metal plate
- or the shaft inthe peak—to.rque descending campositionaccording

to any of claims 1 to 5 to adhere or absorb the composition
oﬁto an inner surface of a hole fc_Jr press fit of the metal plate

~ or the surface of the shaft, then immediately, taking out the

15 metal plate or the shaft from the composition, and drying.





