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(57) Abstract: A peak torque lowering composition, a part with stiding part using the composition, and a press-fitting method using
the composition, the peak torque lowering composition, wherein anti-seizure agent comprising at least neutral phosphate and/or
ester phosphite is contained by a specified amount in solvent comprising hydrocarbon and/or ether, the part with sliding part treated
with the composition by immersing in the composition t6 adhere or adsorb the composition thereto, taking out immediately, and
&\ drying, whereby a part or a precision machine can be assembled in a simple structure by using the part, the press-fitting method
Q comprising the steps of immersing a metal plate or a shaft in the peak torque lowering composition beforchand to adhere or adsorb
¢ the composition to the inner surface of a hole for press-fitting in the meta! plate or the surface of the shaft and immediately taking
& outand drying the metal plate or the shaft, whereby burring can be prevented from oceurring at the time of pressing of the shaft.
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ester phosphite is contained by a specified anount in solvent conprising
hydr ocarbon and/or ether, the part with sliding part treated wth the
conposition by inmrersing in the conposition to adhere or adsorb the
conposition thereto, taking out imediately, and drying, whereby a part or
a precision machine can be assenbled in a sinple shiHehYDRBEMbHSIGHG t he
part, the press-fitting nmethod conprising the steps of imersing a netal
"plate or a shaft in the peak torque llowering conposition beforehand to
adhere or adsorb the conposition to the inner surface of a hole for
press-fitting in the netal plate or the surface of the shaft and

i medi ately taking out and dryi ngZgféEnetal plate or the shaft, whereby
burring can _bhe prevented fromoccurring at the tine of pressing of the
shaft. %&%TPBQ%WN@D@ COMPTE ET I IEAKE F10RVEN PESEENRENG
COVPCSI T1 ON, COVPONENT HAVI NG SLI DI NG PORTI ON USI NG THE COWVPCSI TI ON AND
PRESS FFFIRENAQPRISINCUSTHE TEEMRASP G5 ONTENFIND B £Es Bl idMRND SN yEhe
present invention relates to a peak-torque descending conposition for

| onering a peak torque at a stijgecbmbbiatrirgpy of a precision machine or
conponent having a sliding portion, 10 particularly, a peak-torque
descendi ng conposition effective for lowering the peak torque at an
initiation of a watch conponent, a part having a sliding portion using the
conposition, a process f%&Eﬁyo% i a_precision machi ne or conponent
having a sliding portion descendi ng conposition, and
a 15 preci si qengchin% or _conponent produced by the process. . Further, the
present inventioR reFAte" T el Yt E8dafes to a peak-torque descending

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
fo;lbweringthepeaktorqueataninitiationofawatchcoﬁponent,
aparthayimgaslidingportionusingthecomposition,apmocess
for producing a precision mafchine 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



met hod capabl e of preventing a deformation (referred to so-called "a burr
of netal"). that peripheral portions of a hole on a netal plate are lifted
up when a netal shaft is pressed 20 into the nmetal plate. BACKGROUND. OF
THE | NVENTI ON Preci si on machi nes and conponents having a sliding portion

are nostly nmade of netals and plastics. Cbnsiderah@aegagggmgmgegﬁﬁgnber
2003 2 nunbers of netallic conponent§ are nmade by inbedding two or nore
tiny parts. The reasons why nade by i'nbedding are that there are the cases
of letting the parts slide one another in addition to the case that the

parts caomberbeofnhegaalhy cBRE6RSHEY LP.aRROCKSS; fAL (Lhe production. When
metals are pressed into one a%other by 8resé§r§§ F9REgr SRk Qi on bond
gener al h¥r8CEYL ak tarque is broduced when tried to slide a portion of
adhesi on or fus?on-ﬁgnd.'#g?t %?%%ﬁ%ﬂy fmﬁpgc ¥i oRPeREcRBnasemhbiatol a
conbina%ﬂgp 0 tallic-and phastlc conponents, 10 there are sone cases
where the pea r%ljheué:aa?test RE LRAFEEREI e RATEY isdddrusnepenboherednt o an
apprdpré%%e and stabl e | evel of the peak torque which does not damage the
pl asti cPCOhpbARNES thet Rager Ehsénthmaparte phasbitc beorparealisy pot ential |y
damgged when the peak torque is too large. 15 The nost common watch as a
preci siRFPFREHPAel R sa deserebedfobet hut pFheupt eseNt finvenhéem1kSapat |im ted
to watch mechanism, but can be used for, for exanple, conponents for
beari ngPrd@lsed into one another by pressure, adhesion and fusion bond
generally occur. A peak torque is prddu-ced when tried to slide
aportionof adhesionor fusion—bond. Inthe casesof precision
machinesmadeofacombinationofmetalliqandplasticcomponents,
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&asticcomponentispotentiallydamaged
when the peak torgue is too la:ge;
15 The most common watch as a precision machine is described
below. Thepresentinventionisnotlimitedtowatchnﬁchanism,
but can be used for, for example, components 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



the Iike. Watches -are broadly divided into mechanical and 20 el ectronic
wat ches. The nechani cal watches are operated by spiral spring as driving
source, whereas the electric watches are operated by el elct_rl c power. In
both of the mechanical and electronic watches, a tinme is'displayed by
combining a gear train wheel portion assenbling rpitadindagempungRizs to
drive Dated 11 Decenber 2003 3 an hoyr hand, a m nute hand and a second
hand-and a sliding portion such as lever. Metals and plastics are used
as materials for watches considering processability and strength. The

votch hah ackinein Lol 1B Ty U ALt 800 80 LI AL e o

sli'p mechanismis required to rot ealn o ( L ocation ot 1o
fixing-.a.; 0 and at .a_constant ocation (e.g., a f1.
o' cl ock)p% (J)C?L%%l % Ch@le Wechar ‘&l - i 2ee O O 1agtdives ane upad @i ssi on
system of .t he tch, a magnetic rotor 10 is rotated at 180 degrees per
second. " liagast f%&’ﬁit%ﬁ TS 1PRT 1Y Powceg sebddényeand striengtach hand. -
In the transm ssion system a notion is transmtted sequentially fromthe
rotor, a fiftRPRheetchahdaow thineiain (dr dguatsaconde har) omidhigg wheel ,
a center wheel (drive a mnute hand)', a mnute wheel 15 and a hour wheel
(drivve adivst Hand)ineGeaesblp weichaiemiak Ghequiest @ oCFOWALESa P gd to
adjust the tine, a clutch wheel is connected to the mnute wheel, and
hand and a minute hand with fixirg a second hand at a constant
location (e.g., a location of 12 o'clock} both in the mechanical
and electric watches.
In a transmission system of the watch, a magnetic rotor
10 is rotated at 180 .dégrees per second. This is transmitted in
the following sequence to drive each hand.. Inthe transmission
system, a motion is transmitted sequentially from the rotor,
a fifth wheel, a fourth wheel (drive a second hand), a third
wheel, a center wheel (drive a minute hand), a minute‘wheel
15 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 wheel 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



in this state when the crown is rotated, the clutch wheel is rotated. Wen
the clutch wheel is rotated, the hour wheel is 20 rotated through the

m nute wheel to be able to nove' the hour hand. Al so, the m nute wheel
rotates a center wheel pinion. Since the minute hand is attached to the

center wheel pinion, the mnute hand can be rotatgg.q14 ' otating
the mnute wheel, the tinme can be agj usted with engggi ng)tefh@bﬁ%ororsand

m nute Dated 1-1 Decenber 2003 hands’si nul taneously by rotating the crown.
Since the train wheel portion of the watch is engaged, the rotor wll be

al so rohahad kfimhi@a¥hegu@sy byl S- [ re, the slip nechanismto rotate
only necessary gearvx/neelus iys%\‘—%’l %Pg‘%@ & %oe {9 Ttate the rotor by

conmbi ning wi tQ'ﬁ‘ch@% mecha iese?e The watch is generally provided with a

porti'on to pertorm —ofiHaH t R IHeAL thee vatich Fecaneresd,

essentiglly functions to adjust the 10 tinme, and an appropriate torque and .
no | ar ggh‘%ﬁ%eo’bf‘”gﬁeb%@&léo feFgtedatf dieavding ab ¥tiat.i ofharefdesired. Wen
the peak torque is high, if aless rigid plastic material and the |ike are
used as!'BaftiPfEeshanesmoter rpvatke onhfiiyr dewesalaryt ke gealeshes! s - made  of

such a material are chipped to damage the watch. 15 There have been vari ous

pr oposabBorbdedrnet utesrotatbethentetowheg whibahing ¥ i39aTMeel) body
having the slip mechanism For exanple, Japanese Patent No- 280%842

-descri besclamptesess for produci ng a watch conponent by incorporating a
wat ch

- 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 h 20 conprising. the
earwheel into a base conponent when assenbling a watc
aatch gearwheel having a slip portion between a gearwheel shaft and aI
gearwheel portion and the base conponent supporting the watch gearwheel on
a shaft, by enploying a nethod of lubrication on the surface portion

opposite to the gearwheel portion and proximte qQﬁé@¢1§ghQBngkpgnnl?Sthe
base conponent. Dated 11 Decenber 20 5 In this process, lu r{ga 10
carried out before incorporating the watch gearwheel into the a?eth
“conponent, and it is not carried out in other steps, and thus, i e

condi t i o ohi 8prlideliss atiton chOfaH £5 LS iRGAIAOEAELOD J0ecrs, Lhere s a

possibility that' 5 the resultant watech conponen

i HRAOE, £ 4 (N i has a. roblen1in:that handl i ng of
2“1:&: ﬁétss Wi %%Rgiélarﬁﬁgggo&oﬂr?%gggrargg TOMBT Tt o8 Silfices BPE cagghiérces to the
2795809 proposes a slip mechani sm 10

' . se, Pat ent se: ch s
SBEF?QS%%%rl%%%n%ﬁE 2 RRAd %Mflé\lgpuﬁndl%BhSrFQﬂ‘?itWWtfcm lwhbirdlvatiiom
structu efof a art'supporting the slip portion. Accordlqg to the slip
nechaniéﬁi&?fiﬁ@eméPEHrB€§éFF§éd0FﬂurhbZt@@;eﬂisatheﬁﬁa?g?ggpmggﬂicgf

[ slip mechani sm can be assenbled wth a slig : \ ,
Bﬁ;hggeggeoﬁgéﬁﬁéﬁmﬁ1WﬂﬁﬁﬁlﬁﬁWﬂDHEﬁﬂMhﬁhdﬁeSﬁﬁﬁﬂfhﬁgﬁﬁ@%Kﬁ@@{cgé[Se after
t he conponents are assenbl’'ed because the netals are grazed one anot her at

the asaddbliingaldyd the speakrioor aue BepeeBschi gh wasR RLLEASH, ¢ the
initial stage. Thus, this mechani sm has a problemin that

stickiness with o0il and so on becomes complicated since oil
l'adhereslto the coﬁponents.
Japanese Pafent 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 sliplmechahism of the wafch described in this patent,
the watch chpbnents having a slip mechanism can be assembled
withé slight force. However, phenomeAna 6f adhesion and fusi_on
15 bond of metalé one another arise after the components are
. assembled becéusé ﬁhe metals are grazed one another at the
agsem@ling, and the peak torque becomes high when slipped in
"the initial stage. Thus, this mechanism has a problem in that
thegearwheelsarechippedine&watchusingplasticgearwheels.
20 Japanese Patent Publication No. 16705/1996, Japanese
Patent Laid-Open Nos. 123783/1994 and 196747/1993 propose a
center wheel ialso 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



i i i i | s. 20 Japanese
the gearwheels are chipped in a watch using plastic gearwhee
Pategt Publ i cati on No. 16705/1996, Japanese .Patent Lai d-Open Nos.
123783/1994 and 196747/ 1993 propose a center wheel (also referred to _
second wheel ) conbining a netal pinion and a resin gﬁarmheel. Inbfhﬁss{hgt
mechani sm of the watch described in these patents, there are proble h
‘the 6 Dated 11 December 2003 production of watch co#Berdmesembre200uch time

and requires conplicated proceduresﬁdue to the conplex structure, and
abrasion resistance is inferior since the slip portion is resin.

[ S Lnyentors hav de infensive S studies to solve
?ﬁgogggggbgﬁggﬁgﬁgp%aﬁgkgg éSREQEFPFSt%@%gﬁaWBCthﬁﬁﬁ ?ﬁgtrﬁﬁuérﬁﬁopess.
conpris'gg Ehe %t%ps of imrersing a netal gearwheel or a netal pinionin a
conposi {: R ¢6REEENPAG SR RS0 S t'® 5RO FIRE G SEirvart et exved pr essu(rj/e
agent (anti-seizing agent) conprising a neutral phosphqte gster 10 and/ or
neut r al #phospARtE EsteinNGhis isyiamimr af nae Hydr oicis portiandi®regtiRer to
adhere or absorb the conposition to the surface -thereof, imediately
thereafter,  tARFpgdduylyhetyeqrdweht dinvdl @ pbee heaM {hE=A90PASI tion,
and drying, prior to assenbling the gearwheel body having a slip nmechani sm

S0 be
-of - the sietdiegear whaeok he alkbidg rigliandi §h@%s 2 Laarmhee! Yygan
gssenbled mﬁtﬁout devel oping a F%rge peak torque at an |nPF$§ﬁ s?age when

sl i ppedfoand @Hé@pﬂ)jﬂgaV@?@&e&EeEQmﬁ?igggggﬁﬁ%v\@&gl se%/gn%l\ﬁﬁ%ggigg gl astic
gearwheel is used. Al so, they have tound~that. a Durr p
metal gearwheel or a metal pinion in a composition containing
from 0.01 to 5% by weight of an extreme pressure agent
(anti-seizing agent) comprising a neutral phosphate ester

. 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 fror.n 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 using 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



does not occur on a netal plate when a netal shaft w thout such 20 surface
treatnent is press-fitted into a hole of a netal plate of which surface is
treated as in the above manner using the conposition. Further, they have
found that a burr phenonenon does not occur on a netal plate when a netal

shaft of which surface is treated as in the abov n usi

conposition Dated 17 Decenber 2003 7 is press-fitf%agg‘ipﬁbeﬁerﬂa?q@to@g a netal
pl ate wi thout such surface treat nment’ Based on these findi ngs, the present .
invention has been conpleted. The present invention is made to solve the

pr obl ens; 34 LQr..art . as described above, and an object of the

i nvent irrgLnsof’ F%?stgftﬁ)?%{i/ﬁgécoaa BSZER ?d‘t?etagegl:@ﬁeihﬁgth%%ﬁpﬁgp isor fssabl e of
assenbl itr}%aa}:é%er%rV\heel body havi n_g_ a slip mechani smwhich can be nmade from
metal | i ¢ 1t ‘s WPERAPLKERSISE Eindines e tirepoesens laveet peakdorque is
not pro%uced inan initial stage when 10 slipped and wheel teeth o.f the

gear whe&Ty €9l eftsidbped even when the gearwheel is plastic, a part
“having a sliding portion such as a gearwheel portion and the |ike using

the conpositi 8he paepeotessvént ipnodsGhage & & BMORL R OH ARG YE Machine
having a sliding portion using the above conposition, and a conponent 15

T s ko e e
of a buik teNHAPRNOR PO RLESELNY @e§Q@£&i£8téb£%£g§€40éﬂégggble of
assembling a géarwheel body having a slipﬁmechanism: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



20 DI SCLOSURE OF THE | NVENTI ON The peak-torque descendi ng conposition of
the present invention contains 0.01 to 5% by wei ght of an extrene pressure
agent conprising at | east one nenber selected fromthe group consisting of
neutral phosphate esters and neutral phosphite Dated 11 Decenber 2003
esters in a solvent conprising at | ease one nenber_sel ected fromthe group
consi sting of hydrocarbons and ethers The peak- t or d@ted Jdesammoag2003
conposition of the present inventio& may further contain at |east one
corrosion inhibitor (antirust agent) selected fromthe group consisting of
ester corrosion inhibitors, corrosion inhibitors of partial esters of

i sodecyF°SGEgi nit 8 SR4VEPRyFeneragine pASMaandosermemiex chalactatty acid
corrosiagn inhibitors. For the peak-torque descendi ng conmposition for drying
10 at nbFfRBI thenpspapurcesnsisiid ngoidfi hydpoicatrboh st Bgdseityents is preferably
130C or below. The concentration of the corrosion inhibitor is preferably

from 0.01 to Th&%bykwebghtebasedenaiA§0%hyower 9bh ontﬁQQ%P§.éﬁ£°rq“e
descendi ng conposition and is preferably 15 equal to or les 1an 't he
concent iaténni oh MAle FextheFECPRESSHIA 18980 ne Lt faving a sliding
portion of the present i nventi on is_p%a?ggng??gaggﬁEPﬁéFﬂfﬂ%lgﬁFface is
Ctred ed(ahENrbHE 2 PERKr LOL AUS deseending %ggﬁgsé:ghggs%gn}ghgf pééa?g?t

i nvention.
corrosion inhibitors, corrosion inhibitors of partial esters
of isodecyl succiﬁate and ethyleﬁe 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'weight based on 100% by weight
of the peak-torque descending composition and is preferabiy
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



.20 As the part having a sliding portion, watch parts can be nentioned.
The above part of the present invention includes, for exanple, a gearwheel
body having a slip nmechani smand having a netal gearwheel and a netal
"pinion, wherein at |east one of Dated 11 Decenber 2003 9 the gearwheel and

the pinion is surface-treated with the peak-torque descending conposition
of the present invention prior to assenbling thelﬁﬂﬁgﬁ%E@Pe%gﬂvxgs. g.,
wat ch parts) using the gearwheel an® pinion. The process for producing a
conponent or precision machine having a sliding portion of the present

'inventiE congriges i mersing a part having a.-sliding portion in the
peak-to aﬁeg &fdi ARG ShsoSitiion dfs ther fmassdmeatmientiton, tiagher i ng or
absorbing the conposition onto the surface of the part, 100 i mredi ately

t her eaf PERk—taKidNg 6gscendipgr tofpomitthencofpeskt podsentf ohbewed py dryi ng,
and assenbling a conponent or precision nmachine using the parts.  The
conponeptior fw assembbimgaicngehovhogl dody thNg. , RAEELYKAf s 18 pesent .
invention is a conmponent or precision 15 nachine producedf%y £he 2above

processthé&épgehtivheeragplesigh ohhe. assenbl ed conponent include a gearwhee
body for a watch having a slip nechanismand conprising a netal gearwheel

?Rgﬁﬁdgega;aggﬁé%g?ﬁ?ﬁ%ﬁ?§§g§§%%gpségggﬁggneg o&@%&%fggégggcggggines
-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 orApfeeision 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.



20 body. In the process for producing a conponent or .p-recision machine
of the present invention, the drying is preferably a drying at norma
tenperatures, and especially warmair drying at normal tenperatures is
preferable. Dated 11 Decenber 2003 10 The presF fltfnethod Ofn;PSIpLFZSQt

i nvention conpri ses, rior to pressing a neta a

i mrer si ng tﬂg met al pFate or the shaft in the peg%“ %ﬂﬂt@wﬁBE%é%@?
conmposi tion of the present i nventi oftland adhering or absorbing S the
conposi tion onto the inner surface of a hole for press fit of the netal

- plate or the SH face o E (; i |nned|ately thereafter, taking out the
nmetal plate of %ﬁgx§ﬁhﬁ? 19 8t LhapiSsendninKRBtdoy AEPIOSBEST MODE
FOR CARRY|I NG OQUT THE | NVENTI ON The Eeak t orque descendi ng conposition, the
part haBFﬁar'U%mQﬁ%ﬁ}%ﬁﬁ%F%ﬁa&s$h@ Ehentcompusiailoplathe pmoeessngfor
producing a conponent or precision machine having a sliding portion using
the conpe’i®ebal Rhdta conpbeeshadt pnechei paakbtaaeiicneicicditsiaty by the
process as well as the press fit method wusing the conposition of the

presentcomyesitbonarethpaoidiant invedesen hed RelawnJbe peakihorque
descendi ng conposition of the present invention contains a specific

sol denttleadoansReci fdit ok’ EHB 1k PIESHYL égeé‘tholé‘ fddption, ¢t pe

- peak-torque descendi ng
~ of the metal plate or the surface of the shaft, immediately

' thereafter, 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



L . . . ific
conposi tion of the present invention may further contain a speci
copPosion inhibitor, if necessary. The solvent used in the present
invention is preferably hydrocarbons or ethers, and is especially
preferably Dated 1-7 Decenber 2003 11 hydrocarbons. As. the solvent, there

i nation
can be used one or nore hydrocarbons, one or nor thers, or a conbina
of at l|east one hydrocarbon and at |east one eth2¥§a£ﬁ@BﬁQHP®%é¥®8ns

ificail.y include straight satureted '5 hydrocarbons such as hexane,
3E$ghztcﬁ;ptgne, nonane, degane, undecane and tridecane; branched saturated
hydr ocay bons such as nethyl butane, isopentane, neopentane, isohexane,.
2. 4- di nBYRYPRRXEABS andhD, F16-30 i venthy| themnt are; hensafad aned oty fibeear bons
wherein a part of said straight or branched 10 saturated hydrocarbons

i ncl udebydnoaashons atete bandpreystherby dioeacbAPSnaYEBnass Gych@hexane,
met hyl cycl ohexane and 1, . 3-cycl ohexanedi ene; aromati c hydrocarbons such as

F i h as
benzeneonet ol tdeneaabén xyhangt. 1eardersed plycyclic hydrocarbons suc
i ndene, naph%halene and phenant hrene; and spiro hydrecarbons T5 such as

i 4,4 offan , [.S...i Fhe. unds havin n ether bond in
.Zpbgfg of)tRe abgggIﬁggggggﬁgsﬁg%%ﬁ%%ﬁ%gg}%ggg S %ﬁhtgﬂEPEaEEH be
| butyl et her, di oxane, oxol ane,

?g%?%%@é%ﬁ%hﬁ% 8%?@?%3‘?% AP he NgRE@ne0 rPRENSe| deAENEsed in t he
pr esenturil é/ga?l%é %%dc%gi%eec%?lye;ogeranched saturated hydrocarbdns such
as methylbutane, isopentane, neopentane, ischexane,
2,4—dimethylhexane and 2,‘3,6—trimethyl heptane; unsaturaterd
hydrocarbons wherein a part of said sf:raight or branched
_'10 saturated hydrocarbons includes an unséturated bond; cyclic
hydrocarbons such as cyclohexane, methylcyclohexane and
1,.3—¢'yclohexanediene; érom'atic hydrocarbons such as benzéne,
toluene and xylene; condensed pblycyclic hydrecarbons such as
indene, naphthalene.a.n-d 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,
there canbe faent'ioned diethyl ether, methylbutyl ether, 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,
.as a result of comparing the performance us ing various solvents,

it has been found that hyd'rocarbon of a non-polar solvent is

most excellent. This isbecausewhen the extreme pressure agent



as long as it can dissolve an extrene pressure agent. However, as a result
of conparing the performance using various solvents, it has been found

t hat hydrocarbon of a non-polar solvent is npbst excellent. This is because
when the extrene pressure agent Dated 1'7 Decenber 2003 12 is chemcally

absorbed on a netal surface using a polar solvent, jS,al so
absorbed on the netal surface, so that the extreé%ﬂ%$zg§%%%%§%é%®3can not

efficiently coat on the netal surfa@. Therefore, a solvent having a small
. polarity is better 5 for the peak-torque descendi ng conposition. The
extreme pressure agent used in the present invention is neutral phosphate
ester ahd/reHeiakl aBReshaftn axedial suFfacaewtite) a podsphad Eveater s
specifically-include tricrezil phosphate, trixylenyl phosphate, trioctyl
phosphatbe sollgent iirefigboiipsopaee qhatphatealt sipheny) fhesphatge tris
(nonyl phenyl ) phosphate, triethyl phosphate, tris (tridecyl) phosphate,

tetr apheryketleppopykene ol yeot éHﬂﬂﬁﬁﬂﬂ§¥ficiéﬂ¥#yaQ%%§yBntﬁﬁéaméEBEdeCy|)

pentaerythritol tetraphosphate, tetra (tridecyl)-4,4"-1sopropyridene

bk L L R

(nonyl phenyl) pentaerythritol ¢ , tristeary

Pydrogerat ei b BoREnsPEABh e bk eh b SPmERaSHA. "pol ymbr and the I ke.

20 The neutrf AN 5rE388E2 A0SR Ut LY ML %%ent tnvention

~ 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)



trioleyl phosphite, trioctyl phosphite, trinethylol propane phosphite,
tri phenyl phosphite, tris (nonyl phenyl) phosphite, triethyl phosphite,
tris (tridecyl) phosphite, tetraphenyl dipropyl eneglycol diphosphite,
tetraphenyl tetra (tridecyl) Dated 17 Decenber 2003 13 pentaerythritol

tetraphosphite, tetra (tridecyl)-4,4"-isopropyli qB k phite,
his (tridecyl) pentaerythritol diphosphite, bis ?%%ﬁ%l'ﬁ%ﬁ%% aQR%%

pentaerythritol diphosphite, tristegnyl phosphite, distearyl 5
pentaerythritol diphosphite, tris (2,4-di-t-butyl phenyl) phosphite,

hydr ogenat ed bi sphenol A pentaerythritol phosphite polyner and the |ike
These de@nbreugbdritoheterraphospbihati tetwath two or nmore. 10 As the
extreme pressure agents, there can be nentioned sul fur agents such as

mol ybdefunidi¢ iyl pphpephatepropyybdendmii BhbA9CB8hB3PRE e, bis .
i sobutyl enesul fide, di-t-nonyl polysulfide, “dibenzyl suflfi'de and the lik

phosphatier Bsé&y1 ;angeﬁeagpgkﬁgitsﬂ siph!s'gﬁ@g%éngﬁs %833%;@%@? ors

studi ed on these extreme 15 pressure age as‘ar ey have

found that _ fyr extreme pressure.agent, the acidic phosphate
ester 55%‘%%@&?%2?8?2& gleon &&rtedcfc it SRELS %S%l%:f‘é‘?'éi]ﬁ%?%rybr essure

agept s ,used, . rus rose, Therefore, .in the present invention, -the
neut'r al 6H8¥%E%E%I%é?gr8%9%°ﬂ%%%?%? Eﬁbépﬁ?téf?@‘ESPEFYﬁEV?ﬁgléxcelIent in

not on&y an anti-seizing property : s .
-phosphite, hydrogenated1alsphenolZ;pentaerythritcﬂ_phosphite

‘polymer and thé 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 phosphiﬁe esﬁer extreme
pressure agent was used, rust arose. Therefore, in the present
invention, 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



but al so corrosion-resistance are used. The concentration of the extrene
pressure agent in the peak-torque descending conposition (in the case of
the peak-torque descendi ng conposition consisting of the solvent Dated 17
Decenber 2003 14 and the extreme pressure agent, the concentration is in'

regard to the solvent) is preferably in the rangﬁmﬁédﬁﬁ?ﬂk8n9%1k83596 by
wei ght.. Even when the concentration of the extrenme pressure agent is nore

than 5% by weight, the effect does pmpt change. 5 However, since the
extrenme pressure agent undesirably deposits on a netal surface after
evaporating the solvent, it is preferred that the upper limt of the
concengngt Fod wft tdme pxesemeepagesty eehagentens ra¥iby iweiightreg@rdt he ot her
hand, when the concentration of the extrene pressure agent is |ess than

0. 01% ky wabghdlvdft] hes tymatdmm] efifreehecanBngt be ptdmionash cHherefore, it
is preferred that the lower limt of the concentration of the extrene

Pressubg waegt | S K- JhLimBy R thceﬁ‘f_ﬁ%@%h%ghé@y&eﬂ%rgétsﬁ gE pressure

agent iS necessary to be added. to e solvent. in an anbunt of the 15
o or dePers Spafore gt Eecf Rl SRiAate ARt SN ore
preferagble to add to. .the solvent in an anmount of the concentration

rarggi ngof"’%’ﬁr@. LR §hE X by CHRIRHIRS S Uit 288RF dHIRS 1 rl b £6P0SakSbe added

to the peak-torque 20 descendi ng - conposition of the present invention, if
necessgﬁﬁﬂ@talsurfaceafterevaporatingthesolVent,itispreferred
| thattheupperlimitoftheéoncenfratianoftheextremépressure
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 to 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% byrweight.

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,



The corrosion inhibitor is effective particularly when the conponent is
stored for a long tine after being treated wth the peak-torque descendi ng
conposition. The corrosion inhibitor, |ike the extreme pressure agent,

Dat ed 11 Decenber 2003 15 is chemically absorbed to a netal surface, and as

a result., an adhered anount of the extreme pressyre t tp the-netal
; D631 SpeemBeratp

surface is decreased and its treatnent function i ore, it
is necessary to control the anount ©@f the corrosion .5 inhibitor to be
-added. The corrosion inhibitors specifically include-ester corrosion
‘inhibitors such as sorbitan nonoester and pentaerythritol nonoester;

parti aliseshemiCASAy ebspebedntoi phinbitar sotfhsedeayd sacai pasaland et hyl ene
oxi de, sulfonate 10 corrosion inhibitors, am ne salt corrosion. inhibitors,

strai ghh aBBEReHabhYuAE] §f G Qe R dAl % aRfdthed ke meHawever, as a
result that the present inventors studied on each corrosion inhibitor, it

has be@ﬁr%g%@diEhQEcFEBEE?Séﬁé %eg shEatglhCRahRLBLT Y sa¢hdGQLr 0Si on

i nhibitors are excell ent or the present invention.. The corrosion :
~inhi bi Lor i ref.erably added in an_amount. of from0..01%to 0.5% by wei ght
based SRETEOPRS U SRSt Tor o BRRER Ot A aReE Bici G CRERBSRE on. when
_the ampupt Qf the corrosion inhibitor to be added is small, an effect of
corr osiBRIPAEPESIESt BRc898%hot exerted. On the other hand, when it is too

The corrosion 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



| arge, the treatnent function of the extrene pressure agent is |owered.
Therefore, the upper limt of the corrosion inhibitor is preferably 0. 5%
by weight. Also, it is preferable that the anount of the corrosion
inhibitor is equal to or |ess Dated 11 Decenber 2003 16 than that of the

extrenme pressure agent. The peak-torque descendi n%a‘&ﬁf?@ﬁia%rﬁ@er%)aé he

present invention may further contain additives such as anti-oxidant and
the like in the range which do not gisturb the objectives 5 of the
invention. As the anti-oxidant, phenol anti-oxidant and/or am ne _
anti-oxidant are preferable.. The am ne anti-oxidant is preferably diphenyl

am ne them wAtdtvest the Algerdefhaiitte aiddntoxi dant is preferably at |east
one conpound selected from 2,6- di-t-butyl-p-cresol, 2,4,6-tri-t-butyl

phenol and 4ipfie- gRLMenel Seb2ebicing coAl) cabengle. cFaeppealdior que

descendi ng conposition of the present = 15 rnvention is eating solution

Ccti; . . ' . _Th . i.ng. hods.
of o ent sat P e arEREE: SenfRul T el T At artparr e tmrer sed

of the netal par i nc € a e

i n-the j ;:torque descending conposition. |n order to treat the entire
!szrfagé"%gﬁlépﬁeigg?t”?d: trl"i‘(?%te Hﬁéﬁ?gnﬂ%s%‘?t 41§l dher pRdechdtvashe part s

inﬂErS%% the invention. '

As the anti—oxidént, phenol anti-oxidant and/or amine
anti-oxidant aré preferable. |

The émine anti-oxidant is preferably diphenyl amine

- derivatives.

10 b_ Also, the:phepol anti-oxidant is preferably at leést one
compound sélécted frﬁm 2,6- di-t-butyl-p-cresol,
2,4,6-tri—t—5utyl phenol and 4,4'~me£hylene bis

-(2,6—di-t—gut§l) phenol.

The peak-torque descending composition of the present

15 invention is a:treating solutionreffective for the;netal 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



wi th sonication. The simlar result can also be attained by oscillation.
However, the sonication is nore preferable than the oscillation in the
case of that the part is small and further in a tubular shape. The
treating tinme is sufficient to be fromDated 1'1 Decenber 2003 17 about 30

seconds to about 5 mnutes. After treating the net with t
peak-torque descending conposition dryi ng at n&ﬁﬁgf?ﬁb %P%Wﬁgﬁg,

preferably air-drying. at normal, tenperatures is carried out. 5 The nornal
tenperature used herein is referred to the tenperature ranging from15 to
25C_In the case of using the solvent which is "hard" to dry, it is

necessapyuithat ggeohggpgbaggbgtog Wanh-eadl r is elevated and that the tine
period for drying is prolonged. Therefore, it is advantageous that the

conpound whi ggt@ @933&9&&%&& ggqtaalttﬂetﬁ%' Qb ¢ %&&' vent

sui table for ry|n nor ma raturé is a’s Ivent Ing a boiling
poi nt vents incl ude %tocarbons havi ng a boiling

f 13
poi nt dchf‘é‘%lBP F8§‘E°§ﬁ6ﬁ8“thgrw&ﬂo€§r6@ﬁ§‘ SRS AV, such. 15

asnonane, hexane, isohexane, heptane, isoheptane and benzene; and ethers
such aErGiféFﬁVIlYe?hérdrEMQIﬂﬁ ﬁ&ﬂ“‘éﬁt]hérewqtéﬁfpﬁ%&ﬁ ﬁé‘trﬁ}lec{etoh’ér Furt her,
inthe step for surface treatnent of a netal part with the peak-torque
de§tenahﬁ@ommﬁiﬁ#mpqwatur&heepm@sennlQﬁr&ﬁeensdanntm©teaper@twrmg can be
carried out after treating

ranging from 15 to 25°C. 1In the case of using the solve_nt 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 eésy
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.
Thesolventsincludgh&drocarbonshavingzaboilingpoint
of 1305lor‘l§ss among the hydrocarbons mentiocned above, such
15 asnonané,hexane,isohexane,heptane,isoheptaﬁeeumibenzene;
and ethers such as diefhyl ether, ethylvinylrether and
Esbprolemethyl ether.
- Further; in the step for surface treatment of a metal
partwiththepeak—torquedescendingcompositioninthepweséht
20 invention, hot-air drying can be carried out after treating
the métal 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



'__gearmh

the netal part with the peak-torque descending conposition. In the case of
using the solvent which is hard to dry, it is necessary that the
tenmperature of hot air is elevated and that the time period for drying is
prol onged. Thus, it is Dated 11 Decenber 2003 18 advant ageous that the

conpound which is easy to dry is used as the sol%%@%ETIBSmﬂﬁggﬁﬁggture of

hot air is desirably in the range of from 120 to onsi safety.
The boiling point of a solvent capalgle of drying .within 5 30 mnutes at
hot-air tenperature ranging from120 to 150C is 180C or |less- As such
solvents, there can be nentioned n-decane (boiling point; 174C) and the
i ke i adsanabghbushahat tydrocapbond. whhehpast ebayi hg drgl idingegorti on of
the present invention 10 is surface-treated with the peak-torque

descengingre0gBOSERLON TR ddiRpdresent snVIeBti 90r Thedpaitabayi ng a sliding
portion includes a gearwheel body having a slip nechani sm nmade of a netal

gearvhegl andeg retal, piniop, §hoexauRLey.8; Wal CepRLL Wwherein the

ee e prnion i s surrace e _ €~ peak-torque
The process TOF LT R caRpBrenr ah ST s O e e RS g o
sliding portion of the present invention conprises imersing a part, for
exanpl 80 mingtel parbotralrnEeppepasiireorqandisgsdamm dg géﬂf on of the
present 1 nvention, . '
is 180°C or less. As such solvents, there can be mentioned
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

composition, followed by drying at a normal temperature,

preferably with air at a normal temperature, and assembling



adhering or absorbing the conposition on the surface of the part,

i medi ately thereafter, renoving the part fromthe conposition, followed
by drying at a nornmal tenperature, preferably with air at a nornal
tenperature, and assenbling Dated 1'7 Decenber 2003 19 a watch conponent or

wat ch (precision machine) using the dried part. 'ﬁqtﬁéﬁ%%&rﬁﬁ%ﬁﬂoﬁged

above, the above drying can be also <carried out w hot” ~ai om 120
to 150C. The conponent or precisiontgrachi ne having a sliding 5 portion of.
the present invention includes a conponent or , precision nmachine produced
by such a process, for exanple, a gearwheel body for a watch having a slip
mec hanisswe el carfpcanentebal wajesln Wipseslc ianidramgehahepi v bng diheadwaesh usi ng
this gearwheel. body for a watch. 10 The press fit nethod of the present

i nvent iggit .ONAPIASSdty manfkbakdsdigdde ) the sboes alryplmi eandspiisses
previously imrersing the netal plate or the shaft in the peak-torque

descending ; COMRSLEiaN 1o Lhe ReSElly PR aosedhering or absorbi ng

t he conposition onto an i nner surface of a hole for press fit 15 of the

metal plate on urfa f, L Lo d FIERA Y4 after,

t aki ng out t%@errg%glf)%g%g?eofgr %t%ﬁg:lssﬁgﬁ §rt‘l‘fragc?mr?a‘he co %sist}ilodrﬁ\&‘,a&?ol | owed by
drypng. By .perfarm,ng such surface treatnent, no large stress_arises even
Whe% tﬁ’é’lﬁjé‘toéll ° hg‘he nre S S HP R H@%%ﬁfs ot St FPART Y h@Fef ore, burr
phenomenon 20 of the netal does not occur.

i precision machine produced by such a process, for example, a

gearwheel body for a watch having a slip mechanism 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 referé_nce to the

following examples, but the invention is not limited to these



EXAMPLE The present invention is explained with reference to the follow ng
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 present invention, a center
wheel used for Watch #10 produced by Citizen Watc ) chosen-
The center wheel of #10 of a gearwheel body conprp%%gggqégg%aﬁgé avi ng
struCture referred to H spring and,p center wheel pinion. Both the
gearwheel and pinion are nade of netals _ The pinion is nmade of iron and
-the gearwheel is nade of brass- In order to assenbl e the gearwheel body,
10 it. bgaRPaLgh that the gearwheel with H spring structure is fitted into
the pinion wi.th pressure. Problenmatic adhesion and fusion bond arise on

“fitting into;The: [ eak .t qr at._an initial t [ roduced when
i ntended to thgﬁgngggr 8§r gﬁdgp %&gnkchdfhtgg ggﬁoﬁsgg &Efgn bond. That
is, the xinunlpegk torgue 15 produces at_the first tipe inQ. Furt her,
pl ast i BGEarRhEErsIC5FENGIRE GRBCT bF LRI SF it RESPR™Er BRYPREIPRe center
wheel , the effect is attained by treating at |east either the gearwheel or
the pi fi 6BNtRSWERERL UpRE BerhWakghbd1Or paredced by CheiaatcHatEhe ef f ect
of lowering the peak torque is extrenmely high when the center wheel having
a dAipCpoertlbd.iwas chosen. The center wheel of #10 of a gedrwheel

body comprises a gearwheel having ézstructure'réferred to H

springandacenterwheelpinion. Boththegearwheeléndpinion

are made of metals. The pinion is fnade of iron and the gearwheel

is made of brass. 1In order to assemble the gearwheel boéy{

10 it isenough that the gearwheel withH épring structure is fit;_ted

'intothepinioﬁwithpressure. Problematicadhesiénahdfusion

bonda;iseonfittinginto-Thenmximumpeaktorqheaténlinitiél

stage iéjproduced when inteﬁded to rotate geafwheel and_pinion

with adhesion or fusion bond. Thatis,thenmximmnpééktorque

15 produces at the first time slip. Further, plaétic gearwhéels~
a#e 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 bbth‘may be treated.

20 3 In-thé watch, the effect of lowering the peék torﬁue is
extremely high when the center wheel having a slip portion is.
treated with the peak-torgque descending COmpositién of the

present invention.



treated with-the peak-torque descendi ng conposition of the present

i nvention. Dated 17Decenber 2003 21 Exanples | and 2, and Conparative
Exanples 1 and 2 (Selection of a solvent suitable for the peak-torque
descendi ng conposition) Hexane as a hydrocarbon solvent (Exanple 1) ,

diethyl ether 5 as an ether.. solvent (Exanple 2)yai.d $9p hol as
an al cohol solvent (Conparative Exanple 1) and eth;1ea§2tgggxgg%§§§ester

sol vent (Conparative Exanple 2) werd prepared. 0.1% by wei ght of
tri-n-butyl phosphite belonging to neutral phosphite ester was added as an
anti-sticking agent 10 to each of the above solvents to obtain 4 types of

peak- t BRauplegedcandi Ag eogpEoimriegrsivekrampiespilnjame was pl aced in a
beaker containing the peak-torque descending conmposition, and sonicated

for 3 wbeleBubsequentdol vdritespi nabhevias: thaker sttt drcpra tibecbeadkery using 15
a strainer, and dried with hot air at from 120 to 150C to yield the pinion
treategombbgi&h@ngeak-torque descendi ng conposition. Next, the center

wheel having the slip portion for Watch #10 produced by Citizen Watch Co.,

Ltd. was mdﬁe&%h@%éQE%EBEQEboﬂ@ﬁJ&F’c ?%ééﬂéﬁﬁéil@g cf’feﬁgff%it%‘} above and

t he. gear wheel w t hout the treatnent. Ip torque the thus nade
ol 8‘£’{‘a§}e!aa§%%_s¢@efééjr{te‘(’gx%b'i% A ' O59HE I8 okl RERK, LHRshym val ue
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



when the wheel initially began to nove was the neasured value. It has been
found that the wheel teeth of the plastic gearwheels Dated 11 Decenber 2003
22 used-for the gear train portion are chi pped when the slip torque is over
15 g. As the results of the nmeasurenent of the slip torque, the peak

(maxi munm) values of the slip torque were 10 g in t se of i.ng
hexane, 11 g in the case of diethyl ether, 15 g iAﬂﬁﬂi?qgﬁg%?p%ﬁﬁpgopropyL
al cohol, and 14 g in the case of wugpng ethyl acetate as the solvent. From
t he above, it has been found that the use of hydrocarbon or ether is better
as the solvent. .10 Exanples 3 and 4, and Conparative Exanples 3 and 4

( Sel ectusmd @b rarhexybaener Pirepsute cdgené chliphaldl ehénrHe1 i peddrdios que
descendi ng conposition) As an extreme pressure agent, tricresyl phosphate
15" (Bgadmiwe8)15 kel onging to neutral phosphate ester, trixylenyl 3
phosphite (Exanpl €.4) belonging to neutral phosphite ester, nolybdenum

di t hi ophosphate Y |l e 3) havi syl.fur_i.n the nolecule, and
di ‘benzyl sul ]Sde CO@%%;?La% %%%_aeguﬁe ee{l\%qr?gfsgﬁ}ef usrlligh T HETRDt ecul e

wer e ‘added each ,in 20 an anpunt of 0.30 by weight ta nonane which is a
hy dr oc ol ol PEALRER) pPepare ALt YRS P pEAE OGS dsdenlli e

‘conpositions., .. o 2 :
case of using hexane, 11 g in the case of diethyl ether, 15

a in the.éaselof 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.



Next, the pinion was placed in a beaker containing the peak-torque
descendi ng conposition, and sonicated for 3 mn. Dated 1-7 Decenber 2003

' 23 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
treated with the peak-torque descendi ng conpositi qq, t he er whee
having a slip portion for Watch 5 #10 produced b3ﬂ¥?¢?§§ﬁ“VB9%ﬁ5@% Ltd.
was nmade using the pinion obtained,by treating as descri bed above and the
gearwheel w thout the treatnment The peak (maximun) value of the slip
torque of the thus nade center wheel was neasured in the same nmanner as in

Exarmlﬁ% é%% AS,{ Med di 2Rk nloukct £Ras PRENpEQKEE Edatgt he wheel
teeth o 6fas (e gearmheels used for the gear train portion are chipped
when the slip torqg t he resul f apasyre of the
slip t%Fﬁﬁ@l%F aﬁg ﬁ%h?gngdégt ot “PRe <?t% orqug mgygiiz g or

| d 15 d t t
andhi P APE E S E B Y t%ap atpEtmaracen 15&?%%%?9%%9?? ored

under the circunstance at 45C and at a relative hunldltg of 95% for one
month. As ewsulthe mendiak othered: heviRgs 23054éPvBATACPhECEYRECBf the 20
parts using neutral phosphite.ester and neutral phosphate ester, whereas

di $col pt@aprodunes pSeétiedn WrtdieCoasdstdisivag m?bdengrﬁhﬁjm-hil@phosphat e
and di benzyl sulfite.

obtalnedbytreatlngasdescrlbedaboveandthegearwheelw1thout,
tﬁe treétment-
. The peak‘(maximgm) value of the slip torque of the thus
‘made ;::éﬁtér wheel was measufed in the same manner as in Example
10 1. Asznentiohed in Example 1, it haé 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:goodliﬁ all cases examined.

Next, the high témperature and high ﬁumidity test was
carriedéﬁtwherethegearwheelwaéstoredunderthecircumstance
at 45°C and at a relative humidity of 95% for one month. As
é result, no diécoloﬁation was observed in the cases of the

20 partsu31ngneutralphosph1teesterandneutralphosphateester,
N whereasdlscoloratlonwasobservedlnthecasesu51ngmolybdenum
dlthlophosphate and dlbenzyl sulfite.

From the above, it has been found that neutral phosphate

ester or neutral phosphite ester is excellent as the extreme



From the above, it has been found that neutral phosphate ester or neutral
phosphite ester is excellent as the extrene Dated 11 Decenber 2003 24
pressure agent. Exanples 5 to 12, and Conparative Exanples 5 to 7
(Experinment to obtain an optinum concentration of the extrenme 5 pressure

agent) Tristearyl phosphite which is a neutral added
in an anmount of 0.005% by wei ght (Conparative Exarrp HE?%E%rﬁ%elrg% wei ght
(Exanpl e.5) , 0-05%by weight (Examale 6), 0.1 % by wei ght (Exarrple 7,
0.25 % by weight (Example 8) , 0. 5% 10 by weight (Exanple 9) , 1% by

wei ght (Exanple 10) , 3 by weight (Exanple 11), 5% by wei ght (Exanple 12),
7% by weegbture( Goepar.ati ve Exanple 6) or 10% by wei ght (Conparative Exanpl e
7) to nonane which is a hydrocarbon solvent to prepare peak-torque
descendi ng conpositions. 15" Next, the pinion was placed in a beaker
“containing the peak-torque descending conposition, and sonicated for 3

pubsequent! v, tbe phpi egpastaken Slynd he, beaker using a

"strain yleld a pinion
treated.with.the peak-torque des endln OSI t he center
oot el HR PeskLOr Qs dESEERdna, COOSL L ot o 2Q okt bl conter
Ltd., was nade using the pi nion obtained by treating as descri bed above and
thé GeRFRAGHEWPERB ¢ he treat nent .

Tristearvyl phosphite which is a neutral phosphife ester

was-added in an amount of 0.005% by weight (‘Cofuparative Examplé

.5) , 0.01% by weight -(Example 5), 0.05% by weighf (Example 6},

0.1% by weight (Example 7}, 0.25% by weight (Example 8), 0.5%

10 by weight (E‘.xamplé 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-torque descending 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



The peak (maxinmum value of the slip torque of the thus Dated 17 Decenber
2003 25 made center wheel was neasured in the sanme manner as in Exanple |I.
As nentioned in Exanple 1, it has been found that the wheel teeth of the
pl asti c gearwheel s used for the gear train portion are chipped when the

slip torque is over 15 g. 5 As the results of neasyeipnbeps odbki P
torque, when the added anmount of tristearyl phosphite vvag Om%%?% by

wei ght, the peak value of the slipstorque becane 20 g or nore which was
t he val'ue exceeding the neasurable limt of the torque nmeter . \Wen the
added amounts of tristearyl phosphite were 0.01% 0.050 10 and 0. 1% by
wei ghtmatibegeak vhkadsvaxd meheuskdpin digueanermanidr gs 10 Bxampl®. 8 g,
respectively. Wien the added anmount of tristearyl phosphite were 0.25%

0.5% 1% rRYmed¥%ioh%and EkR¥Mp1ky1yeighias bbenpEakny ahuestvé w1 ip torque
.were 10 g or less in all cases. 15 Upon observation of these pinions,

when the.afded: aEOUN s ¢ 1Qf gbhkahean ¥« PROTRIY £ Be WaS /Y2 RY n Wi G o®r nore,

the extreme pressure agent deposited on the surface.. This showed that the

treated _pinjons are poor, in earance, - an ey=can not be used as the
par t f%thﬁ%laB? h"."h%é ?rse)gg’gng?%aﬁg, l\%ﬁ%ﬁggn?{ff ?ﬁe gear wheel was treated

or both of the gearwheel and the pinion wefrg treated, the simlar results
were obt ai nek 49 FASHIT S RE FEESURRERE SRty ERReS hHRi b IhRs “’fr%%rét ed. From

these results, it has been found that the o
' 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.



effect can be obtained when at |east either one was treated. Dated 11
Decenber 2003 26 When the center wheel treated wth 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 #10
produced by Gtizen Watch Co., Ltd. and the operatphQgy %B%Serﬁﬁ&f%do@f‘d no
| acki ng of wheel teeth occurred and the operation was goo cases
exam ned. From the above results, i has been found that the concentration
of the extrene pressure agent is preferably in the range of fromO0.01 to
5% by wei ght, nore preferably in the 10 range of from0.1 to 0.5% by

wei ght. Examies thd tented winele Conpeuindd wd thxahpl est Bethe refSetecti on of
~an corrosion inhibitor suitable for the peak-torque descending

corrposagfém)atl% TR nRepanRe A b e Framydoacapbes 5ol vengnt 0.@6ey vei ght
of trioleyl phosphite which is neutral phosphrte ester was added as the

extreng, %eéc?ﬂdf&:ﬁﬂ%g%’rt%q o BRI 56890k HONa AL P g
ri nono

pent aery ut'yl” “ester, corro |on i'‘brtor represented by the

fatty wialchurediaby, O%rﬂeeaﬁﬁfsﬁ%& ff’fr@id% AR & 26, “ker

King Ltd. USA] , or am ne salt corrosion inhibitor [trade nane NA- SUL
EDS, rkercons hgnedd. nO LEpkingsoadubgcdatReth aFcaRsER 29C ¢hes o by

wei ght t.o prepare 5 types of peak-torque descendi ng
operation was good in all cases examined.

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 rrzeighr:
oftrioleylphosphitewhichisneuttalphosphiteesterwasaddea
as the extreme pressure agent, and further, as an cerrosion
inhibitor, pentaerythritol monebutyl ester, ASA corrosion
inhibitor represented by the following chemical formula,

20 stearicacidbeionéimgtostraightehainfattyacids,sulfonate
corrosioninhibitor[tradename:NAHSULTZQ,maker:KinéLtd.,
U‘SAjr or amine salt corrosion ihhibitor [trade name: NA-SUL
EDS, maker: King Ltd., USA] was added each in arn 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
O
H V4
H,C c C— OH
~° H,
H,C—— € . C——0OH
N 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



20 cases using pentaerythritol nmpnobutyl ester, the above ASA Dated 17
Decenber 2003 28 corrosion inhibitor, and stearic acid belonging 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 R {heeadivd 2008 has
been found that ester, ASA and straight chain fatty acid corrosion
inhibitors are suitable for. the pgak-torque descendi ng composition.
Exanples 16 to 18 10 (Experinent to obtain an opti mum anount of an
corrosion inhibitor to be added) To nonane which is a hydrocarbon sol vent,
0. 25 %dyreeight inkfbitrdml eyld phesphic eaid delionging rizd phospit e ester
-was added as an extrene pressure agent,. and further, as an corrosion 15

i nhi bi &9%in perdtasy ¥ehas) @l meRebpé yk vesihrys wastladlddd g Rogueanwpat - of
0.1-06 (Exanple -16) 0.25% (Exanple 17) and 0.4% by weight (Exanple 18) to
prepar gy 3, )Pessef Pedksd Ongie pdesCcondeg wePEPDSId idingordNext théhe pinion
was placed in a beaker containing the 20 peak-torque descending
composLiLon aufl 300 FALERd Und Mhfine SUPECAURALLY ool ROHIY i tas 1 aken

out from eaker "using "a strainer, an rie h“hot air at” from 120

to 15.0C to yield, K a pinion treatedq with_the peak-torgue d endi,ng

composi ti on. F X%t the mP & ért'a}‘?esel%mi%%?%eﬁ%ﬂ pSPortt o%ggo?ng\atch
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-torque descending composition.

Next, the center wheel having the slip portion for Watch



-Dated 1'7 Decenber 2003 29 #10 produced by Citizen Watch Co. , Ltd. was
made using the pinion obtained by treating as descri bed above and the
gearwheel wi thout the treatnent. The peak (maxi nun) value of the slip
torque of the thus 5 made center wheel was neasured in the sanme nanner as

in Exanple 1. As nentioned in Exanple 1, it has Qegnq f9mrdehBatagohe wheel
teeth of the plastic gearwheels used for the gear train portion are

chi pped when the slip torque is overg 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 |ess.
‘Howeverl0 pdeduddd e ik i4%erbyavehght., 1ihe. paakndds quenyalieepiasohd 9.  From
t hese, .it has been found that the anmount of corrosion inhibitor to be

added Bﬁtﬁri%fe@ftﬁb&yeﬁﬂ atsQi'esQ_rrﬂ&?ﬁaﬁ&‘@éﬂaﬁa%hé&amﬁiﬁhbﬁ'ﬂ of the
extrene -pressure agent. so, since the effect of corrosion resistance

exerts yi.n nt ranging fromO0.01 to 0.5% by weight, it is preferred
t He £ tHIRYN ging <9110 . 5% by welght, P
t hat theeconcen?lra'tll'l on of the corrosion inhibitor is from0.01 to 0. 5% by

vel 91t 200 | M ENgely | 855, AR KIS RS SEIOHG0n 2 Shet DRl ST,
w tSh hg}ad?al éengctarth%n;llgvgstrr?eggggec\iM itnhilzlrlle 1s%mr2 nggl?xse)r Eg ti%dE}c%mg?_%enber 2003
1. As mentioned in Example 1, it has Eeen found,thét 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 weight 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)



30 0.25% by weight of trioleyl phosphite which is neutral phosphite
ester-was added as an extrene pressure agent to each 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 solvents to prepare

peak-torque descending conpositions. Next, the pidl.on. 0i3n a
beaker containing the peak-torque descendi ng corrp[%Hst?ﬁ)gﬁ,aG%h%cr?ém cated

for 3 mn. Subsequently, the piniod0was taken out fromthe beaker using 10
a strainer; and dried with hot air at from 120 to 1500C for 10 nmin to yield
.a pinion treated with the peak-torque descending conposition. The obtained
pi ni ons wer e s PYIVEAGEE afnferokevnbahoaphiee rduigh ¢.5 natgiadi ons were
all dried when hexane (boiling 15 point: 68 C) , nonane (boiling point:
150" C) pheguhidex gséefbodsiaddedeaisnan it «fe peees suseda§ont tthe eselivent .
However, in the case of using dodecene (boiling point: 2160C) for the

sol ventof hBganso|Bent i i poiined M)qrﬁbﬁgnéoc»ﬂdiﬂ%% BSi6ETPIfied. In the
production of the parts of the present invention, it 1s necessary .20 to

conpl eleclind 0801 PIndoSHAEL 17147y Jrfa ddife SOl $AL1 | FHBLAGAY . Jfiarts are

adhered in the asse ing step o e center the part's can not

2003

compositions.

Next, the pinion was placed in a beaker containing the
p-elak—tc}rque desc-e;*lding 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 (boiling point: 150°C), and decane {(boiling

éo-int: 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

production of the parts of the present inventibn, it is necessary

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

the parts are adhered in the assembling step.of the center wheel,

and the parts can not be produced. Therefore, considering

. actual use conditions, it is preferred that the boiling point

of the soclvent is 180°C or less.

i i ditions, it is preferred
Cnal Che BTG e e TR sot vy Rt i R 0 natas? Becemer



31 Exanpl e 20 and Conparative Exanple 10 (Experinent when a part having a
sliding portion was treated wth the peak-torque descendi ng conposition) 5
A switching lever sliding in a watch conponent was surface-treated using
t he peak-torque descendi ng conmposition containing nonane used in Exanple
19 as a solvent in. the same manner as in Exanpl eyzk&q 1NB8Eembd}©003
surface-treated switching |l ever was 10 incorporated into the watch, of

whi ch assenbling was conpl eted. Swiltching 'operation was repeated 1000
times while applying 3 g load to the lever portion (Exanple 20) . Al so,
for conparison, the simlar experinent was carried out using a -
conventional watch wi thout the surface treatnent (Conparative Exanple 10).
15 As the results, the initial state could be maintained in a state where
abr asi BrampaecelyaatoSemparthéveatehmpieoriforat ed t he surface-treated
switching | ever. However, the sliding portion was scarred in the case of
the conpgptironaht Wateha pO-tFHeMithe s.akoveingt phas ibaeRabodndatat the
peak-torque descending conposition is also efFective for treating the

CoMpongaEnNeuENBediSkbdhng RALLEAR: dABobLiGeaber 2003 32 Bxamples 21

to.23 To nonane hydrocar bon sofvent, triol eyl

5 .A switching lever sliding in a watch component was
surface-treated using the peak-torgque descending composition
containing nonane used in Example 19 as é solvent in. the same
—manner as.in Example 19. |

Next, the éurface—treated switching lever was

10 incorporatedintothewatch,ofwhichassemblingwéscompleted.
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 étate where abrasion scarcely arose in the watch
incorporated the surface-treated switching lever. Howeﬁer,
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.



phosphite which is a neutral phosphite ester was added in an anount of

0. 25% by wei ght as an extrene pressure agent, and 5 further, as the
corrosion inhibitor, pentaerythritol nonobutyl ester, ASA corrosion

i nhi bitor represented by the above chemcal fornula, or stearic acid

bel onging to. straight chain fatty acids was addgshe@¢fpble@beraigpynt of
0.25% by weight to prepare 3 types of peak-torque descendi ng conpositions.
10 Next, the pinion was placed in @2beaker 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 warmair
at fr0§§259£%§2é2L£3_§ield a pinion treated with.the peak-torque
descendi ng conposition. 15 Next, the center wheel having the slip portion
for Watch #10 peerReethigh G3 i cdnydneearicon, seldenhastrhdécydi ng t he
pinion obtained by treating as descri bed above and the gearwheel w thout

t he trehtsehite Thei geaks @Eraeutural yhlosehdiftet hetslki patoaddedointdmwe t hus 20
made center wheel was neasured in the sane manner as in Exanple 1. As

ment i ogeeuhd &EXKaOPk e Iy ide N@st heenad ospeh-dh@tp tdsyheed gediept in@f the
pl asti c gearwheel s usedyfor the gear train portion are chipped when the

slisp 1onftRetS QY& e L3rGosiOntiith{ESUbL S p%t%é%%%@%tl ndiber$1i p torque,
the Dated | Z Decenber 2003 33 peak values of the slip torque were 10 g or

less 1DeALE, 528%% AL PEMN BT YD ole NI YEnE ShGe REREBSYE ASA
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



i nhibitor and stearic acid belonging to straight chain fatty acids. 5
Exanples 24 to 26 To nonane which is the hydrocarbon solvent, triol eyl
phosphite which is neutral phosphite ester was added in an anount of 0.25%
by wei ght as the extrenme pressure agent, and further, 10 as the corrosion
inhibitor, pentaerythritol nonobutyl ester, ASA cqhiiesh9bhecBRb& 3003
represented by the above chemcal fornmula, or stearic acid belonging to
straight chain fatty acids was added each in an amount of 0.25% by wei ght
to prepare 3 types of peak-torque descendi ng conpositions. 15 Next, the

gearwheel . of the cepter eel was pl aced ﬁ a beaker _co%L ining the
peak- t BFgeVa E%ﬁnﬁfn@%g}ﬂ&i irHHeaﬂﬁresL i T&ed For & Aitn. ©386Sequent | vy,
the gearwheel was taken out fromthe beaker using a strainer, and dried
wi th wWHEANEi Reriacryigh Diool mopsbutyl §5etd, Ahsi slpone BhiFaretrastiAnt he
peak-torque 20 .descendi ng conposition. Next, the center wheel having the
slip ponhibatboraidtshea#id priotldsecbrying triozenrdiigbht Ehainlfdttwas made
using the gearwheel obtained by treating as described above and the pinion
wi t houkctiig .t reatnent. Dated 17 Decenber 2003 34 The peak (nmaximun) -val ue
of the slip torque of the thus nade center wheel was neasured in the sane

. manner as in Exanple ‘

Examples ‘24 to 26
-TQ nonane ﬁhich is the hydrocarbon solvent, trioleyl
1phosﬁhitewhichisneutrélphosphiteesterwasaddedinanamount
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.



1. As nentioned in Exanple 1, it has been found 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 neasurenent of the slip
torque, the peak values of the slip torque were 10 g or less in all cases
using pentaerythritol nonobutyl ester, the above ARfef ¢ hesdhberizahsbi t or
~and stearic acid belonging to strai ht chain.fatty 10 - acids. Exanple 27
The m nute wheel of Watch Movenent pe No. 20 produced by Citizen- Watch
Co. Ltd. Is made by inserting a pinion into 15 a gearwheel. A volune of
about 1 litef, in a ter ass beaker s _filled wt ak-torque
descendi ng cORFORFR h“ éh%\%? lugy t&% ohtP ?°¥QW%63%&9| 3 YSphat e was
di ssol ved in nonane, and the-pinion mas itmersed therein for 10 seconds.
Then, F@densemtar aihgel Hésrﬁl?ﬁ%\hr%s]-nt BRersasg nepssrt e WehKaprdsd dri ed
by air at normal tenperatures using an electric fan. Wien the pinion was
i ner sédd | Astmentpieaied dngiiramese endiinghgsmpesi foand, thahelhcompesilt i on was
“not heated, and the pinion imersed in the conposition was not sonicat ed.
The ti mReet@quf te@d HDAsLy gegh hatead d ukeleterhere ¢o83 t3mihpoaiawa pi ni on

was about 2.0 min. The nornmal tenperature at that tinme was about 20C. Wen

thes t hugof eaLed dP M LIRS él’ﬁfrécﬁ‘i;dé“ios Ayt £a) ed
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 bel;nging 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



gearwheel , no burr occurred. No inferior article due to the 5 burr was
found in one mllion tests. If the burr occurs when the m nute wheel is
produced, the shape of the part was changed and thus a remarkabl e def ect
arises in watch performance resulting in inferior operation to lead the

problemin that the part can not be used in qum'tD@B&@WbB&§M§#106§'”9 the
peak-torque descendi ng conposition of the present 1nvention enabled t

use without total inspection. Wed5Sthe part .is-not ‘treated with the
peak-torque descending conposition of the present invention, the burr
arises. Therefore, the present plicants have inspected the total parts
15 in the aryYe Fa'lm}%é’ésb%b@‘éte%‘f MHg? + h&hgapesmailt kemParabPreud®. The
ratio of occurrence of inferior articles was 3% at that tinme, and the
parts thatdthme Besusedufor0tmss production without inspection. 20 Exanpl e
28 The pinion was treated in the same manner as in Exanple 27, except that

the pinion i pR&k $86 dhh stk 4 kP i AUbn iGN hder t d@aktboirmuet deseeadi ng
composition was dried with hot air at 100C for 13 mnutes using a dryer

(hot ﬁ%&r@ﬁ&bﬁ]@n&%éf‘?%@&h%&d Nd PeEEPPSE 200336 Lhe E’BchHQ time.

When t thus treated pinion was then inserted into an untreated

geg{mhggk Qgs ?es gcgﬁggﬁg mnghQLeE%gEsartlcle due to the burr vas f ound

_in-one i

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



5 found that mass productivity of the mnute wheels was nore inproved in
the hot air drying relative to the drying at normal tenperatures, but the
per formance between themwas not different. 10 EFFECT OF THE | NVENTI ON The
peak-torque descendi ng conposition of the present invention contains from
0.01 to 5% by weight of an extreme pressure agentpfedpt Dekdiharoghgast one
menber selected from the group -cansisting of neutral phosphate esters and
neutral 15 phosphite esters in a s ent conprising at | east ohe nenber
selected fromthe group consisting of hydrocarbons and ethers. Therefore,
a parttE%vin ;8 sli.ding portion which can be made fromnetallic materials
with a |ﬁ€ﬁ§ $6r {éf'Gre wherein no large peak torque produces at an .
“initial stage when slipped. The 20 part is, for exanple, a watch part, and
there can beWas8ehbe ddhus g Aiedy Wesy thg aleprptREC ABALs AN whi ch can
be made from netallic materials with a sinple structure wherein no | arge
peak tgngureageddgeeswhtedn hpi bhalk stayereden 80| ppeerand akhédeilm no
defect of wheel teeth even when a plastic gearwheel is used. Dated 1 1
Decenbeize2@83tBé buri heagefowieeln hody ndfl ltilve preesent Tavaasi baehaving the
above slip nechanismused as a part having a sliding portion, for exanple
a vgit clropakit thblensksdpRrgapertiver v ber el IS ridteatee M thhd heo Peak-tor que
descendi ng conposition of the present 5 invention. Therefore, no | arge peak

tor queifﬁﬁ%%rv%dain EHP\ei H&Uﬁ'r drying relative to the drying at normal

temperatures, but the 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 from the grdup consisting of hydrocarbons and ethers.
i‘herefore, a part having a sliding portion which can.be made
frommetallic mat'erials with a simple structure ?:herei_n no large
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
peak torque produces at aninitial stagewhen slipped énd wherein

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



stage when slipped and no defect of wheel teeth has occurred even when a
pl astic gearwheel is used. According to the process for producing a
conponent or precision machine having a sliding portion of the present 10
invention, either the conponent is not heated or the peak-torque descendi ng

conposition is not heated when the part having a S
i mersed in the peak-torque descendi ng conp05|t|é%¥b¢hzgggg&55q¥wb

conmponent or precision nachine havi/ng a sliding portion w thout devel oping
a large peak torque 15 at an initial stage when slipped can be produced
efficiently._ The conmponent_ or precision nmachine having a sliding portion
of the presert §hf&IfR3oMeeh BRARIFE c‘?lé?ltﬂ";}eiﬁ%ﬁu%:@ﬁenwli Haebeve
production process.. As shown in the above exanples, for exanple, in the

20 geathﬁé@pvﬁaﬂﬁngmaCbEhéSWEUhahﬁgmap@npégedlmfaalgéan@hyﬂﬁtbmm, a pinion
which is a precision machine having a sliding portion (watch conponent),
at | eaftr pdiaop lkete aasehipang, thkees phalndeelrtion therdsnient yasted
surface-treated with the peak-torque descendi ng conposition of the

inventi;ofh anE &Lk PFEELSE ORedcBAledglodmbBecerhen 4303h38prachkiyie (watch)
mas produced using such a part. Therefore, a center mheeF coul d be nmade

mamf\;\ﬁla%#g?(gglt %;Hﬁef&!éfdfleoané' rg@g‘?‘e ;?é%fc‘&% B2 %éﬁ‘ﬁQQB%%”PA%dé%r ucture,
1 operat| rability co e provi wherein
_no largtag Hmﬂ1sllpped and no defect of wheel teeth has 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



.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 surface
treatment of a sliding part of a watch with the peak-torque

descendi ng-conposition of the invention could provide a watch excellent in

long termoperation 10 reliability with | ess scraphdid 9% Deb&msér @pad
surface even when charged with |oad. According to the present invention,

there can be provided a press fit Iethod wherein the occurrence of a burr
phenonenon is prevented when a shaft is pressed into a netal plate. 15
Dated 1-1.Dece erﬁ%ﬁOS 39 Whgt IS clainedu%g; . A peak-torgue descendi ng
compostPFBAR ot &g War BROFUEES YS3RThF UG GhPast -anTBRFRERE Spr essur &
agent conprisin at | east one nenber selected fromthe group consisting of
neut r af PG phEEd et b Penada dmomane padsphimad agsitadrsinm gigplleent
conprising at |east one nenber selected fromthe group consisting of

hydr ocakbor$uardvwet hens .cdhp ik speaktiorquendes cardimg xeeniesit iian
according 10 to claim1, which further containing at |east one corrosion
i nhi bi bperaelieect d1iabiI iR GHOLP ROPSLILHRA Ghe £ELBTo 1RAdd BleagSters of

i sodecyl succinate and et hyl ene oxide (ASA), and straight-chain fatty
acisls. tdpgle JPEIREEH 1O I85S ENK A CTROSH § HBBABGFOH Rl fect
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



toclaiml -or 2, wherein the boiling point of the solvent is 180, C or
bel ow. 4. The peak-torque descendi ng conposition according .20 to claiml
or 2, wherein the boiling point of the solvent is 130C or below. 5. The
peak-torque descendi ng conposition according to claim?2, wherein the
concentration of the corrosion inhibitor Dated 1 Difefenbeiedf&Iohl is from
0.01 to 0.5d by weight and equal to or less than the concentration of the
extreme pressure agent.. 6. A-part ¥aving a sliding portion which is 5
surface-treated with the peak-torque descending conposition according to
any of ﬁ“@’l s 1 tQ 5., The part according to claim6, which is a watch part.
10°8. ¥ &]lrjr&to claim6, which is a gearwheel body having a
slip mechanl sm made of a metal gearwheel and a netal pinion, and wherein
at |east pridr to &sBeabriagrenedegeandhsal cBBHYSithengeanaéalingr t he
pinion is surface-treated 15 with the peak-torque descendi ng conposition
accor difngnt ®. @hyo S%0by eledigit: Af ko &t endppescass fgantpeonpeiirdng conponent
or precision nmachine conprising inmersing a part having s sliding portion
20 in kel geskohehudcdeseric @ reonRos §ronpaeeiditnader asyitehl

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



claims 1 to 5 to adhere or absorb the conposition onto the surface of the
part, then imedi ately, taking out the part fromthe conposition, foll owed
by drying., and assenbling a conponent or precision nachine using the
part. Dated 1'i Decenber 2003 41 10. The. process for producing the

conponent or precision machine according to cl ai Pged 1108hiertdaasdryi ng
is carried out at nornmal tenperatures. 5 11. A conponent or precision
machi ne which is obtained by the pr#ess according to claim9 or 10. 12. A
press fit nmethod conprising in pressing a netal 10 shaft into a rnetal

| at e, .previ ousl yv..i mersipng, the nefal plate or the shaft in the peak-torque
8escend‘|sn§r(?8h§0éi11 |t8n5a§50}mi ‘ﬁﬁlg%‘g WY U e 58S HemdiE e or
absorb the conposition onto an inner surface of a hole for press fit of
t he neCAPPEHELIGD He W@ fardervte theesHafe , a9¢h- | medi atel y, taking out
the 15 netal -plate or the shaft fromthe conposition, and drying.
ABSTRACT . The peak-torque descendi ng conposition of the present
i nvention contains a certain anount of an extreme pressure agent
conprising a®.l eash pawtr abvihaesphatld dasice o randrorwHieH rad

5 surface-treated with the peak-torque descending composition

according to any of claims 1 to 5.

,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.
w g"‘g{ﬁ"l e :

L
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phosphite esters in a solvent- conprising hydrocarbons and/or ethers.
Further, a certain corrosion inhibitor nmay be contained. The part having a
sliding portion of the present invention is surface-treated with the above
conposition. The process for producing a conmponent or precision machine
having a sliding portion conprises imersing a partat8®ymBdcemseér 8osd
portion in the above conposition to adhere or absorb the conposition onto
the surface of the part, then i medfthtely, taking out the part fromthe
conposition, followed by drying, and subsequently assenbling a conmponent
or precision nmachine using the part. The press fit nmethod of the present
invention conprises in pressing a metal shaft into a netal plate,
prelininaril% imrersing the netal plate or the netal shaft in the
peak-torque Qesceﬁﬁﬁnﬁré’@ﬁﬁésﬁﬁro@Ip@iu@(iMr é&her cabromentheoxconposi ti on
onto an inner surface of a hole for press fit of the metal plate or the
sur f ac@xeicisions pathinehencontidyat ®lola iaki, ngheut i hhighe Btwingliaf € or the
shaft fromthe conposition, and drying. According to the process for .the
pr oductdaaried @utorRPORRYm=r H¥ngsdsd@ird@mchi ne having a sliding portion of

- the present invention, the peak-torque descending conposition of the
invention is used as the surface treating agent, so that the gearwheel
body having a slip mechani smwhich can be nade from netallic materials

with a sinplejstr uﬁ%ﬁrﬁ‘pé’%te o Srecrglog c8K hine 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.



torque does not produce in an initial stage when slipped and wheel teeth of
t he 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 nmethod wherein the occurrence of a burr phenonenon is
prevented when the shaft is pressed into the netabatgl ah®ecember 2003

42

ABSTRACT

The peak-torque descending composition of the present

invention caontains a certain amount of an extreme pressure agent

comprisihg at least neutral phosphate esters and/or neutral

5 phosphite esters in a solvent comprising hydfocarbons and/or
ethers. ‘Further,acertaincorfbsioninhibitormaybecontgined.'

The part having a sliding portion of the present invéntion is
,surface—treéted with the above cémposiﬁion. Tﬁe process forf

producing a compoﬁent or precision machine having a sliding

10 portion éomprises immersing a part having a sliding portidn

in the above composifion to adhére or absorb the composition

onto the surface of the part, then immediately, taking out the

part from the comp'oSitj_on, followed by drying, and subsequently

"assembling a component or precision machine using the part.

15 The press fit method of the present invention comprises in

pressing a metal shaft into a metal plate, preliminarily

immersing the metal plate or the metal shaft in the peak-torque

descending composition to adhere or absorb the composition onto

an inner surféce of a hole for press fit of the metal plate

20 or tﬁe surface of the shaft, then immediately, taking out the

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

According to the process for t':he production of a component

of precision machine haviﬁg-a'sliaing portion of the present

invention, the‘peakvtorque descending composition of the
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invention is used as the surface treating agent, so that the
gearwheel body having a slip mechaniém which can be made from.
metallicmaterials with a simplg structure wherein a large peak-
torque does not produce in an initial si:age when siipﬁed and
whéel teethof the gea;wheel arenot chippedeven when the plai_stic_:
geafwhéel is'usedr, can be efficiently produced. .Acco.rdi-né to

the present invention, there can be provided a press fit method

wherein the occurrence of a burr phenomenon is prevented when

the shaft is pressed into the metal plate.



