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SPECIFICATICN TI TLE_. CFrTHE I ENTICN REFRIGERATING APPARATUS AND :
LUBRI CATING O L COVPCEEFFON BACKGRCUND OF THE INVENTION 5 1. Field of the-
| nvent i on Thits : ‘i nventi.on relates to a refrhgeratlng apparatus and a '
| ubricating oil: conpg )Si-t . idii. DI e-part+eul-arly, it relates to a

refrlgeratlng appara stng " & cl-osed el ectric dr|V|ng type
conpr essor usi ng.an: R 0 1 ef SERSIFFCATION a5,

type g

1,1, 1, 2-tetrafl uorget hane (heréi-nafter referred to as’ R134a) or a nlxture
of - R134a, . di FFEGECRE: KHRke INNENIIQM ter referred to as R32) and

pent af | uor oet hane. éherelnafter referred to as R125) ~and refrigerator oi
conpati bl e wi t IRERRIFERATENEaAPPARATHS| AND. LUBRICAMINGADINY COMPOZITION
conposi tion that is highly stable and: |'Ubricative and can be used as -
refr|geratorB%FKGRQUNBa@RgTEGndNﬂENTEDUhIorofluoronethane (hereinafter
referred to-as 20 . R12) ‘has ‘been popularly used in conpressors for : o
refrlgeréior% aﬂ%%h%t@ﬁ tbedInyenttbnnes and showcases. R12 i'sdestructive

or potentially destructive to ozone and.therefore, if it is released into -
the atnosphere, it eveBoial ipvenyton- relabasoksn

earth.to 25 fatal |y destruct- it. Bécause of th?skgfg% %#?%?ﬂgdagga&gﬁﬁﬁﬁ

2 and otheraﬁa}alkuhmﬁcatihg blﬂoéﬁﬁﬁbﬂitﬁéhraﬁ&edmorghﬁar%ibularly, it

'relates to a refrigerating apparatus comprising a closed
' electric driving type compressor using an HFC type
10 refrigerant such as l l 1 2- tetrafluoroethane (hereinafter'
_referred to as R134a) or a mixture of R134a, difluoromethane
"(hereinafter referred to as R32) and pentafluoroethane
:;'(hereinafter referred to as R125) and refrigerator Oil
compatible with the refrigerant as well as to a lubricating
:lS';oil composition that is highly stable and lubricative and canv
 be used as refrigerator oil - o
2. Background Art
.h Dichlorofluoromethane (hereinafter referred to as
fl20 R12) has been popularly used in compressors for

refrigerators, automatic vending machines and - showcases. -Rlz

: lS destructive or. potentially destructive to ozone and

if;it is released into the atmosphere, it

ftherefore,

gets to the ozone layer surrounding the earth to

.25 “fatally destruct it. Because of this problem, the use of RlZ

. -"_
R
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A
culprit of the ozone |ayer destruction is the chlorlne [err] group in the
refrigerant conpounds. Thus, refrlgerants having no chlorine group such as .
R32, R125, Rl134a. and any 5. m xtures thereof have been proposed as
aIternatLves R134a.is speC|f|caIIy prom ging as: an alternatlve to R12.
(See, inter all an Pat ent Lai er Publ i ion No, 1- _
Chl or odi f | uor 8&@[ r‘?ﬁ‘% E%&iﬁ ??:ﬁ tcé‘}rﬁeé}dtelﬁpe?Q%rodés resgnicted. 'z%%eﬁﬁal
used in air condltloners as a refrigerant_is al so being replaced by HFC
type refriger SHPHIc Ak &g 93 fAYSR ITHUCEIRD tie EIRishipshre (Cl)
partlcularly in terms of the ozone |layer destruction. However, the above -
li sted HEC ty@&Qus difydtheh(ze f0igeTalty BARPUris: artYborTeteigpeenble with
refrigerator oil that nay be mneral oil or al kyl benzene oil and have been.
gi ving rise t BaviagmshIRILIN GATIR AR |am ATt iR DI RId4e onpd c38pr
that is attributable to the poor re-flowability of the refrigerant to the
conpr essor Sandigtyneseihenent dfavi) begammbpgsedias goltaxnativesan Rik4a
pl ace when the conpressor is restarted after a pause. In view of this ..
probl em and otlise specitfiieyad 1t lpramissimogras @&@n tdlctexrmesteinte | tyeRl2 on (See,
been payi ng extensive research efforts to produce polyol -ester type 0ils
that can 25 Heteredlds, dfapaywss @atmEit mw@emtpuﬁnemmm, -3
conpatlble with HFC type- refrlgerants such as Rl134a. : ' '

1 271491.)

Chlorodifluoromethane (nereinafter referred to.as
10 'R22i that has?been used in air oonditioners as'a refrigerant
is also being'replaced by HFC type refrigerantsobecause of:
. its advere§~éffeots on the environment.partioularly_in terms
of tne oaone_layer destruction. |
Howeveriithe above listed HFC type refrigerants'
.15 inoiuding R134agare poorly compatibie'with refrigerator'oil
that may'be_mineral oil'or alkylbenzene oil and have been
giving rise to the proolem.of insuffioient-lubrication_of the_
compreSSor that isiattributable to'the poor're-fiowability oflr
'the'refrigerantito the compressor and the'phenomenon_of_ |
20 puﬁpedlnp refrigerant tnat_can take'place when'the.conpressor
is restarted‘after a:pause.
.In'view.of this problem'and other proniems, the
1nventors of the present invention have been paying extensive:

. researdh efforts to produce polyol-ester type oils that can |

. 25 be used as refrigerator oil and are, at the same time,

fh‘xs"ié tﬁi fdplacoment sheet
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However, if known polyol-ester type oil is used in a conpreésor It is-
easily heated torise its tenperature by friction . between sliding

.components of the compressor and can 5 be eventually hydrol yzed by heat or_lr

deconposed under the -effect of iron OXIdeéEO produce carboxylic aci-ds

and/ or aII|c S0 turn can_cerrode the sliding conponents of

t he corrpress&mpatfﬁﬁa% %ﬁ%lm Tefr igepant® ceech) ag g& 34aiction to
clog the capjllar of t he 10 conpressor The chémi cal reactions in -
‘the . conpr esg(?r %ng/'-' Kawn #9keel TPRLRF BYPR Phl e ausedfinoae of the
‘conponents of the electrlc mot or of the conpressor such as magnet wires to -
‘severel y dafRfPReREQfs abf 119 \eatilncheavgd cbeorisasits temperatutei by
therefore an object of the present invention to provide a highly durable
‘and ef fi ci edfiricignydetwern aphlding sccenponases af theC ¢comeressor genantan
isuch as R134a and pol yol -ester-type oil conpatible wi-th.the refrigerant. and
is still 3frée feventued diprdrolyfzad dsyrehedity oo | destomptysd undégt tRaal heat
‘generated by sliding conponents of the:conpressor of the apparatus, that of

‘generat i on eff featb @ |irorac dére Yrdtie | o5 50:8f1 i Py An@pd L’ type
oil and resultant sludge, that .of corrosion of sliding nenbers and a

cl ogged "capmeitany iidiledai)d WHith My e arefdastcadneid e PRii Qg 9ani
materials of sone of the components of the electric 4 motor of the
CO”PFESSOV.%@Q@O%%dﬁﬁyai ﬁMe*Ebmpressor. In addition, sludge can be .
| _lproduced also by friction to clog the capillary tube of the
10. compressor; The chemical reactions in the compressor may
adversely affect the organic materials of some of the
components of the electric-motor of the compressor such as

' magnet wiresfto severely damage the-dnrability of the

~ compressor. | |

15 _ | It is thereforeman-obiect of the.present invention
to provide-a,highly durable.and efficient refrigerating-

" apparatus that uses an.ﬁFC type refrigerant suchmas Rl34a.and
'polyol-ester type oil compatible with the refrigerant and is
still free from the problem of thermal hydrolysis by

.. 20 frictional heat generated by sliding components of the
compressor of the apparatus,_that of generation_of carbonylic
~acid through hydrolysis ofjthe_polyol;ester_type oil and
resultant sludge,'that of corrosion.of.sliding members and a

_clogged capillary tube and that of adverse effects on the

. 25 organic materials of some of the components of the electric

- oot
. mﬂ'h
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Anot her object of the present invention is to provide a | ubricating oi
conposition .that is highly stable and |ubricative and can be used as
referigerator oil- of an 5 refrigerating apparatus that uses an HFC type
refrigerant. Wth such a lubricating oil cgnposition, the refrigerating

apparatus nmay Qergpepat eﬁeSEaﬂbfeE%rasneﬂ‘gagaa pet @dras.tine. 10
SUMVARY OF THE | NVENTI ON As "a result of. extenS|ve research efforts on

possi bl e conbi nati ons of Hﬁghééepsb st:rt' 82" kS p2Bdeh? ¥Aettlith WGP IS

compatible with HFC type ' re |gera for conpressors, ‘the inventors of the -

present |nvent%9§vl§e gl 8¥§E§qlh93 Obggbgsi ?Bnt¥ﬂgth M hGh eratedﬁgyi

a conpressor t uses | can olyze rictional eat “ger

corrode t he ol Tt nbLREREEREREL 2By PR PY eRal 8! reRipRRRECE 1%, BE B "
pol yol -este by frictional

conponent s df ¥%grt8ﬁﬁPg§§9ra@BﬁrﬁgungQ@??bg nerabﬁg 3& Slldﬁgqﬁ§§§nt'3'

| ubri cat.i ng 0i | osjtion realiz onbi ni n spe ster
Lype of | and HAFBCPRED 2qdrbEocatias bity ce@peéﬁag ¢ Enen g bamaT g
sliding conponents of the 25 ‘conpressor I n series_of durab|I
t ests, slldlngaEEﬁﬁéﬁBﬁt§a¥u9ﬁ 8§9F§ﬁ@§ §ﬁ&b48|¢€FsaoPreﬁﬁBH @ﬁ?ﬁﬂﬁ, £
away severely t _

. ime.

10 SUMMARY OF THE INVENTION =
' Asda resultpof.extensiVe'research efforts on
'_poss1ble'comhinations of_HFc type_refrigerants.and
3 polyol-ester type oils_compatible withthC type refrigerants '
for compressors;\the inventors of the present-inventiony.
l5 discovered'that polyol-ester type 1uhricating oil in a
| compressor that uses it can be hydrolyzed by frictional heat
'generated by sliding components of the compressor and the
lproduced fatty acids by turn corrode the sliding components
and that such thermal hydrolysis of the polyol-ester type o:.l
20.-by frictional heat generated by sliding components of the
compressor can be effectively suppressed by uSing a
1ubricating oil compos1tion realized by combining a spec1fic.
”_polyol-ester type oil and a specific additive and uSing
' selected materials for the_sliding components.of the
' 25._COmpressorQ_ | |
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v _ :
to-raise the total acidity nunber of the polyol-ester type oil contained
therein and pits appeared on the surfaces of 5 rollers to accelerate

corrosion and wear. It is safe to assune that carboxylic acids were
gener at ed t hrough hydronS|s of the polyol-ester type oil used therein
caused by frictional t of sli nent s, and. act ed L.ron_nmer

to produce metallic sogg" aﬁﬁf’s?%qa g%%r% Y %% S0 Sfﬁ%ﬁ a‘Fo'P%%’l'E?P ﬁ
According to_an, as ect of the present in entlon there is provided a -
fofrigerat i n§UEh FULEE S o TR SRR B HFR ST n??njeﬁﬁlﬂFc
type refrigerant and refrlgerator oj | conpatlble with the HFC t
refrigerant, ¥ Fis®idghdatal apﬁ’é%’s‘iif YERRE £ SHhe PeebyRS %/%F type
sequential l'y- connected by refrigerant feed pipes to establish a
refrigeratin@idi containgkharain ARG R ES RPPeAred M Fhe Wlt‘fﬁl@e% of
hermetical |y seal ed contai ner, characterized in that. said refrlgerator oi

contai ns &8s Beddegs Qﬁ)rﬁ&ﬂ@rﬁ%ﬁ%‘-‘- ZPTERF LN -and areaype bt |iscsate b9
reacting a pol yhydric al cohol selected from pentaerythritol (PET),

t ri met hyl ol pessame (tha®) carbaowwipiontadids oere NRPerated athzpughaci d, to
which a 0.1 to 2.0% by weight of tricresyl phosphate (TCP) and a 0.01 to 10%)

by wei ght of hegimol ysirg afcthe iy Ivpsterithpe atilkrussd 26here in 0dateed0%
by wei ght of carbodiim de are added; and that 6 sliding nenbers of the

conpr essor  abg mmibtﬂbnhlnﬁeﬁteﬂfssﬂrﬂingidomponemwstaﬁ&eaﬁmémlﬁpon iron
conposi te materi al s of
members to produce metalllc soap and sludge as a result of
10 'chem}cal_reactions.
| According tO'an.aspect of the present invention,
there is provided_a refrigerating”apparatus comprising'al
compressor.sealedly'containing an HFC type refrigerant'and.
refrlgerator 011 compatlble with the HFC type refrlgerant a_
15 'condenser ‘a pressure reducer and an evaporator sequentlally
| connected by refrigerant_feed pipes to establ;sh a
refrigerating:circuit, whereinfsaid compressor is'contained |
within alhermetically sealed container, characterized in_that
said refrigerator oil contains as base oil components a |
120 polyol-ester type oil formed by reacting a polyhydrlc alcohol
o selectedefrom pentaerythrito; (PE?), trlmethylolpropane (TMR).
and neopentylglycol (NE}G') with a fattjr 'aci_d, to whi.ch' a 0.1
to 2.0%_by.weight:of tricresylphosphate (TCP) and a'OrOi to.
d io%.by'weight of.epoxy:compound comprising lecidyl'ether_or
25 a 0.0l to 10% by &gigm-bf carbodiimide are added,. and t‘h_at,_

" This is the replacement sheet
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al um num and carbon, iron type materials surface- treated with chronium

nitride and ceramc materials. 5 - . In a preferred node of carrying
out the invention, said refrigerator 0|I contains as base oil conponents a

é I_nvention, said -
ﬂﬁn?ge mﬁ FyBF BsPaterdgd o
formed by reacti trimet hyl ol pr.opane TNP with afatty acid. In stil

anot her pref¥8¥ %&ﬁ%ﬁ%a%r%m e599ny§ eofid ?ﬁéaiﬁveﬁPﬂeﬁSi§S|GaFéF#PéérQFbr oi
contains as base oil 15 - onents a onoI ester type oil forned by
reacting nechHtRimegn yand ?%EEP“MA%HOE wpeymatediala gupfarertzeakede wifth
carrying out the invention, said conpressor is a rotary type conpressor
conpr|3|ngzﬁhnﬂmxnmn@ﬁbrbdeannﬁrGQrGWpe materialsand a vane nade of a 20
material selected fromiron type materials, conposite materials of alumi num
and carbdn and iron type anpseferredumbdeeefreareﬂimgtbuthtbe1dmven&nnme

;polyol ester type oil formed by reactlng entaerythrltol (PET) with a.fatty_
tacid. - In anot%‘{ ‘_g%eferred no gf carr %g
refrigerator® RERRT g <O a§ eo??me

| n-anot her preferred node of carrying out the invention, said conpressor is -

a recuprcumusatﬂtgemrtgeraeosooiBSconoapnssaegbasetomlcabmpdaenasdarotary
shaft/bearing 7 conbi nations nade of a material selected fromiron type
materials, Wl-t@sﬁai‘etypésoﬂi abmausyaﬁdaeeihgnpaﬁdaerythritol
= (PET) with a fatty aCid.
| In another preferred.mode of'carrying out the
10 .invention, saidirefrigerator oil contains as_base;oil
jcomponents a polyol-ester type oil formed by reacting
trimethylolpropane (TMP) with a fatty acid.
| In still another preferred mode of carrying out the
invention, said refrigerator oil contains as base oil |
' l5 .components a polyol-ester type oil formed by_reacting
_neopentylglycol (NPG) with a fatty aCid._
In a preferred mode of carrying out the invention,
said compressor is a.rotary type compressor comprising a
roller made of'an-iron.type material and a vane'made of aa
20 material selected from iron type materials composite
materials of aluminum and carbon and iron type materials
' surface-treated with chromium nitride.
In another preferred mode of carrying out the _
-invention said compressor is a reciprocating type compressor
25 comprising piston/cylinder_and rotary shaft/bearing_

Ths, is tho replacoment shest
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iron type materials surface-treated with chromumnitride. Accordlng to.
anot her aspect of the invention, there 5 is provided a refrigerating

apﬁaratus conprising a conpressor seal edly containing an HFC type’
refrigerant- and refrigerator oil conpatlbl with the HFC type refrigerant,

ia condenser, I or.at connected b
cémBri%%%io%é%Q&‘ee a regir Al ée%uﬁ[g"k u’ﬁ 1ovP Sher ei ny

* refrlgerant f.eed. pipes to. establls |ger ing-circ

sai d conpres t [ ryet i seal ed cont ai ner
character|ze@gﬁnEﬁﬁg%Psgqi %%%%895 or%%ﬁ %ﬁﬁﬁ? E1?°’<‘:d?1‘%%nents
a_pol yol - est y formned by reacti tri yl. ol ane (TWMP)  or

pent aeryt hri ? ;:Ph %%’P% MaAeTA S tﬂ}‘r%c(? H@W&Wq&}b ’1‘5“ i g4 4s .

wei ght of trlcresylpho hat CcP Qxy - conpound conpr|3|ng gl yci dyl

et her or carbodiinide %&&@ ééﬁ 4%%5? s ashesF Aihtddes %ﬂVQﬂﬁgaﬂHwﬁQ%E%r

are made. Qf a materlal selected from.iron type materials, conposite '
mat eri al s>of T8I BAPYEFeEN G FEtFdIertting Fropratng COmprdsing & campresspr0
wi th chrontuntnit l In.a preferred node of carrying out the invention,
sai d conpresSBPLPILY FOPXAFNLRGe 30 HECe PR TafFiisagta angl Inafmigarationn
iron type.material and a_vane made of a material selected fromconposite -
material s of CAluRPRRAtiRde2 91 thaithen HERd tivben refpd gestearti, ales condenser, a
surface-treated with chromum. =8 nitride. I'n another preferred node. of
carry|ng outprﬁgsure reducer and an evaporator sequentially connected by

refrigerant feed pipes to establish a refrigerating circuit,
10 wherein said compressor is contained w1thin a hermetically
sealed container characterized in that said refrigerator oil
-contains as base Oll components a polyol ester type oil
formed by reacting trimethylolpropane (TMP) or
pentaerythritol (PET) With a fatty acid to which a 0. l to |
.15' 2. 0% by weight of" tricresylphosphate (TCP), epoxy compound
comprising glycidyl ether or carbodiimide are added, and that.'
sliding members:of the compressor are-made of a material_
.selected from.iron type'materials; composite materials of
aluminum and carbon and iron type materials surface-treated
20 with chromium nitride. |
In a preferred:mode of carrying Out.the inyention,'
'_hsaid compressor is a rotary type compressor comprising a_ :
roller made of an iron type material and a vane made of a
material selected from composite materials of aluminum and B

25 carbon and iron type materials surface-treated w1th chromium

Thts is- tht roplae.ment lh“t
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i nvention, said conpressor is a reciprocating type conpressor conprising
plston/cyllnder and rotary shaft/bearing 5 conbinations nade of a material:
sefected fromiron type materials, conposite materials of alum numand
carbon and iron type materials. surface trgated with chromi um nitride.
According to giikkganot her aspect of the-nvention; there is provided a

| ubricating oil conposi ti on conprrsrng as 10 base oil- conponents a

| ubri cz Dt t d f
pol yol -ester type oil fenmado A 'f%‘%r%&ﬁ}a?%cf %8?6’3’(% i yeo E’(eNPG; on

pentaerythritol (PET), trrneth opane

i e fatty s bedon Sboclisuniin. T B gt S S B,
conpound ‘conp Ci et her, 10% ht of ' :
car bodi i mi de érépggagagt8q§ﬁﬁgﬁ8¥1%ﬁge§t38 A%¥d 5 g%ﬁ 9 the
conposi tiop. ferred de of carr t he . ventron such a
conposi ti o E°‘B§%Bﬁ§&°&ﬁo{}‘8 ol PsBETE iB sée PEtes IO drom Lvpe

pol yol -ester t ge oi L formed by reactln trinethyl ol propane (TMP) or - -
pentaerythrrt%% ?PE?}smnFﬁmgoﬁéFﬁmeEPd RS R Fé“&lﬂdmlenéaﬂ@ﬁ?Qﬂ(ﬁﬁﬂ to
which.a 0.1 to 2.0% by weight of tricresyl phosphate (TCP), epoxy compound
conpri si ng gIyE?ByFYBFh@PtGFié&PbﬁdFﬁﬁpﬁet&ﬁétﬁédydt chzomd i Rdd e -
stability and lubricity of the conposition. - 9 | n anot her preferred node

of ‘carrying out the. |ﬂVéﬁFP€ﬁin§u@ﬁ gtddapaspther . §§Pé§ﬁ|ﬁédt@B0ﬂ@WQPtlon

surtably .
there_is provided a lubricating_Oil composition’ comprising as

10 base oil components a boiyoi-ester type 0il formed by
. reacting a-polyhydric alcohol seleCted'from pentaerythritol
(PET), trimethylolpropane (TMP) ‘and neopentylglycol (NPG)
with a fatty acid having 6 to 10 carbon atoms, to which a 0.1
to 2. O% by weight.of tricresylphosphate (TCP) and a O. Ol to
| 15 .10%_by weight oflepoxy compound comprising glycidyl ether or
| a 6.01 to 10% by weight of carbodiimide are added to.enhance
the stability,and Iubricity_ofdthe'Comoosition. | |
- .In alpreferred mode.ofgcarrying out the invention("
such a composition as defined aboVeycomprises as base oil
20 -componentS'a poiyoléeeter.type.oil formed by reacting'
trimethylolpropane (TMP) or pentaerythritol (PET) with a:
.fatty acid having to 6 to 10 carbon atoms, to which a 0.1 to
2.0% by.weight'of tricresylphosphate (TCP), epoxy compound
__comprising glycidyl ether or carbodiimide are added to

-.. 25 enhance the stability and lubriCity of the composrtion.
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applied to sliding menbers of a conpressor that are hade of a materi al
selected fromiron type materials, conposite 5 naterials of aLuninun1and'
catbon, iron type materials surface treated with chromumnitride and.

ceramic materials. In still another pr ef ed node of carrying out the
i nvention, such a conpo dﬁ% s suitably, used as
refrigerator oil to be ss,fealae y Co f‘sznéra]efajr ﬂ# ao"‘rﬁ;yje[&oc? orthe

refrigerating, apparatus conprisi be3|de the conpressqr, a condenser.
pressure r edu&'é‘g’%&ﬁ' O e?)’%b %ﬁﬂ ecgﬁf?éi %%P“fﬁ/ Jr%f?‘i”g’é?%i’k’
feed pipes to es&abllsh arefri eratln CIFCUIt where said conpressor is_ .
cont ai.ned wi t APR &eﬁeﬁﬁ’eﬁlééﬂ é’@&ltﬁ#% 6tf & RQMPTESSOT that areg Madpifra
preferred node of carrying out_the invention, such a conposi tion as defined
above preferaEP?eddﬂ&w%§&9Qi¢4D§§Rﬂ|%ﬁ9ﬁﬂﬁ¥ﬂ9nmaﬁ9¥ﬁﬁ%ﬁ: cqupasicte a
conposition as defined above pref erabl conprises a copper inactivation
agent. 20 5 materials @f pdjumigwm angeaghon o ironsetpemakarli ols :
conmponent for the purpose of the invention is formed by reacting a
pol yhydri c al sbnfaceeitasaded mimhpaimamiuh mitati qePENd  aexamsd yiatgr opkae
(TMP) and neopentyl glycol” (NPG wth a fatty acid having 6 to 10 carbon
atons, preferably a 25 Imtstildcishdthempreaferred adds) off aagrairy st the
preferably a 10 side-chained fatty acid having 7 to 9 carbon atons.
SpeCI fic exarrmheemtﬂohudstﬁﬁ & tdcmbomrﬁiora\&s |G f itnd@ Q!Bol:@ad‘s I_S’tﬁf‘lga/bly
used as refrigerator oil to be sealedly contained in the

- 10 compressor of a refrigerating apparatus comprising, beSide

the compressor; a condenser"a'pressure reducer and. an |
"evaporator sequentially connected by refrigerant feed pipes
. to establish a refrigerating circuit where Sald compressor is
contained within a hermetically sealed container.

15 ' In another preferred mode of carrying out the
invention, such a composition as defined above preferably
comprises an oxidation preventive agent. Further a.
composition as defined above preferably comprises a copper
inactivation agent.

20 i _ A polyol-ester type oil to be used as base oil
component for the purpose of the invention is formed by
reacting a polyhydric alcohol selected from pentaerythritol
'(PET), trimethylolpropane (TMP) and neopentylglycol (NPG)
with a’ fatty acid having 6 to 10 carbon atoms, preferably a

-25 fatty acid having 7 to 9_carbon atoms,'and most preferably a

This is the replacement sheel
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Co.) that is-a polyol-ester type oil having an-average nol ecular wei ght of
512 and a viscosity of 51.8 (cSt, at 5 [err] and a68 (tradenane: avail able
_friom Japan Energy Co.) that is a polyol-ester type oil having an average -
ol ecul ar wei ght of 668 and a viscositygf 62.4 (cSt, at [err]. For-the-

Pucpose of BEbnlapioga, cgslahaatndETR) v BhehpppMaI Dl

(TCP) may -be | -esteF type the rate

addi-tionis | t hap_thesab LRed_rang oroduced .conposi tion
Shove & poorFAPIERT SrbLiaB 888, EErhaBHahaR Gva T Rnle REERS SHRIRY Enery
Dd 11 on oxcaenl Fracabsve aefvpligater sveanotd, bagihinamaateratsy the
conponents of fhe conpressor. t Lch it is_ applied and_the base oil can be
degr aded by'ﬂ%i%ﬁﬁggFtVﬁﬁgBFoﬂgcggboPn¢CPlV?ﬁggﬁﬁgypﬁfpééesoﬁc§ﬁé at .
invention, a 0,01 to 10% by wei ght. of epoxy conpound conprising glycidyl
et.her _rray'b"be%oc)a%vaeqaﬁ% i/ﬁéaﬁgpye}?s eéveﬁ@%e §rpm JppaphEnezgy Go- )
addition is |ower than the above defined range, the produced conposition
shows a poortRakrHchchPiuPlsesberi tyPBeehdsBanéngrf pBcAVEragie nedepplar,

conpound i s obtained for it. If, to the contrary, the rate of addition
exceeds the wboktrafigh68t and2g vigergitynpbuhid-dahcBs, peltydd’Cled to -
produce sludge that may =~ 11 be deposited as sedinent in the conposition.

Preferably, a 0.1 to 2FO%o bhevpughosef oéptke dowpotmdncoapOi.di g @.0& d
- ' weight of tficfesylphoSphéte (TC?)_maj be_added_té'fhe:
10. pdlybljesfer type Qil; if the'rate of ad@iticﬁ ishiower than
_the.abovéjdefined range;"the p?oduced_compositioﬁ_shoWs_a
poor iqbﬁicitf because phpspho:ic ééid film is not |
apprpriately'produced by TCP to degrade the.base 611. If, 
‘to the coﬁtﬁatﬁ, fée-rate_of addition:ekcéeds the above
15 range,'TCP can 6orrode an§ wear away the compoﬁen;s of the
compres#or to which it is appliéd and the baée.dil can be
degraded_by.décomposition p:odudts §f TCP. |
For the purpoéé 6f.thé ihvention, a 0.01 to 16%_by
wéight 6f epoxy cbmpoundlcomprising g;fcidyl ethér_may be ' 
20 added to the polydl;eétét'tjée oii; 'If the rate of addition
is lower than the above defiﬁed rahge,'the produced |
| cémpoéition'shows a@ poor thérﬁoéhemical stability bgcausé no .
.effgct Cf thé epoxy cOmbound ié obtainedlfor i£. If, to the o
 ¢ontrary,-th§ rate of addition exceeds the abqvé range, the
25 epoxy compound can be polymérized to pfoduce;sludge that may

Thi's.is the replacement shoe-t. __
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ether may be added to the polyol-ester type oil for the purpose of the
i.nvention. 5- - . For the purpose of the invention, a 0.01 to 10% by
-wei ght of ‘carbodiim de may be added to the polyol-ester type oil. If the
rate of addition is |ower than the abovelldefi ned range, the produced

conposi tion shevdeposoeedt Ber sedimentalinStabi bbhpokatawss NereFeietily) de
effect is obtained for it. 10 If, to the contrary, the rate of addition

exceeds the apoyetpanges @' hee!gwm de epBxbecBabyuRal é%ﬂlp&qs%@d@q cidyige
that may be deposited as sedinent in the. conposition. Pref erably, .1to

. 0% by wei ghéthél?rﬁa9r gbenaliby 2o0tha Eelgoﬁol%gte‘é‘e‘&% BE_J_C%I‘OQOC{:IHén de

nay be added to the pOlyol -ester type 1 or the”purpose of - _
i nventi on. Oéu£§8s8UBEO%§eOEnbgﬁt& entlon ‘a 0.01 to 1.0% by melght of an
even

oxi dation pr 'on agen e to the polyol -ester type oi an
d p g d he pol.yol - yp |, d
-prefeerablyg the added agpyn her, S I gh

of such an 20 . oxi dati oﬁggr té:gén ggen? Qﬁe gn% géitg%b\lljvt%yl% E’&rﬁ&(es@ﬁ %SY

B e e e
100 .
St AR ok PRl g ) S B Y

12 thereof is_5 to 50 pm. gples of ,such a copper inactivation agent
‘are benzotrlaE%PgetyﬁE CBHBSHHG 58@9°§%t1°n shows a poor thermochemical

~stability because no carbodiimide effect is obtained for it.
10 if, to the.contrary,,the rate.of_addition exceeds tne above
range, catbodiimide can be poiynerizeddto produce_slpdge that
g@ay'be depositedlas sediﬁent.in the composition. ‘Preferably,
a 0.1 to 2.0% by.weipht more preferably a'O 05 to 0.5% by
.weight of carbodiimide may be added to the polyol-ester type
15 'Oll for the purpose of the 1nvention. | |
| For the purpose of the invention,'a 0. 01 to 1. 0% by.
weiéht_of an oxidation prevention agent may be added to the
polyol-ester type oil, and'prefetably, the added amount
“thereof is 0.05 to 0.3% by weight, Examples of such.an'
20. oxidation preVention agent_are:2,6-di;tfbutylfparacreeol,
. 2,6#di-t-butyi—phenoi}-2,4)6-triétfbuty1~phenol o:_the iike;
The.most-prefetable one'is 2-6-di—t-butyl pafacresol.
| In addition, for the purpose of the invention a 1
7_to 100 ppom of a copper inactivation agent may be added to the

25 polyolfester type oil, and preferably, the added.amount

~ This is the replacement sheet -
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5- et hyl - 1H- benzotri azol e, 1-di-octyl-am nonethyl - benzotriazole, or the
i ke. 5 : One or nore than one known additives may be added to a
"Iubrlcatlng oi | conposition according to theinvention to such an extent

that may not depart fromthe spirit and sgope of the present invention.

With a refri getiatéeas ﬁgparabUSOappmtdiBgéﬁ@1bbeofOsubnvanEbppehaving a
configuration as. described above and using as.refrigerator oi

pol yol - ester {ygetDvhtionPagbhtearet benrotrCakype 'E:?Eél aemgahnalscauah as
R134a, any -possi ble generation of carboxylic acids. through hydrol ysis of

the polyol - esse.ﬂeehirlc@ﬂssénmsti-ia%nenah Be8bcef15hhdhBRethy1components
and resultant accunul ation of sludge can be effeCtively suppressed to make

the appar at us, gg@£§a§é§50|ggttxeaﬂgkétably for a prolonged period of tinme
as it is free on1trou e$§ such as corroded sliding nenbers, a clogged

capi | lary 4 ube due to ssﬂtnsgta5¥eskugaeoaadk§8wHagx &%ﬁbgsa&5965@99%9%%9'6

mat eri al s such as those 0 e magnet wires o ectrlc no
OG0 PG AU HREREERET A boSBIRERA LR RLR" S o BT
oricant. 25 s aRlRa AT R AR Lhe TR e
surted Tor thg Spe of%Ne present Inteh igﬁ?or - -
with_a'refrigerating apparatus according'to the
10 'inVention having a.configuration as described above and using
as refrigerator oil a-polyol-ester'type oil compatible with
an HFC type refrigerant such as R1l34a, anp possible
generation of carboxylic acids through hydrolysis of the
polyol-ester Oll caused by frictional heat of sliding
15 components and resultant accumulation of sludge can be '
effectively suppressed to make the apparatus_operate
efﬁiciently and'stably for a prolonged period of time as it
"~ is free fron trouhles such as corroded'sliding'menbersf.a
clogged capillary tube due to sedimentary sludge and
- 20 adversely affected'organic.materials such as those of the.
magnet wires of the electric motor of the compressor.
| Since a. 1ubr1cating oil compos1tion according to
the invention is highly stable and lubricating, it can find a
ivariety of applications as lubricant._
25 - - The present 1nvention essentially consists in the
Tms is ths ropia“mQ“t. sheat
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I n order t 0 suppress any possi bl e hydrol ysis and pyroly5|s of the

pol yol -ester type oil contained in the conposition caused 5 by frictional
~heat of the sliding nenbers Thus, a lubricating oil conposition according
to the invention is substantially free fE§F1carboxylic acids and sl udge of
oo e PTG REed SRS IALERS o1 shas 0 N R gt e

i conb nat s%#%qﬁaﬁfiéi%‘wi“ LSk "o O L840 ks B3¢ L L2 L
i n._conbi nati r a?if us,

t he appar at us Isd;ade@ubstantlgl%%/x/féee froméﬁ)u& es su;h:&as coiroged £ :
slidi ng mendé STALL R FPRERTS | iR RS T t BYFOSYHEFeCand
~adversely affected organic materials such as those of the magnet wires of -
‘the electri EnIRAL YL 19REQD RS sokL d#omt"@imalﬂatﬁse seenpR$ithenappusadus
may oper%%ﬁw;;ably and enjoy a. prolonged service life. 20 - BRI EF

- DESCRI PTI FrHEERAWINGR St Bf Ithe slidirgrmenbelrsgr dhines, the
refrigerating circuit of a refrigerating apparatus according to the

invention. RuBritdting seihknmimposbnipn Latcmtd ngsto st | maénfHonvisw of a

rotary type conpressor that .can be used for the - - 14 purpose of the
‘i nventi on. Eussﬁhntianryﬁtrﬁé|£r¢mEﬁrmhﬁﬁydioracrdseﬁ&ioaﬁmdgeeMEoéuthe

-rotary type conpressor of FIG 2.
- acids that may be produced through pyroly51s and hydrolysis
of the polyol ester type oil 1t contains.
10 d -'Again, by using a lubricating oil COmpOSition
according to the:invention as refrigerator oil in comhination
'With an"HFC type refrigerant_in'an refrigerating apparatus,
the apparatus is made'substantialiy free:from troubles such
'aS'corroded siiding members,ya clogged capillary tube due to _
15 sedimentarygsludge and adversely affected'organic materials'
such as those_of'the magnet_wires of the'electric'motor ofy

the compressor of the apparatus so that the apparatus may-'

- operate stably and enjoy a prolonged service life.

20 BRIEF DESCRIPTION OF THE nngﬁxnasi
FIG. 1 is a SCheMatic'diagram of the refrigerating_
circuit of a refrigerating apparatus according to the
".invention. |
| | FIG; 2 is a schematic longitudinal cross sectional_

25 view of a rotary type compressor that can be used -for the

.. "T_his_is the _rop_lae_ome_nt sheet
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FIG 4 is a schematic |ongitudinal cross sectional 5 view of a

reci procating type conpressor.that can be used for the purpose of the
‘ingention. FIG 5 is a schematic Circuit di agram of an Ansler testing
machi ne that can be used for the purpose_i the invention. 10 - :
FIG 6 is a schematic CIrCUIt d| r.am of:
can be used fBHPFPRESpRIpSDE din i9%senti on. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS 15 _ - Now, -.the present invention will be
described in greater defd@- @ylﬁbﬁbﬁﬁhﬁyﬂﬁ}qIﬁ?@ﬂﬁﬁﬁﬁ&%%HQﬁ?Sﬁ%ﬁQQEﬁPQﬁl
FIGS. 1 through 6. FIG 1 is a schematic-diagramof the refrigerating
circuit of a Véew gér dhengokgsar svpe gospr@ssen oft FEG20 2.i nvention and
conprising a closed electric driving type conpressor a for conpressing an .
evapor at ed HFC type ref Fil§er dntisamad Sd:heoha:mg: Agnigti tudiimad. comcken savcti oridle
condenser. b for liquefying the refrigerant, a capillary tube c for reducing
the pressube viewhefr ef regdpawcadiggartyd®e compressar thaftoicaty HeonaiddgEdhe

bench st and testlng machine that

liquefied refrigerant,; said 15 conpressor, condenser, capillary tube and =

evapor at or bethg paqpeselmEthernmwga¢1mmd connected by refrigerant feed
pi pes. to forma closed circuit. For the purpose of the invention,. any
conpressor o FIG. 5 'is a schematic circuit diagram of an Amsler
testing machine that can be used for the purpose of the
invention._' | |
10 : | | FIG. 6 is.a schematic-circuit diagran of a bench
- stand testing machine that can be used for the purpose of the
invention. |
| DETAILED DESCRIPTION OF rﬁz Plil-_:_FERRED_ _E'MBonmENTs
15 - Now, the present invention'ﬁi11 be described in
greater detail by.referring_to-the accompanying drawinge or
FIGS. 1 through 6. |
| FIG. 1 is a schematic diagram:of the refrigerating
-;ircuit.of a refrigerating apparatus aceordingito the.

20 invention ahd,éomprising a cloeed electric driving type
cpmpresSor a for~cbmpressing an evaporated_HFC_type -
.refrigerant an& diecharging it into a:eqnéenser §, the
.condenser g.for liqnefying the'refrigerant; a capillary tube -
¢ for reducing theipressﬁre,of'the refrigerant and an

| 25 evaporator d for_evapOrating the.liquefied refrigerant,nsaid

. This is tho roplaooment shoet
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5 such as a rotary conpressor, a reciprocating conpressor, a vibration
conpressor, a nulti-vane rotary conpressor or a scroll conpressor may
appropriately be used as the conpressor. a. Sinply for the sake of :
~conveni ence, the present invention will be described hereinafter in terns
-of a rotary conpressor 10 and a reC|proEet|ng conpressor itlustrated
_respect i.vel gOMRTEEERT , 2candensetd CAPRLdary. thabe apd evVRRQUAdRR iReing

| ongi tudi nal cross sectional view of. a rotary type conpressor that can be
used for thesegueptieldy airzangednenenconregted by FefaHaamant fesd RiRes
15 cross sectional view of the rotary type conpressor of FIG 2. Referrlng
to FIGS. 2 #odfdrmt hecdomed shawwid.hernetical [y seal ed container 1
containing an electric driving unit 2 and a rotary conpressing unit 3
driven by the el ectri Fodr ithien gpuapicse? oifn tlnppeimvemtﬂomerarqar esmnpfes o
container 20 respectively. The electric driving unit.2 conprises a stator

5 provided suth aswWangiot@ry b@mfbnewdrat edrley:mwagﬂmc otaiprdsdomnda a
rotor 6 arranged w thin the stator 5. - The rotary conpressing unit 3

conpri ses ayepirhRdeh Gompriedisdmy, Nakiltd -Ratie)§cAAreC UMDTaEIEY tdm 9, a
roller.10 designed 25 to be rotated along the inner wall surface of the

cylinder 7 gerdd1bkchmpedesod" a?c aRrdptlately WA uskd RItSRak onprdddde
0

11 so as to divide the inside the cylinder 7 into a suction side and a

di schar ge spde, g ﬁglﬁpw r A |§&W’er #@dd@%i&c@‘d thb fp%res%??é | N,dd€ion
_openlngs of “the Cy der 7 and
will be described hereinafter in terms of a rotary compressor
10 and a reciprocating compressor illustrated respectively in
" FIGs. 2 and 3 and in FIG. 4. |
FIG. 2-is,a.schematic-longitndinal_cross sectional
view of-aprotary type compressor that'can be used for the
pnrpose_of the invention. FlG; 3 is a schematic transversal'
15 cross sectional view of the rotary type compresSor of.FIG. 2.
Referring to FIGS. 2 and 3, there are shown a hermetically
sealed container 1 containing an electric driving unit 2 and
‘a rotary compressing unit 3 drivenlby the_electric driving
unit 2 in upper and lower areas of the container
20 respectively. The electric driVing unit 2 comprises_a stator
5 prQVided_with alWinding:wire 4 insnlated:by'an organic

. material and"a-rotor 6 arranged_Within the_stator 5. The

rotary compressin runit_3chmprises a cylinder 7, a rotary
_snaft 8 having an eccentric portion'g; a roller_lo designed

25 to be rotated along the inner wall surface of the cylinder 7

This is th¥ mp\acoment shae
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5 carrying the rotary shaft 8. The upper bearing 13 is provided with a -
di scharge port 15 to communi-cate with the di scharge side of the .cylinder 7.
The "upper bearing 13 is further provided - with a discharge valve 16 for
opening and closing the discharge port 186 15 and a di scharge nuffler 17

for coveringgyhanl sdwdoer i@l perdfon The FTobdes 19 peshadenpfaasgpring tLype |

materi al .such™as cast iron, whereas the vane 12 is nade of a materi al

sel ect-ed er@d|gg1gdugaqgﬁéwéﬁgSinggﬁPQ§ftfhéﬁE 11 Rd&r OF iﬁtoaéughaﬁﬁbﬁ”d

carbon and iron type materials such as steel surface-treated with chrom um

nitride. AHR%F'é)ﬁﬁariﬁéiégﬁéﬁg?ﬁﬂf easaﬁdn@ &F Caf fgééﬁ’béggiﬁggan‘25

or R32 and s contaln Tmetically seal ed contarl ner

'staying on the batio her epf 0 jcagi 0LJ, €/ Sht] of the
invention.con%ﬁ%%%mf%é ?%éi?%ﬁlé%%ﬁﬂ%%%ﬁgéédgéo yolé.%gggg?yzeggal f or med
by reacting a _pol.yhydric alcohol selected from pentaerythritol (PET), .
trimet hyl gﬂgprcé?fd:r%“{gﬂ\ﬂea %lt%@()p%lﬁ?gfg?ycol (NPG-wth a fatty acid, to
which a 0.1 to 2.0% by weight of 25 phosphoric acid. triester _cqomprisin
tricresyl phosphate (TCP'%%E'a uaﬂeﬁnﬁe%?g9@1P$ol§035%ﬁfﬂ%$gﬂf%Bfaegggﬁhargg
conpound'conprisiga%glycidyL ether or-a 0.01 to 10% by wei ght of

car bodi i nmi de RAEE RIckP i 0BMuRicate avhel thet Absehargei %&@gyOQeEPSd -

container 1 as refrigerator oil 18 conpatible with the refrigerant.
: cylinder 7. The upper bearing 13 is further provided with a

.disdharge Valve 16 for 6peniﬁg_and closing.the discharge port
iO 15 and a diséharée muff;ef i?_fdf céyering the discharge
valvé 16} : | | | |
fhe roller 10 is made of an irén'type materiéi such
as cast.iron,'whereas the &ane'lz is_made of a matefial. |
selected froﬁ iroh'pre_maferials; composite materials of
15 alumipum'and carbon ahd”irbn typé_matefials-sﬁCh as Steel
'.sﬁrfaée-treatéd with chromium nitride. |
) An HFC_type.réfrigérgnt sﬁch-as a mixture of R134a,
'R32 and RiZS or R32 énd R125 is contained in the hermeticélly'
sealed container i and sfaying'on'the bottom theréof. A
20 1ubricating.oii compoéitidn of the ihvenfion éontaiﬁihg as
_base oil_componehts.a polyoi-éSter #yée-qii'forméd by
réacting a pOthydric alcohdl_selected from peptae;ythrit§1
(PET), frimethylolp:opane_fTMP) and ﬁéopentyllecol (NPG)
with a fétﬁfjécid,-to which a 0.1 to.Z.O%Iby weight of

25 phosphoric acid-triester comprising tficreéylphosphate (TCP)

This is the 'r.aptaeément sheet
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5 = For the purpose of the invention, glycidyl ether may be

sel ected from hexyl gl yci dyl et her, 2- ethylhexngIyC|derther ,

i sooct adecyl gl yci dyl ether and other simlar-ethers. The oil 18 lubricates
t he sl.iding surfaces of the 10 slldlng ppnbers of the rotary conpressing

unit” 3, or tdh rPld a1 1£ban§i%t$5¢ weléht Zof T S;féé,gﬁégﬂa L8abr § SOUS |nto

the cylinder 7 of the rotary conpreSS|ng uni becone conpresse
ESSTSAPF‘;G%EE‘?% R it 0101 oo 16y R 1g8: 8 é%%a%én?‘%ﬁ%oé%ﬁ
'gpr;g{eessgﬁ type o IJE%§ e ergﬁég]ﬁﬁngé%Jaﬁég%gﬁ%?g ; g%%@?? ﬁoBtBéner
A e R R L ’e’%le‘%o%d%rﬁfgﬁﬁgégfﬁg?ggrgm_
e et ogi [y sea ééeﬂéﬂaaﬂﬁpﬁ Sef cebarte ineeRtloRocolvelBuipreneda n
18I0 e o TP e oron ﬁ?ﬁ%ﬂ#ﬁ#&%éh%ﬁ%&?.V'bQS above
‘and designed to _use a Iubrlcatlng oi | conposition accor

ding to the
i nvention a@1%ﬁh¥¥ﬁ9%¥¥91¥ﬁ#dY¥¢ﬁh?%fr+§R9%$Rd¢ﬁﬁkg¥2pi¢ﬁgﬁth©ﬁ1@ﬁé

suction pipe 19 into :
_ other similar ethers. .

The oil 18 lubricates the sliding surfaces of the
10 sliding members of the rotary compressing unit 3, or the
" roller 10 and the vane 12. |
The refrigerant ‘that flows into the cylinder 7 of
the rotary compressing unit 3 to become compressed by |
:coordinated and cooperative motions of- the roller 10 and the
15 vane 12 lS typically R407C [a mixture refrigerant of R134a
R32 and R125] or-R410A,[a mixture refrigerant of R32 and-
R125] that is_compatible with the polyol-ester type oil 18.
. Reference numeral'lg denotes a'suction pipe fitted o
to the hermetically sealed container 1 to guide the
20 refrigerant to the suction s;de of the cylinder 7 and
reference numeral 20 denotes a discharge pipe fitted to an
. upper portion of the peripheral wall of the hermetically
| sealed container 1 to_discharge the refrigerant compressed in
the rotaryﬂcompressing unit.3 by means of;the'electric o

.25 driving unit 2.

pere ent shest
This is the rop\a,e_o_ment
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5 the suction side of the cylinder 7 is conpressed by -coordinated and .
cooperative notions of the roller 10 and the vane 12 and di scharged through.
t he di scharge port_ 15 and the dlscharge val ve 16, which is opened by then
into the discharge nmuffler '17. * The refrrgglant in the discharge 10

ffi h f d
Seal od container 1 thr obGht RE 8 SokarGe OB Tg oy TavARS o) *&'EL"EQ‘%?&#’?%“
dri ving unit 2, dygég‘f@%heabht}% Qi a%s'igfgadt tsee Shidne s pees ary |

t he sl.i di ng. nenbers the roIIe e vane
15 'conpressin for

3 Iubrr ti Arran de t
- the refrlgeraﬁg §8ﬁ%Fé§g98°°ﬁrFﬁe3 & e % 9ﬁ$éﬁé¥ i
pressure side, FIG _4.i's a sche tlc I |tud|na cros ectlonal V|e of a
recjprocatingt??peegﬁﬁEF€§§§rmFﬁa tEaEQSg FEOR {th¢ %Fﬁ ‘%e
invention.' In Frg ‘there are shown hernetlcall ealed C ntalner
cont ai ni-ng® antReeSPFrion Wpﬁgolfnltpezgy A9eT de it %&Yesm ng un| t
3a arranged in lower and upper areas of the container respectlvdﬁy
el ectric drivFegrdipated and creresatiye poddonsn@ic e aedi taraﬂa %h‘-%
resiliently arranged on - 19 ‘the inner wall of -the hernetlcally seal ed
contai ner |a.v#he dReend digcharggduvhropghc dber ddschargeatarndS andvihrd
with a winding wire 4a, a rotor 6a arranged within the stator 4a, a rotary
shaft 8a runndngctiargeglvatllve dént whiich is opened by then, into the -
'discharge muffler 17. The refrigerant in the discharge
10 muffler 17 is then finally discharged to the outSide of the
:hermetically sealed container l through the discharge pipe 20
'.by means of the electric driving unit 2. Meanwhile, the 011
18 is fed to the'sliding'surfaces of the'sliding.memhers
including the roller lO and the vane 12 of the rotary '
15 -compressing unit 3 for lubrication. Arrangements are ‘made to
' prevent the refrigerant compressed in the cylinder 7 from _
leaking to the low pressure ‘side.
FIG. 4 is a schematic longitudinal Cross sectional
view of a reciprocating type compzessor that can be used for
20 the purpose of the invention. In Fig. 4, there are shown a
'hermetically sealed container la containing an electric
driVing unit 2a and a rec1procating compressing unit 3a
arranged'inglower and upper areas of the container

respectively; The electric driving unit 2a and the

25 reciprocating compressing unit 3a are resiliently arranged on

 pater 14 APR 9%



5 axis of the rotor 6a and carried by a bearing 13a. The reciprocating
conpressing unit 3a conprises a cylinder 7a, a piston 25 engaged with crank
pkn 24 of the rotary shaft 8a to reciprocate within the cylinder 7a, a .
val ve seat 26 arranged at an end face of he cyllnder 7a and 10 a cyllnder

head 27 fitt t ve seals 6. 1 0t erpos

therebet ween%‘il 9‘(’1’&' ch&y 3’% tz?e(\rﬁoeg %td\ﬁ%\ﬁ sfeafif'eedzqont%enég@ f?‘lder head
side of the val ve seat . 6 sq as 1.0 open and close the discharge port. 3
reci procating conpress faerf'gtr&clﬁejco‘ﬁ’fq JUH:L %’n CRORFASSS b%oé) g"ﬁd
de5|gned to use a | ubricating oi], conposition according to the |nvent|on as
ref ri ger at or PEPVidede widh g Hndingivire £am HROIH L i s AngeR Y} Batant
made to flow into the cylinder 7a by the reci procating and sliding notion

of the pistofhes Sty ddpreSRPN haft 1fd GHIHRG threugh drhe heegkral
into an. external refrigerant circuit (not shown) by opening the discharge
val ve. Me@nwaig afhahs Iratgxr g and i9arHied A of hearing Medacal |y seal ed
container la'is made to.-flowinto a 25 lubricating oil cup 28 through a
hol e 29 thereof until (e recapnnqatxngiddmnraasﬂngnunit'ﬁﬁa¢QmpwySe$aat
-8a is provided with a lubricating oil passageway 30 running along the
central axiscyfidndelr dal Fargisteut2d rangades celtthercrdnk heirophiof thet he

Iubrlcat|ng oil cup 28 so that the oil 18a is punped up
rotary shaft 8a to reCiprocate within the cylinder 7a, a
valve seat 26 arranged at an end face of the cylinder 7a and
10 a cylinder head 27 fitted to the cylinder 7a with the valVe N
‘lseat 26 interposed therebetween.'_A discharge valve (not |
IShown) is fitted to the cylinder head side of the yalveteeat
26 so.as to open-and:close the discharge port.'
In a reciprocatingtcOnpreseor having.a
'h 15 configuration ae described above and designed'to nse_a
lubricating_oil.composition.according to the invention as
,refrigerator oil the refrigerant which is an HFC'type
mixture refrigerant made to flow into the cylinder 7a by the'
reciprocating and sliding motion of the piston 25 is
.20 compressed within the cylinder 7a and_discharged into an
| external refrigerant Circuitt(not shown) by opening the
dieCharge valye'. . | |
. Meanwhile, the oil ‘18a put on the bottom of the

*hermetically sealed container la is made to flow into a

25 lubricating oil.cup_28 through.a hole 29 thereof_until the

Th‘s is the r.phument sh
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5 into the passageway as the rotary shaft 8a is rotated at high speed to
‘produce a vortex of oil there and then circul ated through the piston

25/cylinder 7a and rotary shaft 8a/bearing 13a interfaces for | ubrication.
[Exanples] 10 Now, the inventiaen will be further described by

way of examahgs.is |#iShedl¢hitle bl ed tRaTTdHiedy aKaPOtal | ﬂétbPavadS&?E

of the invention by any neans. FIG 5 is a schematic CIrCUIt dlagranlo

Asler testigng uByettdve: it esh | %as&ﬁ‘gé’wﬁ o5& Pﬁnngﬁ'gf rﬂr?}]iat

Referring to the invention, there are omn a st onar

o CEPOnS i waor e ftfnémoa s S ki,

radi us of curvature of 4. 7mmand b] ect ed

menber 22 t a diameter .20 of.
45mm . The rrig{earq'gmrre% % ta‘%"gé % %ﬁ?%rliﬁ‘ﬁ%?g KR I e
feedin ol r te e pet ween sel '
t he Ist gt Poné'?f Cjernerlr.ge'r ra %{%ém %h&é)elg%é%ﬁd%eqﬁ{%?gaa 15 E°Y t‘i‘%o@E Bégh

m nut e. A nunber of wear tests were

conduct ed %[%e?e]to pff%tfgls%s qxbt%x St c%irﬂpo’fm% 3nd e FhorEwlatedng an |

Ansl er testin hine as, showmn.in FIG 5. .Table .1 shows the test results.
5 Vane (st‘&t“g’ gt S Pigtrn %%/rqié’smﬁﬂﬁﬂgat@ |Tsghigry shaft 8a/bear1ng

13a interfaces for lubrication.
[Examples] |
10 i' | .. : Now, the invention will be further described by wa§
" of examples. lt should_be noted that they are not'limiting
the scope of the invention by any means. ) |
FIG 5 lS a schematic c1rcuit diagram of an Amsler
testing machine used for the purpose of the invention.
: 15 - _ Referring to the invention there are shown a
;'stationary member 21 that corresponds to a vane or cylinder
and its front end is rounded to show a radius of curvature of
4 7mm and subjected to load L of 100kg, and a rotary member
22 that corresponds to a roller or piston and has a diameter
- 20 of 45mm. The rotary member 22 rotates'at a rate of 400rpm'
for 20 hours while feeding polyol-ester type oil to the
pressed interface between itself and the stationary member 21
by way of a feed pipe 23 at a rate‘or_lzocc per minute.
(Example 1 Q'Wear'fests) | |
25 .'.A number;of Wear tests were-conducted with, the
entih‘.l

n
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(hereinafter referred as AlSI) conposition (% by weight):-"C. 0.56-0.64, Si:

0.2-0.35, Wi 0.75-1.00, P: '0.035 max, S: 0.040 nmax, Cr: 0.70-0.90, the '
bal ance being 10 : - iron. Roller (rotor):cast iron (hereinafter -
referred to as E-3) conposition (% by weibght): T.C (total carbon): 3.2-3.6,

Si: 2.2-2.9._. M., 0..6-1.0, P:_0.18 max. S—O0. x, N: 0,1-0.2, C: 15 -
o 2omx. - MoCUBIRRFIAS of ponpthdes Hated haPdu 0y uotng atiptelefng
oi | conposition.(oil): Three oil conpositions having respective viscosities -
of 15032, r§&§%4§ﬂj@%§ﬂ%§%wﬁﬁa VARG o3 Tablgchighows | the test
pol yol --ester ‘type oils of -conbinations of two: pol yhydric al cohols of
pent aer yt hr F88ULGSET) and tri net hyl ol propane (TMP) and si de-chained fatty
acids [a conbi nati on of a 'side-chained fatty acid having 7 carbon atons and.
'a side-chained fatty acid having 8 carbon-25 - . atons (hereinafter
referred to as B7B8) .and a 22 side-chained fatty. acid having 8 carbon
atons an8 aVePge(ghatew) f Ansingisterd/ieerespondingt torsI ISRVRT naf t er .
referred to as B8B9)] were used as base oils and a 0.1 to 2. 0% by wei ght -of
tricresyl phosphate 5 . (hEGRinat i) re fexh®¥d Bs welgh) of epoxy conpound.
( EPOX) R o - o o _
o composition (% by weight):
C: 0.56~0.64, Si: 0.2~0.35, Mn: 0.75-1.00, P: 0.035
‘max, S: 0.040 max, Cr: 0.70~0.90, the balance being
10 _' ifOn. ' -
Roller (rotor):cast iron (hereinafter referred to as E-3)
composition_(% by weight):
T.C (total carbon): 3.2~3.6, Si: 2.2-2.9, Mn:
0.6~1.0, P: 0.18 max, S: 0.08 max, Ni: 0.1~0.2, Cr:
15 -~ 0.20°max, Mo: 0.07-0.2, Ti: 0.25 max, the balance
' being iron. | a |
Lubricating oil compositioh (oil):
" Three Oillcompdsitions:having respective
‘viscosities of IS032, ISO56 and ISO68 were used. More
20 ~ specifically, polyol-ester type bils.of.combinatibns_of
two polyhydric alcohols of pentaerythritol (PET) and
trimethylolprqpahe'(TMP) and'side?chained fatty acids [a
 combination of a_side-cﬁained_fatff adid hav;ng 7 carbon
atoms and a éide-éhained'fafty”acid having 8.carbon

25 °  ‘atoms (hereinafter referred to as'B7BS)-ahd a
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[ herei nafter generally referred to as additive (EP)] or a 0.05.to 0.5% by
wei ght of carbodiim de (hereinafter generally referred to as additive (Cl)]
wer e added thereto. In addition, a 0.05 to 0.3% by weight of 2,6- 10
di-t- butyI par acresol was added thereto. Egbl el (AISI/E-3) Pol on ester
Qls Tot al VWear of Test Acidity  Pieces

Viscosity Al cohol %iscgé’itcthgineéglgttt&vgcz.d 7h§§1ng EI_ &grbo§t§€ﬂs 8nd BOt or ‘Acid |

0: 1x(nmm [err] 4

S PET B7B8 sﬁae-chained fatt acxd ha%ing S carbonlaégﬁg B7B3

c -2 X TMP B8B9 TCP

9 - 4 ' (hez%fﬁ%@ter refeBBE@ to aEPB8B9)] were 8Bused as base

2 TMP B889 c . 3 3 2 1S068 - PET - -
.B8B9 TCP © oils and a 0.4 to 2.0% by QeEﬁﬂt of triéfﬁgylphosihate ' 4

3 1 PET BSB9  Cl 3 23

As a result of the (BH)s Sh\vl |t|? ﬁ-ﬂ% bliab‘leégﬁt Qﬁ emswmupﬁatﬁmi@

conbi nation of PET and additive g addi ti (Cl) is effective for-
1 S032 and 15068 to {RAFEGPEEEDR HERE Po‘f dﬁefSEF?ﬂt‘iP ﬁﬁnﬁ%‘?if(‘?ﬁl\lfgﬁhb The wear

uant 1Y of S the Le5lod 86 e BPubERe s SeddliSallY ARAIRAeRRFST P ©
pyrolysis - .

generally referred to as additive (CI)] were added
thereto. In addit:.on, a 0 05 to 0.3% by weight of 2, 6-

1(_) di- t butyl-paracresol was added thereto.

Table 1 (AISI/E-3)

Polyol-ester oils _. N _ - Total Wear of Test
' _ Acidity PieCes o
Viscosity Aleehol - Fatty | Additive | Stator R_otor-
' | Acid . ' ' O.lx(mm) (pm)
'1so3z | PET B7B8 | TCP 0 la 5
|eer - |B7B8 |EP 4 2 1
PET  |B7B8 - |cI 2 2 1
IS056 ™p  |B8B9 (TcP . |9 4 2
e  |BeBo. |EPp |8 5 2
TMP . |B8B9 |CI 3 3 2
1s068 - |PET  |B8BY | TCP HEL 4 2
PET.  |B8B9 |EP e 3 1
{eer  |BeEo |cz 12 s e
| . SRS Da—



and hydrolysis of the-polyol-ester type oils by frictional heat at the
interface of the rotor 22 and the stator 21 were suppressed by additives
(EP) and (Cl) to consequently prevent 10 corrosion that can be caused by
the fatty acids. (Exanple 2 - Wear Test s)3A number. of wear tests were

conducted with th ts, | bel oy by an,
Aol er testing machi ne A8 idputh éf??\%@ S5h! S5 PR ORI HBLE 3" 1

| t Vi f b
LS?rBos?t.pﬁ”p% it‘q%rg?cbm‘*; @e?h SRy Elor’of i WA ARG RLIR erpyer 5
32 gra(r%itoa)?dzitzi‘? () oh-af: °Sﬁ¢%”a<ér”’na§os“§' Sehbisqes Loy inprave s,
Cr:-0.20 max, -Mp: 0.07-0.2, Ti: 0.25 max, the bal ance being iron. 25

Lubri cati ng &qtfbd?ﬁﬁ)s‘FQF%h 3@idity numbemH(BAN bj 2nQ oblR Ve BNBUARGLAY of
respective viscosities of 1S032, |1S056 and | S0068 were used. - More

-speC|f|caﬁlytﬁﬁﬂﬁﬁﬂteﬂiQﬂeiype oi I s of conbinations of two pol yhydric .
al cohol' s of pentaerythritol (PET) and 5 - trinethyl ol propane (TMP)  and
..SI de- (():A)hal ned fatty aci déhe Bmcmdfo:%tag:)s vmye ba ethas passrblespgndlgsmsOl
to 10 and hydrolysis of the_polyol-ester_type 011s_by frictionalv
heat at the interface of the rotor 22'and the stator 21 were
suppressed by additives (EP) and (CI) to consequently prevent
._10 corr0510n that can be caused by the fatty ac1ds.
(Example 2 - Wear Tests)
” .V A number of wear tests were conducted nith the
'combinations of components listed below by using an Amsler _f'
testing’ machine.as shown in FIG. 5.' Table 2 shows the test
15 results. | | |
Vane.(stator):'composite material of,aiuminum and carbon
| composition (% by weight). - l
C: 55 _ Al 36 . 51. 6 others (such as Mg) 3
roller (rotor): E—S
20 o gonposition (% by weight):
| T.C (totai carbon)° 3. 2~3 .6 Si' 2.2~2.9, Mn:
0. 6~1 0, P° 0 18 max, S: 0. 08 max, Ni 0.1~0.2, Cr.
0. 20 max, Mo: 0. O7~0 2, Ti: O 25 max, the balance (d'a

'being iron.

25 Lubricating oil. composition (011)

“This is th_c"roplaament sheet
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'by wei ght of additive (EP) or a 0.01 to 10% by melght of additive (Cl) were
added thereto. 1In addition, a 0.05 to 0.3% by wei ght of

~2y6-di -t-butyl -paracresol was added 10 thereto TCP in the colum of
addi'tives refers to a 0.1 to 2.0% by weigpht of tricresyl phosphate (TCP)

added to the base oil. S%ifb €£ﬁ§%$&§§¥E-3) Pol yol sester Qs -
_Tot.al Wear- of Test. hre ty fF#é%é I SCOSI cﬁﬁ%? CL#X?ty Addi tive -

g_;ggor TCPROtor A&isfﬂcbosities %f 15032, 15015,%-(1%5(@@%%[”% 45932 MOE PET

5 . - 1 PET: BrBs 05

TP - g8sBo SRgFL °311Y109°1Y°1 e%‘ier tYPe °izl#|\ﬁ>f C°“‘bBBB§i°nEP°f
2 - 6 .1 TINP B8B9

15068 PET ‘two QQ&gpydq*g,alcoholsI@f pentaeqythrltol (QEﬁzTand
B8BO9 . EP -~ B8B9 c-

4 5 1 As eFF%EﬁﬁQY%91?¥@P§%%t%T%ﬁbmﬂn¢ns%ﬂe-qagiéeé fattmagci@and

‘that the conbination of PET -and additive (EP) or additive: (CI) is effective
for 1S032 and | SUGBS angrBRRI b wewre hus @etmseccpulsyan@neee P¥AKp ang

the wear quantity of .
by weight of addltlve (EP) or a 0. 01 to 10% by weight of

addltive (CI) were added thereto. In addltlon a 0. 05
to 0.3% by weight of 2,6—di~t-butyl—paracresol was added -
10 thereto | |
TCP 1n the column of additives refers te a 0 1 to
2.0% by weight of trlcresylphosphate (TCP) added to the base

oil.

| This is the i..ph_gorﬁe_nt sheet
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L}

the test pieces of conposite vane of alum num and carbon,
conbi nation of° TMP and additive (EP) or additive (Cl)
- 18032 to inprove both the total

of the test pieces. '
hydr ol ysi s of the polyol -
production of fatty acid and additives (EP) and (Cl),

the latter,

wher eas the

Is effective for
aCIdIty nunber (TAN) and the. wear quantity
_ _ The r eagson for this may be that possible.
ester type oils Was suppressed and hydrol ytic

.26 particularly

10

. was_ stabilize conbi nation of. a conposite vane of .
alun1nun1and R anﬁmbgmﬁ88ﬂ}$$ﬂb roller.” (Exanple 3 - War Tests) 5

A nunber
| isted bel
3 shows th
Vane B:

of,

C

car bon ( Car

{such as My

Si C whi ske
0. 5-0. 65,

r

pBY- 6@Ué§}e§no£ﬂ§|er testing nmachi ne estAhowW] WearFbE T&st Tablle
tes¥ results. (Stator) 10 Vane A | rbighysHeadcsseel for to@ls
terialobtained—by—di-ffusi ng ol t ga— - =
ems&aiﬁprmohbmn F¥rhy Ywagbtive ¢ 55, Al :| B3fatoSi: ¢ Rosbhels
315 V4dne C iakgs r ¢i nforced aiuninun1ajhgymﬁ9 qghblo
2SnllO- (\’r! : Sl o= Sit—+6 J.U, ‘
ISO32 PET B788 TCP 10 I - 2.
| | pET 5788 |EP 2 5 1
| PET B788 | CI 1 4 1
15056 T™P 'B8BY | TCP 10 22 2
T™MP B8B9 | EP 2 6 1
TMP B8B9 | CI. 1 3 1
1S068 PET BSB9 | TCP 10 7 2
SRR PET B8B9 |EP 2 6 1
. |eeT B8BY | cCI 1 e 1
~ As a result of'the tests shown in the Table 2, it
was found that the combination of PET and additive (EP) or
additive (CI) is effective for 18032 and 18068 to improve
5 both the total acidity number (TAN) and the wear ‘quantity of
the test pieces of composite vane of aluminum and carbon,_
whereas the combination of'TMP and'additive (EP) or additive
(CI) is effective for 15032 to improve both the total acidity
: number ( TAN) and the wear quantity of the test pieces.
10 The reason for this may be that possible hydrolysis

of the polyol-ester type oils was suppressed and hydrolytic

production of fatty acid and additives (EP) and (CI),

This is the rapiacement sheel
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4

Fe: 0.2 or nore, WMh: 0.01 or nore, Ti: 0.012, A: 20 t he balance

(vt %9 Vane D ceram c material such as zirconia Vane E: . stee
sturface-treated with chromiumnitride (After ion-nitrifying high speed
steel JI'S SKH51 to forma layer with a t Bigckness of 50pm chromumnitride

25 &F@ié@ﬂaPi?tﬁﬂetQaﬁtéblCKE§5§tghifLQé6]fbr th37coﬁﬁ%ﬁhkion

Rol | er: E-3.conposition (% by wei ght total carbon . 6,
'2.2-2.9, M | i 119?é
O 0.20 max, %2 %Fﬂﬁ°3iﬁg fatielos . %g?lﬁuﬁaéﬁgsgﬁgggﬁe?ﬁg ol 1z8n

‘Lubri cati ng 0|Ilfonp05|t|on (oil): An oil conposition having a viscosity of

| S032 was: 10 U ed More specifically, a polyol-ester type oil forned
by reacting p taer |toh S E¥% gg h a side-chained fatty acids (B7B8)
was used as 821 % by wei ght of trlcresylphosphate

(2P a”da‘ﬁd?t ?ént °a18(y°6§?49¥;‘5692%% £opeRt phi s, H6h UBRALANESWAE Si esol
and a s to S0 ppgiggtgoggné%tco%zghgntépii ggegeigacglv%gagn EVA I 0 er
added t heret g=om % Yy g
testing machine as shown in FIG. 5. Table_3 shows the_test
results._ |
(Stator)
10 Vane A: high Spesd'steel fot_tOOls '
| _ Vsne B: composite'material obtained by diffusing moltsn i
aluminum into carbon (Carbon Al)
i composition (% by weight)
| C: 55, Al 36, Si: 6 others (such as Mg): 3
15 Vsne C: fiber reinforced aluminum_alioy
| composition H
sic whisker: 25-40.(vol %),
Base Matrix: Cu: 4.0-5.0, Si: 16-18, Mg: 0.5-0.65,
Fe: 0.2 orlmore,.Mn: 6.0i or more;'Ti: 0.012, Al:
20 - the balance (Wt %)
.Vane D: _ ceramic msterial such asizirconia |
Vane E§ stesi-surface-treatéd'with chromium nitride (After
.ion-nitrifying-high speed steel JIS SKH51.to fotm'a'_-
' iaYe; with'a.thickness of 50um, chromium nitride

25 o _mas ion-plated to a thickness of 4um.)

" This i_sth_é repiacerent sheet
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28 Table 3 Conmbination o : ' " Total . Wear - of

Test Acidity Pieces Vane (Stator) o Rol l.er _
‘Stator  Rotor (Rot ator) 0 1x(m’r) “(pm. Vane A (Hi gh Speed
"Steel) . Casting 7 7 27 1 lron Vane B (Carbon Al)

2 5 " 1 Vane C (Fiber- Re|n+orced 3

8 ﬁRﬁF?r\)/ane D (Ceranic) o | 1 3.

1 Vane E(GwomLm1MtHde : 2 o 3 ' 1 Treated

‘Steel) As sRehleronETadbl e 3, the vane materials were ranked in terns of
‘wear and oi-l degradation in the descending order to read as ceramc,
chrom um ni t ri decoupbadsionefebyswedgbsl) al uni num car bon conposite -
material, fiber reinforced alum numalloy and hi gh speed steel. The reason
for this may be that ThE Ké&esallheambbal) :c8aReft 6,t Bd<| @s2~2h8 ,webr: and the .
catal ytic effect on hydrol ySis of pol yol -ester type oil. 10 . (Exanple 4 -
\W\ear Tesbs) On the badi.s~afOth®:r GnBnpaaf, TabDe08, malke WNdl:l Qwilr®.2, Cr:
conbi nati ons were tested by neans of a bench stand testing machi ne as shown
in FIG 6. Table 4 SbQﬂ@ mh&,t Mot 0690#082 Ti: 0.25 max, the balance
| being'iron. |
Lubricatlng oil compositlon (011)
- An oil compositlon hav1ng a VLScosity of IS032 was'
10 : . used. -More'speciflcally,_a pquol-ester type oil formed
by reacting,pentaeryth:itol (PET) with a'sidchhaiped
fatty acids (B7BB)'was used as base oil ahd a 0.1 to'
2.0% by weight of trlcresylphosphate (TCP) and a 0.01 to
10% by welght of additive (EP) were added thereto._ In
15 - addition,-a 0.05 to 0.3% by welght of 2,6-di—t-butyl—

iparacresol and a 5 to_Sd_ppm of a'benzotfiazole type

copper inactivationﬁagent was added thereto

| it
Th\s is tho mpteecment shoe
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15 _ _ In-the bench stand testing machine, rotary 29 conpressor
A, condenser B, expansion valve C and evaporator D were connected with
ptpes and the follow ng test conditions -were used. Pressure: high pressure
. [err]-5 - -low pressure : 4.6kglgcm G q)eratl ng Frequency:

100Hz Operating Ti ne: 1,000hrs Refrigerant:  R407C[a m xture of
R134a, R32 and R125 with a ratio of 52:23:25] 10 Tenperature af the. Casing
Top: [err] The followi ng nmaterials were used for the sliding nenbers. Vane -
A hi gh speegagiegl for tools Vane B: conposite material obtained by

di ffusing nolten 15. ~ aluminum.into carbon (Carbon Al') conposition:
(% by weig B, OLHers Leagqmas V) 3 varne o Ffer
't ei nf or ced|| SomRinamian | oy corrp05| tion: 20 3 Totalg C| Wapskef :Tem$- 40 ||
(vol %, Bhse Matrix: Cu: 4.0-5.0, Si: 16-18, M]:Ald5tP. pPiefes 0.2 or
nore, Mh: T OT Or nore, 1. 0. 012, AT The barance (W 9—vane O cerani c
- || Vane (Stator) -| Roller : Stator Rotor
' . (Rotator) | | 0.1x(mm) | (um)
Vane A (High Speed Steel) | Casting 7 7 1
. o ' . Iron - e
Vane B (Carbon Al) ' . 2 5 . 11
Vane c (Fiber Reinforced o ' ' 3. s | 1
IIVane D (Ceramic) : 1 1 :_ 3 _:' 1
Vane E (Chromium Nitride . . ]2 : 3. 11
Treated Steel) ' '

" As seen from Tahle 3, lthe'vane materials'were
-ranked in terms of wear and oil degradation in the descending
order to read as ceramic, chromium nitride surface treated
5_ steel aluminum carbon composite.material, fiber reinforced
| " aluminum alloy and high speed Steel. |
The reason for this may be that the less the metal
content. the less the wear and the catalytic effect on
-hydrolysis of polyol-ester type oil.
10 j(Example 4 - Wear Tests)

.. On the basis of the ranking of Table 3, the
following_combinations were tested by means of a bench stand'
testing machine”as shown ih FIG.'h. Table 4 Shoms the test
resultst |

15 ' . In the hench stand testing machine, rotary

This is the reptacement shest
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25 Vane E: = steel surface-treated with chromumnitride (After 30
‘ion-nitrifying high speed steel JIS SKH51 to for a layer -with a thickness
of 50pm chromumnitride was ion-plated to a thickness of 4pm) Roller:
cast ion 5 - conposition (% by melghg) T.C (total carbon): 3.2-3.6,

Si: 2.2-2. 9coM§>re£§s@:r1 A), dondénderm, eXpdhdoraldd (¢ Gind QvapdFatde 20
~max, Md: 0.07-0.2, Ti: 0.25 max, the balance being iron. 10 Lubricating

oi | conposi Liedid (RirnsctiE Gt QIR tdren ﬂiﬁé"f&l%v)&.ﬁgc%éﬁ’ lnd HiShyas
used. ' More specifically, apolyol-ester type oil forrmed by reacting
pentaerythrhggl Qﬁ;g; with ‘a side-chained fatty acids (B8B9) was used as

.base oil and a 0 1to 15 2. 0@6by wei ght of tricresyl phosphate (TCP) .
S0 £ on R 1R e, ey “’?rSa?SS?SSEPeQS?adLQd
'thereto 5 31 Table 4f3%“ﬂf§§§d¥é 4. 6kg/cm G Wear of Test Pieqes-
 bperating Frequency: - 100Hz | | |
| Operéting Timé£  tl}OQOhré

Réfrigérant:_' R407C [a mixture of R134a,' R32.. and R125 with a
} ratio of 52:23:25] | |
.10 Teﬁéératufe of ‘the Casing Top: 95~100?C'
| o ;'The'fbi;bﬁinglmatérials were used fqr'thé sliding
.members. ' | | | |
Vane A: high speed_steei for_tools
Vang'B: composité matérial obtainéd by diﬁfusing'molten
15 | " aluminum 1nto carbon (Carbon Al) |
'comp051tion (% by welght)
C: 55, Al 36, si: 6, others (such as Mg) 3
Vane C: flber relnforced aluminum alloy
éomposifion: |
20 ' siC whisker: 25-40 (vol %),
~ Base Matrix. Cu: 4.0-5.0, Si'.16~18,'Mg: 0,5~O.65,
Fe: O 2 or more,.Mn' 0.01 or more, Ti: 0.012,=A1$
the_balance (wt %)_ | |
Vane D: 'ceramié |

'.25 Vane E: steel surface-treated with chromium_nitride (After

This is the replacement sheet
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[N

Vane oil/ - Vane Roller Rotary Bear Total

Ref ri ger ant . ~ Shaft ing Acidity Vane A (H gh | SO
68POE T . 2 1 1 3 Speed Steel) : (PET)/ R407C
Vane B (Carbon - ' 1 1 30 1 1 1 Al) Vane C
SZhgeB igh-nitrﬁfying Q}gh speeq steel if%Fgﬁﬁé%cg?g AI)
Vane E . 1 ].(dwomum
Nitride Treated Steel) #ﬂiﬂFfﬂkﬁkia thlcﬁﬂ?ﬁﬁeﬂf 5°Pm ichromiym nitrige
1 1 Steel Q| /R22 As shown in Table 4, the materials were

marked i-n-ternms of wearwas RS P L EFKRRTEI 95 Hiber with a 5
rating system where 5 is no good,. 2 and 3 are permissible 5 and 1 is
excel l ent. |Rodidldrhe szast f¥em Table 4 that, while the vane of fiber -
rei nforced -al-um num-al Loy tended to attack the roller, those of nolten
al um num & f f used cnrammﬁ.mch%dm’mmht)de' surface-treated stéel and
ceram c were excellent in 10 terns of both oil degradation and wear (1
rating). For t he purpossCCﬂtanmmamasumn)a Eomv%nﬁjd&ai 20262081 i Mn:of
© 0.6-1.0, P: 0.18 max, S: 0.08 max, Ni: 0.1-0.2, Cr:
0.20 max, Mo: 0.07~0.2, Ti: 0.25 max, the balance
“'being-iron.
10 Lubricating oil composition (oil):

'An oil COmposition having a viscosity of 1S068 was'
used. More spec1fically, a polyol -ester type oil formed
by reactlng pentaerythrltol (PET) w1th a side chalned
fatty a01ds (BBBQ) was used as base 011 and a 0 1 to

15 2. O% by. welght of tricresylphosphate (TCP) and a 0. 01 to
| 10%-by weight of epoxy additive (EP) were added thereto.
In addition, a 0.05 to 0.3% by weight of 2,6-di-t-butyl-

paracresol was added thereto
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32 refrigerant R-22 and mneral oil was also tested to find that the

conbi nations of the invention performed equally well. [Advantages of the

I nvention]. Wth a conbination of a polyol-ester type oil 5 having a
specific chemcal structure, one -or nore tfian one specific additives and a
specific material.to be-uSed for sliding rmenbers of refrigerating apparatus
according to the invention, any possible generation of carboxylic acids

t hrough hydrolysis of the poI yol -ester oil caused by 10 frictional "heat of . .°

sliding conponents and resul tant accunul ation of sludge can be effectively
suppressed to make the apparatus operate efficiently and stably for a

prol.onged peri Qrdb(if Ll me even if an HFC type refrigerant .such as R134a is
used because such corrbl natlon |s free fromtroubl es such 15 as corroded _
sliding mengs : e . ey of
the refrig abmhugxaa:ppar at us due to sed Nearanrfymlsudg&md adversel y
af fect ed orjgantc TTETET A3 SUCIT as [ MO$E O [ e TTEYNer W 1785 of Lne

electric ¥en®f the conpf@S%or. 20- |Vene | Rollgydi|RoFaay||yBeay hdeotal
| ubricatingf oil conpositiopRefigesdany {0 the| i nvent i|@haifs Hi {ig y| scabivy and
| ubricatin an_ 11 nd Vart e ApPI T CALT ONS. g5 Taprrcant. | 1ne
present i naLHﬂ‘%rf' d&dght |§l ﬁ%Fst s Rn t he2conbi jdd use [at | ubfBcat i ng
oi | conposijf Speedtesdd er i a(%E’Q)E/MQB@c fical]y suitqd for tlhe sl {ding
menbers of | corrpr €5507 ' '

Vane B (Carbon | o 1 |1 1 1 |1
Vane C (Fiber | RS 2 1 {1 l1i.s

Reinforced Al)

Vane D ' B 1 ' 1 1 J1
(Ceramic) ' '
'Vane E B B B 1. 1 1 |1
(Chromium ' ' '

Nitride )

Treated Steel)

High Speed ‘Mineral S E T BT R S |
Steel - | oi1/R22 - - |

As shown in Table 4, the materials were marked in

terms of wear of'components and total acidity number with a 5
rating system, wﬁere 5 is no good, 2 and 3'afe permissible
5 and 1 is excellent. | | | |
It will be.seepefrom Table.4_that, while the vane
- of fiber reinfqrced aluminum alloy tended to attéck_the
roller, those of molteh aluminum diffused earbon and chromium
nitride surface-treated steel and ceramic were excellent in
10 terms of both oil degradation and wear (1 rating) For the

'purpose_of ccmparison,.a conventional combination of
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33 I n order to suppress any possible hydrolysis and pyrolysis of the

pol yol -ester type oil contained in the conposition caused by frictional _
heat of the slidi.ng nenbers. Thus, a lubricating oil conposition according
to the invention is 5 ‘substantially freg,from carboxylic acids and sl udge
of such acids that may be -produced througﬁ pyrol ysis and hydrol ysis of the
pol yol - est erefypgegianti R-2enBmdhcinagailn oily was 1od se. lgstieshiionfigld that
conposi tion according to the invention as refrigerator oil in conbination
10 wi t h -anthECcombd natfionge centthen iawvendgfiony @eatfiorpesh egually, weilel. -
apparatus is nmade substantially free fromtroubl es such as corroded slldlng
nenbers, a ¢hdyeetages ldfarthe Ubwetitdiand sedi mentary sludge and adversel y
affected organi ¢ materials such:as those of the magnet wires of the

el ectric notor of 15. wilh eommswti@in idfe aa pedyeilie st aipd rua-.Jappar atus
may operate stably and enjoy a prolonged service life. 34 WHAT IS °

CLAI MED 5| Sha¥ing By Sipe@idicd oheiniica itr@:tanRrg Binks oS aicke tamone
conprising a conpressor seal edl y containing an HFC type refrigerant and

refrigerat ogpaich FATRAIINIvY tHhd e JicitiRe matidriGar A bed ysulenser, a
pressure reducer and an evaporator sequentially connected by refrigerant

feed pipes L9 a&hgbkﬂemeeg%; Jetb Gl Wpartilul GRINARSY 51 e
cont ai ned mntﬁln hernetically seal’ed container, wherei
invention any possible generation of carboxylic ac1ds_
through hydrolysis of the polyol-ester_oil caused by
_iq..frictional-heat of'sliding components‘and_resultant_
_accumulationuof;sludge can be effectiuely.suppressed to make
_tbe'apparatus'ogerategefficiently and stablydfor'a'prolonged
period of.time euen:if an HFC type refrigerant such as R134a
is used because_sucb a combination'is”free'fromitroubles_such
15 as corroded;sliding'members of the refrigerating apparatus, a
clogged capillaryltube'of the'refrigerating apparatus.due to
sedimentary sludge and adversely affected drganic materials
such as those.of the magnet wires of the electric motor of
the comnressor; | | | |
20 : | Additionally, s1nce a lubricating oil'compos1tion
according to the invention is highly stable and lubricating,
- it can find a variety of applications as 1ubricant._
The- present invention essentially conSists in the
combined use a lubricating oil composition and materials

25 specifically suited for the sliding members of a. compressorr
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said systemis characterized in that said refrigerator oil contains as base
oi |. conponents.- a pol yol -ester type oil fornmed by reacting a polyhydric
akcohol- sel ected fromthe group consisting of pentaerythritol (PET),:
trimet hyl ol propane (TWMP) and neopentylgl (NG&) with a fatty acid, to

ol - |
which a 0.1 ;to R ;%Ygsﬁ%{. 0%
by wei ght of1 ep?é‘xé;e c?r?pourﬁg:%%prél yC| dy-. e cﬁleég aﬁ%d%?ﬂ?lQ%b/ogé o
oror escor - T e Ef- S e Rl c?“fea Fish fhet m%m%%%s%‘ Pagegped
iron type materjals,, cCo e npteria al uni num and_car bon, |roh type
material s smtaﬂ a#ct:i‘i*?jé?ﬁ%ﬁor\’lﬁ % ‘gﬁ lﬁTf:H?{l?q PR er Sl %S meRerials. 2. A
system of a refrl eratln p aratus accordln 10 cIa|n11 ‘wherein said
refrigerat ort¥Rgt PRRsHrion p’E}P‘?/o’rmé%rt‘B?mt‘yb% 0i |
formed by reactlng pentaer th itol (PET) with a fatty acid, 3. A system of
a refrigerats %ﬁ%rﬁ?% FIrRPEY 1 aGifs and s%ﬂ-‘bdg%f?fg%\‘ﬁ’ﬂor
contains as base oi | conponents ap -ester type oil fornped by reacting
r T et hyl of ARG CERark A o RF OGS dehepuSh BEFOLysi s, aadrhpdtalysis
refrigerating apparatus according to claim 1, wherein said refrigerator oi
contai ns as dastheipokydhrrRIRE ’@Y%IW Jett@nTe%'JmSm | fornmed by reactl ng

'neopentyl glycol (NPG with a fatty acid.
Agaln by u51ng a lubricating oil comp051tion

according to the 1nvent10n as refrlgerator oil in comblnatiou'
10"w1th an HFC type refrlgerant in an refrlgeratlng apparatus,
'the apparatus is made substantlally free from troubles such
as corroded sllding members, a.clogged caplllary tube due to_
sedimentary.sludge and adverSely affected organic'materials
such as thosesof tbe-magnet wires of the electric motor of
15 the compressor of the apparatus:so_that the apparatus may

operate stably and -ehjoy a prolonged service life.
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5. A systemof a refrigerating apparatus according to any of clains 1
through 4, wherein said conpressor is a rotary type conpressor conprising a
rol.ler made of an iron type material and a vane nade of a mat 1[““@ II ﬁm”n“l
fromthe group consisting of iron type materials, conposite ndt s
al um num and carbon and iron type material g4surface-treated w th chronmi um
nitride. 6. A systemof a refrigerating apparatus according to any of

claims 1 through 4, wherein.said conpressor is a reciprocating type

conpressor COHARIIS) GLAIMED cXdi nder and rotary shaft/bearing conbinations
made of a material selected fromthe group consisting of iron type

materials, conposite materials of alum num and carbon and iron type

materials surface-treated with chromumnitride. 7. A sgstem of , a
refrigerating ‘appdt af¥Steyj A <\R 1 FRAIEGAFHRSIRNG a2PBAPREYSor S2bfedXstem

containing an &fpty@eng o | 66RBALsAOE TRIAIRARA! 8onLhinERFPA bliPcWd he

HFC type refrigerant, a condenser, a pressure feducer and an evaporator
sequenti al |y cesfiwigenihily angf refrigaraterdopl mempas iddieabiitbhthe HFC type

refrigerating ¢ifcui id-co eing c i W_t hi n
hernetical ly slg%#%loééc%an tg.'l ne%, %ggéﬁﬁegai dgsyg?tg%sgggchgfeac cee%i zeaﬁlq n Fhat
sai d refriger advdapatat o ndeduesn taisa 1is ecanine o ARe Nt esf i et artd -fsd e rpipege
oil formed b reacti trinmet hyl o] propane . (TMP or i
pent aer yt hri td‘%/o (?%'ﬁ"‘}abi\}%‘ﬁ 3 ‘F%#]f’gﬁ%%?tdl,l%og o 1 o) Si}a’fi {IPUPreggor being

contained within a hermetically sealed container, wherein

said system is characterized in that said refrigerator.oil

contains as base oil components a polyol-ester type oil

formed by reacting a polyhydric alcohol selected from the

———.

group consisting of pentaerythritol (PET), trimethylolpropane

(TMP) and neopentylglycol (NGL) with a fatty acid, to which
a 0.1 to 2.0% by weight of tricresylphosphate (TCP) and a
0.01 to 10% by weight of epoxy compound. comprising glycidyl
ether or a 0.01 to 10% by weight of carbodiimide are added,.
and that sliding. members of the compressor afe made of a

material selected from the group consisting of iron type

materials, composite materials of aluminum and carbon, iron
type materials surface-treated with chromium nitride and

ceramic materials.

2. A system of a refrigerating apparatus according to claim

1, wherein said refrigerator oil contains as base oil
components a = polyol-ester type oil formed by reacting

pentaerythritol (PET) with a fatty acid.

3. A gystem of a refrigerating apparatus according to claim

1, wherein said refrigerator contains as base oil components.
a polyol-ester type oil formed by reacting trimethylolpropane

(TMP) with a fatty acid.
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2.0% by weight of tricresyl phosphate (TCP), epoxy conpound L S .
gl ycidyl ether or carbodiintde are added, and that slidi ng”M@!ﬁlHﬂMﬂH",
conpressor are nmade of a material selected fromthe group C l el
iron type materials, conposite materials of alum num and carbon and iron

type materials surface-treated with chromumnitride. 8. A systemof a

refrigerating apparatus according to cl ai M, wherein said conpressor is a

rotary type cqnpressor co ising.a roller made of . ir teni
o vane mader o ey REsro o & a8 dedarihe aRpag ac i WCRl-RE T Ehath
conposi te nat ar,i alvhetbial ughHdmwelk psdsorndiilr ooohypensntas i dase oil
surface-treated with chromumnpitride. 9. A systemof_a refrigeratin

appar at us acc&OIPRRENSSe| & nPPLYRharEFATsaF WP ot bsdprmed o B ecirﬁtaﬁgétPSng
type conpressQfe SRR 01 ANPONAAHH Rdehtty@Reig.rotary  shaft/bearing
conbi nati ons r%%e o? ? %toerﬁal sel ected f?omyfhelgroup consi sting of iron
type materials, conposite materials of alum numand carbon and iron type
materials surface-treated with chromiumnpitride. 10. A systemof a
ol 11 gor at | ng SappnElBbet eloRoF REF COSHRG LBY BFBATANS (ASCPEENES ich 25, 8F
pol yol -ester tRAmd h furblgh 20Mhbsesnasfidlediprdedbbyidvei Htaaly RYpeol
type oxidation preventive agent. 11. A sgstem of a refrjgerating apparatus
accordi ng to EOHPFREBSOr\WRORPrASIBTdApERhbETY tTRRe BE Bt | P hridRe MAFeTdGent
is selected fr, t he p Si SEi s6i -4 < cr I
2.6-di-t-butyl®p e%ol‘%géjndm%@%,%ft%?-@%Eé%’sf"? detdéeda BE6ACTERY! group
consisting of .iron type materials, composite materials of

aluminum and carbon and iron type materials surface-treated

with chromium nitride.

6. A system of a refrigerating apparatus according to any of

claims 1 through 4, wherein said compressor is a
reciprocating type compressor comprising piston/cylinder and
rotary shaft/béaring combinations made of a material selected

from the group consisting of iron Eype materials, composite

materials of aluminum and carbon and iron type materials

surface-tfeated with chromium nitride.

7. A system of a refrigerating apparatus, said system

comprising ‘a compressor sealedly containing an HFC type
refrigerant and refrigerator oil compatible with the HFC type
refrigerant, a condenser, a pressure reducer and an
evaporator sequentially connected by refrigerant feed pipes
to establish a refrigerating circuit, said compressor being
contained within a hermetically sealed container, 'wherein

said system is characterized in that said refrigerator oil

contains as base o0il components a polyol-ester type oil
formed by reacting trimethylolpropane (TMP) or
pentaerythritol (PET) with a fatty acid, to which a 0.1 to
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37 phenol. 12. A systemof a refrigerating apparatus accor g “ﬂ[“ “ .
clains 1 to 11, wherein said polyol -ester type oil furt.heri““m“mm“
100. ppm of copper inactivation agent. 13. A systemof are ¥ geratin °
~apparatus according to claim12, wherein said copper inactivation agent is
"sel ected from benzotriazole type conpounds,_.14. A lubricating oil

conposition conprising as base oil corrpone?ﬁs a pol yol -ester type oil

(ormed, by eacl 0 g g okssbalySoLagedcl T dga Sampbati

neopent yl gl ycaompid®Eingi thyaifpl tethet dorhaarbgds imddélararaddedt @ns, thato

which a 0.1 to,2.0 % b ight of tricresylphaosphate. (TCP

0.01 to 10% by*higtigid ‘6?“‘%?)5%y°%§ﬁ8ﬁ1n‘b°‘&%’?ﬁﬁ?%’f nér§| V&%Eylgfet%e‘rm)a&?g}gag. 01
to 10% by wei g1 QftceRrty | theélegpdep adeediseigghencerbhie tybabimaiteyiand,
lubricity of the conpositiom /15 A rupricaring ol conposition conprising
as base oi | conuPResite mpeeybrlasesr almimm “and nearben end | hgon type
trimethyl ol pr . ) e ks s\ fsatty acid havin
to 6 to 10 ca%%%rr%eré'tgo&g,sﬁ%aﬁ% rcpﬁ% f;l%r%gi “}tlo(yz. o?b;g}uw&%lgﬁ? l(t)i% Y ’
tricresyl phosphate (TCP), epoxy conpound conprising glycidyl ether or
carboiimde are added to enhance the stability and lubricity of the

conposi tion.

8. A system of a refrigerating apparatus according to claim

7, wherein said compressor 1is a rotary type compressor
comprising a roller made of an iron type material and a vane

made of a material selected from the group consisting of

composite materials of aluminum and carbon and iron type

materials surface-treated with chromium nitride.

9. A system of a refrigerating apparatus according to claim

7, wherein said compressor is a reciprocating type compressor
comprising piston/cylinder ‘and rotary shaft/bearing
combinations made of a material selected from the group

consisting of iron type materials, composite materials of

aluminum and carbon and iron type materials surface-treated

with chromium nitride.

10. A system of a refrigerating apparatus according to any of

claims 1 to 9, wherein said polyol-ester type oil further
comprises a 0.01 to 1.0% by weight of phenol type oxidation

preventive agent.

11. A system of a refrigerating apparatus according to claim

10, wherein said phenol type oxidation preventive agent is
selected from the group consisting of 2,6-di-t-butyl-
paracresol, 2,6-di-t-butyl-phenol and 2,4,6-tri-t-butyl-
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38 16. A lubricating oil conposition according to any of claim14 or 15—
wherein said polyol-ester -type oil further conprises a Oﬂﬂmﬂ mm

wei ght of phenol type oxidation preventive agent. 17. ‘A lubri M "'m”",
corfposi tion according to claim 16, wherein said phenol type oki datiton™ s *
preventive agent is selected fromthe group nsisting of 2,6-di-t-butyl-
paracresol, 2,6-di-t-hutyl-phenol and 2,4, 6-tri-t-butyl- phenol. 18. A
| ubricating oil i;lgpig(isition according to any of clainms 14 to 17, wherein
sai d pol yol -est &r type oil further conprises a 1 to 100 ppm of copper

I nactivation agent. 19.. A lubricating oil conposition according to claim
18, wherein said copper inactivation agent is sel.ected from benzotriazole

type conpounds. _20. A | uEri caéi n i 1. It ' ()
nmenbers of a comfreSsd¥s °© .%%gég%ﬁ?ﬁxgt égpg%gggge%%g%f@o#noctied r%gp
consi sting of iQaimgpa red eri Al wheroimosai@ palgolaéstet aiypei pid &mdther
carbon and iron type materials surface-treated with chrom um nitri d%, sai d
conposi ti on conFOMPEAGEss ads &0 Oc BRBL REn COPREFo P ey REL Py BFCT

formed by reacting a polyhydric al cohol selected fromthe group consisting
of pentaerythritol (PET), trinethylol propane (TMP) and neopentyl gl ycol

(NPG with a fatty acid having 6 to 10 carbon atons, to which a 0.1 to_2..0%
by wei ght of trildr-edy| a( FePrigayabing 0aPRIratNs RCSRIYHI &Ho

conmpound conpr i S.L'zn,g vﬁ'légeiiqylsaq:[d]ecfopgexa ik {5 EOR %éfﬁ:' 3% selected from

benzotriazole type compounds.

14. A lubricating oil composition comprising as base oil
components a polyol-ester type oil formed by reacting a

polyhydric alcohol selected from the group consisting of

pentaerythritol (PET) , trimethylolpropane (TMP) and
neopentylglycol (NPG) with a fatty acid having 6 to 10 carbon

atoms, to which a 0.1 to 2.0 % by weight of
tricresylphosphate (TCP) and a 0.01 to 10% by weight of époxy
compound comprising gl?cidyl ether or a 0.01 to 10% by weight
of carbodiimide are added to enhance the stability and

lubricity of the composition.

15. A 1ubricating 0il composition comprising as base oil
components a polyol-ester type oil formed by reacting
trimethylolpropane (TMP), or pentaerythritol (PET) with a
fatty acid having to 6 to 10 carbon atoms, to which a 0.1 to
2.0% by weight of tricresylphosphate (TCP), epoxy compound
comprising glycidyl ether or carboiimide are added to enhance

the stability and lubricity of the composit:':[on. A
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39 of carbodiinide are added to enhance the stability and Iubrleﬂ—t—y—ef——t—he—
conposition. 21. A lubricating oil conposition to be applied

menpers of a conpressor that are nade of a material select edlﬂﬂME HIJH)IIII
corsi sting of iron type materials, conposite materials of alu

carbon and iron type materials sur-face-tre ed with chromumnitride, sai d
corrp05|t|on conprising as base oil conponents a pol yol -ester type oil

EgrE_rF;a dvv| th a ea(‘At '&nggalﬁég:&g}gt gii%%&ﬁgﬁﬁlon a(Jé@dlng %Q %h?ﬂzt sl lﬁt].Q’iint 0| %

by wei ght of t1r4; cbesyh.ﬁhoswharrelﬁTCPald egmkyolemmund:ypeanmhl rfgtrther
gl yci dyl et her—or, carbodjim de are .added t.0.enh th tablllt
[ubricity of. REREGBSSsiA (TPl 22 1x 0%y Jeiahy %ln %teélog‘e I&5 EFF gigﬁ'f'gpned

in a conpr essg; Rlerft iR-S rdg@{tatl ng appar at us, said refrigerator oil
Cﬁrrprl rs]| ng th ﬁubrl catli ng oi | corrp05|t|on accord| ng of any of clainms 14
t hrough 21.

17. A lubricating oil composition. according to .claim. 16,

wherein said phenol type oxidation preventive agent is
selected from the 'group consisting of 2,6-di-t-butyl-
'paracresol, 2,6-di-t-butyl-phenol and 2,4,6-tri-t-butyl-
phenol. '

18. A lubricating oil composition according to any of claims

14 to 17, wherein said polyol-ester type oil further

comprises a 1 to 100 ppm of copper inactivation agent.

19. A lubricating oil composition according to claim 18,

wherein said copper inactivation agent is selected from

benzotriazole type compounds.

20. A lubricating oil composition to be applied to sliding -
members of a compressor that are made of a material selected
from the group consisting of iron type materials, composite
materials of aluminum and carbon and iron type materials
surface-treated with chromium nitride, said composition
comprising as base oil components a polyol-ester type oil
formed by reacting a polyhydric alcohol selected from the
group consisting of pentaerythritol (PET), trimethylolpropane
(TMP) and neopentylglycol (NPG) with a fatty acid having 6 to
10 carbon atoms, to which a 0.1 to 2.0% by weight of
tricresylphosphate (TCP) and a 0.01 to 10% by weight of epoxy .
compound comprising glycidyl ether or a'0.01Jto 10% by weight
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of carbodiimide are added to enhance the stability and

lubricity of the composition.

21. A lubricating oil composition to be applied to sliding
members of a compressor that are made of a material selected
from the group consisting of iron type materials, composite
materials of aluminum and carbon and iron type materials
surface-treated with chromium nitride, said composition
comprising as base oil components a polyol-ester type oil
formed by reacting trimethylolpropane (TMP) , or
pentaerythritol (PET) with a fatty acid having 6 to 10 carbon
atoms, to which a 0.1 to 2.0% by weight of tricresylphosphate
(TCP) , epoxy compound comprising .glycidyl ether or
carbodiimide are added to enhance the stability and lubricity

of . the composition.

22. A refrigerator oil to be gsealed contained in a compressor
of a refrigerating apparatus, said refrigerator oil
comprising the lubricating oil composition according of any

of claims 14 through 21.
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