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The invention relates to a scroll conpressor, and nore particufgmFpB 200p a
scrol|l conpressor whose novabl e el enments have high strength and are free of
fracture. BACKGROUND OF THE | NVENTI ON A typical scroll conpressor has a
fixed scroll which is secured to a frame of the conpressor and a orbiting
scroll which is operably coupled with the fixed scroll with its rotational

axis offset fromthe center of the fixed scroll. The scrolls have

respective spiral |aps so f e for conpressing refrigerant
gas which is sucked in th@@i@ﬁ@&ﬁ Ri ng scroll as the orbiting
scroll is rotated about the fixed scroll. An A dhamcoupling is used to

suppress the rotation of the orbiting scroll on its axis so that the
or bi t i NGEISBrOF ITHEVMNVENEIMNt t he faced scroll. The A dham coupling,
pl aced bet\/\ﬁggethe | ower face of the_ orbiting scroll and the upper face of
the franme SRverHion pelates i a sonell cgmpressar, @mdtm@rqz@)agtmbargn the | ower

face Rk 80iol ARRLPRLBE by ol WB KB 1o IR L BRGE ehlgi‘lﬁﬁ't?{%ﬁgﬁg Y, engaged

in two keysots orned ‘on the whllethe
| oner fkexyef frnetwaech slidably engaged in correspondi ng one of two key slots
formed on the upper face of the franme. Further, the upper face of the

A dham coupl ing slidable abuts on the | ower face of the orbiting scroll,

and the pling abuts on the upper face of the
frame. %url ng a con@?e@gﬁomiéﬁﬁ of the scroll conpressor, the O dham
coupl i ng undergprRSl acksll dbigRaksotMiion ﬁfécﬁl‘gbﬁ@ wh&l?gs %E-Pﬁ dd'gh gcrol I -and

mai ntai ns the revolution of the orbiting scro aroun ¥i%ed%scrol I .
Mbst  dramgeof dbb.qomgreamr dnd adorbitiog Issradl ehicldés operabl@ompladnsithi con

(Al -S |l oys, have _been del sed for these types of

gcr ol :%les#lﬁ%% seRd &vﬁﬁsétgﬁﬁﬁ%&éﬂ%t ?Xléd?r\?df %?F%amﬁ &pnted| %ﬂﬁ%y %¢dance al ong
~gF 2 I t I t t h th
ol og O T ISOIE AP B vE sﬁa‘%%”%{% At o6 dp b acs RSP 1

addi t icompraksisg mikigesahtigasrahivhr ipeackabirshensy s Ejratfh‘éeoﬂﬁlﬁi@lgt hey are
in frlct nal conéact V\Ath other elenents made of iron: This is the case

for tHE" Bﬁtthﬁ(‘?r Eieg pciodlgis retated skousithe fixed domold) i dabl e engagement with

an iron A dhgm recent, . dev n.the field of
air conditi oner 3 ang‘i rgg??hnérqséﬂsgwtgﬁblgpﬁﬁfs@e r%ﬁg’%@ ‘ir’}lsafc‘éﬂ)rlﬁﬁggl y a need
for anscranﬂ) oaviEd Alis So ﬂidtohhesbli&ﬁﬂkescfr@l'l RvEleabi R i iR8d Ss%{'(;ﬂhl that can

wor k Wi t h t.he Q. dham coupl i ng. is therefore an OERect
i nvent lbﬁhq dhgpp epueling splased bﬂtmﬁasﬁm loweari fage aofotHe brblgugcscﬁ-bll Wi t h

suffigf hani.cal ai nst_,severe ¢onditions i osed on the
orbi ti r{g{1 gc Peﬁﬁ?f%af %%%%&B?’gﬂ?%ﬁn RS UPREA f?&éab@mfems 9E &icon

resi stlaysauabah 15k bRer S dNaibreQup MV&%? THE, LNVENTILON There i s
provi ded, in accor dancre W th tﬁe pr esent I nventi gﬁ H%h crofger clf)%r essor

| :‘_corrpr |@1emg1dab1y engaged in two key slots formed on the lower face of the orbiting

B ~scroll, while the lower keys are each slidably engaged in corresponding one of

two key slots formed on the upper face of the frame. Further, the upper face

_ of the Oldham coupling slidable abuts on the lower face of the orbiting scroll,

and the lower face of the O.ldha-m: coupling abuts 6n-,the upper face of the

ﬁrame. During a compression operation of the scroll compressor, the

Qldham coupling undergoes a rotational motion relative to the orbiting scroll
and maintains the revolution of the orbiting scroll around the fixed scroll.

Most of the orbiting and fixed scrolls are made of an aluminum-

silicon (Al-Si) alloy. Al-Si alloys have been widely used for these types of

scrolls since they have superb anti-corrosion and abrasion resistance along



. of 18 FEB 200k
a frame having a couple of key slots on the upper end thereof,‘% i xed
scroll having a spiral lap and positioned above said frame .and spaced
apart at a distance fromsaid frame; a orbiting scroll opposed to said
fixed scroll and having a spiral lap engaged with said spiral lap of said
fixed scroll, "and a couple of key slots on the |ower face thereof, said
| oner face slidably abutting against the upper face of said frane; an
annul ar O dham coupling configured to surround said abutting faces, and

havi t d thereof k .whi ch i dabl dwith id
oy o oTbofy o PRSTAY Exh SR, cpeinhlsn «HlatnThh et HoNGAGet tLeys whi ch
are sl ifARRISANAAGE WRiR IHedthied 1t thSRl Ihé fsarms. WA RIdHigh, | east

~ g FEB 2004 3 one of said fixed and orbiting scrolls is made of an all oy
havi ng Al-Boalloss hrve rathd-ddvdbrasmingtusisithnss wlzanthed- £8% hy mieioial of
copper, 0.5-0.8% by weight of magnesjum and remaini ng, per.centage by wei ght
of al urkPRERGE WinoUher 1EPeaEy o e gk 1rpRas il hands bhe eare Lurdia hEpehave
suffici gl [ . S | C i K and have
2| ar goepol (BREE of acP Wigahlt 0 SHARKEEhCeRE! ALNR LAY 18 3

al um t eolgliek. i npregnated with nol ybdenum di sul fide. Accordingly, the
orbiting scroll may have very | arge abrasion _resistance, and hence

excel | ent durd@bview pf repentoierlapmenps indheefieldeotrattecaiditiangrs epdconposed
by wei ght..of 8-10% of silican, 2-5% of .copper, 0,5%-0.8% of na i.um and
e o el ApERutuse e SR AERER T hegt i 4 PagTal A ies. ¢ ne
sane Ne{lfdy ahitableTet i kbR SFbitidg'Gcdll thht & Wik WellMitlpriggent the
fracture of itself, and enhance the reliability of the scroll conpressor.

At | eadPldhspecokplisgof the O dham coupling or at |east key slots of the

orbiting scroll . be.coated with a,hard . alum.te |ayer ippregnated with
mol ybdenum di'éuil§ i therefoze pat © }chtP%ﬁgie ABYeRon F%aﬁroﬁ‘%tat%@ﬁpl ace

Wi th therkess@nhaifs k§y0r§)|kf9fl Wbl REcP Rfibint SHUERSRIF SRMPLE

prol onged 1ite of the scroll conpressor.
against severe conditions imposed on the orbiting scroll during the

operation, and having excellent abrasion resistance against the Oldham

coupling.

SUMMARY OF THE INVENTION

There is provided, in accordance with the present invention, a scroll
COmMpressor comprising:

a frame having a couple of key slots on the upper end thereof:

a fixed scroll having a spiral lap and positioned above said frame and
spaced apart at a distance from said frame;

a orbiting scroll opposed to said fixed scroll and having a spiral lap

- engaged with said spirél lap of said fixed scroll, and a coupl,e‘ of k_ej slots 611

the lower face thereof, said lower face slidably abutfing against the upper
face of said frélme;

an annular Oldham coupling configured to surround said abutting
faces, and having on the ﬁpper end thereof keys which are slidably engaged
with said key slots of said orbiting scroll, and on the lower end thereof keys

which are slidably engaged with said key slots of said frame, wherein at least



BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents of the invention

w Il now be described in conjunction with the acconpanying drawiéﬁggg A0k
which: Figs. 1(a) and 1(b) are a plan view and a cross section,
respectively, of. a orbiting scroll enbodying the invention. Fig. 2 is a
cross section of a scroll conpressor gccording to the invention; and Fig. 3
is a graphical representation of fatigue strength of several Al Si-Cu-M

al l oys at high tenperatures. 1 6 FEB 2004 4 DETAI LED DESCRI PTI ON OF THE

PREFERRED NVENT ferr.i to Fi.g. .2, i, h S [ 1

conpr eS&5° ﬁéﬁhﬁfﬁﬂj‘nﬁg"ﬁéhg%gﬁg ﬁ?@aa’%éf ee%rq%rﬁ%%ﬁ%%pgﬁ%ws es a
4, . J g .  aqf |l &odfy . f

S5t a O LR Relgttielt el 2- STy feidht S EBpSEOh 0 S by fitigh e T I

The fi xedgsesiohl, ahdaremahangeirtdmriggs biyokbightafaleadhuprovi ded with a

spiral Iap, d.coupl ed together at a nutually offset position so as to
forma space%ggt}\/\glé'ﬁ $HHBAWS, 2k daRiteers 9§ threscrells ey dnvegastiiciensped in

the sp e Lty -ql LS. O d an.a shaft .6, passi t hr ough
the conparerbCeREREH 30 SEHE, sererk SRHANGCe PP lEe PHPBET Lith on the
frame Fatifoeiireit.on the orbiting scroll 2 is an A dham coupling 7. The

A dham coupling 7 converts the rotational notion of the shaft 6 to the
revol uti onar T hfotarbiting serellomhayi by ewntedll withibauharheabimite. Iaye O dham

ot ne b PR SABF ot aRar, M Bde. T sk BRel T pER g S T he
d dhammepmaveSety 1@{% élﬁleasﬂﬁpﬁési%i?a‘ﬁ%epzfm& Elgng gggelﬁeﬁ%;iag{giﬁtﬁ' SO in

slidabl e abutnment” with the | ower face of t m co he upper
face of the (hh@hdbamploupding mayg be meatle of anvaildseymmBogaahby waightodf t hem i s

Shown | i,0..2),, eac i ch engages in a correspondi ng one_of two ke
sl ots 941 %5%?@& S%Ihc%eé]ﬁ%\é’\fh%o@i)?&cg-%g-&%éfoﬂﬁgﬁeﬁ’dﬂ@craélldlgera@ﬂnlghe ot hgr
hand, t t : o) i a ther set of two
keys 1(5%(%8% %%n?gpﬁtﬁ%é@n&fs S logmﬁr@i;lgrﬁi %Mﬂzl'ilgg éé%%agﬁﬂ%ﬁlsc eeﬁ%%&es in a

cor r espnathiriy] strength dachdebitihgtssrdl soahaedt inayt hreveapehe Stict@feoof t he
frame § qeﬁﬁcordi ngly, as the_shaft 6 is rotated, the O dham coupling 7 and

the or Bfsalhgndgnhiance thedelighili of theescnoll icompyassort hat the orbiting scrol |

2 | ft. Th ft 6 is.rotatahl t th
coper face ¢ AiBdst fGpG{Reys of A8 Slifidm St Ruhg il Ipdue bbbt By o
bear i ngrpitaie sébll betkoaed REtHRP 8 rf 308 nfte q&feﬁilﬁbxc?éf%ah:éd% pank shaft

13, which is inserted in a shaft engagenent section 14" o e orbiting
scrol | molybdenynudisudfide, sspthedtfikiptionahebraddonithht might vakd pldcerwitht at i ng

the shaft .6. 16, ,FEB 200 5 .
aﬁw keys ancf3 the Eey s?ots will be greatly reduced and ensure prolonged life

of the scroll compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will now be described in
conjunction with the accompanying drawings, in which:

Figs. 1(a) and 1(b) are a plén view and a cross secﬁoﬁ, respectiveljr, of |
a orbiting scroll embodying the invention.

Fig. 2 is a cross section of a scroll compressor according to the
mvention; and

Fig. 3 is a graphical representation of fatigue strength of several Al-
Si-Cu-Mg alloys at high temperatures.



In the exanpl e shown herein, the fixed scroll 1 and the orbiti ngﬁfgboigb;, 2
are nmade of an alloy having a conposition listed in Table 1 bel ' A
accordance with the invention. TABLE 1 CHEM CAL COWPCSI TI ON (percentage by
wei ght) SI LI CON COPPER MAGNESI UM ALUM NUM 8-10 2-5 0.5-0.8 renuni ning The
conposition shown in Table 1 is determned fromthe point of inprovenent of
not only nechanical strength of the saerolls but also the abrasion

resi stance, machinability, and easiness of surface treatnent (the easiness

{1 eat aobPRAH- DignoHk QR O FeiR EnBhrafioh S BIMIENICY, (bt e 10

I ncrease nec rﬁéﬁefﬂhgﬁg{vﬁ&%"ﬁ% LIReES A ’ﬁl}{ox}(]ﬁta{ %ﬁ%ll%h?ﬂl%gb@écé&ir&ﬁg

tenperature. It shol e also noted that If e percentage of silicon is

t oo nucto, thehmvertionnaflhei ¢cyoll @oaisreasdr ¢dmprived acast ik at franie befoames har der
in the subsequent uf acturing processes. Thus, recomrended maclﬁi mum

per cent @yEhecags i adixadssorgth, 1 dixsderm thedeame e phar@yer HRENRERIEPRabi | ity
and th ak] st.r engt ._pi ne, i a east 2

per cent tHeof oHiF 5 b8 dofind ioh FROER, W05, JLRAREESSAN ShollCBY ©

per cent orditing@oAsl] Anirk LacHAdvided witleaspitdldapeshdabapledsiogetigiratof t he
alloy) but it should not be nore than 0.8 percent, otherwi se the alloy wll

| ose it& padHRHRbOffeYy Rasition ese| as oteerformarn t9naceobetwermnthamalors - Sj
al l oys. The nechanical. strength of the al].oy descrijed gahove is ar ed
o ) RresBa Y e Rrbh ATk P b s SR0T IS ofRRNE el
STRENGT{d fab@N6ATbON bﬁ&i@NE?%éMg%bﬁ" HdRBmELE of ithy @aké ANl PRAD- 6
70-804032(JIS Al -Si alloy)3808 60S 30C carbon63030 110 The orbiting scroll

2.i s suttealowersaafasd theréafaduteontthe framer5f ace t hereof having the key
'slots 9 as s inFig,1 .and .. I.n the exanpl e shown_herein, the
surface is trdRUBiEh YT e é’éﬁéﬂ?ﬁg’ségﬁv@tlﬁ %I?Eﬁ@%rﬁ%@m%‘ i7de']ﬁ?ﬁ le the
sur f acepi bj t I .0 . |y r e
surfacg(.)h%ha?ﬁ %ﬁ'&; ace 7??%13@[‘%%?&1\% P?ttagleofn%g;%?jggg ?g]dég Aa urri? geh%}i;édeni ng
t r eat merdvolutiendrgr shotlonnft thetordatifig rbrald 2sabduedthieGhaftr edBlge @dAShON

resi stance _of the nechanical elenments. A disadvantage associated with the
hard al ¢aHRlg ¥ dasrgeneralbnannuler eoadicanptian tol smseurd thadowesdaess have

oor inidhal fistin .are J i kel 0 be scratched.. M croscoRpi articles
' gf ol y%ftd%%uorﬁfb%tltl }%&S%@Q‘? “\%ﬁi’lﬁ‘aﬁ% g}lﬁﬁl}%goﬂe VRPer f8ct PF@E‘? gﬁgﬁaghrfaces,
cont ri bedupling 7headedHe tiygperofadeh6f fthleCfﬂa% 5TRHS: alrBealsBPHEGNAbbRN Of

nol ybdenum di sul fide in the al um num al oy greatly pronotes reduction of

t he f ri ghwignentf withethsrloiverr facesef el O”Rlham cobiplisgr oMheorpyerdaseof thescr i bed

above, t he orbj.ti scrol | is.revolved by the.shaft .6, gas S

r ef \r/i ge@%a%fm%@bnlﬁ Pﬂggﬁ Pt ggé%'ﬁtke,y\éd%zqray t‘%‘l@éﬁ thgm %?es}écﬁﬁﬁ’g an 1get ween

the twogseheh b?w%iéﬁ'gnéa%é@'ﬁx %Bffe%ﬁ&ﬁ&fnrg'dén%f"ﬂkﬂé‘kbé SRR ﬁﬁ-ﬁf‘éﬁ #p a hot
t owards ro

and pressurized gas as'It 1s force e cent the space 3. The
hot predmutdwedsgaface fdilecbebigeg baold 2he Crorhe agher Hdndugte Idweed aced
.sgrol | 1. ~ FEB 2~~~
= surfaceyof the Oldham coupling 7 has another set of two keys 10 (only one of

them is shown in Fig. 2), each of which engages in a corresponding one of two
key slots 11 formed in the upper surface of the frame 5. Accordingly, as the
-shaft 6 is fotated, the Oldham coupling 7 and the orbiting scroll 2 undergo
relative motion such that the orbiting scroll 2 revolves around the shaft.

The shaft 6 is rotatably supported at the upper face thereof by the
frame 5 and at the lower face thereof by a bearing plate 12. Mounted on the
upper face of the shaft 6 is a crank shaft 13, which is inserted in a shaft
engagement section 14 of the orbiting scroll 2. The shaft 6 is operably

connected with a motor 15 for rotating the shaft 6.



7 The orbiting scroll 2 is exposed to a high stress every ting g FEBs20B4

subj ected to such highly pressurized hot gas, resulting in material fatigue
of the orbiting scroll 2. In general) any material nay recover from such
fatigue and does not fracture so long as the stress is within a fatigue
limt. However, when the refrigerant gas i s changed, for exanple, from one
kind to anot her that does work at a hi'gh tenperature and a high pressure,
the refrigerant can cause a stress beyond the fatigue linmit, since the
fatigue limt u der Sup,Eysondl ions is Low, so_that .the corrpressor may

undergo fr actld greip; the @X%%tﬁ‘ém&ln]yapéﬁbéror Hapg senodl r eason
inac r §f Lind t 4 ' S ressor, is
pref er b e el o ERaalRy hARRE Y KR dieela Gy Table £ HUT

r espectaacetrdancef witlh-the-19wreMjoal | oy, since the all oy has high nechanlcal
strength. The nechanical strength of the alloy may be conveniently

i ncreased by increasing the Si content in the alloy, but at the sane tine
abr asi on resi stance, nachinabillt 3@@ surface treatability nmust be al so
improved in order that the alloy réB Ele for the fixed and orbiting
scrolls 1 and 2. It should be appreciated that the alloy shown in Table 1
may satisfy all these reoU|renents Fig. 3 conpares the Al-Si-Cu-My all oy
according to thelihukl Y (y1d al d segint)i n the figure that

i ncrease nt ent dto re abragj sj stance at
hi gh terrpgrla{%pﬁ but a@(%gbgggrl fi cmﬁ%ﬁtgﬁgﬁe in ﬁMﬁﬂMy and
surface tregijgpility. The foss of machipgbgity and surface treatability
ari ses dmt‘h_at_ﬁmﬁtﬁgzm‘l—m—(‘r‘hm_rs—a%m% har deni ng

treatnent) of the surface of a scroll, Si particles are not oxidized and
results in pip holes. The alloy of Table 1 has a limted Si conposition of
at nost 8% byl GRiCGRPOSHiP FheWaeds Table 1alsr @%ﬁeésmme@ﬁmlanﬁee pﬁm,thﬁlﬂmbl lity,

and surj Y. caII i e den t he
alumite iiayer 1i tﬁf hl?%yonsl* %Amf@&]t Re o % esc,SF’o‘?]'F g’ut

i mpr egnairadios tésletdn@dmﬂﬂlﬂaﬁlﬁtfﬂ Qﬁd%ﬁﬁﬂ&s’i stﬁfﬂ@b tt?eﬁ'ﬁﬁgﬂ’“

treatnent, which permts snooth 8 novenent of the keys 8 of the A dham

coupl i rﬁjisl’ﬂ@ﬁ“ﬁ phesuréaces frsasment awdll Hen deresudtars refeirtddaitof as cvirdans!

b f. d ke bet t fi.t f t he k
8 and nRABNER 1 IFT SN 35 Refeh, thef %&3” sécribean  ouvitaleriomonts
usi ng Qnﬁt@dsescﬁie@hﬁﬁﬂ:@k %ﬁ:rédg%hs‘:%%ém E%%e %.g%né-@fm %]Qn i ﬁ?{]her

resi stance of the key slots was |ncreas
enbodi remperhtates |Im\shnulcbbe alsn aodidt hort ﬂfmhé hertdntagde dTdihiée & Bidt i ng

scrolls 1 g} ﬁgﬁﬂﬁ}g{g t he O dham coupling 7 is also nade of the
Al - Si -éH“RE q B\Re V%&falaﬁdoﬁhet%lrtfm twegtment beeontpetharderowpl i ng 7
has twgHaDg e eof in slida engagenment with
the key sl o‘?bé% o% Omaﬂugrkglrlr%&\ée rchg?oersef by &6 P%%‘?’b‘geﬁf ’E“ the keys
8 and Iferbynimpenst sificad 181 (%, hardeni ng treatnment and inpregnate themwth
‘ol ybdenum di sul fide.. The details of the alumte hardening treatnent and

i npr egnat i on &PPRerhadded telinareasretheevachimmhihty sindodet fatiguerstrémgthsame as

for the k Lots 9 C ed abov
at E}/ghs tgm%era u'r% iy Snecessary at least 2 percent for this purpose but

should not e_xceeds 5 percent. At least 0.5 percent of magnesium is added to
increase the mechanical strength of the alloy, but it should not be more than
0.8 percent, otherwise the alloy will lose its machinability to a level lower

than that of conventional Al-Si alloys.

The mechanical strength of the alloy described above is compared

with known Al-Si alloys in Table 2.



It would be apparent that this enbodi nent has a further advantage over the
first one since the high abrasion resistance, machinability, antls S&Bf @k
treatability of the alloy will facilitate fabrication of the A dham
coupling and both the upper and | ower keys of the O dham coupling have | ess
frictional abrasion and durability agginst thermal and nechanical stresses.
In addition, the A dham coupling shown herein is lighter in weight and
hence has a smaller nonent of inertia conpared to conventional ones which
are. nmade of sintered iron. Hence, it is less likely that it produces
undesi rabl e noi se and vi brati ons, TABLEF2i s hi ghly desirable from practical
poi nt of view. Although the presently preferred enbodi nent of the invention
has been described, it will be understood that various change may be nade
within the scope of the agpagdagrcl ainms. For exanple, it is still possible
to use the AI-Si-Cu-My alloy only for a major elenment, such as the orbiting
scroll 2, which is expos&ngEbTéﬁI‘Hdl yEbONC@ATE@E\bsseHARDEH—S%B

REFLACEF vi Ei V T SNE~T 1 p L‘ . is: 1. A scroll

COnpr esser—€otm on- t he upper

; &
end ther qq{lsm@el{tgug}gd scr 0I4I5 hg(yg ng a spl r5?1|6 | ap andup%l tioned above said
flame anmﬁﬁ%ﬁmﬁm scrol |
opposed to04832d fixed scroll and having a spiral |ap engaged with said
spiral 1ap,¢ ai q, fixed scroII ~and a couple of key slots on the | ower

face theldd adloy,, 3 60 er face of

sai d frarseSOQQ ?1%1’1" ar d dha&@oupl i ng haV| % a configuration to surround
sai d abut ich are

slidably engaged with said key slots of said orbiting scroll, and on the
| ower end thereof keys which axe slidably engaged with said key sl ots of
said ~ frane The orbiting scroll 2 is surface treated at least on the lower face

a%

thereof having the key slots 9 as shown in Fig. 1 (a) and (b). In the example
shown herein, the surface is treated by impregnating it with molybdenum
disulfide while the surface is subjected to oxidization to form an alumite
layer on the surface. "Such surface treatment will be referred to as alumite
hardening treatment. |
The hard alumite treatment is suited to increase abrasion resistance
of the mechanical elements. A disadvantage associated with the hard
alumite treatment is that the mechanical elements thus treated have poor
initial fitting and are likely to be scratched. Microscopic particles of
molybdenum disulfide, when distributed between two frictional surfaces,
- contribute to the reduction of the friction. Thus, the impregnation of
molybdenum disulfide in the aluminum alloy greatly promotes reduction of
‘the friction of the orbiting scroll 2. | |
In the scroll compressor described above, as the orbiting scroll 2 is
revolved by the shaft 6, gaseous refrigerant of low pressure is continuously
taken in the space 3 between the two scrolls 1 and 2. The refrigerant is
gradually compressed to a hot and pressurized gas as it is forced towards the
center of the space 3. The hot pressurized gas is discharged from the
compressor through the fixed scroil 1.



wherei n at

| east one of said fixed and orbiting scrolls is nmade of a

n oy
havi ng a conposition of 8-10% by wei ght of silicon, 2-5% by wei ghf FB %ﬁ&

copper,
of alum num 2. The scroll
orbiting scroll

0.5-0.8% by weight of magnesium and remaining percentage by wei ght
conpressor according to claim1, wherein said
Is coated wwth a hard alumte | ayer which is inpregnated

wi th nmol ybdenum di sul fide. 3. . The scyoll conpressor according to claim

1,.

wherein said A dhamcoupling is made of an all oy having a conposition

) i ght, of silicon, .2-5/ by, wei ght. of er) 0.5-0.8/. by wei ght
8; ?raég/esf)ﬁmvﬁ}aeg&h?%ﬂﬁs :?Fllf?éf%e?scgmjgﬁ%i_ E@Ifagﬁlgﬁtstgg Sg?ﬂ‘zrﬁynﬁlﬂle 4t he scrol |
conpr eseBieclsd 86 B9 HiShls! SicBkBrizdi BLe 'gas,a%eshgﬁﬁog éﬁ%&ltelfﬁﬂ fﬁ‘cighé off said

orbiting scroll or at Teast upper keys of sai

amcoupling i1s
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1gue an Iicl)gsenot fracture so long as the stress is within a fatigue limit.

However, when the refrigerant gas is changed, for example, from one kind to
another that does work at a high temperature and a high pressure, the
refrigerant can cause a stress beyond the fatigue limit, since the fatigue limit
under such conditions is low, so that the compressor may undergo fractures
and may not be totally safe any longer.

For this reason, in a case where refrigerant gas R410A is used in a
scroll compressor, it is preferable to make the fixed and the orbiting scrolls, 1
and 2, respectively, of Al-Si-Cu-Mg alloy, since the alloy has high mechanical
strength. The mechanical strength of the alloy may be conveniently
mcreased by increasing the Si content in the alloy, but at the same time
abrasion resistance, machinability, and surface treatability must be also
improved in order that the alloy is usable for the fixed and orbiting scrolls 1
and 2. Tt should be appreciated that the alloy shown in Table 1 may satisfy
all these requirements.

Fig. 3 compares the Al-Si-Cu-Mg alloy according to the invention
with known alloys. It is seen in the figure that increase in Si content will
add to the alloy more abrasion resistance at high temperature, but at a
sacrifice of decrease in machinability and surface treatability. The loss of
machinability and surface treatability arises due to the fact that during
oxidization.(that is, alumite hardening treatment) of tﬁe surface of a scroll,
Si particles are not oxidized and results in pin holes. The alloy of Table 1
has a limited Si composition of at most 8% by weight, and has desirable
abrasion resistance, machinability, and surface treatability.

It will be recalled that in order to harden the alumite layer of the key
slots 9 of the orbiting scroll 2, they are impregnated with molybdenum

disulfide during the alumite hardening treatment, which permits smooth
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SCROLL COVPRESSCR ABSTRACT OF THE DI SCLOSURE A orbiting scroll 2 is g\t&% of
an alloy having a conposition of 8-10/ by weight of silicon, 2-5%1555 bht
of copper, 0.5-0.8% by weight of magnesium and remaining percentage of
alum num The key slots 9 of the orbiting scroll 2 are coated with a layer
of hard alumte inpregnated by nol ybdenum di sulfide to thereby provide the
orbiting scroll 2 wth sufficient mechanical strength to stand severe
operating conditions and to drastically decrease the frictional abrasion of
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engagement with the key slots 11 of the frame, it is preferable to harden at

least the keys 8 and 10 by means of alumite hardening treatment and

impregnate them with molybdenum disulfide. The details of the alumite

hardening treatment and impregnation will not be described here again,

since they are the same as for the key slots 9 discussed above.

It would be apparent that this embodiment has a further advantage
over the first one since the high abrasion resistance, machinability, and
surface treatability of the alloy will facilitate fabrication of the Oldham
coupling and both the upper and lower keys of the Oldham coupling have
less frictional abrasion and durability against thermal and mechanical
stresses. In addition, the Oldham coupling shown herein is lighter in
weight and hence has a smaller moment of inertia compared to conventional
ones which are made of sintered iron. Hence, it is less likely that it .

: broduces undesirable noise and vibrations, which is highly'desirabl‘e from
practical point of view.

Although the presently preferred embodiment of the invention has
been described, it will be understood that various change may be made
within the scope of the appended claims. For example, it is still possible to

use the Al-Si-Cu-Mg alloy only for a major element, such as the orbiting

scroll 2, which is exposed repeatedly to high stresses.
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a orbiting scroll opposed to said fixed scroll and having a spiral lap
engaged with said spiral lap of said fixed scroll, and a couple of key slots on
the lower face thereof, said lower face slidably abutting against the upper
face of said frame; _@ﬂ_ﬂ\

an annular Oldbam coupling having a configuration to surround said
abutting faces, and having on the upper end thereof keys which are slidably
engaged with said key slots of said orbiting scroll, and on the lower end
thereof keys which are slidably engaged with said key slots of said a frame,

~wherein at least one of said fixed and orbiting scrolls is made of an alloy -
. havmg a compos1t1on of 8-10% by welght of s:llcon 2-5% by weight of copper,

0.5-0.8% by weight of magnesium, and remaining percentage by weight of
aluminum.

i 2. The scroll compressor according to claim 1, wherein said orbiting scroll is

coated with a hard alumite layer which is mpregnated with molybdenum
disulfide.

. The scroll compressor according to claim 1;- wherein said Oldham
coupling is made of an alloy having a composition of 8-10% by weight of
silicon, 2-5% by weight of copper, 0.5-0.8% by weight of magnesium, and

remaining percentage by weight of aluminum.

4. The scroll compressor according to claim 3, wherein at least said key

‘  slots of said orbiting scroll or at least upper keys of said Oldham coupling is



' oP21' SHEI G10% k&' ()-i GL0% k&' () -1 GL0% k& ()-"' SHE GlOO/‘ K& ()-i GlOO/‘l}%?B (2@01,
'((*B, C D, E bUH,' 10$10$10$ u% 109%& ()-" " 9% 1098& ()-' !10% $ &t )

Ql0%& ()-iGL0% k& ()-E,RT,, . /AL [:UH" fI1109%"'}& ()- &10% '} & ()- I<

110%4"'}& ()- "109%9"'}& ()- s109% '} & ()- %40% '} & ()-=A1122J3333|[: UH; "

4S510% "'} & ()- 21109 '}& ()- )11109% "} & ()- #y/$10% & ()- f(!'10%'}& ()-0

'8&10% ' } & () - 34 4444444vU4 |, 010% H$: & Y9 - ow10% H$: & ()-10}' }10}' }10}'}

9110% '} & ()- 8/'10% '} & ()- V6&10% '} & ()-4)5)6n688H; |[:vU4

6#! 109% ¢amted (Yitn 4 ioomstup)ite 14966 Whidh (i3 -infie FAKSEWIIh #ndfyBHAkeHS: & () - #

f6! 10% é - #H; ; <<<<<<<vW4 s10%lr (d& ()- 6HcY 104 9% ()- cY

10%h' d%? SPfﬁ :H$: 10: H$: 10: H$: 341 10% H$: & ()-0

6#! 10%& () - m<<::H:::| [:vU4 10%r (d& ()-6 610%lr (d& ()- 6110%lr (d& () -

| " 9OWL0%r (d& ()-Wi 10%lr (d& ()- 9S10%lr (d& () -=>R>>>A??|[: v

, ym 109’ d& ()-6 ,!10%lr (d& ()- p|10%r(d& ()- !10%lr (d& ()- !10%lr(d& ()-

SY} 10%lr ( d& ()-?’?#@]@@@\| [:vU4 11)!110%lr(d& ()-6 1%0%lr (d& 0)-

| 9%! 10%r (d& ()- ,"!10%lr (d& ()- = %40% & ()- ,ni 10%lr (d& ()- AWADAAA;

BgB|[:vU4 f5]10%r(d& ()- 6 f3! 10%dr(d&' 0)- f 1l 10%dr (d&' () - </ &10% (& () -

|, 10%lr (d& ()- |*!10%lr (d& ()-gBBCCCCCCACvU4 ! 10%t& () -z , 10%& () -

%r10%#&' () -wl0dr (d10dr (d10dr(d fc:!10%lr (d& ()- f8!10%r (d& () -

dCeCf CQCuOMCCCEVU4 |, 1 10% $t & ()- ;10% $t& ()- 1S10% $t& ()- LI0% $t& () -

$10% $t & () - ZIO#10#10#EEECEVU4 ,110% $t & ()- ;10% $t& ()- |1S10% $t& () -

L10% $t & ()- $10% $10t $t nD*10% $t & ()- Normal " "Headi ng 13]c" "Headi ng

23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading

73] ¢c" "Heading 83]c" "Heading 93]c"A "Default Paragraph

Font [ 9zN#D) 19@ @FHILNPRTVXZP&=CE. / 012" .~ z !\ &&&&& ' E, A134H,

<=?AgBdCEE3456789: ; <=>?@\BCDEFGH JKLMNOP6Ti nes New RomanAri al Courier New'h

Root Ent r yWbr dDocunent " #39&' () *+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQR



