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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
f or amcrmii)mvﬂ:d aBlis So ﬂidtohhesbli&ﬁﬂkescfr@l'l 1R KR (et Eﬁgd Ss%{'(;ﬂhl that can
wor k W|ththe A _dham coupl i ng. is therefore an obj ect

i nvent lbﬁhq dhgpp epueling splased bﬁtmﬁasﬁmr lowaari fage avfotHwi brblgugcscﬁ-bll Wi t h
orbi {15 s SRR R o HhE Pt alfon tiecPeeR FigecheEr DRSS &S00
resi stlayeeubeh BBk 16Wer B AaBret R dtAdr set of two keys. The upper keys
are slidably engaged in two key slots formed on the lower face of the orbiting
~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
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SUMVARY COF THE | NVENTI ON There is provided, in accordance wi t H 8 present

i nvention, a scroll conpressor conprising: a frame having a couple of key
slots on the upper end thereof; a fixed scroll having a spiral lap and
positi oned above said frane .and spaced apart at a distance fromsaid
frame; a orbiting scroll opposed to sazd fixed scroll and having a spiral

| ap engaged with said spiral lap of said fixed scroll, "and a couple of key
slots on the lower face thereof, said | ower face slidably abutting agai nst

th er, face of said frame; an | ar A . dham coupl,i ng confi ed to
s urGr 35%&“261?‘8” a%&ﬁ’%?#g SFRABEION, ﬁﬂ‘%&fﬁa- 0 nﬁPﬁ%‘tHB%%b"»e &’dquﬁ’glirg ﬁwkeys
whi ch gfiRysldodad a R GG Wh bc15A]ifh ke Ye St Br the S&IAMOT l?htdﬁﬂﬂtiéﬁ,r ol I, and

on the | ower end thereof keys which are slidably engaged wth said key
sl ot s oil-Skhaloys hawe rattergpovratbrhemst resistageéBhe20thky3awnm fifictsanal fi xed

and orbiting scrolls ig made of an all oy having a conpgsition of 8-10% by
wei ght .Caflt%‘%w 9%!?5%%%%@ of lreBpp_g“ 1 g3 £ Casg By the erRiting
magnesi ARG . u is

St ruct G 3paad STRRTARELRAIGEN S00aPle MR Aimehe BT on Dldhad)

st rengtdaubdingt and severe operating conditions, and have a | arge fatigue

limt. The orbiting scroll may be coated with a‘hard alumte |ayer
i mpr egnat ed ViRt Hieyplof saesninderddopmienss 1adber Geldgef aint enditionersngndcrol | may

have Velyb& A BpARt AN HR 0 Geedth AF I BeSX TS A5 Thpdoralid!dy-
alloy suitable for a durable orbiting scroll that can work well with the
Oldham coupling.

It 1s therefore an object of the invention to provide a scroll
compressor having a orbiting scroll with sufficient mechanical strength
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



The 4 dham coupling may be nmade of an all oy conposed by wei ght of 8-10% of
silicon, 2-5% of copper, 0.5-0.8% of magnesi um and remnai ni ng Heq geptmye of
al umi num This O dham coupling al so acquires the sane material 'strength as
the orbiting scroll, so that it nmay prevent the fracture of itself, and
enhance the reliability of the scroll_conpressor. At |east upper keys of
the A dham coupling or at |east key sfots of the orbiti ng scroll my be
coated with a hard alumte |ayer inpregnated with nol ybdenum di sul fide, so

that frjcti«onal ~.abrasion,that m ght. take plLace w th the keys and the key
slots WiHIO05 1‘%;%8@@;‘:"“’?%‘&’&%@ ARIEERRH eﬁf@P&%@é’oﬁWP@ & EOREstion| |

conpr esF®.10% | C OT@E‘A,QE%W fREr o/elé? I of the
i nvention wl ﬁﬁ@%@&s@&@'&?{n con| ncﬁﬁg\%\nﬁt(ﬁgt(ﬁg a cg%%%%fﬁg

dr awi ngsagnesinii,cind Femsinihgperesrdagé by wegha dfladomdihemw.and a cross
section, res a orhiting scroll enbodying the invention. Fig.

ively, of.
2 i's a cross gtg[?;/}g‘ﬁng%th@ér 8t leasinpmne of dhe mceelslimay thrvensuffisienit i on; and

Fig. 3. : ' - ' f..fat] St t.h, of | Al
5 o pRih SRGRER b SRERECILELE QbeRheih B btitDlht 2 nadys PEXRsom Pt o
OF THE fRRRgtERRED. EMBODI MENT Referring now to Fig. 2, there is shown a

scrol|l conpressor according to the invention. The scroll conpressor
conpri ses a cdife orbiting gepslls maxebe oppathd wetle 4, hardi abungter ddyerl fi xed

he .f i i f t f 5, d.a orbiti |
2 griiiEngiedt Ryl pEESRE FAE, o brerdigebe; oih oiae Bl pr ovi ded
W th 2 ey alvelvay 1A SOURIGH i QOGR! a8 Bl EYBlonOLLastigpsi L on so as

to forma space between them for conpressing the refrigerant s trapped in
the space. ThHtheoOblhimgonpling mayite madabédnailay chaposdl passiglg ¢fhr ough
the ce of .t he casg_4 such that the |ower surface thereof abuts on the
frame g%'?é%’uﬂf éﬁl‘&ﬂﬁl’tﬁé/b i‘i“ipﬁﬁr=39r56818ly2 qlsmARNESHAMAREU BPIARINE The
percentage of aluminum. This Oldham coupling also acquires the same

material strength as the orbiting scroll, so that it may prevent the fracture of
itself, and enhance the reliability of the scroll compressor.

At least upper keys of the Oldham coupling or at least key slots of the
orbiting scroll ‘may be coated with a hard alumite layer impregnated with
molybdenum disulfide, so that frictional abrasion that might take place with
the keys and the key slots 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.



A dham coupling 7 converts the rotational notion of the shaft 611#]£E5h§;,
revolutionary notion of the orbiting scroll 2 about the shaft. P]
coupling 7 has a generally annular configuration to surround the |ower face
of the orbiting scroll 2 in slidable abutnent on the upper face of the

A dham coupling 7, and the upper face of the frame 5 that are also in
slidabl e abutnment with the | ower face &of the O dham coupling. The upper
face of the A dhamcoupling 7 has a set of two keys 8 (only one of themis

clots DEGALED PERCRBIPN G SEHE SRt ke P HIROTMIAS ™ ¢ he ot hor
hand, the |0VRéfe§HﬁF§{b%v9chi  Phdpam %Wh'%‘&r&l%ﬁlﬂ%@é&eﬁc&?alr@ two
keys 10 (only one of themis ovvn in Fig each of engages in a
cor r espionidiengvenéionf e sboeylls:bnipre&éorf amerisen atdage uppefrase bdoedof t he

frame 5. ccordl ngly, as the shaft 6 is rotated, the O dham cobé[)ling 7 and

t he or iR £hg cass di p xaghempfol fisedion hodrama 2akR FINaR HRASEHTPNG scrol |
2 | d The ghaft t th
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bear i ngoxblitihg st2oll Mat@teﬁdhqj”roirftﬁéwﬁﬁlﬂf afsptal Qhp} fned %Bﬁ}f)led&dg&t}@elczﬁan k shaft
13, which is inserted in a shaft engagenent section 14 of the orbhiting

scrol | 2. mutuabiapifset jpostipen ape ya%oiimef@!f@kj aji $IrRcy bﬁt\ﬁEBESth@ﬁ i@t at i ng

t he shaft 6, 16,,FEB In the ex shown h heflx scroII 1
and t he" BRI e iF15r ot fad R R s A%y | b&@‘H‘E i sted
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COMPOSI TI'ON ( per cent age by wei ght ) I CON COPPER MAGNESI UM ALUM NUM 8- 10
2-5 0.5t bweermm‘facaqhﬁmf@@rqbasntt}mrﬁrsm in Table 1 is determ ned from
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i nevi tahivelmimom:myrm&enrnfwﬂhamméﬂlngfsbﬁﬂgl‘zfabcﬁﬁ:ﬁﬁ@ls&iaft’ farhegﬂﬂdhaﬂengt h at
hi gh tenperature. It should be also noted that if the percentage of silicon
is too FAMPAING %élaﬁa% BeReusiLly wnulﬁxecr@fwmatm toupraeend thatlawer faecones

har d t f ded
* por cont SRR BB ERITS RA-RE Kbl ALY 8RS Sonstle of RS TERRRS L 111y
and thecdli}ﬂir@llq dde REé hu erhfaﬂié b?%ﬁ@r%ﬁi@ 5 kRaf @GESSRbYirAlldasR 2

percent for this urpose but should not exceeds 5 percent. At least 0.5
per cent abﬁtnh@gih‘ersﬁ ei lowan dack ofotherQldwme cohplimec haﬂueoqipestfaeelgf theof the

al | oy) t sho t be nor an Q ercent, .ot he se the alloy wll
| ose it |CH§B Fcﬁ?ﬁ)aagefcﬁgWol ?‘H’Qﬁ ongt B‘PEE RORAL8Al - Si
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STREN@HeEl@QﬁAEhﬂBIcHNREﬂES&bltmg scroll 2. On the other hand, the lower
s surface of 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.
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30C carbon63030 110 The orbiting scroll 2 is surface treated at | east on
the | ower face thereof having the key slots 9 as shown in Fig. 1 (a) and
(b). In the exanple shown herein, the surface is treated by inpregnating it
wi th nol ybdenum di sul fide while the surface is subjected to oxidization to
forman alumte | ayer on the surface. “Such surface treatnent wll be
referred to as alumte hardening treatnment. The hard alumte treatnent is

suited to incregse abrasiqn resistance of the pechanical el enents. A

di sadvant agecjgi% ‘i”%ﬁ%gfevﬁchqw ﬁ%reﬁﬁ:r é‘%ﬁw paoll bapadhe orbitime scxoble

mechani e n h neal: - I RkLlal: il gl are |likely
to be s%?dgfec%%% kfg?logtgg%il;ﬁﬂ%ggt?%ﬁ%ﬁ%ﬁﬁ%%ﬁgg&&m’%}b@%ﬁ ?’gg?wv%len

di st ri badconddhedewsth thaankehtibhonal surfaces, contribute to the reduction of
the friction. Thus, the inpregnation of nolybdenumdisulfide in the

al um num alloy greatly pronotes reduction of the friction of the orbiting
scroll 2. In the scroll conpresso{éégiifii bed above, as the orbiting scroll
2 is revolved by the shaft 6, gas frigerant of |ow pressure is
continuously taken in the space 3 between the two scrolls 1 and 2. The
refrigerant is gradually conpressed to a hot and pressurized gas as it is
forced towards thetiasnted, O PO)SHAA0N fperthntdmet bpwessht)i zed gas i s

di schar ge he co t hr oygh d scrol]_1. ~ FEB ?~~~ 7
The or bitgﬁgfgmll 2 i 6@?3@@% toll{gA Sgﬂ Ss ever%fL I M; s

subj ected tg.jguch highlyopgessurized hgfsgas, resulti ngrérﬁaﬂﬁﬁ&# al fatigue
of the orbiting Scro . In generat) a 1 i [ om such
fatigue and does not fracture so long as the stress is within a fatigue
limt. However, when the refrigerant ?as Is_changed, for exanple, fromone

kind to anot htlte CREIPOSHEAN REPR Datn dahigyf sedeferamned fuom thepgintpefessur e,

t he refii a nd e tigue limt, singe the

Fati que o pRstfo0r SOLRAIE BRI SRR e defole B BocR my
under gairasiiniresistiitteMayadOhabRity Ohal! dasiAéR 8N¥ulRRIGheafiREnt e reason,
in a case where refrigerant gas R410A is used in a scroll conpressor, it is

pr ef er ARENGSS phlEafare treaseheatdwilhdeohsireinadterc referssd Yoaas stirface
respect. -0f. Al =Si - Cus al | i nc | .oy has hi gh nechani cal
stre ngtql{f!g%éhﬁ)gc hag?cﬂ}o%% 'é’toﬁé[qnft%@ﬁ egéb%f%n%lgm% @oH%Pé’HFagﬁ? | §p

i ncr easigdrdisel NETRASHIAI t REreotRON ihy t e tRlle0Y t h me time
abr asi on 1r‘esiest ance, rrachi@nl(;lebﬂi%t?’t y%gg%lcéégﬁr;}g(t:%uﬁ e%%rgg%‘f}?t ?ttnue}é e al so

i npr ovei@niperatuen. tlahouhkbaldlaynodudealtl i€ theperbenthips ed sahebididd Ng

scrolls 1 n&}z. I _st})?gld be appreciated that the alloy shown in Table 1
may saﬁ‘é‘Fg’ elmtaﬁé%‘éa 1a by lovears ang the syirfapectsaptment beeomes Bardar-inty al | oy

di ' ' ; | N in the fi t hat
et oasn; p R Ron? AR AGE SRR Mioet Bl et ce ot

hi gh t ggresatageasf dilikorais B)%acrifice of decrease in nmachinability and
.surface treatability. The |oss of nmachinability and surface treatability
ari ses due td-enrer added kainareasntheoniathpathitiny andathei fatigalewstiéegthar deni ng
treatmepty. of .the surface of a scroll, Si particles are not oxidized and
resul tsﬁl iﬁl%f ﬁéw&eggy Teh&S DOLRRFALY afalsiast 1é3 RgEcent| foxi thag BIMOsAIYi ti on of

at nostsHYIPNoMRIXENdds § . ey | OF ' & jnability,
and surface t roeat abi X t?gréll?&w%%?é %%r'gclgﬁqf:%ge ?ﬂg{a‘ﬁlﬁﬁﬁ%@gg@ at(%@ﬁg!roden- t he
al unm t encegese the mbehdwsyal 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.



slots 9 of the orbiting scroll 2, they are inpregnated with nol ybdenum
disul fide during the alumte hardening treatnent, which pern1ts\8m&&fmﬂ 8
novenent of the keys 8 of the A dham coupling 7 in the key slots 9, and
hence reduces initial frictional abrasions thereof. The hardened key slots
9 have a better fit for the keys 8 ang nuch less frictional abrasion. It
was observed in our experinents using a full scale nodel of the scrol
conpressor that the abrasion resistance of the key slots was increased by
nore than 50% I n another enbodinment of the invention, in addition to the
fixed and the orbiting scrolls 1 BABLE 2respectively, the O dham coupling 7
is also made of the AI-Si-Cu-My alloy. Since in addition to the keys 8, the
A dham coupling 7 has two nore keys 10 on the | ower face thereof in

sl i dabl e engagenent wth tigN&EyES!/ ots 11 of the frame, it is preferable to
harden at |east the keys 8 and 10 by neans of alumte hardening treatnent
and inpregnate them wit h SERENGENIm diBLONG@ATIOMN deHARBN#ESS$he al unite
har deni ng treatnment. and i ition will ;ged here again,

si nce they—are e ; +e—~ |t would be

appar ent rlt}ﬁgtimt,gﬁﬁorgnbodl nqrgb HeF a furt heg Gadvant ag?O %er the first one
since the high abrasion resrstance, machimabitity, and surface treatability
of the alld93d || facilitate fabrication of the A dham coupling and both

keys of t he O dham coupl i ng have | ess fr| ct| onal
abr asi on {GHRISdy 980 ] e al 66 In

3 : . i rb wei ght and hence
has a sma P TToT >-Cor es—whi ch are.
made of sintered i ron Hence, it is | ess li kely that it pr oduces
undesi rabl e noi se and vibrations, which is highly desirable from practical
poi nt of vi ewhenorhiing serall B s entfage predtedr et lemtfodi rtémt logfert fcei nvent i on

i n e HaaRE e leVislots Had ﬂﬁé{%ﬁ%‘)ﬂso??é&%ﬁ% (8 1R s Gambleposs bl e
to use &mrﬁm@&ln%h%@m&ymo{ﬂe&té@'byta%ﬁﬁi g?]x %g{;c%ﬂéﬂfdg%lﬁ_‘&@@& orbiting

scroll 2, wh i S exposed repeat edl ses.
REFLACEhgiHide WHSNEtTe upfadaf 1s é’tp)lmac&thabxlchzaﬂlm redforsi 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.



1. A scroll conpressor conprising: a flame having a couple of kgé_slohﬁuon
the upper end thereof;. a fined scroll having a spiral |ap and pb |55Q{ :
above said flane and spaced apart at a distance fromsaid frame; a orbiting
scrol | opposed to said fixed scroll and having a spiral |ap engaged with
said spiral lap of said fixed scroll, and a couple of key slots on the

| ower face thereof, said |ower face sljdably abutting against the upper

face of said frame; an annul ar O dham coupling having a configuration to

i i f d havi t. d thereof, keys
curround <2l ugbylil e (BeSen APNAD, o LA upper end Lherepf kevs
on t he shyste® 86l shle Heghlyeta Wiz KK §as! f&%@iﬂg%ﬂ?ﬁ%@%ié&”ﬂ%ﬁgﬁ%'o@ key

slots of said ~ frame wherein at |east "one of sa biting
scrol | $hesorhatingoscrall &8l | dp gauers], anyompaieiridlomayf réeat8% frymmaiught of

O B S el G101 COPEET 0,20, e by WELGLL of rmgnegium and
Seco 1Ry e PSR A O Ty OB 7
scrol | aaothereshat dovesowdilogit @ lglghl terkperathies el sahibiOpdbaiire, 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



coupling is nade of an alloy having a conposition of 8-10/ by weight Oﬁmk
si-licon, 2-5/ by weight of copper) 0.5-0.8/ by weight of nagnesmmff@n
remai ni ng percentage by weight of alumnum 4. The scroll conpressor
according to claim3, wherein at |east said key slots of said orbiting
scroll or at |east upper keys of said A dhamcoupling is 1 6 FEB 2004 io
coated with a hard alumte |ayer which8is i npregnated with nol ybdenum

di sul fi de. ,~ 6 FEB 2004 m SCROLL COVPRESSOR ABSTRACT OF THE DI SCLOSURE A

or bi t i nfoeshend of the HERYEs of tBE OldHin NBYLNH27 GAMRRSkbY WMo 9,8ai5§/ by
wei ght of silicon, 2-5% by weight of copper, 0.5-0.8% by weight o
nmagnesihemee aeducesimitiphfrighinned mbagsions thexafnum The key slots 9 of the

or 11110 o S Bl Bl Mot 5T oS LAy b S ¢
S 18R ARG, bk ML ophaR S5 B0 RS0 IR 2, 200
. A A>. AbdlerpodeA8Othe scroll compressor that the abrasion resistance of the key

slots was increased by more than 50%.

In another embodiment of the invention, in addition to the fixed and
the qrbiting scrolls 1 and 2, respectively, the Oldham coupling 7 is also made
of the Al-Si-Cu-Mg alloy. Since in addition to the keys 8, the Oldham
coupling 7 has two more keys 10 on the lower face thereof in slidable
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
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frictional abrasion of the key slots.

Figure 1A



