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JIgnNuH B- B-l , MlLulrog o. B.t , poAdH P. n.l
jHarproHairbrsrit 

Texflrq€cxnii lmcepcrrer Vraannu <KIU> VKpaldra, r. KxeB.

: KlreBcKmi aBtraryrorflnd rexranqv. Vr'parnra, r' Itrc*

OOPMOOEPA3OBAHI'E @ACOHHbIX IIIJIIIOOBA,'IbHbIX KPYTOB

fimnatqx

Poauangno nuwma Qopnogrnsopelita $acot$ur
ru-ttia\ysarbHtttc Kpy2i6, npu nepentit4e fli artraa3a to
nps.Moi niHii, austlaamu n potpi'm uni4uaannot o. twa.
npu o6panux napa empax. auged?Hi axantmuqHl

sateuamcmi Osu pozpatnaq q1na p taruny 1omwuoi

0o npoQian qryza e )oaboaii ozo nuu.1i.

AlNflat

The matters ofthe shapitlg ofthe shLped grittding

uheels by mooing ofthe along straight lme haae beah

con:tiderc.d, the grindirguluel shape has bem determinel

in aunrdancc with tfu chooseil parameters, the .ualgti-
cal dependenczs haae be".n deioedforthe cal lation of
thetangent slope P angle to Toheel shape in itsltee point.

Bcrlrnefl{e
B coBpeMeHHorl ManlrlHoc'lpoeHlrll, oco6enuo e

?Br'rdruoHHoii npo\.'6nu-,ie}nroc. .t, npra o6Faxn]le darcrrrblx
noBcJ)c rocrer'i,{cr.ir-reir tr3 ublco(oryx}']}Iblr, TpyAloo6pa-

6abrBaeM6rx,varepliarToB,np MeHqlilr4racoffrlle fltoo-
B:r,n r !,Ie Kp)'fll. To.{locr6 rr rcrurrro r{pa&ntnoi'r rcaepx-

Hocr4 np[ sTCrrI 3anlrclrr {rl ro'rHorrr4 npool,rllq 4DcoHHoro

IjtrrOoBa.'rbHaro Kpvm, IroroP!&i c(aAae'rct iI!4eM TIPaBK!i

a,{nra3rb${ tlrcTp}r,rlerrroM.

I,bBeoHr,r pa3nu,fl r,Ie cro.o6Ll npaBlar r.troo|:L,I!1tr'x

n?J'roB c Kprmtl,'nrrriilo I nlmti 
'reM, 

B qacntoc]x, croco66l

fipaBIdI no ,cyre oRPy)(Hocrll. IipaBru OAcoHHLI)a

LrLn iqr rearcr rbD, .rl,Tou 
.l uu6 . ( ,1, ' tiltl,Li ll T]Jvro.rN

Paepa6ornanoar'x mroxonponrno4rrerr {'x cnocrl5ol

,Fn r i -u,r rl" 'L2m.l 
n-\ i ,jrun s.nt4rq drrla'r, ui slaa |"ii

&BpeMeHioir ltawrl, ftrdrrrr{Il u retcro.{ol-ml npol'I3Bo{crBa

OrH nr rt3 lo3Mo}I..rtbtx cnoco6oB OoPMoo6Pa3oBaHnq

.rr(hB.rlbH(lroR?yac(pm4Enldrlbn ntr4lt{ev-sBnJ{e1l>r

IIe"r6 arofi crarr,{ saronogaer{i B paspa6drae M€.ropfisr

peurenua ra,rawr Qoproo6pa:o*n run 4)acolfiNx xI"ElOoBa-

.'IbHbr\ kl\)1oB llPu ncrreril Ur ll/J I ajsr4ra nlr nrrqvnrl m |Jfi .

IIpaB(a nlnrooBarnHoro Kpl,'ra c RpnBo,'IlrHei:inr,lM

CxeMa rpaBrsr ttE(bomrbrroro IeJ'I'd c kpfiBorlr{re]i]$lM

npool,lJreM rco6pax$ra ru puc. L

B npoqecce rpaBKfi unrril)oBa.rl6Hhlii kp:rT Bpanracrct

Bo(pln cBoet ocr. ,{illla3 B onpasRe nepenlerrylercj{ Irpfiuo-

fltrei:iH(tsnocrvrra1e{,}ro ro nprloi:i ,48. O<r rrn{rurrurom
q)!m I{ flpfl'ls ,4-B ,B]]fforcr cRpeurBarolur rrcq rrpB{br

IfII, J,Ton Mer{\:Ay KL}Iopl,N,t{ paBeH 1, a pa(croqH e Mcx,t{v

?e :Lq rocraRqer |}[,ro 3qra'{y, Heo6xo/orMo rpaoruecK.I

orpeae,uirr, rlp(4r.'r' ru,T{iboutu'r6Horo Kpl'ra u paccMaD}r-

Aff Daouee{!.oro onperereHrq npoor'rn r oa..drHoro
runqloBal0'norc Rp:m B|mo.nflrvr nocqrem4e, noFa3aflHoe na

p c. 2, c rcno"'rb3oBaHreM 6rcrcuu ruocxocren Il,,rTIL.
B dacrelre nroc(ocrefi rpoe(|[{ii fll,/Tl, rco6pa,xeHa ocb

rnrld)oBa[nHoro xpyra O l,I npfirar,4-B. 3a nrocxocrr, II,
flpuHr{ra nr'roc(ocrb, nepneunlKynrprraq oc (pyra.

Il"roct ocrh II, rrcr napannenlito flptiroii .4, u ocx

nlnnoo&ar]i,,.roro K?\,'|a FIa n,noc{(ocrb fi 
I 
npqua'l ,1.B fi oc}

rrru(DoB:LrbHoro (pyra npoelupylorce B narypanbHvlo

BeJ qrHy. CoorBercrlerrlro B ucrlllrlrylo Be,r q Hy Ha

nrocxocn II, npoeJrupyercr r :,/ro-rr t Mexry nt{\flr.

Bpaq;Lfich BoRpyr ocn 
"'!,IooBa"'rbHoro 

(pJ,'I'a, ro.Ifta I
olMcbBaer oRp:yrcrocrl, pa.4A/ca q , KmoPaq pacnonalaercq

rn noBeprlrocTn Kpj,m r,I B ncxrrHHylo re-nritr'rfiy npoeul4

pyercr rfi n"roclcocrb IIl

erc rpaBr(a, Kot'Ia nPn Dpalrreflrr

rur Oou.LrbHol! lelra 3ol{pyr cBoel,l

ocu ;Ln|ffi, B q]()qe(e np?81(1.! ficpeve_

nlaercsflonpq ot wtrn4l|

flpcrMj'xtecrBo aroro cnoco6a

3aR,'lroqaer(-q E fipocrore )Ipoqecca

OopMrl<r6llgjaatlra. O,qrarto Borpocbl

nFxDrlrnrpouaHrq QacoH,'roro Il'uqlo_

B:Lnbnoro rQyr-4 BJIfi * rc napa\ie4)oB

npoqecca ua eeru.rur$r ylroe, o6pa-

3()! rrllx Ka(arerl6FHn{l{ ( npoou'lrro

(pyr? c orlln KPITa B ficc.nelyeMglx

rovxax, parpa6oraau le.ttocrarouto.

3m &!ra.m Flxflorct e aa,'nloii tr"ir{l Prc- 1. Cxein npaBrr unrooBanlmro kpyra

2B O,4vnKrIH 6. 8., O Mdv,lroK O. B., O Polrrtr P. IL
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PIrc. 2. CxeMa rlaOFecxoro onpereneEu rpoolInr Enl{OoBarllEoro K!yr"

. Pac&Iorpt M npou3BorbEyo ro{ry -B nps{oi,4-8. pn

Bpar{eHurz rorrlor B BoKp}T ocn Lrl1rooBa{bHom Kpyra

c6AaeTc9 oKpyxHocTb, paa,jyca a, ](oropaq raKxe
pacloraraercr Ha noBepxHocrn np]ra. CoBo(],rHocTi
oRpyxHocrei BparqeHxr Tot{eK fipffoii lj Bokp]T oc,l
u"'Ill0oBa-6noro Kp),Ia 6yAe1 (pacoEroj;i noBeplctocriro
luuiboBa,rbHoro kpyra. IIpoOrub 3rorl noBepxEocrr
onpeAe.'rseTct B c€qeHr.fl,r 4 KoTopoe rpoxo4rT qepe3 ocL

rrlffooBajlrHoro Kp]'ra, napfnnerriHo rnocKocru IIr.
OrrplDr<r{ocrl, pa{lryca ad nepec€xaercs c ce,{enreM 1 B

ro.{<e d, a oleFarocrb Byau€rrlrr m.mlr B c ceqeHxeM 1

nepeceKaers B ro.n(e E Anaronr.fio ro.*e t ofipeAaasrorcs

ApJ,rne rolrkn [epeceqeFxrr ceqeH]rr 1 c o(pyrcrocrrMu

octi r.pyr:, coBotqmtocrb r.oropbrx 6yAer npo@xneM np1Ta

CE.. B uc1]drq,o remrnary npoQum CE umt@oeanaoro
Kplta npoeqrrpyercs Ha nnoc(ocrh II, B 

"'I,tr 
rlo qt,. B

coorrBe.rcrBr-n c rpaox.{ecRr.lM nospoeHneM Kooplrirar6r
'ro.E1.t A 6yryr X,- a,t, Y^: Z\= 0.

Bbr6rpaFM Koopalorzrv Z npohrBo,r"Hoii roq|o{ B
ttpsl"toit AB: Z : Za. no a$p@Huyr, yb: ZB tgltrXD

KoopAlrHarbr npor3Bofi,Eofi ro.rKt t npoabu,re
lrru.rQoBanbHoro lQlra 6yAm XE: 0; ZE: Zut Yr- O.p,

- ' AtBt

AHa"lo rqHo ro,r(e .e paccqr,rrlrBatorcr RoopauHarr,r

Aplnxx ToqeK flpo{prlr''rs r]rJTllooBanbHoro (pyra.
Onpe4e,nru yro.n p narrrona (acarerbnoii K rpoQunro

Rpyra B npol3Bonhroii rouxe B. Blr6epeu olcrelry
rlnocKocreii npoel{lri IIr,/TI.. flnocxocn II. nporogurca
napa.nrernno nrocxocu 11, Koropag npoxoAlr r{epe och

ur"54(FBa,%Fom k?J,ra l{ m.nE R B rlpoera{!,I la r.no(x(ocx.b

I1npoQu.rTb r"!r@Ba,%Horo rpra 6yaer r.rso6palcarrc* a
rrcr]rrFyo BeJrf.nrry, Kacare,cHas B, rc npo$u,llo $]Ta
6yaer cocraarrn }Tol B c oc6io u$uooBa,'rhHoro L?),,ra, B
cncreMe X?ZBercrop, rrAj.,rrqlri no rM1 rl BL,6yaet:

BL = i sin € R + j cos t R + k cts, B.
Berrop, ra4nqrali no rnnurz,43, 6yaer.:

7E =jtgt+i.
Ber"rop 13, r4arqdt no xafare,Eroii R oxpJxlr{xxr1

rpm€{rr ro.rcr B Borcp},T oai l,rurooRzrbriom r,?}r4 6)tren

vs=1-Jtg€B-
PaccMarp saeMr,re rpr,r Be(ropa Jrexar B oAHorl

nJlOCKOCTtl, KOTOpar KaCaeTc_q noB€pxHocT,,I
urrooBarbHoro ftpyra B Toq(e B. no3ToMy rrx
aerroplro-cKanrpnoe npou3Bel€Hre paBHo Hynlo:

",i,]=.ii
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Oqdua C.A,1 , Iloaorca B-H.', Dapa6oi H.H 3., C\padw K.C.'
r I IL,YxHarh". YryalrHa, r. KIreB.

'zKreBeKxii aEl'awroltrslt saBoA ,,ABI{AIIT". 
ylqamra, r. ItueB.

3 IAITX <ApreM>

IIITAMIIoBILA. IIOITOBOIT II3 AIIIOMI,IHIIEBbfi CI]JIABOB C BbIT'H}"TOIi OCbIO,

TOHKIIM IIOJIOTHOM, 3AI{PbITI'IM'T CEiIEHU'MU U T,'I!'EOKOfi IIOJIOCTI,IO

PaGpL'IBaeM onpcdc fltlll', nom n'L\rl

tg1 ctgP+ coser+tgE, silre/r- 0

IIFo6l[3yr, no.rIl"MM:

lg F: tg t cos 3,.

IIU{ r,I3|ecrflr,xa BerIu\'tTr:L{ d0 x x ory)e,xe-ln'$I n(J.]Jorl{eHl're

ru.nsr 4 qnj nmopoM \,run mnrorn la:c;Lreurori x ryxrCptno

uautlrja:rruroro npvra 6-r'4er p2n€rl 34larHori Be.lol"IHe pd

Pac,rer nooprurral TC,qKfi 3 Belerct B c,'1eiuJoule]i

Rr,ft:roBaTerbH{)cnr

te4,
t97

x,.: o, y, : e.z,:\,. 
"tgr.tCE jt "

Bi'rBo&r

1. PaccMoeeJr (]lom6 flpdBK,r rn QoBr-d,fiofo rQu? c

t+uno[.Ill{ iinrru qrxlrrlev, npx Krrolx)M :trva3 B onPaB(c

Almt tr.t+]t

yorrtl tni on$arafi ohrd!tuanaHtls ta aummoateHhn

zap*tut lupopngeant*u umairfloaa ut noxoaoK 3

owt nlie&Lt afiaaiq. Seqn a@MtJ et$ epdretuacotbtto

kJms?pdnt?fia it otsocHa g eupo6uu4nei mennaotia

tu2onmen"rlttt twinmx wrna u)aa4lr notoao( J atmrli-
Hiesut cn vtsrlj s qumgaunon sia.cto, ,fto4aolo ntuIoftlll'
,ao,satq.oru,Lnu epema@wi 2'ra6ofom nnlnlowtao

Ilpose(tan a*a.iir nlflaln! Mntr\qarn dPqernis i Ha

npur-tadi onucauoi me:tnotozii uu2omosireHHfl unuLuno-

'aHoinorostr 
<KaqnKa> AaHi petcomafia4ii 3 iiH6o2o

lltrynnlq i tuxi|do nid?onwb+a/omise'bw]x .|WM{is.

U^*"rrt

Inthe articbthe stah/.i^ ofa question on &itdad$ittg
bs hot dafotunionfoEings stanpedjlom abmiwm al-

lo11s is desoibed-Thm ans ofaed aa etperinental$ pnaed

anl i*plenented in prorlxction technology of produtian

{ qualil! closed dieforgings from atuminium alhgs uith
elrn4acn !Lr^, thbtfd pnt, dasedbidges atd deep caoiQa.

There zoas iondutted an anabsb ofceuses ehq de-

futs &]rpear and, using the e.ranple ofthe described tcch-

nologg itt pnxluction of closed die forgine <Rocker>,

therc @ete gioaueco"ttllcndations to renou tAem atul to

oeate preytatory ard stu,rage chonncls-

ncFMclqacrcr no llpt]\lo.ii, c.h.pelrprBiuoueii$ c ocblo lqr: 14

lron Mcr\rry KofopLNrr l)aaeu 1, rr NrexoceBoe PaccrorHrc

2. I padn'ftis{ oqrnereH rtxxprtc ur,ni}x,B:L,IbHo.o k?ya

nplr Bm6F1Inn x Beru.nflr a0 t. Ha oaroueryaor.HccKoro

penrefl ur BbrD€IeHlI aHamrTrqccKuc 3aBr'rclllNrocTr,l 4J1s

Pa$era Foopar.rHar rotreK nP(Xprrrr-s !trrQoB.ar,xoro (pvn.

3, Bl,rBenerr6r arr:LnrMqemrc a|BxclrMocni rrnr pac\ee

v].Jla B rru.,qorra Ialcarenr,Hoii Ii npoorl'rro Rf\ra u flpou3-

4. Onl)(rcueno flo/oxerMe ro.rui Ha npod,xre IJrmroo-

Bam,r ruru +,/iLBru-uluirlrr-"n0 r:k " KL"r.,rbHUii p1s' r.

Jlrreparl?a

t. Prc "u ll. C.. Me.nmtqr n. n.l' h' n. l'.T'"tul! \
irrcrpyi"rerm.!1,loro Brpo6HE{rBa. j){tI'ITtr4, 2001.

K:x orveq.ril{xjb r purc onvd'pll{oBi]rH pa6ohx [1,2,
3, al, 'rro ocHoBrraq qacrl rarnoEarnbrr rIoKoB(JL rr3

?uKr!x{xl{ea )i c aaoB Hn 3aBola-{ itan;Lllr,{oHHo nFrrlll]n-

.rlerll1oc]ri lr3roraRrrrFaercr rn rrranmoro'ruov o(ropyaosanrar

IrHoloRparHor'r r rarrnoB(oii 3 He npod)xrrrpoBNHlrx

3AToTOBOK B tr,rcifoBoru (onoHqrrerrbr{oM) Pln{be rlrr {na c

rwMcxr,rolrr6r,\llr orrepdrru$ru o6pcaxn o6ron, Lpaanerrrra,

3avxcrirfi , nnIPeBa, r{To 3Haunrer'lbHo y,'t.rriH{er qrrKn

r.r\tsr'rlr.r{rBac"rlPylijl]:\jl.i(lrbxx

u:roroeaerru;r. IIpu erou no3dr(frlquenr ucnon$oBaHrH

r{er.Lrl'Lr Har.o,4rncrr B npcacna-..0,15 0,3, n cDr3x c rcr,r,

lr|o ,4er nr r4cxo,ilr€yeMde ts i,BIeJMrr\ oTpac-Jfi, dlnugarorct
(oHcrpi'KrulHori crojrarocrbro (Hulrriqxer"r roHkr.rx rbrco(r\
pe6e!: ua,rHx paanl.c.r-is conpflrtt*rlul; ronnrrx nordlcu c
sarprnnn cevewrnu u r.w6ow,x noftrreii). Kp-\rc aror q
nr'iJrl r'vrt'r rrirJU'vHbrr qr,cti rrr,t. 6urltrr. rur u*<t . ,rr"
orrpe)temcr He rexHoJrof qHocr6 r4x x3r'oron.JreHlr.s ,t

.cedJch"ms enpoqeirce nrlMroel{.r.

Xi I,a{r'pHbr\r npp-c-aB/1r. cN uH uii rprnnb
gB.4ser(g lxrailinoBaHHag noRorxa <Ka.IanRD, pxc,1,

lllHxrBor o c.r kBa AKG.

Hanx.{ie r,!y6ol(oii no,,Tocrrr rpe6yer yuerrr.reHut

nofiepeqlroro cerieHug ricto,\rlox 3aroToBKx u3-34 He

3anoffi eHlis 3ron no,,rocr.r rueranronr pac.{emoir 3aroroBKn

@ Bapa6oii H.H., @ Crpa6rrn K.C.70 @ Cxpn6ux C.A., o llo.roxoB B.H.,

:fl


