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Annoranust. [IpoOnema NOBBIIIEHHUST CONPOTHBIIE-
HUS M3HANIMBAHUIO, CTAHOBUTCS BCE OOJBIIE aKTyalb-
HOM, TaK KaK TOCTOSTHHO PacTeT HHTEHCUBHOCTH PaOOTHI
obopynoBanus. lloBbimeHre cpoka SKCIUTyaTalldd Je-
Tajed MOXXHO TTONYyYUTH 32 CUET YNy4IICHHUS XapakTe-
PHCTHK MIEPOXOBATOCTH ITOBEPXHOCTHOTO CJIOA C IIO-
MOIIBIO TTOBEPXHOCTHOTO IUIACTHYECKOTO Ie(OPMHPO-
Banus (ITI1]T).

CoBMeleHHe YHCTOBOTO M YNPOYHSIONMIETO OOKa-
THIBaHUS POJMKAMH MO3BOJIICT MOTYYUTh ONTUMABHBIC
XapaKTEePUCTUKU LIEPOXOBATOCTH OOKATAaHHOW IOBEpX-
HOCTH M OOJBLIYI0 TIyOMHY YHNPOYHEHHOTO ITOBEPX-
HOCTHOT'O CJ0Sl U MPUBOAUT K MOBBIIIEHUIO KaK H3HOCO-
CTOMKOCTH AeTajell, Tak U UX YCTAJIOCTHOM IPOYHOCTH.

JlommoTHUTETbHBIE BO3MOKHOCTH yBEIHUYEHHS CTe-
MIEHH IIACTHYECKOW NeOopManuil MpH MajJbIX @, YTO
MIPEJOTBPALIAET MOSBICHHE BOJIHUCTOCTH H C OTIOPaMHU
CKOJIBXKCHHS, OTKPHIBACT YMEHBIIICHNUE THAMETPa POJIH-
ka. JlmameTp ponnka He OIpeneNsieT HeIOCPEACTBEHHO
BEJIMYUHY TPOJOJIBHON MOJaud MpU OOKATBIBAHUH, OJI-
HaKo OT JHWaMeTpa 3aBHCUT pabouee ycuiume. Ilpu
YMEHBIICHUU JHaMeTpa POJIMKA YMCHBIIACTCS pa3Mep
OTNEeYaTKa, MHa4Ye TOBOPs, NMPH JAHHOM AOIMYCKaeMOM
YCHJIMH OOKATHIBAHHS C YMCHBIICHUEM JTHAMETPa POJIH-
Ka MOET OBITh YBEJIMYCH €ro NMPO(UIBHEIA paanyc, a
CJIeJOBATENIFHO, YBEIMYCHA TI0a4da, U, TEM CaMbIM, IO-
BBIIIEHA TPOU3BOIUTEIFHOCTb.

Kpome Toro, peanmzarus GonbImux pabodymx ycH-
Ui TpeOyeT IPUMEHEHHUS CIOXKHBIX M TSDKEJBIX O0KaT-
HBIX YCTpOWCTB. Bce 3T0 MpUBOIUT K TOMY, YTO yBEJIH-
YeHHe paguyca POJIMKAa TPH COXPAHEHWH OCTAIBHBIX
mmapaMeTpoB Ipolecca OOKATHIBAHHUS MO3BOJIIET TTOBBI-
IIaTh NMPOU3BOAUTENBHOCT JIUIIb B OYEHBb Y3KHX IIpe-
Jienax.

Jns ycrpaHeHUs! BOJIHHCTOCTH ObLIO pa3paboTaHo
W H3TOTOBJICHO YCTPOICTBO, KOTOpoe He Oyner cos3xia-
BaTh BOJIHUCTOCTh MMOBEPXHOCTU MPH OOJIBIIUX YCHIUIX
oOkaTbIBaHus. B ycTpolicTBe 1O CpaBHEHHIO C aHaJo-
TOM OIOPBI CKOJILKEHHUSI POJIMKOBOTO y37a ObUIN 3ame-
HEHBI Ha OTIOPHI KAYCHHUSI.

[IpencraBnena METOANKA ONpPENENCHNST YCUIHS 00-
KaThIBaHUSI TOPOOOPa3HBIMU, OOYKOOOPa3HBIMH W ITH-
TUHIPpUYECKIMH poiikaMu. C IeNbI0 MPeJOTBPALICHHS
MepeHaKiIena M MeNymeHns 0OKaThBaeMOro MeTallia,
BBEJICHO OTpaHWYEHHE YCHINS OOKAaTHIBAHUS CPETHUM
YTJIOM BIABIHBAHHS HE TIPEBBIMIATONIIM 5°.

KiioueBble ciioBa: 00KaThIBaHHE, POJIMK, CPETHHUN
YroJl BOAaBIMBaHUs, TBEPJOCTh, CTAOMIIM3ANNS YCHINS,
MIPUBE/ICHHAs] KPUBHU3HA

[TOCTAHOBKA ITPOBJIEMbBI

K ocHOBHBEIM »ileMeHTaM pexknMa OOKAaTHIBAHUS
POJMKAaMH OTHOCAT yCWJIHE, OoJady, CKOPOCTh M KOJIH-
YeCTBO TPOXOJOB. Ycwine OOKaThIBaHWS B MHOTOCE-
PUIHOM ¥ MacCcOBOM IIPOM3BOZCTBE ONpEAEIsAeTCs
ONBITHBIM IyTeM Ha MpoOHOM mapTuu neraneit [1-4].
Jnst mpenoTBpalleHHs] MOSBJICHHS BOJHHCTOCTH IIPH
YUCTOBOM OOKAaThIBAHMM PEKOMEHIYIOT TPUHUMATh
yroJl BAABIMBAaHUS ¢, 3HaueHdueM 2-3° (4T0, OIHAKO,
OrpaHMYMBAET MIEPOXOBATOCTH OOKATAHHOW MOBEPXHO-
ctu BenmmuuHOW 10 <Rz<20 MKM), a I YMEHBIICHHS
BOJIHUCTOCTH — HCIIOJIB30BATh POJMKH C TOYHBIM pado-
9UM TIpopWIIeM M dYaile WX nepeniudoBbBaTh. [Ipu
YOpPOUHSIOMEM OOKaTBIBAaHUM TOHKWI IOBEPXHOCTHBIH
CJIOH UIS MCKITIOYEHHSI BOJHHCTOCTH MOBEPXHOCTH CO-
OUTA(OBEIBAIOT HJIM  CTAYMBAIOT, 3TO CYIIECTBEHHO
yMeHbIaeT 3¢ (HheKTHBHOCTH yrpodHeHus [5-18].

Heobxoaumo pa3paboTath peskuMbl sl 00KaThIBa-
HUSL TeJ BpAIUCHMS POJMKAMH JUIA TPEJOTBpAILCHUS
TIOSIBJICHHSI BOJJHUCTOCTH Ha NOBEPXHOCTH 00OpabaThiBa-
eMOl feTanu.

AHAJIN3 ITOCJIEAHNX HCC{IEI[OBAHI/IPT u
ITYBJIMKAIINA

B ycnoBHsAX €IMHUYHOTO M MEIKOCEPUHHOTO Ipo-
M3BOJCTBAX HAXOJAT IMPHUMEHEHHE METOIHMKH, KOTOpBIE
MO3BOJISIIOT HA3HAYMThH YCHIHE OOKAThIBAHUS B 3aBUCH-
MOCTH OT T€OMETPHUYECKHUX Pa3MEpOB AETATIH U POJIHKA,
a TaKk)K€ MEXaHHYECKHX CBOWCTB OOKaTHIBAEMOTO MaTe-
puana. 1O. I'. TIpockypskos, JI. M. llIkonsHUK Ha OCHO-
BE€ HKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN MPEIJIONKHI Me-
TOJ| pacueTa yCwiMs OOKaThIBaHUS BAJIOB M OTBEPCTHH
IIAPUKOM U POJIMKOM C TIPSIMOJIMHEIHOW 00pa3yromei.
VYeunue onpeaeisercs B 3aBUCHMOCTH OT T€OMETpHYe-
CKHX Pa3MEpOB POJMKA M JETald, MOAYIS YHPYrocTu
00KaThIBAEMOT0 MaTepHana M MaKCHMaJIbHOTO IaBie-
HUSI B KOHTAKTE NIPH OOKAThIBAHHH.

Taxke B. M. Bpacnasckum Obuta paspaborana me-
TOAMKA TOI00pa PEKUMOB OOKATHIBAHHUS M BBEIIEH KO-
3¢ pHUIHEHT TBEPIOCTH.

B pabotax [23, 25 - 27] npuBeneHHas METOAMKA
0OKaTBIBaHUS JETaJeH PONMKaMU ¢ HEOOIBIIUM YCHIIH-
eM.
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ITOCTAHOBKA 3AJJAYA

Henbto paboTHI siBIIsieTCST pa3paboTKa pPEeKOMEHIa-
Uil 10 BIOOPY ONTHMAJIBHBIX PEXHMOB OOKATHIBAHUS
poJIMKaMU JeTajleil BpallleHusl U3 pa3HbIX CTajel, B 3a-
BHCHUMOCTH OT TE€OMETPHYECKHX DPa3MEpPOB POJMKOB U
00pabaTbIBaeMBbIX JeTajCH.

N3JIOXXEHUE OCHOBHOI'O MATEPHAJIA

W3MepeHus: OTHEYaTKOB, MOTYYCHHBIX MPH Pa3HBIX
YCHJIMSIX BAABJIMBAHMS M PA3HBIX pa3Mepax AeTaie u
POJIMKOB, TIOKa3aJiu, 4To (hopMa IUTUIICA XapaKTepu3y-
€TCsl OTHOLIEHHEM IIOJyOCeH 6/a, 3HaueHHe KOTOPBIX
pacCUMTAHBI 10 U3BECTHBIM (OPMYJIaM TEOPUHU YIPYro-
ctu. Ha puc. 1 npuBeneH rpaduk 3aBUCUMOCTH (OPMBI
oTrneyaTka (6/a) OT COOTHOINCHUS KPUBU3HBI JNETAH U
pornuka [2].

Hamu B ocHOBY pacuera yCHIIHss OOKaThIBAHUSI I10-
JIO)KEHa 3aBHCHUMOCTB, KOTOpasi CBS3BIBACT YCHIIHE
BJIABJIMBAHUS IIAPUKa C JUAMETPOM OTIECYaTKa, KOTO-
pHIit paccunTbiBaeTcs 1o Gpopmyse Meiiepa [3, 4]:

Pm: mc{) "= mDm"sin" 0, (1)

rae: P, — cuna BIaBIMBaHUS IIApHUKa, dy — THAMETpP OT-
neyarka, D,, — AMaMeTp IapuKa, ¢ — yrojl BIABINBAHUI
(puc. 1), m u n — xoHCTaHTH Meliepa, COOTBETCTBEHHO
3aBUCSIINE OT JUaMeTpa IIapHKa, CBOWCTB 00padaThl-
BacMOro Marepuaja W OT CHOCOOHOCTH Marepuayia K
HaKJeny.
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Puc. 1. 3aBucumocts GopMBbI OTIIEUATKA OT pazMe-
poB zetanu u ponika (2 = (2/D, + 2/Dy — 1/r,, —
1/R)/(2/D, + 2/Dy + 1/v, + 1/R):

D, r, — anameTp U NpoQuIBHEIN paguyc poiHKa,
D,, R — ntuameTp u pajuyc KpUBH3HBI 00pa3yromiei je-
TaJm)

Fig. 1. Dependence of form of imprint on the sizes
of detail and roller (2 = (2/D,, + 2/Dy — 1/, —
1/R)/(2/D, + 2/Dy + 1/r, + 1/R):

D,, r, is a diameter and type radius of roller, D,,

R — diameter and radius of curvature of formative detail)

[Ipu u3MeHeHNH JaraMeTpa IapuKa, KOrja coOIro-
JTACTCsI TMOCTOSIHCTBO YIJIA BIABIIMBAHUS, YCHIUC H3ME-
HSETCSI MPOMOPIMOHAIBHO TUIOMIAIN OTIeYaTKa (3aKOH
moio0wus):

EZ-PE‘ = const- 2)
F F,

IIpu pas3HBIX yriax BIaBIMBAaHHs PaBEHCTBO (2) He
cO0JTI0/1aeTCsl, IIOTOMY YTO YJIENIbHOE JABICHUE 3aBUCHUT
OT yrila BIABIUBaHUS miapuka. Tak Kak OTHEeYaToK po-
JIMKa Ha MOBEPXHOCTH JETalld UMeeT GpopMy dJuTUIca

(puc. 1) ons cpaBHEHUS yCWIHS BAABIMBAHUS POJHKA U
[IapuKa yCIOBHE MOIO0US 3aMEHEHO PAaBEHCTBOM CPE/I-
HETO yTJia BIABIHBAHUSI:

wa +¢6 — ¢, (3)
2

TIe: ¢y, (s — YIIIBI BIABIMBAHUS POJHMKA COOTBETCTBCH-

HO B OCEBOM U IPOJIOJIbHOM CEUEHHUSX.

B mpemnonoxkenun, 4to npu yciaoBud (3) ycuims
MIPOTIOPIIHOHATBHEI IIJIOMASIM OTIIEYaTKOB, 3aMTUIIEM C
yaerom (1):

P=P £=4mD"_2sin"_2(pa8’ “4)
“F w
T/Ie: d, 8 — TOJyOCH OTIIEYaTKOB COOTBETCTBEHHO B OCE-
BOM U TIONIEPEYHOM ceueHusX (puc. 1).

3HaueHus m ¥ 1 oNpeaeseHsl B padote [2] i pas-
HBIX CTalel U JuaMeTpoB mapuka; #» = 2,3 qia D,, = 60
MM u ctamu 20 (140 HB), m = 0,44 xH/mm (3HaucHue
D, a v ¢ npuBenensl B MM, P — B kH).

DKCTIEpUMEHTAIBHO YCTaHOBIIEHO, YTO TNPHU OOKa-
TBIBAHUH H€3 TPOJOJIBHOM [0a4K C yrJIaMH BJaBJIMBa-
HUSL 5 - 6 IEpOXOBATOCTh MOBEPXHOCTH YMEHBILIAETCS
Ha 5-7 kinaccoB. Bripouem, UCIIONIB30BaHUE TaKUX YTJIOB
BIIaBIIMBAHUS CYUTAIOT B padote [3, 20] mpu oOkaThIBa-
HUU C MOJa4eil pOJMKOB HEAOMYCTUMBIM H3-32 BOJIHU-
CTOCTH OOKaTaHHOW MOBEpXHOCTU. I10Tyoch oTmevyarka
pOJIHKa Ha JieTanu OyieT paBHa:

a=r,sing,. %)

Dopmyiy (4) mpeobpazyem ¢ yaetom (5):
P=4m D" sin"” psin’p ¢, 2. (6)

w a p

a

OCHOBHBIM ITapaMeTPOM, KOTOPBIH ONPEAeIaeT IH-
CTOBOH WJIM YNPOYHSIOIINI pPEXUM OOKATHIBAHUS, SIB-
JISIETCSl yCUIINE BJIABIMBAHUS POJIMKA.

C nernblo NpoBepKH IpuMeHnMocTr Gpopmyisl (3) B
3aBucuMocTH Meitepa (1), A1 3HAYUTENBHO BBHITAHY-
TBIX OTIIEYAaTKOB, KOIJa a>>6 OCYIIECTBJICHO 3KCIICPH-
MCHTalIbHOE BJABIMBAHUE IIAPHKOB, TOPOOOPA3HBIX,
004YK000PA3HBIX U MUJIUHAPUISCKUX POJIMKOB B CTajlb-
HBIE 00pas3Ibl C pa3HBIMU yCHIIMSIMU Ha nipecce bpunen-
8

[Ipr BAaBIMBaHNM LWIMHIPUYECKUX POJIUKOB C
LIENBbI0 MOTyYeHHsI paBHOMEPHOHU neopManuy MeTaia
IO JUTMHE POJINKOB Oblila o0ecrieueHa MX caMOyCTaHOB-
Ka 10 MOBEpXHOCTH oOpa3ua. J{is Toro, 4TroObl yMEeHb-
IIATh BJIMSHHE KOHICHTPAIMM HaNpsDKEHWH BOIM3M
KOHLIOB LWJIMHJIPUYECKHX POJMKOB Ha BEJIUYUHY
HalpsDKeHUWH B CpellHel YacTh OTIieyaTka, rie Ipouc-
XO/IMJIO U3MEPEHHUE €ro IIMPHUHBL, JUIMHA IMIMHAPHYE-
CKHX POJMKOB OblIa MPHUHATA PaBHOW IIMpHUHE 00pa3s-
IIOB ¥ B HECKOJILKO pa3 MPEBbINIana JUaMeTP POJIUKOB.

[Tocne BaaBIMBaHUA POJIMKOB pa3Mephl OTIIEYATKOB
N3MEPEHBl HA WHCTPYMEHTAJIBHOM MHKPOCKOIIE C TO4-
HOCTHIO 0,005 MM M pacCUHTHIBAIOCH CpeHEE TaBlICHUE
P (B MIla). OT0 3HaueHUE, YMHOKEHHOE JUISi KPYTOBBIX
oTreuaTkoB Ha 107, sBIsteTCs TBEPAOCTHIO 110 Meiiepy
HM. 3aBucumocts HM ot yria ¢ (8 untepsane 2 — 25°)
JUISL CTajJleld pa3fMyHON TBEPIOCTH anmpoKCHMHPOBAIN
3aBHCHMOCTBIO, HM =y *’p”:,T0e € — ocHoBa Haty-

pasbHBIX JIorapu(MOB, 3HaYEHUS y, ff; ¥ 5, IPUBEACHBI
B Tabm. 1.
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Taoauua 1. 3Hauenus y, f;1 5,
Table 1. Values y, 5,1 5,

, I,
HB HM)/)rpa,u rpﬁ':m'] p:
128 334 -0,0137 0,53
176 56,7 -0,017 0,49
202 86,7 -0,019 0,42
341 190,2 -0,02 0,21

[IposorapudmupoBas ypaBHeHHE perpeccuu, Mo-
JIy4HM:

HgHM =g y+fplige+f,lg ¢.
BBeZ[ﬂ 0003HaYeHUs
y=Ug HM; 6,= B, g e; 6,= B,; a,=L1gy umeem:

y=a,+¢,¢+6, g, @)
IJie: y — Cpe/IHee JABICHHUE B OTIEYATKE, () — CPEIHHUN
YTOJI BAABITUBAHHS.
Onenkn K03(QOUIUCHTOB @, 6;, 6, JIUHUIN perpec-
CHHM ONPEJENAIOTCS B COOTBETCTBUH C METOAOM
HauMEHBIHNX KBaapaToB [5] mo popmymnam:

Zy,

a, =y="= 3

Y- y)(w ch) lgw—w) Yl —v)lgw lg:L)Z( wllgw—lgw)

o y L5
o

i(wﬂ/z)»z\ﬂ)(lw g | Z(izw o }lo -0 )31 -1Ho )

Lo 6 (10)
6= b :

Dq,,w,=Z(lga—@z~2(¢,—%,)z—LZ(IW,—IW,)-(«),.—«{)}

R 1 L &
e D :_Z@’ lg¢i :_Zlg@.
n= L=

Ornenky aucriepcuii K03(QPUIMEHTOB ONPEAETAIOT-
cs:

25 (11)
n
lgp-lggp)’
g7 _g? g(g(p’ =) (12)
" Dw,lg@
Slo-g)f
S: — g2 =t s (13)
i((/{_ —vf)~ (1g¢i —bﬂlf)
— i= ) (14)
6,6, __SZ : DWW
SIZ— Z(a +g ¢+8 ‘ng_y,»))- (15)

n-3 2
i=1

Ilocne crarucTudeckoil 00pabOTKM pe3yiIbTaTOB
MOJTyYeHHas! 3aBUCHMOCTh CPEJIHETrO JaBJIeHUs Ha OTIIe-
YaTKe OT CPEAHEro yrila BIABIUBAHUS IS CTallel pas-
JIMYHOM TBEP/IOCTH MTOKa3aHa Ha PHC. 2

3HaueHue P, yMHOKEHHOE Ha 10° st TOpooOpas-
HBIX, OOYKOOOpA3HBIX M IMIMHAPHYECKUX DOJIHUKOB,
BBIUMCIICHHOE TIPH PAa3NHWYHBIX YIJlaxX BAABIUBAHUS ¢,
paccuntaHHbBIX 10 Gopmyie (3), OTKIOHSETCS OT TBEP-
nmoctd o Meiiepy He 6osee yem Ha 7%. DTO MO3BOISAET
NIPUHSTH TIPH pacueTe YCUIus oOKaTbiBaHus P TOpooo-

pa3HBIMH, 60YKO0OPa3HBIMU U IMIIMHIAPUIECKAMHU
POJMKaMH{ B Ka4EeCTBE YCIIOBHS ITOIO0MS TIOCTOSTHCTBO
yria BoaBiuBaHus ¢. [Ipu oOkaTeBanny nertaneit 604-
KOOOpPa3HBIMH POJINKaMH MaJOT0 AHaMeTpa, JarOIIMH
BBITSIHYTHIC OTIICYATKH, a TAK)KE TOPOOOPA3HBIMH POJITH-
KaMH, C YCTAaHOBKOM POJIMKOBOTO y3j1a Ha OIOpax Kaue-
HUA [6, 19], ycunue P 1 yroi ¢, MOTYT OBITH yBEIHYE-
HBI, a TIPU OTHOIICHUH Oceil oTmevarka 6/a< 0,25 momx-
HBI OBITh YMEHBIIICHBI BO N30eKaHUE MISTyIICHUs 00Ka-
TAaHHOH MOBEPXHOCTH B Pe3yJIbTaTe NepeHAKIICA.
Hauvaso menymeHus 00kaTaHHOM MOBEPXHOCTH 3aBUCHT
OT MEXaHMYECKUX CBOWCTB OOKATHIBAEMOTO MaTepHraia,
(hopMBI MUKPOHEPOBHOCTEH, YCIIOBUH CMa3KH U pexUMa
oOkateiBaHus. OTpaHHYUBAs CPEIHUH YTOJ BIAaBIMBA-
HHs ¢ = 5° MOXKHO TIPEIOTBPATHT MIETyIICHAE TIPH
0OJIBIIIEM WITH MCHBIIICM YHCIIC TPOXOJIOB.

HM
0 HB =34 1] e
(o]
300 "
50l A
2504+
%o
200 - B =202)
+ 152 ool 0
x};%w"”é T s
150 »
Ao HB = 128] QO
00
100 +n¢? A+ﬂi)—+4
o L
CufaPi®
501X
5 o 5 ¥

5 1 1

Puc. 2. 3aBUCMMOCTb CpeTHETO AAaBJICHUS HA OTIe-
YaTKe OT CPEIHETO yIJia BAABIHBAHUS:

0 — OTIEYATKH [IAPUKOB; X — OTIIEYATKH TOPOOO-
pa3HBIX U O60YKOOOPA3HBIX POJTUKOB; + — OTIIEYATKH I~
JTUHIPAYIECKUX POIMKOB

Fig. 2. Dependence of middle pressure on an im-
print from the middle corner of pressing:

— imprints of marbles x — imprints of to-
roobraznykh and barreltype rollers + — imprints of cy-
lindrical rollers

IMoncrasus B popmyiy (3) 3HaYCHUS MOTYyOCEH a U
8, 3aIIMCaHHBIC C YYETOM MaJIOCTH YTJIOB ¢, U (), B BUZIE

BBIpAXKCHUMN:

a=r,P,;
_ o (16)
6= ¢ §
242
D, D,
MOJIy4YuM:
4mD"72¢)"72r¢)(p . 17)
P= w pas
2 2
D _D)

»

OmnpeneniM 3HaYCHUS YTIIOB @, U ¢,. OTHOLICHUE
MOJIyOoCeH »IIIMIICa OTIedaTka ¢ yuetoM (16):
(18)

“ 242,
D, D

W3 coBmecTHOTO perienus ypasaenui (3) u (17)

OTHOCHUTEJNIBHO @, M (), IMEEM:
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20 : (19)

ar(—%—)p, (20)

C yuetoMm 3TuX 3HadeHuit yriaoB ¢popmyna (17)
MPUMET BH:

16mD, 0"ry 21)
P=
7,
/1 +fr(i iD_)]“

rJie: B KPyIibIX CKOOKax 3HaK ““ + ” OTHOCHTCS K OOKa-
THIBAHUIO BAJIOB, a 3HAK ““ — - K paCKaThIBAHHIO OTBEP-
CTHIf; 3HAYCHHUE yTTIa ¢ B paJHaHax.

ITocne moacraHoBkM B BhIpaxkeHue (21) skcnepu-
MEHTAIbHBIX 3HadeHuii n = 2,3 u m = 0,44 KH/mm? [4],
Hanpumep s ctanu 20, ipu D, :660 MM TTOJTY9HM:

2

2,3
p - e, G , (22)
2 e 2 2
1+ +
[ a",,(Dp D@)]

rae: Py, B kH.
VYcunue oOKaThIBaHHS CTalicH pa3iIMyHON TBEPHO-
CTH OTIPECIISAETCS MPOU3BEICHUEM
P=K,P,; (23)

rae: K, — koo PpuLUnenT, yauThIBaroui TBepaocTs HB
0OKaThIBaEMBIX CTaseil.

st moctpoenust rpaduka 3aBUCUMOCTH yCHIUS Py
OT TEOMETPUYECKUX BEJIUYUH OIpPEJeIUM 3HAYEeHUE
nuametpa D, u NpodUIBHOTO pajuyca poiuka r, [4,
21], cooTBercTBYyIOUIME (GUKCUPOBAHHOMY 3HAYECHHIO
yeunus Py.

Jns  cimyuast oOKaTblBaHUSI IUIOCKOCTH, KOTJa
2/Dy=0, mapameTp £2 UMeeT BUJI;

\‘N

2
;j -

(24)

R="72"7

< L4

DP rl’

ITpeo6pa3oBaB OTHOCUTENBHO ¥, IMEEM:
T 201-0)
INoxcraBus naHHOE 3HAUEHUS 7, B (22) ipu 2/D,=0,
TIOJTYIHM:
8

lP2Z1—9+ ZZ(I+.Q)] . (26)

D

P

2,29 q)”’j:(l +0)
a

3amaBasich pa3IMYHBIMUA OTHOLICHUSAMMY 6/, a TaK-
xKe Haxoas 1o rpaduky (puc. 1) COOTBETCTBYIOIINE UM
3HaueHus Q s GUKCUPOBAHHBIX Py U ¢, HAXOAUM IO
dopmynam (25) u (26) pasmepsl D, n r,. Mcxona us
9TOTO CIIEAYeT CUUTATh JJIS CTAIBHBIX AeTaned AOomy-
CTUMBIM CpPEAHUI YroJl BJIaBIIUBAHUS ¢ = 5°. IIpu sTom
110 Mepe BHITATUBAHUA OTIIEYaTKOB (L2 — 1) yrox Baas-
JIUBaHHS B HANpaBIICHUH OOKATBIBAHUS @, CTPEMHUTHCS
10 10°.

Ha puc. 3 npuBeneH rpaduk 3aBUCUMOCTH TIpHBE-
JICHHOT'O YCHJIMSI OT TEOMETPHUYECKHX Pa3MEPOB JIETan
U pOJTUKA.
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Puc. 3. 3aBucumocTs ycunus oOKaThIBaHHS OT
pa3MepoB JIeTalll M POJIHKA

Fig. 3. Dependence of effort of rolling-off from the
sizes of detail and roller

B neBoii wactu Tpaduka IMOCTPOSHO CEMEWCTBO
KPHBBIX, MPEICTaBIISIOMNX COOOH 3aBHCUMOCTBH YJIBO-
€HHOTO TIPUBEJEHHOTO paauyca KpuBU3HBI (2R,,) B
IUIOCKOCTH Ka4eHUs POJIMKA OT JUaMeTpa PoJIiKa U Jie-
Tanmu (2R,,=1/(1/Dyx1/D,) nnsa o6pabaTbIBaeMBbIX I10-
BEPXHOCTEH, pazHooOpazHoi ¢hopMsl [3, 22].CemelicTBO

KPUBBIX pa3ieicHo npsMoi D, — 0o, KOTopasi OTHOCHT-
cs K ciIydaro oO0paOOTKH TUIOCKHUX TOBEPXHOCTEH; KpH-
BbI€, PACIOJIOKEHHBIE HaJ 3TOW NMPSMOW, OTHOCITCS K
0OKaTBIBAHUIO BAJIOB, MOJ HEW — K PAacKAaThIBAHUIO OT-
BepCTUil.

B mpaBoit 4acTH HOMOTpPaMMBI, KPUBBIC JIMHUH C
UCIIONIb30BaHNEM ypaBHeHUH (25) u (26), cOOTBETCTBY-
10T yCUIHAM P,);5) 0OKaThIBaHUS POJMKAMM IIPH yCTa-
HOBKE POJIMKOBBIX Y3JIOB Ha MOJNIUITHUKAX KaueHus [3]
¥ paboTe CO CPEIHNM yIIOM BIABIMBAHMS ¢ = 5°, Korma
HEOOXOIUMO TIONYYHTh IOBEPXHOCTH C MapaMeTpoM
mepoxoBaroctu 0,08 < R, < 0,32 MKM B COBMECTHUTHh
YUCTOBOE W YIpOdYHsIomiee oOkartbiBaHue. OTpe3ku
MPSIMBIX, PACTIOJIOKECHHbIE HIKE HAKIOHHOW TNPAMOU
6/a = 0,25, COOTBETCTBYIOT YCHUIIHAM P55 5) 0OKaThIBa-
HUS C CPEIHIM YITIOM BJABIHBaHAs ¢ = 2,5 1ipn dn-
CTOBOM pEXHMe OOKATBIBAHUS. 1'[%14 pacueTe TOYeK
MPSIMOYTOJNEHBIX OTPE3KOB YUYTCHO BIHMSHHC THAMETpa
JeTadl W ATUM JIHKBHIUPOBAHA MOTPEIIHOCTD, JOILyC-
Katomasgca B mpenenax 10% mpu mOCTpOEHHHM HOMO-
rpammsl [2, 23]. IIpencraBiaeHHy0 HOMOTpaMMy (pHC.

3.) ¢ ucnonb3oBaHueM (GopMyJibl (23) MOXKHO ITpUMe-
HATh [IPY OOKAaTBIBAHUM CTalleH APYyruX MapoK ¢ pa3sHOH
TBEpAOCTHIO 10 HB = 400 ¢ yuerom 3naueHui K,
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METHOD SELECTION OPTIMUM EFFORTS
ROLLING PARTS ROLLERS

Summary. The problem of increasing wear re-
sistance, is becoming increasingly important, as the
growing intensity of the equipment. Increased service
life of parts can be obtained by improving the character-
istics of the roughness of the surface layer via surface
plastic deformation (PPD) the combination of finishing
and reinforcing obkatyvanii rollers allows to obtain op-
timum performance run-roughness of the surface and a
greater depth of the hardened surface layer and increas-
es the durability of both parts, and their fatigue strength.
Additional opportunities to increase the degree of
plastic deformation that the preemergence dotvraschaet
waviness and legs opens reduction in diameter roller.
The diameter of the roller does not determine directly
led-rank longitudinal feed at obkatyvanii, however, it
depends on the diameter of the operating force. By re-
ducing the diameter of the roll decreases the print size,
thins let his profile range can be increased at a given ef-
fort permitted-running-tion with a decrease in the diam-
eter of the roller, and consequently, increased supply
and, thus, increased produ-tivity. In addition, the im-
plementation of large work effort requires the use of
complex and heavy flow forming device. All this leads
to the fact that the increase in the radius of the roller
while maintaining the other parameters-ditch
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obkatyvanii process allows to increase the produ-
zvoditelnost only within very narrow limits.

To eliminate waviness was designed and manufac-
tured a device that is not vat will create a surface wavi-
ness for large efforts rolling. In the device as compared
to the analogous by God roller assembly sliding bear-
ings were replaced, Nena on the rolling bearing.

Presented developed method of determination of ef-
fort of rolling of torusappears, by barreltype and cylin-
der rollers. With the purpose of prevention of destruc-
tion and decorticatings of metal which is processed, im-
posed restriction effort of rolling of pressing a middle
corner, not exceeding 5°

Key words: rolling, roller, middle corner of press-
ing, hardness, stabilizing of effort, resulted curvature.



