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AUTOMATION OF PROCESS OF PRODUCTION OF MOLDS
FOR MANUFACTURE OF LIP SEALS

Lip seals are used to ensure the tightness of the executive units of hydraulic systems. An important role for improv-
ing tightness is played by form of distribution diagrams of contact stresses, which excludes or reduces possibility
of hydrodynamic pressure, as well as providing a return fluid leak in the sealing chamber. Currently used methods
of production of contact seals, with the help of injection molds are based on the sizing of the GOST 14896—84 on
the seals and the mold. However, the dimensions given in this document often do not guarantee the specified resource
because it does not take into account the operating conditions. The paper describes a method of automation of process
of production of molds for manufacture of lip seals, through the construction of parametric models of contact-type
lip seals, which include the optimization of their design parameters and shape, according to the specific set conditions
of subsequent operation, to provide a given guaranteed working capacity resource.
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MATHEMATICAL MODELING OF MECHANICAL PROPERTIES
OF STRUCTURAL STEELS

On the basis of available published data and with the aid of a personal computer found equations of the dependence
of the yield strength oy, of reduction of area ¢ and of impact toughness a; of a group of a structural steels on their
tensile strength o, with correlation coefficients.

Keywords: structural steels, mechanical properties, mathematical modeling.

According to published data [1] there exists a certain- For a; was obtained the equation (type y = by- xb; with
dependence of the yield strength o, of reduction of area  r,, = 0,980):
¢ and of impact toughness a; of structural steels alloyed a;=10197977,89 o, **. 3)

with various elements on the tensile strength G,.

In article [1] processed the data of more than
400 publications with a computer by method of multiple
regression analysis and obtained quantitative dependences ) .
sul(i;table for calZulating the mecha?nical propertieI; of steels An evaluation (,)f the of .the error of the theoretical
(12 marques) from the known chemical composition. data compared with experimental ones showed that

On the basis of the data on the correlation between the ~ for the dependence oo, = f{c,) the range of the maximal
mechanical properties of metals [3] compare in the deviations lies in the range from + 12,93 % to — 9,3 %,

The curves of the experimental and of the calculated
dependences by equations (1)—(3) are presented
in fig. 1.

present work the results of [1] and [2] for ¢ = flo,) — from + 10,97 % to — 5,3 %, and
The data of [I] on the mechanical characteristics a; =f(c,)— from+ 18,1 % to — 23,1 % (fig. 2).
of steels were processed by methods of correlations Carried out a comparative analysis of the deviations of

and variance analysis so as to obtain mathematical models  the calculated data on mechanical properties (G5, @ and
of the dependences of yield strength ©y,, reduction of  a)) from experimental ones (fig. 2). It was established that
area ¢ and impact strength @; on ultimate resistance 6,.  the scatter of the values of these characteristics calculated
The calculations were with software presented in [4].  for the data [1] was somewhat larger than the data [2]
To make the programs suitable for the computer, they  pecause in the former case the values of &, were averaged
were analyzed and translated into Turbo Pascal-5. for an entire group of steels (in [1] neither the amount nor

For the dependences of G5, @ and a; on G, Were  (he marks of the of the steels was given). In [2] the
obtained the following equations (type y = a = bx) with 0 hanical properties were calculated from data obtained
the correlation coefficients 7, = 0,978 and 0985, ¢ 17 marks of steels, but each characteristic was

respectively: calculated separately and with a view to the principal
Gop =297,321 + 0,652 G, (1) factors affecting the mechanical properties (content
¢ = 85,724 -0,023 o, (2) ofalloying elements, conditions of heat treatment).
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Fig. 1. Dependences of ¢, ¢ and a; of structural steels on G,

o — experimental dat;

a9
Z8
5
19

-
-15
-20
=25

.

The range of deviations of the calculated values of the
properties for this case is smaller because fig. 2 presents
the mechanical properties of separate marks of steel, and
not their entirety.

Nevertheless, the theoretical determination of the
mechanical properties of steels and alloys from some
single characteristic is of a practical value because it
makes it possible to evaluate the quality of products fairly
reliably [5].
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MATEMATHYECKOE MOJEJTNPOBAHUE MEXAHUYECKHX CBOJICTB
KOHCTPYKIIMOHHBIX CTAJIEH

Io umerowumcs onyoOIUKOBAHHLIM OAHHLIM C NOMOWBIO PACYEMO8 NOTYYEHbl YPAGHEHUS 3A8UCUMOCU npedend
meKyuecmu 0y OMHOCUMENbHO20 CYICEHUsl @ U YOapHOU 63KOCMU d; 05l 2PYINbl KOHCIMPYKYUOHHBIX TEePMULEeCKU
00pabomanublx cmaneti om 8PEMEHHO20 CONPOMUBILEHUSL Oy C GbICOKUMU KOIPDUYUEHMAMU KOPPETSYUL.

Knrouesvie crnosa: KOHCMPYKYUOHHblIE CMAIU, MeXxaHu4vecKkue c80LCMBA, MamemMamuiecKoe MO()QJZMPOBGHM@.
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YCTOWYMBBIE PEXXUMbI TOPEHUS IYTH HA MAJIBIX TOKAX
B YITUVIEKHCJIOM I'A3E

Ilpu ceapke na npsamou u 0opamuou NOAAPHOCU 8 Y2NEKUCIOM 2a3e NPogoaoKamu ouamempom 1,2 mm obecneuu-
saemcs popmuposanue weos npu cune moxka 12 A u 6onee. Ha MUHUMATbHBIX HANPAINCEHUAX PA3OPLI3UBANHUS HE HA-

onrooaemcs.

Kniouegvie crnosa: munumanbuviii MoK, yeneKucavlil 2a3, nAAGAWUIICS IAEKMPOO, NPAMAs U 0OpAMHAS NOJAPHOCTb,

ocyunnozpaghuposarue, 810eoCbLeMKd.

B nureparype oTCyTCTBYIOT cBeleHHUs 0 (OpPMHpOBa-
HHUM LIBOB NPU CBAapKe B YIIIEKHCIOM Ta3e Ha oOpaTHON
MOJIIPHOCTH TOKOM MeHee 18 A mpoBojokoil nuamer-
pom 0,8 MM u TokoMm MeHee 40 A poBOJIOKOH AHameT-
pom 1,2 mm [1].

B coBpeMeHHO IPOMBIIIIIEHHOCTH CBapKa Ha MpSIMON
MOJISIPHOCTH HE NPUMEHSAETCS M3-3a HU3KOW YyCTOWYHMBO-
CTH TOpPEHMS MOyTH, TOBBIIIEHHOTO pa30pbI3TUBaHUSA
1 HEYIOBJIETBOPUTEIbHOTO (opmupoBanus mBoB. Ho
IIpH CBapKe Ha MpsMoil momspHocTH B 1,6—1,8 pasa yse-
JUYUBAETCA  pacIUIaBIEHHE JIIEKTPOJHOTO  MeTajla,
YMEHBIIAETCS] Pacxoj] JIEKTPOIHEPIUU U IIIyOMHA Mpo-
wiaBsieHns. s KadecTBEeHHOro (hOpMHpOBaHHMSI ILIBOB
Jake C YIpaBJICHHEM IepexoAa IMEKTPOAHOTO MeTaia
Tok MeHee 100 A sBisieTcs npenenbHbIM [2].

Lens paboThl cocTosuia B 00ECIIEUeHNH yCTOHYNBOTO
TOpeHHs IyTH ¥ GOpPMHUPOBaHUS IIBOB Ipu cBapke B CO,
nipoBonokamu auamerpom 0,8 u 1,2 MM Tokom Goree 10 A,
YTO TIO3BOJIAET CBApUBaTh CTalmb TonmuHOi 0,5-0,7 MM
1 YMEHBIIUTDH OO yJacTHsl OCHOBHOTO MeTaijia B Ha-
IUTaBIeHHOM. [luTaHne Iyrm OocymecTBISAIOCH OT OIHO-
(a3HOro BBIIPSAMUTENS C KOHOCHCATOPHBIM YMHOXHTE-
JIeM HamlpsDKEHHUs M HAKIOHOM BHEIIHEH XapaKTepHCTHKU
0,037 B/A. Tlpu BKIIOYEHHBIX KOHJEHCATOpaX HaIpsKe-
HHUE XOJIOCTOr0 X0JIa YBEITUYUBaJIOoCh B 2,82 paza [3].

CBapouHasi MPOBOJIOKA BBOJIMIIACH B JYTOBOH IpoMe-
JKYTOK TojaroumM MmexanusmoM aBTtomara ABC. Dnek-
TPUYECKHE TTapaMeTPhl PEXUMOB CBAPKH (PHKCHPOBAIIHCH
ociutorpagom C9-8. BuaeocheMka Iyru OCyIIECTBIIS-
nack nudpoBeM ammaparom Canon PowerShot 51S. Jlns
MIOJICBETKH IYT'H NPU BHACOCHEMKE MPUMEHSIACH OITH-
yeckas cuctema ycrpoiicta «[Iuman-220», cocrosamiast u3
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JIBYX KBapLEBBIX JaMI MoOLIHOCTbIO 1 kBT u naByx mapa-
0OJIMYECKUX OTpaxareie [4].

3aBHCHMOCTh CBApPOYHOTO TOKA OT CKOPOCTH IOJIAut
omenHeHHONW TpoBoioku CB. 08T2C mmamerpom 1,2 MM
Ha OOpaTHOW M NpPSIMOM IOJIIPHOCTH TTOKa3aHa Ha puc. 1.
B cpaBHeHHU ¢ 00paTHON MOMSPHOCTHIO B O0OJIACTH TOKOB
15-50 A, Ha mpsiMoii — CKOpOCTh moaauu B 1,25 pasza
Gomnbe.

ITo manuBIM, TpencTaBicHHBIM B padote A. I'. Ilo-
TaIbEBCKOT0, CKOPOCTh PACIUIABIICHHS JJIEKTPOAA Ha TIps-
Moit mossipHOCcTH B 1,6-1,8 pasa Bbile, ueM Ha oOpaTHON
[5]- VYBenmueHne CKOpPOCTH pacIUIaBICHUS SJEKTPOIa Ha
NpPSIMON TIOJISIPHOCTH OOBSCHSAIOT TMOBBILIEHHEM 3 QeK-
TUBHOTO KaTOJHOTO TaJCHHS HANpPSDKCHNS B CPAaBHEHUH C
aHOAHBIM [6]. DTO Takke OOBSICHSETCS MepeMelieHueM
KaTOZHOTO IISTHA C KAaIUIM Ha TOpEIl 3JIEKTPO/a U B CBS3U
C 3TUM — YIy4IlIEHHEM TeIJIonepeaayn B AIeKTpox [7].

Bb. M. Bepe3oBckuii, ccplasich Ha 3apyOeXHBIH OIBIT,
CUUTAET, YTO LUPKYJSAIUOHHBIMU OTOKaMH BHYTpPH KaIl-
1 0OBSICHSIETCS] pa3HHILIA CKOPOCTH IIJIABJIEHUS 3JIEKTPO-
Jla Ha mpsiMoit 1 oOpaTHOi nosspHocTH [8]. bomnee BbIcoO-
Kasi CKOpOCTh IUIABJIEHUS DJIEKTPOAA Ha MPSIMOM MOJIsp-
HOCTH CBsA3aHa ¢ 00Jiee MHTCHCUBHOW KOHBEKIMEN B Kall-
Jie, BBI3BAHHOM OonbImM cxxarueM ayru. [loTokn B Karte
YBEJIWYUBAIOT CKOPOCTH IUIABJICHHS MeTaia B Mex(as-
HOH TpaHuIe «KaIuIsl — Topen AekTpoaa». U3 puc. 1 ciue-
JIyeT, 4To TpH Toke meHee 45 A koaddunment pacmas-
JICHUSI C yMEHBIICHWEM TOKa YyBelnuuBaeTcs. JlaHHBINA
(aKT TPOTHBOPEUNT CYIIECTBYIOLIIMM IPEACTABICHUSIM.
ITpn oOpartHOit MONAPHOCTH OBUIO OTMEUYEHO YBEJINYEHHE
KOd(pHUIHEHTa PacIUTaBICHUS C YMEHBIICHHEM TOKa HU-
ke 50 A, uro oObsicHseTcs () (PEKTHBHBIM MaJIcHUEM Ha-
npsokeHus [9].





