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INVESTIGATING THE IMPACT OF STRENGTHENING TECHNOLOGIES ON
THE INDICES OF THE FATIGUE RESISTANCE OF SHAFTS

Issues on increasing the fatigue resistance of shafts by applying the method of surface
plastic deformation (SPD) are considered. The factors (the shaft dimensions and shapes, the
stress concentration, surface strengthening) are analyzed, and regression equations for their
quantitative estimation and application in design calculations are obtained.

Keywords: SPD method, shaft, strengthened layer, shaft shape and diameter, stress
concentration.
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(NWdwu  Jdbpnnwpwunyeiniup’ nh$bpbughw) fuwnbph Jwpbdwwnhlwywu wbunyewu
Yhpwndwdp:

Unwugpuypti pwnbp. gbpwyunniugywd dwuhwniywwnnp, nh$bpbughw) fuwn, ow-
nhdw| bwjuwagdnd b uwnwywnnid:

Lbpwénipymu: Ykuuwpwuwywu ghpwyunnuugyws hwdwlwnpgbiph [1] nunw-
Uwuphpnieintuhg wwngq nupdwy, np npwug nnpninwwmbiuuhywlwu Yhpwnnype-
Jniutbph bwywwnwyny YpYuoppuwlydwu hwdwp wuhpwdbion £ nwdb] owyunhdw
Uwjuwgédwtu U Ywnwywpdwt fuunhp, npt wnwybjugnyu Yepwny hwodh Yunup
wlwnnwiwnnpubph pninp dhinfuwgnbgneiniuubpp’ wwywhnybing npwug hwdwlwnpgh
ujwqugnyu Lutipqudwtuup:

Upfuwwnwuph uywuwnwlu £ Yunwwpdwtu punniubih unpwnbghwubph npn-
onudp, npnup Yepwotuwynpbu nhuwdhlwlwu hwdwlwngh Yuyninyeniup b Yudw-
gbgubt wywnniwwnnpubiph wnwudhu niuyghwubipp:
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UYy. 1. Eplip wquipnigywt wuphbwiny hwdwlwpgh gbpwlipniwgyws upubdwbn. (w)
dhwhnnuyhti wlyppniwgpnpbbpny, (p) dhwhnnuyght b Gpyhnnught wlpniwgpnputpny, (q)
dhwhnnuypti, Gphhnnuyhti U Gnhnnuyht wlpniwpnplinny

Cuwnpnieyniup 4G swihny Yuiudwsd £ npw Yhpwnnipniuhg: Grb ytpgubup
dwpnnt 4bphu dbpgnyph tipp wquunnyejwu wuwmhtwuny dnnbp, www nwu-
wnwyh thnpp swihbpny b quugqwény wwjdwuwynpdws' Ywnbih £ htnwgub) tnhn-
nwjhu wywniwwnnpubpp W Gpyhnnwiht wywnwwwnnpubipg deyp [2] (LY. 2):

UYy. 2. dbphu Ybponyph owipnhdwy gbpwlyippnuwgnid

Unwgywsd 9 wlywmnwwwnnpubpny hwdwlwnpgh fuunhpu £ yeppu ybponyeh
Ywnwywpynn Gogphwn swpdnudutiph wwwhnyndp uwghwnw| hwppnyeniuntd:
Cwdbdwwnigiwt hwdwp Uobup, np tdwt swpdndubipn wwwhnynn puwlwu dywu-
utiph phyp 14-u t [3]:

Ujunthtitnl wuhpwdtiown £ punpt| dp hwdwlwpght hwdwwwwnwuluwunn
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dhJjuug wpwdwagdnpbu hwywnwy Gu, hbwnbwpwp' fuwnp hwdwwywwnwufuw-
unuwd £ N fuwnwgnnubpny W ny qpnjuywt wipryntupny Lboh nh$tiptughw) fuw-
nhu [4], nph hwdwdwju whnniwnnpubpp wwpwwynp Gu htwnb] twuwwbu hwu-
nwwndwsd Yunwwpdwu unpwinbghwihu (Lboh hwjwuwpwlgnnyginiu)' hhdugwd
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npp b wtiwp £ ujuqunyh:
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THhuwpyynn hwdwlwpgh owywnhdw| junwywpdwu fuunhpu £ gunub| pu-
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Cunniubny, np V; $niuyghwubipi wupunhwwn nhdbiptiugbh tu, Yupbip &
ognwgnnoti| Phdwup owwhdwinipjwu ulygpniupp [5] W unmwuw| owywnhdwint-
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dhywywu hwdwlwpgp tywpwgpnn hwjwuwpdwu hwdhpunujwup b Yuwnwpb-
Y wwpqg duwipnfunyeyniuubn’ junwuwup owywndwinpjwu wwjdwuh Jbpouw-
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qwd nhuwdpyuywu hwdwwpgp uyuwpwagpynid £ hGnlyw) hwjwuwpnuing.

k= f(k) + g, (R)ug (k) + -+ + go(k)uo (k):

2. Luwnpbup f(k), g;(k), v, Vi, uj,i = 1,2,...,9 dniuyghwubiph wnbupbipp:
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3. Npngdnu BU Giph wwpwdbwnpbpp 8y 4, 2Gndwl wnwybiwgnyl wpdtip-
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npwnbin 4;, B;, C;, D;, L;, M; hwuwnwuwniu gnpdwlyhgubip Gu:

Yhuiwpyws nhdbiptughw| fuwnp punhwunip nénwip unwgynid £ HJB-h
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H.b. 3AKAPSH, M.I'. APYTIOHAH

OIITUMAJIBHOE ITPOEKTUPOBAHUE U YIIPABJIEHUE IINIOCKUM
MAHUIIYJIATOPOM C IPUMEHEHUEM TEOPUN
JNOPEPEHIIMAJIBHBIX UT'P

HpeJICTaBHeHLI ONTUMaJIbHas CXe€Ma IIJIOCKOI'0 MaHUITYJIATOpa € H36blTO'-IHblM YUCJIOM
aKTyaTOpPOB M C TPEMsI CTEIEHSIMH CBOOO/IbI, a TAK)Ke METOINKA €r0 ONTUMAaJIbHOTO MPOEK-
THUPOBaHMS U YIPABJIICHUS HA OCHOBE MaTeMaTHYeCcKoil Teopun uhepeHInaIbHbIX UIP.

Kniouegvie cnosa: manunynsTop ¢ U30BITOYHBIM YKHCIOM aKTyaTopoB, nudQepeH-
nyaJibHasg urpa, ornTuMaJbHOC ITPOCKTUPOBAHUC U YIIPABJICHUE.

N.B. ZAKARYAN, M.G. HARUTYUNYAN

OPTIMAL DESIGN AND CONTROL OF A PLANAR MANIPULATOR
USING THE THEORY OF DIFFERENTIAL GAMES

A 3-DOF planar manipulator with a redundant system of actuators, and a methodology
of an optimal design and control based on the mathematical theory of differential games is
presented.

Keywords: manipulator with a redundant actuation system, differential game,
optimal design and control.
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