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Jlineapr30 BaHa 33/AYA TIPO THCK JBOX CITBBICHUX MONEPEHB0 HAMNPY)KEHVX LI H/IPIB HA TIPY SKHII AP 3 [0YaTKOBIMH ( 3JMIIKOBHMH) HAIPYHCHHIMHU

JIHEAPU30BAHA 3AJAYA ITPO TUCK ABOX

Maxkcumuyk .M.
XMeIbHUIBKUH HAIlIOHAJIBHUN Y HIBEPCHUTET, CIHIBBICHUX ITIOIIEP EI[HI)O HAIIPYKEHHUX
g Iﬁﬁﬁ‘;ﬁﬁﬁ(ﬁ‘giﬁ o [UJITHIPIB HA ITPYKHIM IIIAP 3
INHOYATKOBUMMU BAJTUIIKOBHUMHN)
HAITPY > KEHHAMMN

VIK 539.3

VY pawmkax TiHeap 130BaHOI Teopii Py KHOCTI P O3TITHY TO OCECHMETP MUHY 3aiady Mpo TUCK JBOX CIIBBICHUX IIUTi-
HIPHUYHUX LITAMIIIB 3 OYATKOBUMHM HAIp Y KCHHAMH, IO THCHYTh Ha IIAap 3 MOYaTKOBHMH HAIp Y KeHHAMH. J[OCIiKCHHS
NP E/CTaBJICH] y 3aralbHOMY BHUIJISL [UTS TEOPil BETMKUX TOYaTKOBUX AedopMaliiii Ta ABOX BapiaHTIB Teopil Malux moyar-
KOBHX Ae(opMaliil Ipu JOBUIbHIHA CTPYKTYypi NPy KHOTO HOTSHIHATY .

KiouoBi cioBa: niHeapu3oBaHa TeOpis MPYKHOCTI, MOYATKOBI (3aJMINKOBI) HANPYKCHHS, IHEPETBOPCHHSI
XeHke s, iHTeTpaibHi p iBHIHHSI Dpe aropMa, MEeTo A MOCIiJOBHU X HAOJIM KEHb.

Beryn

VY cydacHUX yMOBaX CTPIMKOTO PO3BHUTKY HAyKH 1 T¢ XHIKH JIOCIIPKCHHS BIUTMBY [TOYAaTKOBUX HATIPY KeHb HA
KOHTAKTHI XapaKTCPUCTHKU TPY KHUX TiJI, IO B3aEMOJIIOTh, € aKTyaJIbHOIO MPOOJIEMOIO K i (yHIaMeHTAIbHUX
PO3p00OK 3 MeXaHIKU JIe(OPMIBHOTO TBEPAOTO Tijla, TAK 1 IS TPAKTHYHOTO BUKOPUCTAHHS Y PI3HUX rally3sX IPOMH-
CJIOBOTO KOMIUIeKcy. OCOOIHMBO T CTOCYETHCSA PO3pPaxyHKy BaXKHX QYHIAMCEHTHHX IUMT 1 OyiBENbHUX Mepe-
KPUTTIB, IO 3HAXO AATHCS B MOJI Jii TpaBiTAllIMHUX CHJI TOIIO. TOMY € NOCUTH aKTyaJlbHHUM MPOBEACHHSI HOBHX
TEOPETHYHHX JIOCTiDKCHB BILIMBY ITOYATKOBU X (3aJMIIKOBHX) HANIPYKECHb HA KOHTAKTHY B3a€MO/IIO IIPYKHUX TiJI.

He 3Bakarouwm Ha iCHYIOYi JOCSTHEHHSA B TeOpii KOHTAKTHOI B3a€EMOJil MPYKHUX TiI, Bce Ie 3aJMIIa-
I0TbCA HEJOCTATHBO PO3poOueHi psx npobiaem. Cepen HUX — KOHTAKTHA O0CE CHMETPHYHA B3a€MOJIS HPYKHUX
TiI 3 IOYAaTKOBUMH HANPYXKEHHSIMH, a caMe: THCKY JBOX IONEepeHbO HAPYXKEHUX CHiBBICHUX MITAMIIIB Ha IIap
3 MOYATKOBUMH (32JIMILIKOBUMH) HANpy>KeHHAMU. OCKUIbKH O IMH 13 aCIIeKTIB Cy4yacHOi poOjIeMu IepelaBaHHs
HABaHTAXKCHHsI TIOB’ 13aHUH 13 SIKICHO HOBHMM IIi/IX0 JOM — BpaXyBaHHIM 3aJIMIIKOBUX HANPYXKCHb y TUTaX Ha 3a-
KOH PO3MOJIITYy THCKY B MICISAX IX JI0 THKY, TO PO3PaXyHOK Ba)KJIMBHUX €JIEMEHTIB KOHCTPYKIIiil Ta X CTBOpCHHS
JI03BOJIMTh €()EKTHBHIIIE BPaXOBYBATH M IHICTh MaTepiajiB MUIIXOM MPaBHJIBHOTO OI[IHIOBAHHS 3amaciB Mill-
HOCTI Ta JIOCTATHBO 3HIDKYBATH 1X MaTep iaJoOMIC TKIiCTh, 30epiraloun y miJloMy MOTpiOH1 (yHKITIOHAJBHI Xapak-
TePUCTHKH.

Ha croromHi amst mpo6ieM, SKi BiTHOCSATECA N0 KOHTAKTHHX 33724 NPYXKHUX T, Y paMKaX KJIaCHIHUX
MOCTAHOBOK OTPUMAHO PEe3yJbTATH JOCTIIKEHb, IO OXOIUIOI0 Th MHPOKe KOJIO MUTaHb. BOHU MOCTaTHBO BiNOO-
paXeHi y YHCIeHHUX MyOKaisfaX NepioUIHNX BUJaHb. Jle TalbHUI 0TI T 337124 KOHTAKTHOT B3a€MOJIT Py K-
HHUX TUI 3 TOYaTKOBUMH HANPYXECHHAMH NpeCTaBIeHUH y poboTax [1 - 4]. JlocnimkeHHS MUTaHHS KOHTAKTHOI
B3a€MOJi1 KIHEYHOTO IIIIHAPUYHOTO INTAMIy Ha MIBIPOCTIP 3 MOYATKOBUMU (3QIHMIIKOBUMH) HATIPYKCHHAMHU
po3mIHY TO Y poboTi [5]. 3agadi mpo TuCk 6e3 TepTd KOPCTKOTO KPYToBOTO IITAMIYy HAa IIap 3 MOYAaTKOBUMU
HaNpy>KeHHSIMU MpUCBsiUeHa poOoTa [6], y sKil JiHEapu30BaHA OCECMMETpUYHA 3aJaya po3B’s3aHa B 3arajbHO-
My BUDIAL. Y cTaTTi [7] pO3IISIHY TO MPOCTOPOBY 3a1a4dy HPO THCK MPYIKHOTO MITAMITY NOBIIFHOTO MOTIEPEYHO-
TO MEepPeTHHY Ha MPY KHUHU MiBIpocTip 0e3 ypaxyBaHHS CUI TepTd, a B poboTax [8 - 9] mpeacTaBlieHO pO3B’SI3KH
OCECHMETPUYHOT 33/1a4i PO THUCK MOTIEPE THHO HAIPY KEHOTO IMIIIHAPA CKIHYEHHO | IOBXHH M Ha Py KHUH 1map 3
MOYATKOBHMH HAIPY> KEHHSAMH TPH JOBUIbHIA C TPYKTYPi MPY>KHOTO MOTEHIIANY IS CTACMBUX 1 HECTUC IMBUX T1M.

Merai mocTanoBka 3axayi

Mertoro gaHOi poOOTH € PO3B’SI30K OCECUMETPUYHOT CTATUUHOT 327241 PO KOHTAKTHY B3a€EMOJII0 JIBOX
CHIBBICHU X NPY KHU X LMJTIHIPUYHUX IITAMIIIB 3 II0YaTKOBUMY HANPY>KCHHSIMH HA MPY>XHUH IIap 3 MOYaTKOBHU-
MU HaIpy>XeHHAMU. PO3IIIHY TO BHIa JOK KOJIM map AeopMy€eThCs MiJ Ni€I0 TUCKY IBOX CHIBBICHUX KPYTOBHX
IITAMITIB KiHIIEBOi JOBKHHH Ta Pi3HUX pajiyciB i BUCOTH 0e3 BpaxyBaHHS CHUJI TEPTA MICJS BAHUKHEHHS Y HUX
Ho4aTKoBoro aedopmoBaHoro ctany. JloCHimKeHHS BUKOHAHO Yy 3arajbHOMY BHUIVIJI VISl CTUCIMBHX 1 HECTUC-
JMBUX TIT JUI1 Teopii BEMMKUX IMOYATKOBUX AedopMalliif Ta JBOX BapiaHTIB Teopii MaIMX MOYATKOBUX nedop-
MaIiif Ipu JOBUIBHINA CTPYKTYpi IPY>KHOTO TIO TSHITialy.

INoctanoBka 3amaui: Hexalt mpyxHHI HEOOMEXEHHH Iap 3 MOYATKOBUMH HAMpPYKEHHSIMHU aedop-
MYETBCS T Mi€I0 THCKY IBOX CIIBBICHHX MOTEPEAHBO HANPy KEHUX HUJIIHAPUYHUX MITAMIIB pi3HOT BHCOTH i
paniyciB. ToBmuHa mapy B M0O4aTKOBOMY Ae(OpPMOBAHOMY CTaHi ITOB’s3aHA 3 TOBIIMHOIO Y HeAe()OPMOBAHOMY

CTaH! BIIHOIICHHIM hl 27\,3h2. 30BHIIHE HaBaHTaXeHHA P BUKIMKae MepeMilleHHA BiTbHMX TOPIB B Ha-

npsmky oci cumetpii Oy, . BokoBi OBep XH1 IITAMIIIB, a TAKOXK MOBEP XHi LIAPY 38 MEXKEI0 KOHTAKTY BUIbHI Bif

30BHIMIHIX 3ycUJb. B 001acTi KOHTaKTy TiI A0 THYHUMH 3YCHJULIMHU HE XTY€EMO.
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JliHeapy30 BaHa 33/ A4a PO THCK JBOX CITIBBICHUX MOTEPEHB0 HANPY)KEHNX LIAJIHIPIB Ha Py HIl I1AP 3 HOYATKOBIMH ( 3 MILIKOBUMHN) HAIPY X HHSIMU

BBakaemo, o MOYATKOBI CTAHU y IMIApi Ta MTaMIaX OJHOPINHI Ta PiBHI, a IPY’KHI ITO TeHITiadM — IBIY1
HeTiepepBHO-TM epeHIIHOBHI (yHKIii anredpaifdHNX iHBapiaHTIB TeH30pa medopmamniit I'pina [4]. Kpim Toro,
T M TAMIIiB BUKJIMKA€E B IIapi Mane 30ypeHHs OCHOBHOTO HANPYXEHOTO CTaHy, AJI IKOTO BUKOHYIOTHCSI yMOBH

1 _ @22 . 33 _ 0. -
So =87 #0; S =0; A, =A, #A;.
VYci BeMYUHH, SKi BITHOCATHCS 10 BEPXHBOTO Ta HIDKHBOTO NPYKHHUX IMITAMIIB, OyJeMO 3aIUCYBaTH 3
BepxHiM iHAekcoM (1) Ta (2), BimmoOBiMHO, a I PY’KHOTO mapy — 6e3 iHaexcy.

BukJag mate pianiB aocaiiKeHb

JlocTi/DKeHHS IPOBOAMMO y KOOpJMHATAX MOYATKOBOTO Ae(hOPMOBAHOTO CTAHY Oyi, AKi TTOB’s13aHi 3

JMarpamkeBUMU KOOPIMHATAMH criBBimmomennavu y, =A.x, (i=1,3).

BpaxoByroun maHy MOCTAHOBKY 3ajadi, a TaKOXX HPHIYyCKAIOYH, IO MPYXHI MITAMIIM BUTOTOBJICHI i3
PI3HHX i30TPONHUX, TPAHCBEPCAIBLHO-130 TPOITHIX MaTepialliB, a MePEeMillleHHs] TOPI[iB MITAMIIIB 33 JAHO BEJIMYH-
HaM# €, 1 €_ — i1 BU3HAYEHHA CKJIaJIOBUX BEKTOPA IEPEMIIIEHHS 1 TeH30pa HANPYKEHHS Y IPYKHUX I TAM-
max imapi, MaeMO HACTYIHI TPaHUYH1 YMOBH:

1) Ha TOPISIX IPYXKHUX LITAMIIIB 3 MOYATKOBUMH HAIIPY KCHHSIMH:

ugl):_SJr; ‘C(r]z)=0; V(V)E[OoRl]» y3:h+H’ (D
u=-¢; 1?2 =0; V(r)e[O,R,)], y;=—h—H,; (2
2) Ha OOKOBI# MOBEP XH NPYKHUX I TAMIIIB:
o’=0; 1) =0; Y(y;)e€[0,H], r=R,, €)
o =0; 12 =0; V(y;)€l0,H,]. r=R,: Q)
3) Ha MeXi MPYKHOTO IIapy B 00JaCTI KOHTAKTY:
uy=u: On=0l; O, =1 =0. V() e[O.R]. ys=—h. )
uy =" On=07 O, =12 =0. V(1) €[0.R,]. y3=h: (©)
4) Ha MeXi IPYKHOTO IMIapy 1032 00JACTI0O KOHTAKTY:
033 =05, =0, V(r) elr,+x], y3=1h. ™)

YMOBH piBHOBATH MPUBO AAThH 10 CITiBBITHONIICHHS :

R Ry
Ip-0u(0.p)|  dp=[p-0s(0.p)| _ dp.
0 V3=h 0 V3=

A piBHOJII0OYA 30BHIIIHIX CHUJI BUBHAYAIOTHCS PIBHICTIO

R Ry
P=-2n[p-0,(0.p)| _ dp=-2n[p-0s(0.p) _ dp.
0 Y3=h 0 V3=h
KpiMm TOrO, y BHmaiKy OCECHMETIPHYHOI 3aJadi BHKOPHCTOBYEMO IWIHIPUYHI KOOPJWHATH
. 1A _ -0,5
(r,0,z,) (1=12),ne z, = ysn,".

aramsmmit posgmsox {7 =74 v,z, %" nocrasnenoi samaui ana Bunagky pisnux xopenis 7, =1,

OyIeMO IIYKATH Y BHTJIA i

17 =&, (nz 01+ 2) [ = 1)+ (=my) " =2B9GHOO) 37 =22))) |+
RO 5 [JO (o, ) (Sz(ocf)zl) +2,5,(ayz, )) +
k=1
s,(1 _[o(VlYkR(i)))

lekR(i)Il (VIYkR(i))

Jlns BU3HAYEHHS HAIpPYKEHO-Ae(OPMIBHOTO CTaHy y MPYKHUX LUJIIHAPaX BHKOPUCTOBYEMO JiHEApHU-
30BaHi PiBHAHHS [4] 3 AKMX BUIJIMBAIOTh BUPA3M JJISI KOMIIOHEHT BEKTOpa MEePEMIIICHHs 1 TeH30pa HANpPY KEHHS
VTSl CTUCITUBU X 1 HEC TUCJIMBH X Til.

+R(i)(27k)71b1(1? H” |1+ +z, [ L(yovin)S (2 ) | ) - (8)
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ugi) =g, <(m2 - l)vl_1 + [I—ZE(")(H(")G(;))_l (r2 —2212 +4m,z, (vl_l +Zl)ﬂ Xf)l)

() (02,0 HO So(l_]o(lekR(i))) .
+ 0,5R I(y vwr 1+ . = +v.z |msin(y, v,z,)+
;Xk { by vy (Vv )l:( ( vlykR(,)Il(VlykR(,)) 12y | my sin(y, vz,)

(l_mz)

Vi

+ cos(y, vz, )} ——= (00(’) ) [ (Sz (Ot(ki)zl ) + Zlv1S~3 (0’(1:)21 )) +(m, — 1)V1§ (Otg)Zl )}}> >

n,

o = C, e, < SEVy, (HV9Y R (l)|:(l+m1)ll (vl“ +zl)+(1+m2)lzzl] +

i 024 G i so(I=1,(vy Rm)
+ZX( ) {O,SR( )2bz(/3Yk”110 (vonr) {(1+m1)llyk (H()(H_ v(; R(i); (\I/Yk R(i))) "
11k 1I\"1ik

+vz, ]cos(ykvlzl)+(1 +m,)l, sin(ykvlzl)] -

—aJ (cx(’)r){(1+ml)l <’)(§ (af'z,)+vz,8; (o 1))+(1+m2)12§ (af'z 1)H> ©)

l 4Er(1+m,) R? , ,
Tgr) =Cyue, <W o+ ZX { kalb()l (kaﬂ"){(l'*‘”ﬁ)'h (H( ! [1

" sy (1— _]o(VlykR(i)_))
VﬂkR(l)Il(VlYkR(l))

]+ vz, j sin(y,v,z,) — (1 +m, ) cos(y,v,z, )} +

+lJ (a7 [ (z)(1+ml)(§2( (I)Zl)+V12S (0‘21)21))+(1+m2)‘§ (a:)21)}}>’

Vi
I+m,
I+m, ’
-1, -1 1
(@107 = 05 (O35 +Of33) 5 (O35 = Op33)(0y33+ Ofy5) 7 _ ] O3
m, = P m, = C, =
Mgy (hyqs) s 1,

_l .
[ = {031313(0)1331 + (@315 = O35, (O] 135 +0f33)(@) 74 +0f133) 7 );
=

e i=1, 2,,6(’)—E(’)(8m A+ Hn " —4H v +(1—m,)RO*H™ ")) S =

Ks3-

-1

' -1y,
K 1313( 13314_}\'3q3(K 1313_K 1331)(}\‘3q3 +)qu1nl) )’

[ = {((D,B}B(’nl +my —1) = 35m) (m 0,5 (1+m, ),
L=

(K'yyy 1y + (Mg Ag K = 2K = K ) =30 g g (2nx

3333 1111 3113) ]3]3) 2

!

.

imof

= w;maﬁ (Sn 5 Szza S33), KZWB = K;WB (S1 1> S22, 533 ) — CKJIaJIOBI TEH30pa MOYJIiB IPYKHOCTI
YETBEPTOTO MOPSAKY, A; — KOeIli€HTH BHIOBKEHHS B3I0BXK KOOPIMHATHHX OCEH V)

S L (0 2) = RO sop ' ch(p, 2 R7) + E“Vsh(w, z,R™7),

S L(042,) = =sh(uz, R™") = M ch(p,z,R™?),

S4 (021 = RVsohy sh(u,z,R™V) + Ech(u, z,R™),
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Sy(al"z,)) = —ch(u, z, R D) = M*Dsh(p, 2z R™D),
E(k l),M(k’l) ,bgg — BEJIMYUHM, IKi BUPAXKAIOThCS 13 TpaHUYHUX YMOB (1) - (7).

HampysxeHno-neopMiBHUAN CTaH y NPY>XKHOMY IMapi 3 MOYATKOBUMH (3QJIMIIKOBHMH) HAIIPYXCHHAMU
I PIBHUX KOPEHIB 7, =71, BU3HAYMMO 3 [4] uepes rapMoHiiHi QyHKUii y BUrani inTerpanis Xankes. 3ano-

BOJILHMBIIN IpaHHuHi yMoBH (1) i (2), micns psiay nepeTBOPEHb IpH Y = (=D h (i=1, 2) matumemo:
wy =0, (I C e[S K&, <&p>d&j 0= 0, 0@, E)E. (o)
0 0 0
re o =Cyl,(l+m)x, K =h® /RO, ¢, =2ehv", @, =m(s,—s,)v;".
VY cniBBimHomeHHAX (10) BBe ICHO MO3HAYCHHS :
0(E) =&'B,R ™ (1-K(©) ™.
K()=x-(t—e" +1)t+x-sht)”, k=s,—s, t=2h"%Ev".

BukopuctoByroun po3B’s3ku 1 nuiiHapa (9) # 3amoBonpHA04M rpaHudHi ymosu (1) - (7), 3Haiinemo

BIIACH1 3HAY€HH 3a/Ja4i U1 BUNAJKY PIBHMX KOPEHIB 1, = 1 ,:

()

v, =2mkH ™, o = ;lfz) e J,(W)=0 (k=0,1,2,...). (1)
BpaxoByrouu rpaHUYHi YMOBH, CTali XS()BI/ISHa‘{I/IMO 13 CHCTEMHM ApHU X 1HTE TPAIbHU X P IBHS Hb:
120 ) corie= 1) (<1
o (12)
[ O&)J,(Ep)dE=0, (p>1)
0
f(p)=—¢.0, [1 0 = 2(my =DR™0, %5 p+ s D 1y Jo(p) +
k=1
+0,5(m, =Ry biui I, (vkle“)p)] +[&0@)K ("), (Ep)e.
k=1 0
e ©, =, (m, —1)—ms, )nl_1
Ta 3Benemo (12) 10 iHTerpadbHUX PiBHAHD THITY PpearoibMa Ipyroro poay BiAHOCHO ¢ yHKIT Q(&)
s 2 2% O(w)K (uh® U
& 0() = ——— pe) += [ LR WGy, )
TI®, Ty u
pE)=¢, [( (1))\|/0 (&,0)=2(m, ~DR*6; 1"y, (&, 0) + o, ZXECZ)WO (TR
k=1
+0,5(m, - 1) R*? Zb(”xﬁj)\vo (& iy, vR" )j :
k=
1
e W, (x,y)= It" COs Xt CoS ytdt .
0
Ipomyckatouu AesiKi BUKIAIKH, MATUMEMO
[e70@)J, @©)de =8, EC (001 R) 11, " =N, @R (4
0
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Cuctemy (13) 6ymeMo mrykaTd METOIOM MOCIIIOBHUX HaOmmkeHsb. [lpu RD =R =R , TOO JaHa
3aJaya CIiBNajae i3 3a7adyero Mpo THCK NPYKHOTO LWIIHAPUYHOTO LITAMITy pajiyca R Ha NpyXHHUH wWap 3 mo-

YaTKOBUMH HanpyxeHHIMH [ 8 - 9]. HyIboBUM HaOIMKEHHAM IS Q(‘:) oyne:

&0 (&) =-2(nw, )" p(&).

HacTynHi Ha6 IMKeHHs BH3HAYMMO 32 GOPMYJIOI0:
£'0" ()= 2n‘1Tu“Q”““’(&)k(uh(”wo(a, wdu
Po3B’a30k (13) 3ammmemo y BHTI '
6 <a>=géf"’<a>, (i=1, 2). s

AmnanorigHo [8 - 9], 1711 BU3HaYEHHS CTAJINX XS:) (k=0,1,2,.., i=1,2) oTpuMaeMO HeCKiHYEHH] KBa-

b

3ipeTyJISIPHI CHCTEMH aJITeOpaldHI X PiBHSIHB :

0
o+ 2o, =B (k=012 i=1 2). (16)
n=0
Ipu obuuncnenni Gynxkuii (15) i koedinienTis (16) OUBIIICT, IHTErpaiB y KIHIEBOMY BUTJIS A1 HE 00-
YUCIIOIOTECS. TOMY, MOYMHAIOUH i3 APYTOro HaOIMXKEHHS, MiAiHTerpanbHi QyHKUIl pO3KIAAI0TECA Y PAIM MO
CTETEeHIX h_(i), 10 J103BoJisIe 00uncIMTH KoedinieHTH cucteM (16) Had KEHO.
BukopucToByI0UH yMOBY PIBHOBaru, BCTAHOBUMO 3B’S30K MDK OCaJlOM TOPIIB IITAMIIIB Ta PIBHO JifO-
Y010 HaBAaHTAXKCHHS

PV =8ne, EVw, (k0,1 "RV Y %, (=1, 2).
BusHauuBmu HeBinoMi cTami ng) (k=0,1,2,.., i=1,2) i3 cuctem (16), MOXkKHa OOUMCIIMTH HAIPYIKE-

HO-7e(hOPMIBHHUH CTaH SIK y MPYKHUX IIITAMIAX, TaK 1 B mapi3a ¢popmyaamu (9) - (10).
VY pes3yapTaTi HFOTO PO3B’I30K MPEICTABICHUHN Y BUTJLAL PSAIB Yepe3 HECKIHICHHY CUCTEeMY KOHCTAHT,
III0 BU3HAYAIOTHCS 13 CHCTEM PETYISIPHUX JIHIHHUX anreOpaidHUX piBHSIHb.
Cuctema (16) Oyyia po3B’si3aHa METO JIOM PEAyKIlii sl o TeHIiany bapTeHesa-Xa3aHOBHYA TIPH TAKHX
snauennsx napamerpis: V=", =0,5; k =n=32; [ =10; A, =0,7; 0,8; 1; 1,1; 1,2. Ha puc. 1 npeacras-
. . . RO2p=() 5 .
JICHUI PO3MO/iJ KOHTAKTHUX HAMPYIKEHb IIiJ] MITAMIIAMH T 05, a Ha pHUC. 2 — IIepeMIllleHHs y TPy K-

HHUX IITaMIIax S;Iugi) npu & =0,75.

10
- / 1 I —
] SE—
-~ ——— -—
. - B —— h\xk
N IS
_._.———'—'—"'_'_——___H e b
23 =
__,_._.——'—"'""/
—— sl
0 1
l 023 0.30 0.73 1 e 33 37 !
. P
Puc. 1 - Po3mogisi KOHTAKTHEX HATIPYkKeHb Puc. 2 — Ile pemi e uust y npy:kuux umamnax npu & =0,75

i 1T aM naMu

Ha puc. 1, 2 nyHkTupHi JiHii BiANOBiAAIOTH MEPEMILICHHIO 1 HANPY>KEHHIO MPHU BiJICYTHOCTI MOYaTKO-

BUX HAIIPYKEHB ( ?\,1 =1), CyninbHi— 3 MOYaTKOBHMH HAIIPYKCHHAMHU.
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BucHoBku

VY naHiit poOoTi B paMKax JIiIHeapH30BaHOI Teopii MPYXKHOCTI MOJAaHO ITOCTAHOBKY Ta PO3B’A30K OCECHU-
METPUYHOT CTATUYHOI 3a/1a4i MPO TUCK ABOX CHIBBICHUX CKIHYEHHUX HMJTIHAPUYHHX MITAMITIB 3 TOYATKOBUMH
HaNpy KeHHSIMH Ha MONepeHbO HAMPYXKEHU map, 11 skoi 0ym chopMynboBaHi BilOBiAH1 IPaHUYHI yMOBH.
Bci pocnipke HHS BUKOHaHI y 3arajibHii Gopmi Ans Teopii BeIMKUX (CKIHUEHHMX) MOYATKOBUX Aedopmamiid i
JIBOX BapiaHTIB MaJMX MOYATKOBUX JIeopmMaliil Ipu JOBINBbHIM CTPYKTYypi MPYKHOTO MOTEHLIady s CTUCIU-
BUX 1 HECTUCIIMBHUX T1JI.

UYucnosa peaizaiis METoAy AOCHTIIKEHHS Jana 3MOTy TpadidHO BiOOpa3HTH BIJIMB MOYATKOBHUX Ha-
IPY’XEHb Ha 3aKOH PO3IOJiIy KOHTAKTHUX XapaKTePHCTUK IIONEPEJHbO HANPYKEHHX TUT M IO TeHIialiB
HaWIpOoCTIOT CTPYKTypH, IKM I HOJITa€ Y HACTYITHOMY:

1) mo9aTKOB1 HANPYXKEHHS TPU CTUCKY NMPHU3BOIITH 0 3MEHIICHHS CHINM Halpy>KeHb y IHJIHAPHIHUX
mTamIax, a mpu po3TATHEHHI — JIO X 301IbIICHHS, a JUIs1 TepeMillieHb BCe BiIOYBA€THCS HABIAKY;

2) HaWOULIPINMHA BIJMB IOYAaTKOBHX HAINPYXKCHb BiJ3HAUCHWH HA OMUHIA MOBEpXHI IUIHIPHIHUX
mrramMniB y 3pizax 0 < § < 1;

3) W mpy KHOTO MIapy BIUIMB MOYAaTKOBHX HANPYXKEHb aHAJIO TIYHMI, IPUIOMY Ha XapakTep Ail moyar-
KOBH X HaIIpy>XCHb HOTO TOBIIMHA HE BIUIMBAE, a BIUIMBAE JIMIIC HAa X 3HAUCHHS,

4) GimbII CYTTEBO, y KUIBKICHOMY IUIAHI, MOYATKOB1 HAMpY>KEHHS IifOTh y BHUCOKOETACTUYHUX Ma-
Tepiasiax y MOPIBHSAHHI 13 O UTh I >KOPCTKUMH, aJie IKICHO TXHii BIJIMB 30€piraeThcs;

5) HeOe3NeYHOoI0 € CUTyaIlid, KOJH IOYaTKOBI HAaNpPYyXKEHHS HAOJIDKAIOThCS 10 3HAUCHb ITOBEP XHEBO 1
HECTIHKOCTI, OCKUIb KM KOHTAKTHI HAIIPY>KEHHS 1 IePEMIIEeHHS P i3K0 3MIHIOIO T CBO I 3HAUCHHS.

To6T0, HaABHICTH MOIEPEIHHO HAMPY’KEHOTO CTAHY IIiJ Yac KOHTAKTHOI B3aeMOJii MPYXHUX TN Ja€
3MOTY PEryJIOBaTH KOHTAKTHI HaNpy KEHHs Ta MEepeMIlleHHs NPU pOo3paxyHKax Ha MIIHICTh AeTajeld MalluH Ta
KOHCTPYKIiH. [IpyyomMy mist KOHTAKTHUX HaNpysKeHb HEOE3MEYHUMU € TI0YaTKOBI HANPY KEHHS y BHOAIKY PO3-
TATHEHHS, a Ul IePEMILCHHs — Y BUIAJKy CTUCKY.

Orxe, BUSABICHHUI TIPY JIOCJIDKSHHI BIUTMB MOYaTKOBH X HANPYXXEHb € CYTTEBHM JUIS CTUCIMBHX Ta HE-
ctucauBuX T Lle miaTBep MKEHO OJepKaHUMU aHAJITHIYHUMH, IpadiIHUMU Ta YUCIOBHMH Pe3yibTaTaMU, 110
Jla€ 3MOTY BUKOPHCTOBYBATH iX B IHKEHEPHUX PO3PaXyHKaX.
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Jlineapr30 BaHa 33/AYA TIPO THCK JBOX CITBBICHUX MONEPEHB0 HAMNPY)KEHVX LI H/IPIB HA TIPY SKHII AP 3 [0YaTKOBIMH ( 3JMIIKOBHMH) HAIPYHCHHIMHU

Maksymchuk DN. Axisymmetric contact interaction of two coaxial pre-tighten these cylinders and elastic
layer with initial (residual) stresses.

The article deals with the coaxial mixed type task of measuring pressure of prestressed two coaxial cylinder
punches upon a layer with initial (residual) stresses within the framework of linear elasticity theory. We consider the cases in
the absence of the friction forces. In general, the research was carried out for the theory of great initial (ultimate) deforma-
tions and different variants of the theory of small initial deformations with arbitrary structure of elastic potential.

It is assumed that the elastic dies as well as the layer are made of different isotropous, transversely isotropic or
composite materials and they are interacting on one of the dieses surfaces.

The mode of deformation in elastic layer with initial (residual) stress will be defined with the help of harmonic
functions as the Henkel integrals. We should note, although the Henkel-method does not provide exact solutions, but it lets us
reduce the task to the Fredholm equations, which let us use the method of consecutive approximations. Consequently we got
a components of potential vector and tenzor of deformations in the case of equal roots of axis-symetrical type task.

So, the received solutions are defined by lines with the help of very many constants. These constants are defined
with two systems of regular linear algebraic equations. The research was carried out on the problem of the influence of initial
stresses on the law of distribution of contact disorders in the elastic layer with initial (residual) stresses.

Key words: linear elasticity theory, initial (residual) stresses, Henkel transformations, theory of small initial deformations,
Fredholm equations.
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