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Kopsavilkums. Konstrukcijas ar gumijas amortizatoriem 3 9 -2
veiksmigi pielieto darbmadnu biivéSara. Sakara ar nemitigo [l = Gj.[gijé‘ij +7#S€ij —— -(7”2)32]dv -
madnu un aparatu attistibu, arvien vairak pieaug an dinamisko v 1+ H 4 (1+ /U)
slodZu intensifite un pragbas pec detdu savstargja novietojuma
precizitates. Daudam madnam ir nepiecieSami amortizatori ar
mainigu stinguma raksturojumu. Saja raksta tiek piedavata - j PiUi dQ, (1)
amortizatora  konstrukcija, kuram ir mainigs stinguma Q

raksturojums speks — nog€de. Piedivatas konstrukcijas galvera
priekSrociba ir ta, ka elementi, kas nodroSina nelinearitti,
atrodas iek& amortizatora. Raksta piedavata art metodika tadas
konstrukcijas amortizatoru apréekinaSanai. Ar piedavatas
metodikas paidzibu var precizi aprekinat sakaribu speks —
nosde. Mingto sakaribu aprekina, izmantojot Ritca metodi.
Darba ir aplakoti tikai statiski amortizatora raksturojumi.

Atdegas vardi: stingums, elastordrs, spiede, amortizators,
speks — nogde.

I. IEVADS
Gumijas (elastogra) amortizatorus plaSi pielieto diafis
konstrukciis. Viens no svagakajiem amortizatora
raksturojumiem ir stingums. Daudzos gacthos ir

nepiecieSami amortizatori ar nelime stinguma raksturojumu.

Amortizatora stingumu statiskslodz raksturo sakaba sggks
— nogde.

Darlka tiek aptikots, K var iedit maingu stinguma

raksturojumu sgks - nosde elastor@ra amortizatoram un

aprkinasanas metodikada veida amortizatoram.akpieneru
aplikojam pilnu cilindrisku gumijas amortizatoru (1t.jat
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1. att. Cilindriskais amortizators

Sakarbu ,nosde — spks” aprkinasim izmantojot Ritca
metodi ar funkcioali
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kur:

s - hidrostatisk spiediena funkcija;
G — hides modulis;

u- Puasona koeficients;

& - defornacija;

P, —argjie spEki;

u; — parvietojumu funkcija;
Q- —kermepa virsma.

Ta, ka elastongra shnis ir b/h < 2 un Puasona koeficients p >

0.48, tad varam neiéxot
pienemamp = 0.5.

gumijas saspiezabu, t.i.

M=G[(sf +56)dV - [Xud2. @
\% Q

Ja izpilda nesaspiezalpas nosagumu:

dvu=u . =¢. =0
)] )] . )

tad funkcionls IT tiek vienkirSots:

H:ngfjdV—J-XiuidQ. (@)
v Q

Ta, ka elastondra shnis ir biezs (b/h < 5), varam nefot
gumijas saspieZaimu. Pimemamp = 0.5. Tad sak#ra sgks
— nogde ir:

®)

kur:

A — amortizatora nasle;

P — spks, kas darbojas uz amortizatoru;

G — hides modulis;

b, h — amortizatorgeometriskie izreri.

Rezulatu, ko iedist ar $s formulas patizibu, var redzt 2. att.
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Il. PEDAVATA AMORTIZATORU KONSTRUKCIJA

P Lai nodroSiatu amortizatoram neliseus stinguma
raksturojumus, tiek piewata phna vipaina neelastosma
(pieneram,  trauda) piksrite  iek&  elastondra
amortizatoram. 3da gadjuma amortizatora dafba ks
sadaita trijos posmos. (5. att.)
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2. att. Sakaba sggks — nosde pilnam cilindriskam amortizatoram ;Az
o , , , . . L SESEBELLLT0N
Paslaik, lai elastoBma amortizatoriem idagu nelinara RS 5
stinguma raksturOJumu, Izmanto amortizatorus aneZOﬁjU ’0"0’0:;:;:;:;:;:‘2‘:;.00
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(3. att.).

Dazs konstrukciis nav iespjams izmantot migtos
amortizatorus, jo tie ir sargiti. Sana atbalsti (ierobezZajt)
atrodas arpus paSa elastara amortizatora, apeéc Sim
amortizatoram gab#a izneri ir lielaki neka parastam
elastonera amortizatoram. @ ka sanu  atbalstam 5, att. Jaunas konstrukcijas elasteanamortizators ar neliari stinguma
(ierobezodjam) janodroSina, lai nerastosagvietojumi, tas ir  raksturojumu (sgks - nosde)

izveidots no &rauda, kas stipri palielina amortizatora masu. .
Dazreiz tas ir tikums. Pirmais posms ir no Aidz B. Saj posna metliska

plaksnite izstiepjas un neieteldn amortizatora daifbu.

P Amortizators dgrbojasﬁkparasts amortizators. Otrais posms ir
no B lidz C. Sa posma d&rauda piksrite ir izstiepta un
amortizators darbojasakamortizators ar diviem elast@éna

A slaniem.

C

|-
~ "

I1l. ELASTOMERA AMORTIZATORA AR TERAUDA PLAKSNITI
SAKARIBAS SHEKS — NOSEDE APREKINU METODIKA

Izmantojot &du amortizatora konstrukciju, varat divi
varianti.

1) Neelastortra shna stingums ir daudazkt lielaks par
elastongra stingumu.

2) Neelastorgra shpa stingums ir saBmojams ar
elastongra stingumu.

3. att. Cilindriskais amortizators gimna atbalstu (ierobeZgjti) Apliukojam gadumu, kad neelastogra shna stingums ir
daudzlart lielaks par elastogra stingumu. Tda gadjumu
deforngjas tikai elastorrs.

Pﬂ‘ Kad sigks 0 < P < B kur P, sgks, kad amortizators A

klast par B; tad sak#u sgks — nosde gkinam ka parastam

cilindriskam amortizatoram:

: (6)

A kur:
Ay — amortizatora na@sle;

P — spks, kas darbojas uz amortizatoru;
4. att. Cilindrisle amortizatora ar ana atbalstu (ierobeZgt) stinguma G — hdes modulis:

raksturojums sgks — nosde . L .
Jums s b, h — amortizatorgeometriskie izreri.
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Ja spks P ir liekks par R, tad koggjo nodi rekina ka summu

no diviem amortizatora daitlas posmiem:
As = A+ A, (7)

kur:

As — kofEgja amortizatora na@sle;

Ay — amortizatora n@sle pirmaji posna;

A, — amortizatora n@sle otraji posna.

Amortizatora nos&di otrag posma Ay

amortizatoram, kam ir divi elast@nma shni.

rekinam  ka
A = 2-P-05h |

2
37Gb 2 1+4ﬁ

(®)

kur:
A1 — amortizatora n@sle;
P — spks, kas darbojas uz amortizatoru;
G - lades modulis;
b, h — amortizatorgeometriskie izreri.
6. atela posms AB ir linars (amortizators darbojasa k
parasts cilindrisks), posmBC amortizators darbojasak
amortizators ar diviem elast@na shniem.

A

P

P>

P1
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6. att. Piedvatas konstrukcijas amortizatora stinguma raksturojums

DaZreiz ir nepiecieSami amortizatori, kuriem irrakineka
divi darlibas posmi ar dadu stingumu. %Ida gadjuma
amortizatod var ievietot vaiik par vienu neelastoim
plaksriti. Aplakojam ga@umu, kad amortizatarir ievietotas
tris neelastoRra pkksrites (7. att.).

7. att. Elastorgra amortizators ar neliaau stinguma raksturojumu

76

Pirmais amortizatora daias posms (A — B) ir, kad &s 0
< P < R, kur P, - sgeks, kas darbojas uz amortizatoru. Baj
posnma amortizators darbojas ak parasts cilindriskais
amortizators. Posma bag neelastosra pkksrite, kas
atrodas amortizatora Vid izstiepjas, amortizators Aliist par
B (amortizators ar diviem elast@na shniem).

Otrais amortizatora daitas posms (B — C) ir, kad & P,
< P < B. Sajfi posna amortizators darbojagilamortizators ar
diviem neelastogra shniem. Posma beip visi neelastogra
slani ir izstiepti, amortizators B list par C (amortizators ar
cetriem neelastoana skniem).

TreSais amortizatora dabdas posms (C — D) ir, kad&¢s P
> P, visi neelasto@ra shni ir izstiepti, amortizators darbojas
ka amortizators agetriem neelastodna shpiem.

Kad sggks P ir liekks par spku P, tad amortizatora kajo
nosdi rekinam ka summu no trim dafbas posmiem:

As = A+ At A, %)

kur:
As — koggja amortizatora nasle;
Ay — amortizatora n@sle pirmaj darlibas posri
A1 — amortizatora n@sle otraji darlibas posia
A, — amortizatora n@sle treSaj darlibas posm

Amortizatora no&di pirmaga darlibas posrm A, apekinam
pec formulas (6), nasli otrap posna A, apkinam pec
formulas (8). Amortizatora nddi treSaji darlibas posm A,
aprkinam tapat ka amortizatoram arcetriem elastogra
slaniem:

4-P- 0250
b

A, = (10)

2 1

37Gb?|1+1

kur:
A, — amortizatora n@sle;
P — sgks, kurs darbojas uz amortizatoru;
G — lides modulis;
b, h — amortizatorgeometriskie izrari.
Amortizatora stinguma raksturojums (7. att.) irtiEsgpec
formulas (9).
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8. att. Amortizatora ar trim neelastdra pkksritem stinguma raksturojums
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Amortizatora stinguma raksturojums ir tgg, neieerojot
neelastoréra shpa defornmaciju.
Ja neievro elastorara skna defornaciju (darbojas tikai

stief®), tad
4
0-4(3)
2P - 05h|1 +
X
A, = 2 v . (A1)
37Gb 2|1 + 4[)
h
kur:
¥ = Gphp
Gh ’

G, — neelasto@ra skpa kides modulis;

h, - neelastorgra shpa augstums.

A — amortizatora ar vienu neelast@m pEksriti nosde,
ieverojot plaksrites deforraciju.

No formulas (11) ir redzams, ka, ja b/h > 2, ndeimsra
slana deformaciju var neiegrot.

Pientram, ja neelastoeéna sknis amortizata ir no misha
ar G, = 10 kg/cnt un b, = 0.1 cm, tad n@sles pieaugumsiis
ap 0.08 % .

IV. SECINAJUMI

Piedivato metodiku var veiksigi izmantot amortizatoru ar
mairigu stingumu konst@$anai un stiphas apgkinasanai.
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Vladimirs Gonca, Yuriy Shvab, Romans Kobrinecs. Rugedness rubber - metal elements at compression

The rubber shock absorbers are widely used in wariesigns and in many cases necessary shock etsseith variable stiffness, when the damping ddpen
on the settlement shock absorber. Now as a shatktadr with nonlinear stiffness using shock abgsrbéth side boards, at a time when it contacts tinder
part of the shock absorber, with emphasis, begirisetincreased stiffness of the shock absorbehisnpaper we propose a design of rubber shockriaéso
with variable stiffness. The main advantage ofgiteposed design lies in the fact, that the elemémas provide non-linearity, is within the buff@n contrast to
the shock absorbers with side boards). This isatgirdvantage, because they do not want to inctieasize of the shock absorber. The paper algmopeal an
analytical method for calculating the dependencthefforce - settlement” to shock the proposedgieander static load. The solution is obtainedtsy Ritz
method using the principle of minimum total potah&nergy of deformation. We consider only smatbdeations of up to 10%, just not taken into acddbe
weak compressibility of the rubber, and Poissoat®rof 0.5 was adopted. Availability of analyticallutions can successfully design a shock absavitlera
given stiffness. In this paper we propose two oifor calculating the dependence of the “forcettleament” for shock absorbers of this design: tifia layer,
that providesnon-elastomeric nonlinear characteristic in the process of theckhabsorber, cannot be deformed (its rigidity isdeeater than the rigidity of
rubber), second case, if it is deformed (rigidion-elastomeric layer is commensurate with the rigidity of rubber)

Buaagumup I'onua, FOpuii I1IBad, Poman Koopunen. JKécTkocTh pe3nHOMeTA/NIMYECKUX 3JIEMEHTOB MPH CKATHH

Pe3HHOBBIC aMOPTH3aTOPBI IIHPOKO MPUMCHSIOTCS B PA3IMYHBIX KOHCTPYKIMSIX; BO MHOTHX CIIyd4asiX HEOOXOIMMbI aMOPTH3AaTOPhI C IEPEMEHHOM KECTKOCTBHIO,
KOrJa JKECTKOCTh aMOPTH3aTOPa 3aBUCHT OT BEIMYHMHBI OCaiku amoprtu3aropa. Ceifuac B KaueCTBE aMOPTHU3aTOPOB C HENHHEHHO KECTKOCTBIO HCIONB3YIOT
aMOpPTH3aTOphl ¢ OOKOBBIMHU YIIOpaMH. B MOMEHT, Korjia HacTymaeT KOHTaKT Pe3MHOBOM 4acTH aMOPTU3aTOPa C YIOPOM, HAYMHACT YBEIMYHBATBCS JKECTKOCTh
amopTH3aropa. B 3T0il cTaThe mpeutaracTcsi KOHCTPYKIHS PE3HHOBBIX aMOPTH3AaTOPOB C IIEPEMEHHON KECTKOCTHIO. [JTaBHOE MPEHMYIIECTBO MpEaIaracMoi
KOHCTPYKIIMH 3aKJIFOYACTCsl B TOM, YTO SJIEMEHTHI, 0OCCIIEUMBAONINE HEIMHEHHOCTh, HAXOITCS BHYTPH aMopTu3atopa (B OTIMYHE OT aMOPTH3aTOPOB C
GOKOBBIMH yHOpaMH). DTO SIBISIETCS OOJIBIIMM MPEUMYIIECTBOM, TaK Kak He TPeGyeTcs yBENHYeHHs! pasMepoB amopTu3aropa. B pabore Tak e mpeiaraercs
AQHAIMTHYECKAs] METO/MKA pacyéra 3aBHCHMOCTH CHJIa - OCaiKa Ui aMOPTH3aTOPOB IIpEeJIaracMoil KOHCTPYKLIMM HPH CTaTHYCCKOi Harpyske. PemeHue
[OJIy4EHO METOAOM PHTIa ¢ MCIONB30BaHMEM MPHHIMIIA MHHAMYMa MOJHOH MOTEHIMAIbHOW SHepruu aedopmarmu. PaccMaTpuBarOTCS TOIBKO Majble
nedopmaruu 10 10%,Tak xe He OepéTcst BO BHUMaHHUE cliabasi CAKUMaeMOCTh pe3uHsl, 1 koddduuuent Ilyaccona npunumaercs 0.5. Hanmnune aHanutuaeckoro
pEILICHHS [IO3BOJISIET YCIEIIHO IPOSKTHPOBATH aMOPTU3aTOPhI JAHHOI KOHCTPYKLHHM C 33JaHHOI )KECTKOCThIO. B paboTe mpeioxeHs! ABa BapHaHTa pacdéra
3aBHCHMOCTH CHJA - OCaJKa Ui aMOPTH3aTOPOB MAHHON KOHCTPYKIMH. €CIIM TOHKHH HEPE3WHOBBIH CIIOH, KOTOpPBI 0O0OECIeYMBACT HEIHHEIHYIO
XapaKTepUCTHKY, B MpoLiecce paboThl aMopTH3aTopa He AedopMupyercst (ero xecTKOCTh HAMHOTO OOJIbILIe, YeM HKECTKOCTh PE3UHBI), BTOPOH Cllydai - eciu ToT
nehopmupyercst ((KECTKOCTh HEPE3HHOBOTO CIIOS COM3MEPHMa C JKECTKOCTBIO PE3HHBI).
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