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Lenpro nanHOM pabOTHI SABISIETCS pa3pabOTKa M U3TOTOBJICHHE YIPYTUX 3JIEMEHTOB
MMUTHPYIOIIUX MEKAaTOMHYIO CBA3b B YIJIEPOJHBIX CTPYKTYpax UIsl CO3/IaHHUsI KOHCTPYKTOpA,
KOTOpBI MOT Obl OBITh HMCIOJNB30BAH JJISl MPOBEACHUSI HATYPHBIX SKCIIEPUMEHTOB B 00JIACTH
MEXaHUKH JUCKPETHbIX cpea. CBs3p [oKHA OOECHeYuTh COOTHOUIEHHE MPOAOJIBHON U
MIOIIEPEYHOM KECTKOCTEN CX0KEE C COOTHOLLIEHUEM MEXKy aTOMaMH YTIJIEPO/A.

B pamkax paGoTel Oblla TpOBEpEeHAa BO3MOXKHOCTHh HMCIOJIB30BAaHUSI Pa3HBIX MOJENEH
CBs3U. B pe3ynbTaTe npu UCMOIB30BAHUM MOJEIM CTAJIbHBIX BUTBHIX MPYKUH U BUTHIX MPYXKUH
CHEIMAIbHOTO  CEYEHHUs  yJaeTcs  BBINOJHUTH TpedyeMoe  COOTHolIeHue. Pacyersl
MPOU3BOMIINCH METOJIOM KOHEYHBIX AJIEMEHTOB. J[Jii MpPOBEpPKU MOTYyYEHHBIX MAHHBIX OBLI
pa3paboTaH ¥ U3rOTOBJIEH YKCIIEPUMEHTAIBHBIN CTEH/I 110 U3MEPEHHIO TTPOI0JIBHON U CABUTOBOM
JKECTKOocTel. B  pesynbrare NpOBEACHHBIX OKCIEPUMEHTOB OBUIO MOATBEPKACHO, YTO
UCIIONIb3yeMasi MOJIENb MO3BOJSET C BBICOKOM TOYHOCTBHIO TOOUTHCS TPeOyeMOro COOTHOIICHUS
JKECTKOCTEH.

Jnst co3gaHusi KOHCTPYKIIMH C MCIHOJIb30BAaHUEM JaHHOM MOJIETH CBSI3H  OBLIN
pa3paboTaHbl KpemieHUs U MPOTECTHPOBAHBI Pa3NUYHBIE METOABI M3TOTOBIECHUS JeTaneil. B
pe3ynbTaTe pa3paboTaH KOHCTPYKTOpP, MO3BOJSIONMIMKA COOMpPATh YIIIEPOJHBIE CTPYKTYPHI, B
KOTOPOM B Ka4ye€CTBE CBS3EH MCIOIB3YIOTCS YIPYTHE AJIEMEHTHI C TPeOYyEeMbIM COOTHOIIEHHUEM

MPOAOJIBHON U MONEPEYHON KECTKOCTEH.
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The aim of this work is the development and manufacturing of elastic joints, that
simulates interatomic bond in carbon structures for use in constructor, which can be used for
experiments in the area of discrete structures’ mechanics. The connecting joint should have same
shear and axial stiffness’ proportion as carbon bond.

In this work different joint models were tested to being able to fit this task. As the result

coil spring and coil spring with special crossection models fits to the relation. Calculations were



made using finite element approach. To check the results of calculations the experimental
machine, that measures shear and axial stiffness, was developed and manufactured. Experiments
approved that developed elastic joint fits to the aim relation.

For making structures out of these joints the special connectors and ways of
manufacturing all these parts were developed and tested. As the result the joints with correct
stiffness relation and the connectors were developed and gives you a way to use them in discrete

mechanics experiments.



