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AHHOTauA

3aMeHa 9acTh METAIIMYSCKUX DJIEMEHTOB ammapata Min3apoBa KOMITIO3UIIMOHHBIMI MaTepruaiaMy TTO3BOJISICT HE
TOJBKO O6J'I€I“II/ITB AOCTATOYHO TAKECIIYIO U CJIIOKHYIO KOHCTPYKIUIO arrapara, HO U 3HAYUTCIIbHO YCIICBUTH eé.
Y aemeBneHne CBSI3aHO B MIEPBYIO OYEpeb C 3aMEHBI JTIOPOTHX KOHCTPYKITMOHHBIX CTajlell MEIUITMHCKOTO Ha3Ha-
YeHUs Ha Ooliee JienieBble KOHCTPYKIIMOHHBIE TIOJMMEpHbIE MaTepraibl. B 1aHHOlN paboTe paccMarpuBaeTcs
MPUMEHEHHE CYTIEPKOHCTPYKIIMOHHOT0 MaTepuaia PPSU (monudenunencynb(on) 1j1si ©U3roTOBICHUS KOJIEI]
anmnapara Mnu3saposa. [lanHblli MaTeprai MMEET Psijl 3aMeuaTeIbHbIX CBOMCTB, TAKMX KaK (PU3MO0JIOrHYeCKas
UHCPTHOCTD, yCTOfI‘IHBOCTB K CTepuaiu3alui U )ICSI/IH(i)eKIH/H/I, AcIaromuX €ro HpUBJICKATCIbHBIM JJIA
WCHobp30BaHus B MemuruHe. Kornbita ammapara Vnm3apoBa, n3rotoineHHble U3 Marepuana PPSU Takxke T0mKHB
06HaZIaTB PAAOM JOIMOJTHUTEIIBHBIX XapaKTEPHUCTHUK. A HUMCHHO, UMCTb NOCTAaTOYHYIO PEHTICHOIPO3PAYHOCTh U
00J1a1aTh HEOOXOMMBIM YPOBHEM JKECTKOCTH M IMTPOYHOCTH. C ITOM IEIHI0 METOIOM JIUThSI H3TOTOBJICHEI 00pa3Ibl
JUTSL U3yYEHHSI MEXaHMUECKHX CBOMCTB. B pesynbrare ncbITaHui MoTydeHa TiarpaMMa pacTsHKEHUS M BEIUHMCIICHBI
TaKvie MEXaHW9YeCKHe CBOWCTBAa KaK MOMYNb ympyroctu u koddduument Ilyaccona. Bemmumna momyctrmoro
HanpsDKEHUS TIPH pacTsbkeHun npuHuMaeTcs kak 35MIla. Lensio manHOW pabOTHI SBISIETCS MOJICIHPOBAHUE
HanpsDKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHHS KOJIbITa, M3roToBiiecHHOTr0 u3 PPSU u moydenue pekomeHmarumii o
BO3MOXHOCTH TIPUMEHEHHS TAKUX KOJIEI B MEAMIIMHCKON MpakTuke. JJaHHOE McceloBaHue Crioco0CTBYeT Ooliee
[ITyOOKOMY TTOHMMaHHWIO pabOTHI KoJer| anmapaTta MmmsapoBa, HaXOMAMIMXCS TMOJ JEWCTBUEM BHEUIHUX CTATH-
BaOIMX Harpyskax. Takum oOpa3om, MpUMEHEHHE MOIECTUPOBAHUS NpU aHaIM3e pabOTHI KOJIEI[ TTO3BOJISET
OIIpEe/IeNIATh HarOoJIee Harpy>KeHHbIE MX YYaCTKHA M ONEPaTHBHO MOJIEPHU3HUPOBATh KOHCTPYKILHUIO IUIS Tepepac-
MpeeeHNs HanpsbKEHUH B HEH.
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Abstract

Replacing some of the steel elements of the Ilizarov apparatus with composite materials allows not only to lighten
the rather heavy and complex design of the apparatus, but also to significantly reduce its cost. The reduction in cost
is primarily due to the replacement of expensive medical-grade structural steels with cheaper structural polymeric
materials. This paper examines the use of superstructural material PPSU (polyphenylene sulfone) for the manufacture
of Ilizarov apparatus rings. This material has a number of remarkable properties, such as physiological inertness,
resistance to sterilization and disinfection, making it attractive for use in medicine. The rings of the Ilizarov apparatus
made of PPSU material should also have a number of additional characteristics. Namely, they should have sufficient
radiolucency and the required level of strength and rigidity. For this purpose, samples for studying mechanical
properties were made by casting. As a result of the tests, a tensile diagram was obtained and such mechanical
properties as the modulus of elasticity and Poisson's ratio were calculated. The value of the permissible tensile stress
is taken as 35 MPa. The purpose of this work is to simulate the stress-strain state of a ring made of PPSU and to
receive recommendations on the possibility of using such rings in medical practice. This study contributes to a deeper
understanding of the operation of the Ilizarov apparatus rings under external compressive loads. Thus, the use of
modeling in the analysis of the operation of the rings allows us to determine their most loaded sections and promptly
modernize the design to redistribute stresses in it.
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