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Fig. 1. Dependences of the value of the contact pressure along the contact
length of the cuffs

Fig. 1 shows the distribution of contact pressure in the cuff, the surface length
from 10 to 25 mm corresponds to the proposed cuff, and at a length of 42 to 61 mm
corresponds to the standard cuff.

Therefore, the proposed cuff better seals the connection under the pressure of
the working environment, better seals the connection when there is no pressure due
to the elastic properties of the elastic ring installed in it.
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A new biodegradable magnesium alloy of the Mg-Zr-Nd system with the fol-
lowing chemical composition was developed: 3,1...3,15% Nd, 1,22...1,3% Zr,
0,6...0,7% Zn, the rest — Mg. For this alloy, there is a need to choose the rational
modes of heat treatment, which will allow to provide the optimal complex of me-
chanical properties.
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The mechanical properties of the alloy are determined not only by the amount
and dispersion of the excess phase after aging, but also by the grain size of the ma-
trix. The coarse-grained structure is undesirable because of its negative effect on
mechanical properties, especially plasticity. In this regard, the hardening tempera-
ture must be chosen so that it provides the most homogeneous solid solution, while
minimally affecting the growth of the matrix grain.

To determine the optimal hardening temperature, the microstructures of the
samples of the developed Mg-Zr-Nd magnesium alloy were investigated. For this
purpose, the alloy was melted in a crucible induction furnace IPM-500, as well as in
a gas distribution furnace according with the serial technology. The refining of the
melt was carried out by VI-2 flux in a distributing furnace, from which the metal
was gradually removed and the increasing additives of alloying elements Zr, Nd, Zn
were introduced, and then the standard samples were poured into a sand-clay form.
After casting, the samples were hardened at different temperatures: 450 °C, 500 °C,
520 °C, 540 °C.

Microstructure studies have shown that raising the hardening temperature has
led to an increase in grain size. However, even the temperature of 540 °C has not led
to complete dissolution of eutectic secretions along the grain boundaries.

According to the results of the microstructure study, the empirical equations
of dependences of grain size (1) and the amount of excess phases (2) on the harden-
ing temperature were deduced:

y=0,4892 x — 147,4429 + 2,22 (1)
y=-0,1119 x + 69,2442 + 0,77 (2)

Using the obtained dependencies, the optimal hardening temperature has been
obtained — Thara = 570 °C. It provides a microstructure with the following parameters:
the grain size of the matrix is 129...133 microns; volume fraction of excess phase —
4,7...6,2%.

Thus, the following mode has been selected as the heat treatment of the new
Mg-Zr-Nd magnesium alloy: heating to 570 £+ 3 °C, holding for 8 hours with subse-
quent air cooling and aging at 200 £ 5 °C for 15 hours with air cooling. The resulting
microstructure of the alloy after head treatment had no excess eutectic precipitates,
grain boundaries were clean and clearly seen. The heat treatment resulted in a high
complex of mechanical properties of the alloy: the tensile strength o = 286...292
MPa, the elongation 6 = 5,2...5,8%.
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The use of biodegradable magnesium alloys for implants in osteosynthesis involves
the manufacture of complex shape structures with a variety of holes, threads, etc. In this
regard, there is a need to use a material with an increased complex of mechanical properties
to ensure the good quality of manufactured complex elements.
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OTHOIIIEHUEM MaCChl OTIMBKHU K Macce *kujkoro metamia (TBI'). 9To moxer noctu-
raTbCs TAKUMH CIIOCOOAMU: PUMEHEHUEM 3aKPBIThIX PUOBLIEHN B3aMEH OTKPBITHIX;
UCIIOJIb30BaHUEM MIPUOBLIEH 111apo0Opa3HO (POPMBI; TEIIIOU30AUEN TPUObLIEH;
CO3/1aHUEM M30BITOUYHOrO AABJICHUS B IOJOCTHU NPUOBLIN; YCTAHOBKON MPOTOYHBIX
Hapy>KHbIX XOJIOJAUIBHUKOB U JIp.

VY MeHblIeHHEe MacChl OTIUMBOK JOCTUTAETCSl B METAITyPIrHUE€CKOM IMEepeiere:
CHID)KEHHE KOJINYECTBA HEMETAIIMUECKHUX BKJIFOUEHUI U T'a30B B OTJIIMBKAX; BHEPE-
HUE HOBBIX (POPM MOAUPUIIMPOBAHUS, PACKUCIECHUS, 00ECCepUBaHUS; TPUMEHEHNE
BHEIEYHON 00pabOTKU METAILIOB.

O dexTuBHOCTD MUTHSA, onpenersiemas KM, moxeT ObITh yiydllieHa MOBbI-
[IEHHEM T€OMETPUUYECKOI TOYHOCTH OTJIMBOK.

Oco0oe MeCTO B MOBBIIMIEHUU 3KCIUTyaTallMOHHOW HAaAEXHOCTU OTIMBOK U
cONMMKEeHHE CBOMCTB JIUTHIX M KOBAHBIX 3aTOTOBOK 3aHUMAET KOMIIO3ULIMOHHOE JIH-
ThE€, KOTOPOE HUMEET OOJIbIINE BO3MOXKHOCTH 110 YMEHBIIECHUIO OTXO/A0B MeTala,
TPYAOBBIX 3aTpaT, MAaTEPUAJIOEMKOCTH MalllMH. Pemarommmu ist 3TOM TEXHOIOTUH
SBIIAIIOTCA KOHTAKTHBIE MPOLIECCHI, OCYIIECTBIISIONINE CBSI3b MEXKIY DJIEMEHTaMH,
COCTaBJIAIOLUMHU KOMIIO3UIIHIO.

ITpu pa3paboTKe HOBBIX TEXHOJIOTMUYECKUX MPOLIECCOB U COBEPIIECHCTBOBA-
HUM CYLIECTBYIOLIMX IPU MEPEBOOPYKEHUU JIUTEHHBIX LIEXOB LEIeCO00pPa3HO aK-
TUBHO BHEPSTh HAHOTEXHOJIOIMH, MO3BOJISIOLINE PE3KO NOBBICUTh MEXaHUUECKHE
U CITy»eOHbIE CBOMCTBA OTJIMBOK, a TAKKE CUHTE3UPOBATh HOBBIE, OoJee A3 (HeKTHB-
HbI€ ¥ IPOU3BOACTBEHHBIE MPOLIECCHl Ha 0a3€ aAUTUBHBIX TEXHOJIOTUH C UCIIOJb-
30BaHKEM 3D-nipuHTEPOB.
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