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Abstract: This article discusses macro and microstructural studies of initial workpieces, as well
as semi-finished products for all technological schemes. In this case, samples for microstructural
analysis were prepared according to the usual method. During the analysis of the microstructure,
its uniformity of size and elongation of grains, texture, the presence of impurities, micropores and
microcracks were assessed.
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Introduction.

Macro and microstructural studies of initial workpieces, as well as semi-finished products for all
technological schemes (Fig. 2.4) [1] were carried out according to the usual method [1.2].

Samples for microstructural analysis were prepared as follows: cut teleete were mechanically
polished using a suspension of fine aluminum oxide in an alkaline solution of red blood salt, then
electropolished in a concentrated solution of sulfuric acid for 3 min. and etching.

Viewing of thin sections and taking photographs was carried out using a MIM-8M microscope at
a magnification of 200 and 300 times.

During the analysis of the microstructure, its uniformity of size and elongation of grains, texture,
the presence of impurities, micropores and microcracks were assessed.

Methods.

The microhardness measurements of the structural components of molybdenum and niobium in
the work were carried out using a PMT-3 device at a load of 100 g according to GOST 9450-60
[2.3].

The identifier was a diamond pyramid with a square base of regular tetrahedral shape with an angle
at the apex between the opposite faces of the pyramid.

When testing for microhardness, the surface of the diamond pyramid and the test surface of the
sample must be dry.

After pressing the identifier (Fig. 1) under the specified load into a clean flat surface, a small square
imprint remains on it.
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By measuring its diagonals di1 and d> using a microscope, we found their arithmetic mean:

_d;+d,

d o D

The hardness value Nn, is the quotient of the load divided by the conditional area of the lateral
surface of the resulting print

d? d’
2sin68” 1,854’

F-H, =g; from here F = that

 1854P

H 17 kg/mm? 2)

where: P - load on the pyramid, kg; d - the arithmetic mean of the lengths of both diagonals of the
print after removing the load.

When testing for microhardness, the load value was chosen so that the diagonal of the indentation
was at least 1.5 times less than the thickness of the material being tested; The depth of the
indentation must be at least 10 times less than the thickness of the material being tested.

The duration of exposure under load was 6 seconds.

The mechanical properties of the original blanks and rods obtained by pressing, longitudinal
rolling, rotational and radial forging were assessed by plasticity indicators (6%, ¢%) and strength
characteristics (ob, 60.2).

Mechanical tensile tests (GOST 1497-73) of cylindrical samples were carried out on a vacuum
tensile testing machine, consisting of a testing system, a vacuum system, a heating device and a
measuring system /14/. The installation diagram is shown in Fig. 2.

The installation consists of a testing machine, a vacuum chamber, including a vacuum, heating and
force-measuring systems, as well as instruments for regulating and monitoring temperature, and
an installation control panel.

Research results.

The testing machine ensures: maintaining the tightness of all systems when moving the machine's
grippers; centering of the sample due to the presence of a bellows and uniform heating over the
cross-section and length due to the rational installation of a tantalum sheet heater in the chamber.

The sample temperature is controlled by a tungsten rhenium thermocouple.

Loading occurs through the gearbox and worm gear; the deformation speed can be adjusted within
0.1-2 mm/min.

To cool the installation and heater components, an external water jacket is provided, which ensures
a temperature on the outer casing of no more than 35°C.
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Specimens of vacuum-melted molybdenum and niobium and sintered powdered molybdenum
were subjected to tensile testing at various temperatures under vacuum conditions of 1.10-4 MPa.

Fig - 1. Scheme of microhardness test.

1-diamond pyramid, 2-test object.

Fig - 2. Diagram of the installation for testing tensile samples in vacuum.

1-sample for mechanical tensile tests, 2-crackers, 3-cams, 4-rods, 5-heater.

The indicator of the stress state of the K;j material was determined as the average value [3.4]:
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Here: é:i(1+§g)
T J3 = 4R

where: R - radius of curvature of the sample along the neck d after destruction.

B cBs13u ¢ pa3dpocom IKCTIEpUMEHTAIBHBIX JAHHBIX MEXaHHMUYECKUX UCTIBITAHUIA U OMIPEICIICHHBIX
Ha uX ocHOBe L, m Kj wmaremarnyeckyio oOpabOTKy pe3yJibTaToB MPOBOJIWIM MO METOAY
HaWMEHBIIINX KBaJpaToB [4.5].

Due to the scatter of experimental data of mechanical tests and Lp and Kj determined on their basis,
mathematical processing of the results was carried out using the least squares method [4.5].

Conclusions:

For a comparative analysis of the effectiveness of existing and proposed technological schemes
for the production of small-diameter rods and assessment of their quality, macro and
microstructural studies were carried out, and various methods for studying mechanical and
technological properties were used.

LITERATURE

1. }O.C. TunaBoB Pa3paboTka u BHeApeHHE MaJIOOTXOJHON TEXHOJIOTUU MPOU3BOJICTBA IPYTKOB
u3 MonubeHa u Huobus.- Jlucc. Ha couckanue yueHeil cTeneHn KaHauaaTa TEXHUYECKUX HayK. -
M.:1994.285 c.

2. T.JI. Konmoropos., B.I'. MuxaiinoB u ap. I'maponpeccoBanue TpyaHO-Ae()OpMUPYEMBIX
TYTOIUIABKMX METAJIOB U cIu1aBoB.-M.:Metamnyprus. 1991. 144c.

3. A.IlKonukoB, }O0.C.TunaBoB u apyrue. MaremaTuueckass MOJENIb TEPMOHANPS)KEHHOTO

COCTOSIHUSI TEXHOJIOTMYECKOI0 MHCTPYMEHTa MpU TpyaHoAehOpMHUpYEeMbIX MaTepuaios. Jlerm.
BUHUTHU Ne 5. 1994

4. AllKomukxos, M.A. JleBuuxuyi, }O0.C.TwnaBoB m napyrue. Martemarnueckas MOZEIb
TEIIO0OMEHA M TEPMOHAIPSDKEHHOT'O COCTOSTHUS B CHCTEME 3aroToBKa - pabodyel MHCTPYMEHT
npu 00paboTKe Tyro MmiaaBkux Metauio. M3a. Bysos. Uépnas metamnyprus — 1194, Ne 9.

5. B.I'. Muxaiinos, I''M.HoBoxonoB, FO.C.TunaBoB u napyrue. MccinemoBanuwe mporecca
BBICOKOTEMIIEPATYPHOTO THAPONPECCOBAHUS TYrOIUIaBKUX MeTayuloB. M3BecTus By3oB «UépHas
metamutyprus» 1994. Ne 1, c. 42-44.

6. A.A.BapauamBuiny, FO.C.Tunasos. K.X.VpokoB. AHanu3 pe3ynbTaToB pacuéra napameTpos
TEMIEPATYPHOTO U TEPMOHANPSIKEHHOTO COCTOSIHUSI B CHUCTEME 3aroTOBKa-MHCTPYMEHT IpH
panuansHoii KoBKe. Hayuno-texanuecknii sxypHain @epll 2020. Tom 24. Ne 5, ¢.213-216.

54 Journal of Engineering, Mechanics and Architecture www. grnjournal.us



AMERICAN Journal of Engineering,
Mechanics and Architecture

GLOBAL RESEARCH NETWORK Volume 02, Issue 04‘, 2024 ISSN (E] 2993-2637

7. ¥O0.C.Tunapos, K. X.¥Ypokos, H.C.2OnmyponoB. Pacuér TemnepaTypHOro 1noJjs B 3aroTOBKax npu
nedopMaTIIUH Ha PaUaIbHO-00)KMMHBIX MallIuHaX. IHHOBAIIMOH TEXHOJIOTUsAIAp MIMHA-TEXHUK
)kyprai. KapMUU. Maxcyc con. 2021, ¢.140-146.

8. 10.C. Tunaros, A.A. Bapausmsuim, K.X. Ypokos. VMccnenoBanrne TeXHOJOTHIECKUX CXEM U
IIPOLIECCOB MPOU3BOJCTBA MPYTKOB Mayioro nuaMmerpa. Haygyno—rexuuueckuii xypHain ®@eplIH.
2021., Tom 25. NeS5. ¢. 191-195.

55 Journal of Engineering, Mechanics and Architecture www. grnjournal.us



