Table 1 — Properties of soil types and reinforced concrete

Denomination of an

el_ement,_chara_cter- Reinforce Sandy Clay loam Clay Limestone Vegetal
istic, dimension d concrete loam layer
xoﬂﬁf of elastici- | 31300000 | 90000000 | 345500000 | 1267900000 | 22000000000 | 55000000
Poisson's ratio 0.2 0.31 0.37 0.41 0.3 0.15
ar/]ﬁ]azr modulus, 12500000 | 60380000 | 26710000 | 48160000 | 7692000000000 | 13355000
Mass density, 2500 2000 2100 2200 2670 1250
kg/m

Ultimate tensile 3528000 | 6000000 | 14000000 | 20000000 11500000 6000000
strength, H/m

Ultimate strength in | 30,44009 | 58900000 | 88000000 | 100000000 | 100000000 | 58900000
compression, H/m

Type of soil located in sequence: vegetal layer — sandy loam — clay loam — clay — limestone.
Net finite elements were taken on warp mingled curvature, having 16 points of Jacobian size 100
mm on 50 mm. Diagrams of the routes, deformation (on the fig. 1), and stress were received as well.
Functional also allows the acquisition of margin of safety. It is possible to make conclusions about
deformations and routes only on the terrestrial parts of the reinforced concrete construction, on
primings, which are located on the territory of the Republic, and at given averaged properties.
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Summary. The technological methods and regimes to improve the electrical insulation strength of
anodic Al,O3 in vias of double-sided alumina bases for potential use in power multichip modules
were discussed. It was shown that after using of the appropriate technological approaches the
breakdown voltages of the obtained test samples were up to ~6 kV on working surfaces without
holes and up to ~2,5 kV in vias.

The aim of the presented research is developing of the methods and techniques using opti-
mized technological regimes to improve the electrical insulation strength of anodic Al,O3 in vias of
double-sided alumina bases for potential use in power multichip modules [1-6].

Preliminary experimental studies of fabricated alumina bases with vias matrices showed that
in the process of electrochemical anodization at the junction of horizontal and vertical surfaces in
vias, microcracks inevitably appeared due to anodizing fronts competing in different directions, re-
structuring of the porous structure and arising mechanical stresses, even if on the continuous surface
of alumina bases, microcracks were completely absent.

It was shown that the dielectric strength of anodic Al,Oj3 in vias increased by minimizing the
number of microcracks due to vias have chamfers (at an angle of up to 45 °C), a smooth profile at
the inputs with satisfactory roughness parameters were formed on the initial samples of aluminum
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bases by machining and due to the smoothing of microcracks during reanodization. Various meth-
ods and techniques were developed and investigated consisting the compositions of single and mul-
ticomponent electrolytes and the electrochemical conditions of multistage anodizing for the benefi-
cial (in terms of increasing the breakdown voltages in vias) structural rearrangement of anodic
Al,O3 and the formation of multilayer elastic and flexible coatings with minimization of the number
of microcracks and internal mechanical stresses. It was found that to ensure the high breakdown
voltages, it is necessary to prime (fill the pores) of anodic Al,O3; and heal defective microcracks in
vias with organosilicon varnish in an ultrasonic bath at a frequency of ~20-40 kHz at a maximum
power of ~0,5 kW and temperature ~30 °C during 20 min. Moreover, this technological technique
should be carried out in two cycles. Then after filling the excess varnish in the vias should be
blowed out with compressed air and after removed from the surface with a squeegee and treated
with a toluene solution, after which a multistage heat treatment procedure is carried out with a max-
imum temperature of 280 °C.

Thus, it was shown that after using of the appropriate technological methods the break-
down.voltages of the obtained test samples (fig. 1) were up to ~6 kV on working surfaces without
holes and up to ~2,5 kV in vias (fig. 2).

Figure 1 — Photo of various double-sided alumina bases with vias
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Figure 2 — Comparative analysis of technological methods influence on the breakdown voltage
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Summary. 3D modeling was carried out to determine the optimal diameters of grinding wheels for
backing the back surface of the tooth of a disk gear cutter with a module m = 1...16 mm. A linear
relationship has been established between the height of the tooth, the angle of the flute of the cutter
and the diameter of the grinding wheel. It has been proven that the formation of a “saddle’ on the
tooth during grinding with a wheel obtained by modeling does not affect the overall tool life.

3aTplI0BaHuE NITM(OBAHUEM 3aHEN MOBEPXHOCTH 3y0a MO KpUBOM B BUJE ciUpaiu ApXHu-
MeJna, HauboJiee TpyaoeMKasi, CJIOKHAsI M OTBETCTBEHHas ((PUHUIIHAS) orepalus, Ha KOTOPOU J10-
cruraercsi Tpedyemasi TOYHOCTb M KaueCTBO HM3TOTOBJIEHHUS TUCKOBOH 3yOope3HoW (MOIyIbHON)
¢dpesbl. Hanbounpmme mpobieMbl Ipu BEIOOpE METO/a 3aThUIOBAHUS CBSI3aHbI C TOYHOCTBIO TIOJTy4da-
eMoro npo¢uis U MPOU3BOAUTEIBHOCTBIO ONEpalK, KOTOpast JIy4llle BCEro obecrednBaeTcs Iu-
JUHAPUYECKUM CIPOPUINPOBAHHBIM HUTH(OBATBHBIM KpyroMm. [Ipu 3TOM cTpemsrcs BbIOpaTh Kpyr
HauOosnplIero nuamerpa. Ilpu Takom BeIOOpe 4acTo HE YAAaeTcs MOJYyYUTh 3aThIJIOK, MPOUUTU(O-
BaHHBIM M0 Bcell /uiMHe 3y0a, T. K. B KOHLE pabouero xoaa Kpyr MOXKET 3aJ€Th COCeIHUi 3YO0.
HenoGer kpyra npuBoauT K 00pa3oBaHuUIO «ceiiay Ha 3yOe. B pesynbrare ciHKa 3y0a MOKET BbI-
CTyNaTh HaJ NPOPUINPYIOIIEH pexyIlel KpOMKONH. DTOT HEAOCTATOK 3y0a ¢ «CeIIoM» 4acTo Mpo-
ABIISICTCSA TP TEPETOUYKE MHCTPYMEHTA, COKpalllas ero CyMMapHbI CpOK ciyxObl. Pemmurts oty
npobsieMy He yAaeTcs Jake NMPU YMEHbUIEHUH yucia 3yOobeB. [Ipu 3TOM coBpeMeHHOe MpPOU3BO/I-
CTBO HAIleJICHO Ha HCIIOJIb30BAHUE «MHOT'03YOBIX» (pe3 MOBBIIECHHON MPOU3BOIUTEIHHOCTH. To-
rapa NpuMCEHACTCA ﬂBOﬁHOC 3aThIJIOBAHUC. HGIHHH(i)OBaHHBIﬁ Y4aCTOK MOABEPTrarOT 3aTblJIOBAHUIO
PEe3IOoM ¢ MOMOIIbI0 Kynayka co cnagoM Ki B 1,5-1,75 pa3za GonbimM criaga Kynauka K A IUTH-
(hoBaHHOM YacTH. DTa JOTOJHUTEILHAS ONEepaIvs WX MEePEX0]l MPUBOIAT K YBETUUEHUIO TPY103a-
TpaT ¥ CTOMMOCTb U3TOTOBIIECHHS (PpE3BI.

Ha npakTuke auamerp AMCKOBOrO HUIM(OBAIBLHOrO Kpyra JUisl 3aThIJIOBaHMS 3aJHHMX IO-
BEpXHOCTEH paccunThiBaercs no dpopmysne (1):
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