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correspond to the calcium-phosphate coating, that’s why in the coating zone they have very high intensity. The
percentage of chemical elements in the coating according to EDS-analysis is shown in the table 1. EDS-analysis
has shown that modification of polymer’s surface by laser ablation using different calcium-phosphate targets
allows varying elemental composition of a forming coating. Also for both coatings the ratio Ca/P was calculated.
They were 2.17 for the coatings from hydroxyapatite and 1.52 for the coatings from dibasic calcium-phosphate

which is close to stoichiometric ratio 1.67.

Table 1. Chemical composition of the calcium-phosphate coatings

Tarcet At, mass% Ca/P
arge Ca P C 0 F -
Target 1 4391 20.20 12.96 22.67 0 2.17
Target 2 36.11 23.81 16.54 23.14 0.13 1.52

The modification of the polymer layer was carried by laser ablation with the use of two different by
composition calcium-phosphate targets. It was shown that the formed coatings have vivid. grained.
homogeneous surface and the average diameters are close to each other by value so their morphology differs
insignificantly. It was also found out that forming calcium-phosphate coatings by laser ablation with the use of

different targets allows varying elemental composition of forming coatings.
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Generation and investigation of titanium nitride coatings by vacuum arc deposition are considered in this
paper. Kinetic curves of hydrogen sorption were obtained for initial and modified titan samples, sorption velocity

has been calculated and microhardness has been measured.
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TuraH, SBISSICH Ba)KHBIM KOHCTPYKLIMOHHBIM MaTepHalioM, IMOABEPXKEH BOAOPOAHOW Kopposuu. Hutpua
TUTaHa, B CBOIO OYepe/lb, IPUMEHSIETCSl B KaUeCTBE 3alIMTHOIO MOKPHITUS Oilarojapsi CBOeH M3HOCOCTOMKOCTH,
TBEPIOCTH M XMUMHYECKOIl cTabMIBHOCTH. Bo3HHMKaeT HEOOXOAMMOCTh B MCCIICAOBAaHHMHU BIHMSHHS BOXOPOIA Ha
TaKue IOKPBITHS, BEIb BONOPOJ SBIACTCS ONHOW W3 NPHYMH MOSBICHUS AE(EKTOB, TPEIIWH, YXYIIICHHS
TUTACTHYECKUX CBOMCTB METAJUIOB (BOZOPOAHAS XPYIKOCTH), IPHBOIAINX K pa3pyIIeHIIo m3aenuii [ 1].

Meton BaKyyMHO-ZYrOBOIO pPAacCIbUICHHS XapaKTepH3yeTcs BO3MOXHOCTBIO KOHTPOJIMPOBATH MOTOK U
SHEPrUI0 HMOHOB, IIONAJAIOIMX Ha IMOMJIOXKY, YTO II03BOJISIET HAHOCHTh TOHKHE IUICHKH C 3aJlaHHBIMHU
napaMeTpamH, a TAaK)Ke MPOBOJIUTh HOHHYIO OUYUCTKY ITOBEPXHOCTH MOJIOKKH. VI3BECTHBINH HEJJOCTATOK JAHHOTO
METOJ]a 3aKJIOYaeTCsi B NMPUCYTCTBUM MHKPOKAIEIbHOW (pakiuu B MONTyYyaeMOM MOKpeITHH [2]. B Hamewm
Clly4ae 3TO HUBEIHPYETCs IPUCYTCTBHEM IUIa3MEHHOTO (GuIibTpa.

B xome skcmepmMeHTa OBLIO MOATOTOBICHO 4 oOpasma

tutaHoBoro cmiaBa BTI1-0 pasmepamu 13x13x1 wmwm.

OO0pa3pl TOABEPIIIMCH XUMHUYSCKOMY TpaBieHHi0o B 1M
pactBope H,SO,, mocne dyero ObUIM  MEXaHHYCCKU
oruutudoBansl g0 mmepoxosatoctd B 0,12...0,14  MKM.

IlokpblTuE HAaHOCWIOCH HAa BaKyyMHOH YCTaHOBKE I

MYYKOBOH M IIa3MeHHOW o0pabotku «Pamyra-Cnextpy. Ilo

3 &

Puc. 1. Cxema sakyymmno-0y206020
ucnapumens: 1 — kopnyc, 2 — depacamens, 3—  we Oomee (2,4..2,5)x10° Tla 2 wucxomHelx oOpasia
3AUWUMHDBLU KOJCYX, 4 — Kamoo, 5 — sxkpaH, 6 —
Kamywiku, 7 — cmompogoe okHo, 8 — anoo, 9 —

mokoozpanuuusarowul snemenm, 10 — BaKyyMHO# Oyru B TeueHmn 5 muH. [anee, 3a Bpems ¢ = 30
nOOHCULAIOWUTL ILEKMPOO

JOCTHXKCHHIO H606XOI[I/IMOFO OCTATOYHOTO JABJICHUS B KaMCpC

JAONOJIHUTCJIBHO OYHUINAJIMCh HOHAMH THUTaHAa I[MOCPEACTBOM

MUH npu noTeHnuane cmemenuss U = 150 B u toke nyru [ =
110 A mpousBoaMIIOCH HaMbUIEHUE HUTPUJA TUTAHA CHavalla Ha OJHY CTOPOHY, 3aTeM — Ha Jpyryto. Cucrema
BaKyyMHO-IyTOBOTO PacIbUICHHUS NPHBEeHA Ha puc. 1:

[ocne HaHeceHHs MOKPBITHS Ha 2 00pa3ia, u3Mepsuiach MUKPOTBEPAOCTh UCXOAHBIX 1 MOJU(UIIMPOBAHHBIX
o0pasnoB Ha MukpoTBepaomepe KB Pruftechnik. Jlanee Bce 00pa3ibl HaCHIIIaINCh BOIOPOIOM H3 ra30Boit (asel
npu temneparype 7 = 623 K u HauanpHOM naBineHu p = 1550 Topp mocpeacTBoM aBTOMAaTU3MPOBAHHOIO

kommuiekca Gas Reaction Controller. YMeHbIleHHe DaBIEHUSA B

S = KaMmepe CBHCTENHCTBYET O MPOIIECCe MOMIONICHHsT BOAOPOa H,

e 3Hasi 3aBUCUMOCTb JaBJICHUS p OT BPEMEHHU HACBILLEHUS ¢, MOXKHO

paccuuTarh CKOPOCTh COPOIMU BOAOPOaa 1o Gopmyite [3]

[annemes 10

S e TieM |
g v
: o
g (1)
e V' — oobeM kamepsl (175 cm”), S — addexTuBHAs mmomamb
0 ke o0pasia, ¢ — BpeMsl HACBIIIEHHS], p U py— KOHEUHOE M HadyalbHOE
0 1000 Q00 Axq
e JIaBJICHUE COOTBETCTBEHHO. Takske BIIOCIIEACTBUH Oblila H3MEpeHa
Puc. 2. Cxopocmb copbyuu 600opoda npu
HAcbIWeHuU U3 2a3060u Qasvl MHUKPOTBEPIOCT BCEX HABOJOPOXKEHHBIX 00pa3IoB.

Ha Puc. 2 mnpuBeseHbl KMHETHYECKHE KpPUBBIC IaBIEHUS B KaMmepe INpH HaBojopakuBaHuu: Ipaduku
NpUOOpeTaloT JMHEeHHBINH Xapakrep HaunHast ¢ t = 1000 c, cinemoBarenbHO, pacdeT CKOPOCTH COPOLUH ( II0
dbopmyne (1) nHeodbxomumo Bect B nHTepBae t = 1000-3400 c. Cxopoctu copbimu st Ti u TiN cocTaBwim qry

- 2 - 2
=544x%x10 S oM’ Hy/(c-em™) m qny = 2,6 x 10 oM’ H,/(c-cM”) COOTBETCTBEHHO, T.€. HUTPUIHOE MOKPHITHE TUTAHA

POCCHSI, TOMCK, 22 - 25 ATIPEJIS 2014 1. DPU3UKA




XI MEXKIYHAPOJHAS KOHOEPEHIUA CTYJIEHTOB U MOJIOABIX YUEHBIX

«IEPCIIEKTUBBI PA3BUTHS ®YHJAMEHTAJIBHBIX HAYK» 127

CHMAET CKOPOCTh copOumu Bogopoaa Oonee, uem B 20 pas. Takoe paznuuue, 04eBUAHO, OOBSCHSICTCS TEM, YTO
HUTPHJ THTaHa MMEET 3HAUUTENFHO MEHBILIME IapaMeTpbl PElIeTKH B CPaBHEHWH C THTaHOM M Iuddy3us
BOZIOPOJIa OKA3bIBACTCS 3aTPyJHEHA.

Jannpie mo mMukporBepaocTtu (mpu Harpyske P = 0,05) mcxomHbIX 00pas3smoB M 0Opas3oOB C MOKPHITHEM

npeacTaBieHsl B Taom. 1:

Tabnuya 1. Muxpomeepoocmu Ti u TiN obpasyos HadeHne MHKpoTBepmoctH TiN cymiecTBeHHO
O6p8:3€].[ MHKpOTBEPROCTE, [11a MPEBOCXOMUT AHAIOTHYHYI0 BEIMYMHY Ti, a TaKkke
TiT+1H ;g:g COOTBETCTBYET XapaKTEPHBIM 3HAUEHHSM JUIS TUICHOK
TiN 26,0 nutpua Tutana (20-40 I'Tla) [4]. U3 Ta6a. 1 BuaHo,
TiN+H 28,6

YTO  TBEPAOCTb  HABOAOPOXKCHHBIX  00pasioB
YBEJINYUBACTCS, 3TO KOCBEHHO MOXKET CBHIETEIBLCTBOBATH O IOSIBICHHH T'MIAPHIOHBIX (a3 Ha HOBEPXHOCTH
obpasua. IIpupocT MUKPOTBEPIOCTH NPH HABOJOPAKUBAHUM MCXOAHBIX 00pa3LoB THUTaHa B 2.5 pa3a GoJiblie
AQHAJIOTHYHOMN BETMYHMHBI I MOJU(HIUPOBAHHBIX 00PA3IIOB, YTO MOATBEPKIACT JAHHBIE O CKOPOCTH COpPOLUH
BOJIOpPOJA.

3amuTHOe nokpbiTue TiN, co3gaBaeMoe METOIOM BaKyyMHO-IyTOBOT'O PACIbLICHUS, CYIIECTBEHHO CHU)KAET
MHTEHCUBHOCTH MOIJIOLICHUs BoAOpoaa THTaHOBbIM criaBoM 11 BT1-0. Cxopocts copbuuu Bomopoaa mpu T =
623 K magaer B 20 pa3. MukpoTBepiocTh 00pa3lioB ¢ HaHECEHHBIM IOKpbITHEM cocraBmia 26 I'Tla, Ge3

nokpbiTus — 16 I'Tla.
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