612 JI. . Hlanamaii, E. IO. Menooca, E. E. Maiiopog u op.

YK 620.172.25
DOI: 10.17586/0021-3454-2022-65-8-612-618

UCCJIEJOBAHUE HOBEMIINX CTOMATOJOTMYECKAX MATEPHAJIOB
METOJOM PACTSIKEHUSA AJI51 ITIOJIYYEHUSA TAPAMETPA TIPOYHOCTH HA PA3PbBIB

JI. UL llAanaMait', E. FO. MEHI0CA?, E. E. MAIiOPOB®",
B. B. JIamriycoBa', H. C. OkcAC'

! Ilepsvuii Cankm-Ilemepbypeckuil cocyoapcmeentulil MeOuyunckul ynusepcumem um. axademuxa U. I1. Ilasnosa,
Canxm-Ilemepoype, Poccus
? Mockosckuii 20CY0apCcmeeHHblll MeouKo-cmomamonocuseckutl ynugepcumem um. A. U. Eedoxumoasa,
Mocxkea, Poccus
3 Canxm-Tlemep6ypeckuii 20cy0apcmeenbiil yHUBEPCUMEM adPOKOCMULECKO20 RPUGOPOCMPOCH,
Canxm-Ilemepoype, Poccus
“majorov_ee@mail.ru

AnHoTanus. Hogeillliue cToMaTosornyeckue MaTepualibl UCCAEA0BaHbl METOAOM PACTSDKEHUS AJISL MOTyYSHUs!
napaMmeTpa NpoOYHOCTH Ha pa3pbiB. COXPAHHOCTh PECTABPALMOHHBIX KOMIIO3UTHBIX MAaTEpUajoOB HA TBEPABIX TKAHAX
3y0a o0OecreunBaeTcss MEXaHMICCKUMU TTapaMeTpaMu, IIO3TOMY padoTa MEpCIeKTHBHA U aKTyalibHA ISl TepareBTHYC-
CKOM ctomaTosoruu. jis pa3HbIX KOMIIO3UTOB C MOMOIIBI0 aBTOMAaTU3UPOBAHHOMN pa3pbeiBHON MamuHbl UM-4P nomy-
YEeHBI TTApaMeTPhl TPOYHOCTH Ha pa3pbiB. [lapaMeTphl MPOYHOCTH U3MEPEHBI HA TPHUIIATH 00pa3laX, IUIONMAab Molle-
PEYHOTO CEYeHUS KaXAOTo oOpasla paBHsIach 5 MM. Pe3ynbTaThl H3MEPCHHIH 3aBHCHMOCTH MPOYHOCTH OT HOMEpa
CTOMATOJIOTMYECKOTO KOMITO3UTa MPEACTAaBIEHBI MOJIMHOMAMH TPEThEH CTENEHHU; ONpEeeNIeHbl 3HAUeHUsI JOCTOBEPHO-
CTH anImpoOKCHUMAIIHH.
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Abstract. The latest dental materials are tested by stretching to obtain a tensile strength parameter. The safety of
restorative composite materials on the hard tissues of the tooth is ensured by mechanical parameters, so the work is
promising and relevant for therapeutic dentistry. For different composites, the tensile strength parameters were obtained
using the IM-4R automated tensile testing machine. The strength parameters were measured on thirty specimens where
the cross-sectional area of each specimen was 5 mm. The results of measurements of the dependence of strength on
the number of dental composites are represented by polynomials of the third degree; the values of approximation reliabil-
ity are determined.
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BBenenue. B Hacrosiee BpeMsi OrpOMHOE BHUMAHUE B CTOMATOJIOTUH TEPANIEBTUYECKON YIe-
JISTIOT MEXaHHUYECKUM CBOMCTBAM KOMIMO3WUTHBIX MatepuaioB [1, 2]. Ha ceromusmnuii 1eHb coBpe-
MEHHBIE KOMITIO3UTHI aKTUBHO MCCIEAYIOTCS ONTHUYECKUMH, XUMUYECKUMU U MEXaHUYECKUMH METO-
namu u cpeactBami [3, 4]. CoctaB, onTHYECKHE U MEXaHUYECKUE CBOMCTBA MCIIOIb3yEMOTO KOMIIO-
3UTa YYUTBHIBAIOTCS 11 KOHCTPYKIIMU Pa3HOU CIIOKHOCTHU [5, 6]. YcmentHoe BOCCTaHOBIICHHUE pa3-
JUYHBIX CIIOXKHBIX Tpodriiel (1epeKToB) M MpUIAHNE €CTECTBEHHBIX OTTCHKOB TBEPABIM TKaHIM
3y0a SIBJISIETCS KITFOUEBOM 3a/1aueil TeparneBTUIECKON cTomarosoruu [7, §].

CoxpaHHOCTh Ha TBEPIbIX TKaHAX 3y0a pecTaBpallMOHHBIX KOMIIO3UTHBIX MaTepHalioB olec-
NeYnBaeTcsd TaKMMH MEXaHWYECKMMHU MapaMeTpaMu, Kak MPOYHOCTh Ha CKaThe U Ha WU3rubd, TBep-
JIOCTh K uctupanuto [9, 10].

Pactsxkenune u cxxaTue — COBpPEMEHHbIE Pa3pyLIAOLIMEe METOAbl UCCIECIOBAHUS MeXaHU4de-
CKHX CBOWMCTB TBEPJABIX BEIIECTB pa3HOW MpHUPOIbl. B Hacrosmei padoTe MCIOJIBb30BAICS METO.
pacTsDKEeHHUS, TO3BOJUBIINM MOMYyYUTh TAKOH HEMaJIOBAaXKHBINM MapaMeTp, Kak MPOYHOCTh Ha pa3pbiB
[9, 10]. AnaiM3 HaydHOU JIUTEpaATyphl MOKA3all, YTO MPOYHOCTH HA Pa3pbiB KOMIIO3UTHBIX MaTepHa-
JIOB MPAKTUYECKU HE UCCIIeI0BaHa.

Benymme (GupMbI-pon3BOIUTENN CTOMATOJOTHYECKUX PECTaBPALlMOHHBIX MaTepuajioB IO-
CTOSTHHO COBEPIIICHCTBYIOT MEXaHHUYECKHE W onTuyeckue (OJecK) CBOWCTBa, BEAYT pabOTHI MO TIO-
BBITIICHUIO OMOJIOTMYECKON COBMECTUMOCTH C TBEPJBIMH TKaHsMH 3y0a [11—14].

Henpio uccnenoBanus SBUIOCH UCIBITAHWE HOBEHIIMX CTOMATOJIOTMYECKUX MaTepuaioB Me-
TOJIOM PacCTSKEHHUsI IS OJIY4YEeHUS ITapamMeTpa MPOYHOCTH Ha Pa3pbIB.

ABTOMATHU3UMPOBAHHAs pa3pbiBHasi MamuHa. V3MepeHUs MEXaHWYECKOTO HampsKeHUs
(IpOYHOCTH) TPOBOJIMINCH Ha aBTOMATH3UPOBAHHOM paspbiBHON MamuHe MIM-4P [15]. Buemnuit
Bua IM-4P nipencrasiieH Ha puc. 1, a.

Puc. 1

OyHKIMOHANbHAs cxeMa pa3pbiBHOM MamuHbsl UM-4P npeacrasiena Ha puc. 1, 6. Mammna
COCTOUT U3 HUKHETO U BEPXHETo 3a)KMMOB /, B KOTOpBIE yCTaHaBiIMBaeTcs obOpasen. Hikuuit 3a-
KM COEJIMHEH C BUHTOM 2 HarpyXarouiero Mexanusma. BepxHuii 3a)kMM COEUHEH C CIIOU3MEPH-
TENbHBIM MEXAHU3MOM, COCTOSIIIIMM U3 pbluara 9 u MastHuka J. [Ipu BpalieHnn 31neKTpoaBUraresns
3 BUHT 2 HayMHAeT NEPEMEIIATHCS BHU3, B CBSI3U C UYEM YCHJINE PACTSDHKEHMsI IIEPENAeTCs Ha 3aKU-
MBI, 00pa3el] U U3MepUTeNbHYI0 cucTeMy. CTpenka 7 mepemenaercs 1o mkaie 6, ykasbiBas JIeicT-
BUTENIbHYIO HArpy3Ky, a mnepo 8 aBTOMAaTHYECKH 3allUChIBACT Ha Oymare auarpamMmy (KpHBYIO)

JOURNAL OF INSTRUMENT ENGINEERING. 2022. Vol. 65, N 8 M3B. BY30B. NPUBOPOCTPOEHME. 2022. T. 65, N2 8



614 JI. . Hlanamaii, E. IO. Menooca, E. E. Maiiopog u op.

B KoOpAWHaTaX Harpy3ka—juaedopmanus. Bpamenue 6apabana oCyIecTBISETCS MPU TTOMOITH 3y0-
yaTheIX KoJjiec 4 u /(). B HameM citydae CUTHaJI ¢ KOMITbIOTEpA MPUBOJNT B JIBH)KEHUE JIEKTPOJIBUTA-
Telb, U BCE BEJIMYMHBI C MAIIUHBI PUKCUPYIOTCS B CHELHAIBHO pa3pab0TaHHON MTporpaMMe.

Hccaenyemblie 00beKkTbI. B paboTe ricciienoBainch msaTh 00pa3IioB HOBEUIIIMX CTOMATOJIOTH-
YECKUX KOMIIO3UTOB:

1) Omnichroma Blocker — 3T0 yHUBepCanbHBIN JOMOJHUTEIBHBIN OMAKOBBI KOMITO3UT TIac-
TOOOpPa3HOW KOHCUCTEHIIMU, KOTOPBIN MpeAHa3HAuYEH JJIs BOCCTAaHOBJIEHUSI HEOHOM CTEHKHU MpHU 00-
mpHBIX Aedekrax Il u [V kmaccoB u BeIpakeHHOM AeUITUTE TKaHEH 3y0a;

2) Omnichroma — mpu pecTaBpamuy 3y0OB 3TOT HHHOBAITMOHHBIM ACTOOOPA3HBIN KOMITO3UT
MPUMEHSIOT KaK ,,yHUBEPCATbHYIO dMaib . B monoctax riyouHoi no 2—2,5 mm Omnichroma wuc-
MOJIb3YETCS KaK CaMOCTOSITeNIbHBIN MII0MOMPOBOYHBIN MaTepua,

3) Estelite Asteria — cBeTOOTBEpkKAaeMbIi, pEHTTCHKOHTPACTHBIN KOMITO3UITMOHHBIA MaTe-
puan nactooOpa3HON KOHCHCTEHIUH, MPEAHA3HAUYECHHBIM JJi1 BOCCTAHOBJICHUS NEpEeIHUX U OOKO-
BBIX 3y0OB B OMJIAMUHAPHON TEXHUKE;

4) Estelite Universal Flow Medium — HHU3KOMOyIbHBIN KOMIIO3UT cpeHen Bsa3KkocTu. Cde-
puyeckas popMa 4acTHUIl YHUKAILHOTO CHHTE3UPOBAHHOTO MOHOpa3MepHoro (200 HM) IIUPKOHHUEBO-
IO HaIlOJIHUTEIS B KOMOMHAIMKM cO C(EepHUECKUM MPEABAPUTENHHO MOJIMMEPHU30BAHHBIM KOMIIO-
3UTHBIM HAIlOJTHUTENIEM, TAK)KE BKJIIOYAIONIMM YacTUIbl KpEeMHHUU-IMpKOHa pazmepoMm 200 HM,
o0ecreynBaroT BHICOKYIO MMPOYHOCTh, HU3KHE MMOKa3aTeIu MOJIMMEPU3allMOHHON ycaaku (JIMHeHHas
ycanaka 2,3 %), UCTUPAEMOCTH, CBEPXJETKYIO MOJIUPYEMOCTh U YCTOHYMBBINA OJECK OTpecTaBpHUpO-
BAHHOM MTOBEPXHOCTH;

5) Estelite Bulk Fill Flow — KOMITO3UT HU3KO# BA3KOCTH JJIT 00bEMHOTO BHECEHUS B MOJIOCTh
(TonmmuHa ciosi MoxeT aocturatb 4 mMm). Bbicokas koHueHTpauus chepuyecKux KpeMHHUMN-
MUpKOHUEBBIX YacTHIl (200 HM) rapaHTUPYET IPOYHOCTH KOMITO3UTA, YCTOWYUBOCTh K UICTUPAHHIO U
HU3KUH NPOLEHT ycaaku (TuHelHas ycanaka 2,1 %).

O6pa3upr Estelite Bulk Fill Flow, Estelite Universal Flow Medium, Estelite Asteria,
Omnichroma, Omnichroma Blocker 6sutn mpenoctasiensr komnanueir OOO ,,I{enTp uMIIaHTaIuN
1 KoMriekcHoro JiedeHus ™ (Cankr-IletepOypr).

JKcNepUMEeHTAIbHbIe pPe3yabTaTbl. [[1s monydeHus mnapaMerpa MPOYHOCTH Ha pa3phiB
CTOMATOJIOTUYECKHE O0pa3libl pa3HbIX KOMIIO3UTOB KPEMMWIUCh B 3aXBaThbl pa3pbiBHOW kKamepbl. Ha
puc. 2 mpencrtaBieH oOpazer; Omnichroma Blocker B pa3peiBHON kamepe Marmuubl HM-4P:
MOKAa3aHO, KaK MOBOPOTOM BHMHTAa BBICTaBJSUIMCH 3a30pbl B 3axBaTax. OOpaszen LEeHTpUpOoBaiCs /10
UCIIBITAHUS.

Puc. 2

Jlis vcnbITaHUsT METOJIOM PACTSHKEHUSI PUMEHSUINCH CIEMAaIbHO M3TOTOBJIEHHBIE CTOMATO-
JIOTUYECKHE 00pa3Ilbl ¢ pa3HOM IUIOMIAABI0 TToniepedHoro ceuenus (ot 1 g0 5 mm). Mcnsiranus 06-
pa3loB NPOBOIUINCH Ha pa3pbiBHON MamnHe UM-4P ¢ npenenbHoi Harpy3kou P = 4- 10* H.
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JelicTByromue CHIIbI, IPUKIAIbIBaEMble K 00pasiy, co3/1aBajiuch BUHTOM 2 (cM. puc. 1, 0),
IPUBOJUMBIM B TIOCTYIIAaTEIbHOE JBIKEHUE YEpe3 CUCTEMY 3y0UaThIX Mepead U KHHEMaTHYeCKYIo
napy raiika—suHT. 3y0uaTble epeauy IPUBOIWINCH B JIBYKEHUE AJIEKTpOABUraTesieM 3. Ycuinue
BHUHTA 2 uepe3 3axBaThl /, 00pasel u TATY MepeaaBaich Ha KOPOTKOE TUIeUO phlyara 9, co3aaBas Ha
HEM AaKTUBHBIH MOMEHT. PEaKkTHMBHBIII MOMEHT, ypaBHOBEIIMBAIOIIMN aKTHUBHBIMA, CO3/1aBajICsl Ha
JUIMHHOM IUIeue pblyara 9 ycuiineM, BO3HUKAIOIIUM MPH OTKIIOHEHHH OT BEPTHKAIBHOIO IOJIOXKE-
HUS MasiTHUKA 5. MasTHUK TIPEACTABISUT COOOM KOJIEHYAThIA phIvar, MapHUPHO CBSA3aHHBIN C TATOU
u pelyarom. Takum o0pa3zom, BHYTpEHHHE CHJIbI ICHCTBOBAIM Ha MaTepuall U GUKCUPOBATIUCH UG-
poBbIM OJI0KOM coryiacoBanusl. [lomyueHHble naHHble 00pabaThIBAIMCh U MPEICTABISUIUCh B BHUJIE
TaOIUITBI HA KOMITHIOTEPE.

Ha puc. 3 npencrasnen oopazenr Omnichroma Blocker mocne ucnerranus. [Tapamerpsr mpou-
HOCTH Ha pa3pblB U3MEpPEHbI Ha TPUIUATH 00pa3lax, IJIomaab nonepeyHoro cedeHus (S) Kaxmuoro
obpasma paBHsutach 5 MM. Madopmarus 1o mapameTpy mMpoOYHOCTH Ha pa3phiB CBEACHA B TAOJIHUILY.

Puc. 3
JKCHePUMEHTABHbBIE PE3yJIbTATHI ONpe/Ie/IeHUsI MPOYHOCTH HA Pa3pbiB
CTOMATOJIOTHYECKOr0 KOMIIO3UTA

Martepua n, it | o, Mlla

1 145,21
2 145,12
. . . 3 144,95
Estelite Universal Flow Medium orrenka A2 7 144.99
5 145,01
6 145,11
1 143,05
2 142,98
. 3 143,05
Omnichroma Blocker 7 143,11
5 142,97
6 142,88
1 139,12
2 138,81
. . 3 139,05
Estelite Bulk Fill Flow orrenka A2 7 138.98
5 139,10
6 139,01
1 135,05
2 134,97
. 3 134,89
Omnichroma 7 134.91
5 135,11

6 135,1
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IIpooondcenue mabauywi
Martepuai n, it | o, Mlla
129,42
129,50
129,39
129,31
129,19
129,30

Estelite Asteria orrenka A2B

DN |B[W(N|—

Pe3ynbrarhl M3MEpeHUi 3aBUCHMOCTH NMPOYHOCTH (G) OT HOMEpa (#) CTOMATOJIOTHYECKOTO
KOMITO3HTA MPE/ICTABIICHBI TIOJTMHOMAMHU TPEThEH CTETIEHH M OIPEeIesIeHbI 3HAYCHUS TOCTOBEPHOCTH
armpoxcumarun (R%):

— o(n)=0,0136n — 0,142n" + 0,3844n + 129,17; R* = 0,9755 — ms Estelite Asteria,

— o(n)=-0,0075n"+0,105n* — 0,4018n + 135,37; R* = 0,7941 — 1 Omnichroma;

—o(n)=—0,0213n> +0,2347n* — 0,7454n + 139,63; R = 0,5561 — s Estelite Bulk Fill Flow;

— o(n)=—0,0094n" + 0,0824n* — 0,2053n + 143,17; R? = 0,7963 — s Omnichroma Blocker;

—o(n)=0,001n It 0,0198n 2 0,204n + 145,4; R?> = 0,9133 — mna Estelite Universal Flow Medium.

W3 npuBeneHHBIX pe3yiabTaTOB BHIHO, YTO MPOYHOCTH OOpA3IOB pa3iHyaeTcs. 3aBUCUMOCTH
MIPOYHOCTH Ha pa3pbiB OT HOMEPA UCIIBITYeMOro oOpasiia mpuBeieHbI Ha puc. 4: a — Estelite Universal
Flow Medium, 6 — Omnichroma Blocker, 6 — Estelite Bulk Fill Flow, ¢ — Omnichroma, 0 —
Estelite Asteria. [Ipoananu3upoBaB MOJyd4e€HHBIE 3aBUCHMOCTH, MOKHO C YBEPEHHOCTHIO CKa3aTh,

YTO U3 BCEX MCCIIEYEMbIX MaTepHalioB OoJsiee mpouHbiM okazaincs Estelite Universal Flow Medium.
0)

%) o, MIla o, Mlla
14521 % 143,11
145,1 143 |
145 f
. 142,9
144,9 | . | _ _ | | . |1
0 1 2 3 4 5 6 np,mr 0 1 2 3 4 5 6 nmr
8) 2)
o, MIla o, MIla
139.1 N 135,1 |
139 F % v
| 135
138,9 .
1388 . 134,9 —
0 1 2 3 4 5 6 n, WT 0 1 2 3 4 5 6 n, T
9) o, MIla ¢
129,5 _
129,4 f
129,3 .
1202 e

0o 1 2 3 4 5 6 np,mr
Puc. 4
3akJroueHmne. HpOBeI[CHHBIe OKCIICPUMCHTAJIBHBIC HUCCIICAOBAHUA CTOMATOJIOTUYCCKUX PCC-
TaBPAlIUOHHBIX MAaTCPUAIIOB MCTOJAOM PACTAKCHHUA UMCIOT BA’)KHOC IMMPAKTUICCKOC 3HAYCHUC KaK JJIS
HpOI/I3BOIII/ITeJ'IeI71 9TUX MATCPUAJIOB, TaK U CIICHUAJINCTOB B C(I)epe TepaHeBTI/IquKOﬁ CTOMATOJIOTHH.
HpeI[J'IO)KCHHaH MCTOAWKA MO3BOJIACT IMOJYYUTH IMapaMETp (I)I/I?»I/IKO-MeXaHI/ILIeCKI/IX CBOMCTB Marte-
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pHaJloB — MPOYHOCTh Ha pa3pbiB. llodydeHHbIE pe3yibTaThl PACIIUPSIOT CHEKTP HCCIeAOBaHUN
JTAHHBIX OOBEKTOB JUJISl U3YUCHHS] KPUCTAJUIMYECKOM PEIIeTKH Ha MOJIEKYJISIPHOM YPOBHE.
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