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MNpegncnosne

1 PA3PABOTAH naBHbIM Hay4HbIM METPOJIOTMYECKNUM LieHTPOM «CTaHAapTHbIE CrpaBoYHble faHHble
0 hM3NYECKMNX KOHCTaHTax 1 CBOWCTBax BellecTB U matepuanos» (THML, «CCf»), Hay4yHo-nccnegosatesb-
CKMUM MHCTUTYTOM hmn3unkun tOxHoro degepanbHoro yHusepcuteta (HUN msmkn HODY)

2 BHECEH TexHn4yeckum KoMMTeTOM Mo cTaHgapTusaumm TK 180 «CTaHAapTHbIe CNpaBoOYHble faHHble
0 PM3NYECKNX KOHCTaHTax 1 CBOMCTBax BeLecTB U MaTepuanoB»

3 YTBEPX[JEH W BBEAEH B AENCTBUE MMpukasom deaepasibHOrO areHTCTBa No TeXHUYEeCKoMy
perynmpoBaHunio 1 MeTposiorum oT 22 aekabps 2017 r. No 2074-cT

4 BBEJEH BINEPBbIE

5 NEPEN3JAHUNE. MapT 2019 1.

MpaBuna NnpMMeHeHUs HaCTOSLWEero cTaHgapTa yCTaHOB/eHbl B CTaThbe 26 ®eflepa/ibHOro 3akoHa
oT 29 utoHA 2015 r. bh 162-®3 «O cTaHgapTusauum B Poccuiickoii degepaynmn». MIHdopmauna o6 ns-
MEHEHUAX K HaCTosLeMy cTaHgap Ty Ny6/MKyeTCS B eXerogHoM (Mo COCTOAHMIO Ha 1 AHBapsA TekyLlero
roga) MHpopMaLUMoHHOM yKasaTesnie «HaunoHaslbHble CTaHAapThi», a ouunanbHbli TEKCT U3MEeHEHW
M MOMpaBoOK — B €XeMeCAYHOM MH(OPMaLMOHHOM yKasaTese «HaunoHanbHble cTaHgapThi». B cnydae
nepecmoTpa (3ameHbl) WM OTMeHbl HaCTOSILLEr0 CTaHAapTa CooOTBeTCTBYlOLee yBeJOMIeHNe GyaeT
ony6/MKOBaHO B 6GivkaillemM BbINyCKe eXeMecCA4YHOro MHgopMaLMOHHOro ykasaTensa «HaunmoHanbHble
cTaHgapThl». CoOTBeTCTBYOLWasa MHpopMaLus, yBeJOMNEHEe N TEeKCThbl pa3MeLllaloTCsa Takke B UH-
hopMaLMOHHOW cncTeme 06LLero nosib3oBaHns — Ha ouumnanbHOM caliTe dPefepasibHOrO areHTCTBa Nno
TEeXHNYECKOMY PerympoBaHuio 1 MeTposaorum B ceTn MHTepHeT (Www.gost.ru)

© CrtaHgapTuHpopm. odpopmiieHne. 2018. 2019

HacTosawuii cTaHAapT He MOXeT 6bITb MOMIHOCTBIO UM YACTMYHO BOCMPOU3BEEH, TUPAXUPOBaH U pac-
npocTpaHeH B kayecTBe 0hMLMasIbHOTO n3faHus 6e3 paspellueHns defepasibHOIO areHTCTBa MO TEXHUYECKO-
MYy perysivpoBaHvio 1 METPosIormm
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HAUWOHAMNBbHGBIN CTAHAAPT POCCUWNCKOW® PELJEPALUUMN

rocypapcTBeHHas cucteMa o6ecnedyeHns eamHCTBa U3MEPEHNiA

HALMWOHANBHbLIN CTAHOAPT.
CTAHOAPTHBIE CMIPABOYHBIE JAHHBIE

CerHeTonbe303/1eKTPNUYECKMEe KepaMnyeckme marepmasibl Ha OCHOBe HMOBGATOB HaTPUA U Kanus.
OvanekTpuyeckme N Nbe3oasnieKTpUUYeckme xapakTepuctukn npmn temnepartypax ot 0 °C go 100 °C

Stale system for ensuring the uniformity of measurements. National standard. Standard reference data.
Segnetoelectric ceramic materials based on niobates of sodium and potassium.
Dielectric and piezoelectric characteristics at temperatures from 0 'C to 100 °C

JaTa BBegeHns — 2018—03—01

1 O6nacTb NpMMeHeHUs

HacToswmii cTaHAapT pacnpocTpaHseTcs Ha CTaHA4apTHbIe cnpaBoYyHble AaHHble (CC) o AnanekTpuye-
CKMX N Nbe303/IEKTPUYECKNX XapaKTePUCTUKaX CEerHeToNbe303/IeKTPUYECKUX KepamMUYecKnX maTepuasioB Ha
OCHOBE HMOBATOB HaTpUA 1 Kaninsa nNpym Temnepatypax oT 0 °C go 100 °C. KoTopble MOTyT 6bITb UCNOb30BaHbl
B y/IbTPa3BYKOBbIX Npeobpa3oBartesisax, paboTaroLwmnx B peXxnme npmema B LUMPOKOM AnanasoHe Temneparyp.

2 HopMaTUBHbIE CCbIJIKU

B HacTosilem cTaHgapTe MCnosib30BaHa HOpMaTUBHAsA CCblflka Ha CNeayoLwWwmii cTaHgapT:
FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpeaeneHHOCTb M3MepeHus. Yactb 3. PykoBOACTBO MO
BbIpaXXeHWN0 HeonpeaesleHHOCTU NU3MepeHNs

MpumevyaHne — TIpu NONL30BAHUN HACTOAWMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AelicTBUE CCbIIoY-
HbIX CTaH4apPTOB B MH(DOPMAaLMOHHONM cucTeme o6Lero noibL3oBaHNa — Ha ouumnanbHOM caiTe ®efepanbHOr0 areHT-
CTBa N0 TEXHWYECKOMY PerysimpoBaHuio U MeTPOIorun B ceTU VIHTEpHET Uan no exerogHoMy MHcopmaLyMoHHOMY ykasa-
Teno «HaunoHanbHble CTaH4apTbl», KOTOPbIA ONy6/MKOBAH MO COCTOAHMIO Ha 1 SHBaps TeKyLiero roga, 1 no Bbinyckam
eXeMecA4YHOro MHOPMaLMOHHOrO yka3aTens «HaunoHanbHble CTaHAAPTbI» 3a TeKyLWw i rod. Ecnm 3aMeHeH CCbINI0YHbINA
CTaHfapT, Ha KOTOpbI/i AaHa HejaTupoBaHHas CCbifika, TO PeKOMEHAyeTCs UCMO/b30BaTh [eACTBYIOLLY0 BEPCUIO 3TOr0
cTaHgapTa C y4eTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MeHeHWn. ECnn 3aMeHeH CCbINOYHbI cTaHAapT, Ha KOTopbIi
[aHa faTupoBaHHas CCbiika, TO PeKOMEeHAYeTCS MCNo/b30BaTb BEPCUIO 3TOr0 CTaHAapTa C yKa3aHHbIM Bbille rofom yT-
BepxAaeHua (NpuHATMA). Ecnn nocne yTBepXAEHUS HACTOAWEro cTaHAapTa B CCbI/IOYHbIA CTaHAApT, Ha KOTOpbI/ AaHa
faTupoBaHHas CCblsika, BHECEHO U3MEHeHne, 3aTparmsaioLiee NosoXeHre, Ha KOTOPoe AaHa CCbinkKa, TO 3TO NO/I0XeHne
pekoMeHAyeTcs NpUMeHATb 6e3 yyeTa AaHHOrO U3MeHeHus. Ecnn CcCbloYHbIi cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
)XeHue. B KOTOPOM filaHa CCbl/Ika Ha Hero, peKkoMeHAyeTCs NPUMEHATb B YacTu, He 3aTparmBaroLei aTy CCbiky.

3 O6uwme nNonoxeHms

31 OCHOBOW ANs cocTas/ieHns Tabnuu, sBUNCH AaHHble, NpuBefeHHble B Tabnmuax A.1. A.2 npunoxeHuns A.
TabnnuHble AaHHble pacCcunTaHbl* C NpUMMeHeHeM MeToAauK [2] n [3]. oToBpaxatoT 3Ha4UeHNss XapakTepu-

CTUK Nbe3okepammnyecknx matepuanoB cocTaBa LiaKbNacNbdramSbno 3/z{Bi203-Fe20 3] npn Temnepartype

25 °C. npuBefgeHHbIX B 3.1.1—3.1.7.

* Cm. W-

N3paHue opuymanbHoe
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3.1.1 OTHOCUTENbHAasA AN3NEKTPMYecKas NPOHULAEMOCTb e/k0 — OTHOLLIEHUM UHAYLMPOBAHHOIO B 3/1€K-
TPUYEeCKOM nosie 3apsiga Ha obknankax KoHAeHcaTopa, 3anosIHEHHOrO AN3NEKTPUKOM, K 3apsay, MHAYUUpPO-
BaHHOMY B TOM e Mosie Ha 06k/1agKax TOro XXe KoHAeHcaTopa € BakyyMHbIM MPOMEXYTKOM. ¢/cO paccunTbiBa-
10T o coopmyie

ele0 = 14,4 + CO » ctft, (1)

roe CO — emkocTb obpasua. d;

d — gvameTp o6pasua, M;

t — TOoNwMHa obpasua, M.

3.1.2 OTHOCUTEeNbHaA AnaneKkTpuyeckas npoHnuaemocTb. e°3/e0. nonapmM3oBaHHOro o6pasuya B doopme
AVCcKa B HanpasfieHUn, napasisie/ibHOM ero ocu nosisipusauunm, B yC/10BUAX NOCTOAHHOIO AaB/ieHuUs.

3.1.3 TaHreHc yrna guanekTpuyeckmx notepb (tg 5) — TaHreHc yrna mexgay BeKTopamMu MN/OTHOCTEN
nepemMeHHOro Toka NpoBOAMMOCTM U TOKa CMELLEHUA AN3/IEKTPMKa Ha KOMMJIEKCHOM M/1I0CKOCTU.

3.1.4 KoadhdhnumneHT aneKTpoMexaHNYeckol CBSA3M niaHapHol Mogapl konebaHuii (Kp) — nokasaTtenb
a(hheKTMBHOCTM Npeobpa3oBaHna 3/IEKTPUYECKON SHEPrMM B MeXaHUYECKYH0 IHEPruio unm npeobpasoBaHns
MeXaHUYeCKOW B anekTpuyeckyto. Kp paccuntbiBatoT no doopmysne

- 1+cT2 ' f2
n 1-i! (2)
L+m -

K * E
p "2
rae N — HaMMeHbLUMIA NOMOXUTE bHbIM KOPeHb YaCTOTHOTO ypaBHeHUs Beccensa (cm. Tabnuuy 9 [1]);
0 — nnaHapHbIn KoadduruneHT MyaccoHa (cm. [1]);
fr1 /al — yacToTbl pe3oHaHca 1 aHTUpe3oHaHca AJ/151 NepBOM rapMOHUKW. L.

3.1.5 Mbe3oanekTpuyecknini mogynb (c”. NKn/H) — HaBegeHHas nonspusaums B HanpaBreHun / Ha
efVH1LY MexaHW4eCcKOro AaBfleHUsl, NPUIOKEHHOro B HamnpaBfieHUW Y, W BennumHa gedopmaumn B Ha-
npasfieHUn /Ha eANHULY HanpsXXeHHOCTU 3NEeKTPUYECKOro MOJIs, MPUIOKEHHOIO B HanpaB/ieHUn Y, Hanpas-
neHve 3 — napajesnibHO ocu nosspusauymn. 1 — nepneHanKyIApHO ocy nonapusaunn. |31l paccuntbisatoT
no doopmyne

0.188 Kp -t0-5
(3)

roe r — pagumyc obpasua, M
p — M3MepeHHas NOTHOCTb 06pasua, onpeaensieMas METOAOM MMAPOCTATUHECKOrO B3BeLUMBaHUSA B OK-
TaHe. r/m3.
3.1.6 MexaHunyeckast LOOGPOTHOCTb N/1aHapHOM Moabl KonebaHuii (Qm) — OTHOLUEHME PeaKTUBHOMO CO-
NPOTUB/IEHNSA K CONPOTUB/IEHNIO MOCNEA0BATE/IbHOW 3/1EKTPUYECKON Lenn, 3KBUBaANIEHTHOW Nbe3okepamuye-
CKOMY 3/1eMeHTYy. Qm paccumuTbiBaloT no opmyne

A -102 @

roe R — conpoTuBreHve obpasua, M3MepeHHOe Ha YacToTe pe3oHaHca NepBoi rapMoHVKU. OM.
3.1.7 KoadhduuuneHT TeMnepaTypHO cTabuibHOCTU:

AIM| =L, 0X) - M{K00.C))/M ,0.C)| » 100 %.
(5)
<Vhe MAb.1*311. Kp>

3.2 CTaHpapTHble CnpaBoYHble JaHHble O AN3IEKTPUYECKNX U Mbe303/IeKTPUUECKNX XapaKTepucTnKax
CerHeTonbe3oKepaMmnyeckmx MaTeprasioB npuBeseHbl B Tabnuue 1.
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Ta6nuuya 1— CTaHAapTHblE CNPABOYHbIE AAaHHbIE O AU3NEKTPUUECKUX U NbE303NEKTPUYECKUX XapaKTEPUCTUKAX CerHe-
Tonbe3cepaMmmnyecknx Matepmanos coctasa LiakKbNacNi3dTamSbn0 3+ zN© +z/2B20 3 npu TemnepaTtypax ot 0 "C go 100 *C

3HayeHvie nokasaresisi /151 Mbe303/1IEKTPUHECKOI0 MaTeprasia

MapameTp
NKLTSB-1 NKLTSB-2 NKLTSB-3
Na20. macc % 8.6664 8.6037 8.5420
KjO. macc % 11.2208 11.1396 11.0597
Nb20b. macc % 61.9453 61.4975 61.0561
|_i20. macc % 0.3224 0.3201 0.3178
Ta20s. macc % 11.4423 11.3596 11.2781
Sh20b, macc % 3.4902 3.4650 3.4401
NiO. macc % 1.9417 2.4096 2.8708
B20a, macc % 0.9709 1.2048 1.4354
eBs /o 1190 1194 1200
3 2 3
«p 0.30 0.30 0.31
nKkp.% 6 6 6
|b31]. nKn/H 60 60 60
O<*3, % 6 6 6
om MeHee 100 MeHee 100 MeHee 100
Ig 6 0.037 0.035 0.036

3.3 B HAW chmsnkm HODY 6biin npoBefeHbl O6LIMpPHbIE UCCeA0BaHNSA CBOWCTB KepamMuK Ha OCHOBE UK-
ob6aTa HaTpus, kanus n antua (cm. [1]) ¢ ncnonb3oBaHneM aTtTecToBaHHbIX MeToauK [2] un (3]. Ansa pa3paboTku
CCJ, 6b1M 0TOGpaHbl pesynbTaTbl UCCNef0oBaHWli XapakTepPUCTUK NSATU Kepamuyeckux o6pasLioB Kaxaoro us
ncenegyembix COCTaBOB, NMOyYEHHbIX C MCMOMIb30BaHNEM OAMHAKOBbIX Per1aMeHTOB CMHTe3a U crekaHus (Tem-
nepatypa I. Bpems T) (cm. Tabnvuy A.2).

Ta6nunuya 2 — KOHUEHTpauun KOMNOHEHTOB, PEFNAMEHTbI CUHTE3A U CNEKAHUS UCCNEefyEMbIX KEpaMUK

3HayeHne nokasarens 419 Nbe303/1EKTPUYECKO0 MaTeprana

MapameTp
NKLT-1 NKLT-2 NKLT 3
Na20. macc % 8,66 8.60 8.54
K20 . macc % 11.22 11.13 11.05
Nb20s. macc % 61.94 61.49 61.05
U20. macc % 0.32 0.32 0.31
Ta20s. macc % 11.44 11.35 11.27
Sbh20s. macc % 3.49 3.46 3.44
NiO. macc % 1.94 2.40 2.87
B20 3. macc % 0,97 1.20 1.43
Teurr K 1223 1223 1223
TOHC 5 5 5
W K 1273 1273 1273
I Criex- ¢ 15 15 15
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MpunoxeHne A
(cnpaBoyHoe)

XapaKTepuUCTUKN CETHETONbe303/TOKTPUYECKUX KepaMnk

A.1 B HacTosilee BpeMsi CerHeTONbe3031EKTPUIECKME MaTepuasibl HAXOAAT WNPOKOe NPUMEHeHne B faTynKoeoi
annapartype pas/IM4YHOro HasHaueHus (4aTUYMKU LBUMKEHUS, AABNEHNUS, BUOGPALMMU, CKOPOCTU W MNpP.). MUKPOINEKTPOMEXA-
HWYECKMX cucTemax u yctpoiictBax CBY-TexHUKU. OHaKO B nocnefHve rofbl 6bl1 NPUHAT PAA Mep. HanpaBfieHHbIX Ha
3aLWNTy OKpyXatouleil cpeabl, NPUBEALINX K TOMY, YTO B COBPEMEHHOM MaTepUANIOBELEHUN CTANO yAeNaTbca 60/blioe
BHUMaHWe pa3paboTKe HEeTOKCUYHbIX Nbe303/eKTPUYECKNX MaTepuanos, KOTOpPble MOTYT UCMOMb30BaThCsA (B TOM uncie
1 3aMeHUTb Ucnonb3yemMblie Pb-cogepxallyme matepuanbl Ha OCHOBE TUTAHATA CBMHLA W LMpKOHATa-TUTaHaTa CBUHLA) B
pasnnyHbIX chepax COBPEMEHHOI TeXHUKU. OAHOM U3 Hanbonee NepcnekTUBHLIX OCHOB A5 CO3AaHNs NOA06HbLIX CTPYK-
TYp ABNSATCA MaTepuasibl Ha 0CHOBE HMoGaTa HaTPUsA, Kanua n NuTus.

MpepcTaBneHHble Tabnuubl ABNSAIOTCA 0606WEHNEM PaGOT, NPOBOAMMbBIX B OTAENe UHTENNIEKTyasbHbIX MaTe-
puanoB M HaHOTEXHOMOIMW Hay4YHO-UCCNef0BaTENIbCKOTO MHCTUTYTa (hU3nKM HOXHOTo dhefepanbHOro yHusepcuteTa,
No CO34aHUI0 1 NOATOTOBKE CMPABOYHbIX AAHHbIX AWINEKTPUYECKUX U MbE303NEKTPUUECKUX XapaKTEPUCTUK HOBbLIX
6€CCBUHL0BbIX KEpaMUYeCKUX MaTepnanos, KOTOpblE MOTyT 6bITb UCMO/Ib30BaHbI B PA3/IMYHbIX OTPAC/IAX COBPEMEH-
HOI TeXHWKN.

A.2 SkcnepumMeHTanbHble pe3ynbTaTbl. O6cyxaeHne

Mo AaHHbIM peHTreHoha3oBOro aHann3a ycTaHOBAEHO, YTO NOJyYeHbl GecnpuMecHble AByXMasHble kepamuyeckme
o6pasybl NKLTSB-1. NKLTSB-2 1 NKLTSB-3, KOTOPbIM CBOUCTBEHHbI JOCTATOYHO BbiCOkMe 3HauveHuns pOH (90—94 %). uto
npmemnemo Ans matepuanos, Noay4YeHHbIX N0 06bIYHON kepaMuyeckoit TexHonoruu [4]. PesynbTatbl U3MeEpPeHUs ananek-
TPUYECKMX. Nbe303JIEKTPUYECKNX U YNPYTUX Xapaktepuctuk nccnegyemoix coctaBoB NKLTSB-1. NKLTSB-2 n NKLTSB-3
B MHTepBane Temnepatyp ot 0 “C go 100 'C npuBegeHbl B Tabnuuax A.1—A.3.

Ta6nuua A.l — XapakTepucTuku kepamuku NKLTSB-1

Kepamuieckve o6pastibl

Mapametp
1 2 3 4 5
Na20. macc % 8.6664 8.6664 8.6664 8.6664 8.6664
K20. macc % 11.2208 11.2208 11.2208 11.2208 11.2208
Nb20s. macc % 61.9453 61.9453 61.9453 61.9453 61.9453
Li20t macc % 0.3224 0.3224 0.3224 0.3224 0.3224
Ta”. macc % 11.4423 11.4423 11.4423 11.4423 11.4423
Sb20s. macc % 3.4902 3.4902 3.4902 3.4902 3.4902
NiO. macc % 1.9417 1.9417 1.9417 1.9417 1.9417
B20 3. macc % 0.9709 0.9709 0.9709 0.9709 0.9709
*330 1185 1187 1190 1191 1193
A«»A0-% MeHee 4 Mehee 4 MeHee 4 MeHee 4 Mehee 4
Kp 0.29 0.30 0.30 0.30 0.31
AKP. % MeHee 6 MeHee 6 MeHee 6 MeHee 6 MeHee 6
|d31]. nKn/H 59 60 60 60 60
MeHee 6 MeHee 6 MeHee 6 MeHee 6 MeHee 6
om MeHee 100 MeHee 100 MeHee 100 MeHee 100 MeHee 100
tg6 0.032 0.036 0.037 0.037 0.038



Tab6nunuya A.2 — Xapaktepuctuku kepamkn NKLTSB-2

MapawveTp 1
Na20. macc % 8.6037
K20. macc % 11.1396
Nb20s. macc % 61.4975
U20. macc % 0.3201
Ta20s. macc % 11.3596
Sb20s, macc % 3.4650
NiO. macc % 2.4096
B20 3. macc % 1.2048
3300 1192
MeHee 3
kP 0.30
*Kp.% MeHee 6
|ef31]. nKn/H 60
AWs,l. % Menee 6
om MeHee 100
tg in 0.034

2
8.6037
11,1396
61.4975
0.3201
11,3596
3.4650
2.4096
1.2048

1194

MeHee 3
0.30
MeHee 6
60
MeHee 6
MeHee 100
0.035

Ta6nunua A.3 — Xapaktepuctuku kepamvkn NKLTSB-3

Mapametp
1
Na20. macc % 8.5420
K20. macc % 11.0597
Nb20s, macc % 61.0561
L,0. macc % 0.3178
Ta20s. macc % 11.2781
Sb20b. macc % 3.4401
NiO. macc % 2.8708
B20 3. macc % 1.4354
«3300 1197
4 «33/«0-% MeHee 3
0.30
[OKp.% Menee 6
Ky , nKn/H 59
Alrf3,]. % MeHee 6
Qw MeHee 100
tg 1 —

2
8.5420
11.0597
61.0561
0.3178
11.2781
3.4401
2.8708
1.4354

1199

MeHee 3
0.30
MeHee 6
60
MeHee 6

MeHee 100

Kepamuyeckme obpasupl
3

8.6037
11.1396
61.4975
0.3201
11.3596
3.4650
2.4096

1.2048

1194

MeHee 3

0.30
MeHee 6
60
MeHee 6
MeHee 100
0,035

Kepamuyeckvie o6pasLibl
3
8.5420
11.0597
61.0561
0.3178
11.2781
3.4401
2.8708
1,4354

1200

MeHee 3

0.31
MeHee 6
60
MeHee 6
MeHee 100
0.036
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4
8.6037
11.1396
61.4975
0.3201
11.3596
3.4650
2.4096
1.2048

1194

MeHee 3

0.31
MeHee 6
61
MeHee 6
MeHee 100
0.035

4
8.5420
11.0597
61,0561
0.3178
11.2781
3.4401
2.8708
1.4354

1200

MeHee 3
0.31
MeHee 6
61
MeHee 6

MeHee 100

S
8.6037
11.1396

61.4975
0.3201
11.3596
3.4650
2.4096
1.2048

1199

MeHee 3

0.31
MeHee 6
60
MeHee 6
MeHee 100
0.035

5
8.5420
11.0597
61.0561
0.3178
11.2781
3.4401
2.8708
1.4354

1203

MeHee 3
0.31
MeHee 6
61
MeHee 6

MeHee 100
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CpefiHne 3Ha4yeHuss OTHOCUTeNbHOI AnanekTpuyeckoli npoHnuaemoctu. 1334 0 ( ~ 1200). fOCTAaTOUYHO BbICOKME
3HaveHusa nbesomoayns. |d31] { - 60 nKn/H), koadhdurumneHTa anekTpomexaHnyeckoii CBA3M NaaHapHoOW Moabl konebaHuii.
Kp (- 0.30). Hu3kas mexaHuyeckasa fo6poTHoCTb. OM(< 100). n Bbicokas TemnepaTypHas cTabunbHOCTb (£ 6 %) AaHHbIX
maTepuanos onpeaensioT UX OCHOBHOE Ha3HayeHne — WCMosb30BaHWe B yNbTPa3BYKOBbIX Npeobpasosarensx, pabora-
IOWMX B peXnMe npmema B LUIMPOKOM AnanasoHe TemnepaTyp, B HAaCTHOCTW B CUCTeEMax yNbTpa3BYKOBOI fedeKkTockonum
(TeHeBOW 1 UMNYNbCHOW), NpefHasHauYeHHbIX ANA HepaspyLlwalLlWwero KOHTPOAA Y MOHUTOPUHIA COCTOSIHAA CIOXHbIX Me-
Tannnyecknx KOHCTPyKUnii. Kpome Toro, H13kas QM cnoco6CTByeT MOBLILEHWIO OTHOLIEHWUSA CUTHaN/WyM W NoAaBeHnto
napasnTHbIX PE30HAHCOB (/T0XHbIX KonebaHuii), nckaxarLwmx opmy paboyero curHana v yxyawaroLumx XxapakTepucTukm
N3roTOB/IEHHBIX 13 3TOrO NMbe30KepamMmmnyeckoro MaTepuana ycrpoicTs.

A.3 OueHka 4OCTOBEPHOCTU AaHHbIX

CyMMapHbI€ NMOrPeLHOCTY U3MEPEHWNIT ANINTEKTPUUECKMX, MbE30INIEKTPUUECKUX U YNIPYTUX XapaKTEPUCTUK NCCeay-
eMblX 06bEeKTOB NpeAcTaBfieHbl B Tabnuue A.4.

Ta6nuya A.4 — CymmapHble NOrpeLHocTy n3MepeHnii anekTpoguanyecknx napamMmeTpos

MapameTp 3HaueHve n NAA. *
*33/«0 250—5000 1.0
0.2—0.3 5.0
0.3—0.4 2.0
KP 0.4—0.5 15
0.5—0.7 1.0
20—30 5.0
1431|. nkn;H
30—40 2.0
40— 100 3.0
dMm, nKn/H
100—700 2.0
50—60 10
o
600—5000 20
tg6 « 102 0.3—20.0 5.0
Vi HH. nic 2.6—4.0 0.3

A.4 OueHKa CTaHAAPTHOTO OTK/IOHEHWS OT CpefHero 3HavyeHus

B cBA3W C TeM. YTO BCe aTTecTyeMble XapaKTepuUCcTUKN ABAAIOTCA pacCUnTbiBaeMbiMU BeMynHamu (norpetu-
HOCTW onpefeneHns npueBefeHbl B Tabnuue A.4). 4Ns KaxAoh n3 HUX 6blna npoBeAeHa oLeHKa 3KCnepuMeHTaIbHOro
CTaHAapTHOrO OTK/TIOHEHUA OT cpeAHero 3HavyeHusa no popmynam (A.1). (A.2) no NOCT 34100.3:

9 =-£<7?%e (A-1)
n*-1
S«7j X - 9)2. (A-2)
*1
roe q — cpejHee apudMeTNHECKOE SKCMePUMEHTa/IbHOE CTaHAapPTHOe OTK/IOHEHWE OT CPefHEero 3HaYeHNs BENMUUHbLI O,

K — HOMep U3MepeHus;
gk — u3smepsiemasi BennuunHa.

JkcneprMeHTasibHble CTaH4apTHbIe OTKIOHEHUS OT CPeAHEero 3HauyeHns 3/1eKTpodn3nyecknx napameTpos npuse-
AeHbl B Tabnuue A.5.

6
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Ta6nunua A.5 — OkcnepumeHTasbHble CTaHAapTHblE OTK/IOHEHMSA OT CPeAHero 3HauyeHus 3neKTpodur3nyecknx napa-
MeTpoB

MapameTp NKLTSB-1 NKLTSB-2 NKLTSB-3
rs3flo 17.72 19 16
0,0146 0,0161 0.0156
d31. nKn/H 3.16 3.10 3.9
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Bubnnorpadgus

OCT 11 0444—87 Matepuarsibl Nbe3aokepaMmmnyeckne. TeXHUYecKne ycnosus

FCCCA M3 184—2011 MeTtoAnka 3KCMeprMeHTanbHOro onpegeneHns KOMMNIeKCHOW AM3aNeKkTpMyeckoil npoHuua-
€eMOCTU, TaHreHca yTsia AUanekTpuyecknx notepb, TemnepaTtypbl Kiopu AnManekTpuyecknx maTtepuasioB B LUMPOKOM
AvanasoHe Temnepatyp 10 K — 1000 K. yacTtoT 10~al y— 15 ¢ 10° 'u3nekTpu4eckoro namMmepuTtensHoro nons// Pes-
HuyeHko /1A . Bepb6eHko N.A.. MaBneHko A.B. flen. Bo ®IYMN «CTAHOAPTUH®OPM». 3 mas 2011 r.. Ne876 — 2011kk
FCCCA M3 183—2011 MeToauKa 3KCNMEPUMEHTAs/IbHOrO onpeAesnieHNsa Nbe303IeEKTPUYECKUX U YNPYTUX XapaKkTepu-
CTUK: Mbe3omogyneii. kKoahdhLMEeHTOB INEKTPOMEXAHNYECKON CBA3N, MeXaHN4Yeckoil fo6poTHOCTH, Moayns tOHra,
CKOpPOCTW 3ByKa, Nbe3031eKTpuyYeckoro koadduumeHTa {Nbe3o4yyBCTBUTE/IbHOCTU) pa3IMYHbIX OETHETONbE3031eK-
TPUYECKUX MatepuasioB B WINPOKOM AnanasoHe temnepatyp 10 K — 1000 K Y Pe3nuueHnko JTA. AugpiownH K.I.,
MasneHko A.B.. Bep6enko N.A. Bo ®I'YN «CTAHOAPTUH®OPM». 3 mas 2011 r.. Ne 875a — 2011kk

deceHko E.I'. CemeiicTBO NepoBck1Ta 1 cerHeToanekTpuyecTso. M.: AtomusgaTt, 1972. — 248 c.

YK 669./539.5-536.6/:006.354 OKC 17.020

KntoueBble cnoBa: cTaHfapTHbIE CNpaBoOYHble faHHble, BellecTBa, MaTepuarisl, CBOWCTBa, HeonpeaesneHHOCTb

Pepaktop A B. KopBTHuMKOBa
TexHuuecknit pegaktop B.H. MpycakoBa
KoppekTop E.P. AposH
KomnbloTepHas BepcTka HO.B. MonoBoi

CpaHo o Ha6op 12.03.2019. MoanncaHo a nevyatb 15.07.2019. dopmat 60 * 84Vg. FapHutypa Apuan.
Yen. ney. n. 1.40. Yu.-nag. n. 1,26.

MOArOTOBNEHO HA OCHOBE 3NIEKTPOHHOI BEPCUM, NPEJOCTaBNEHHON pa3paboTynkom cTaHgapTa

A «fOpucnpygeHuuna», 115419. Mocksa, yn OppgxoHukupjse. 11.
wwtv.jurisizcjat.ru y-book@ mail.ru
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