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FOCYAAPCTBEHHbBIM CTAHJIAPT POCCHACKOW ®EJEPALLUM
L

MATEPHAJIbt NOAHMEPHBIE 1J19 KOCMUYECKHX ATITAPATOB
C AAEPHBIM PEAKTOPOM

TpeGosanng K 1TpOBENCHHK) PAAHAUHOHHLX HCHBITAHUM

"olvmeric materials for spacceraits with nuclear reaclor.
Requirements for radiation tests

Hdata nuegenva 1995—07—01

1 OBJIACTE NPUMEHEHUA

Hacrosmnil crangaprt pacnpocTpaHseTcs Wa OPTAHIYECKHe MoJH-
Mepnoie Marepuans (1IM), npumensieMuic B H3ACTHAX, 1IPEAHA3HAYCH-
HbIX A KOCMHYeCKUX AHAPATOB C AACPHLIM PCAKTOPOM,

HacToniHi CTaHAAPT YeTaHARAHRAEeT obulue TpebGoBaHUA K IIpORe-
ASHUK PAAHALHOHHEX nwenwTauni TIM, MeToaam nosuMerpHu cMernaH-
HIOTO TAMMa-HEATPORHOIO M3JAYICHHY, pacucTa NOTAOIEHHON 403LI CMe-
IIaHHOTO aMMa-HCHTPOHHOrO H3JYYEHHst H NPOILO3HPOBAHUA paaHa-
uuonuoro upAekca 1IM o pesyabraram HenmuITaHHA,

2 HOPMATUBHDBIE CChIJIKU

B nacrogmem cTaHaapre HCUOAB3OBAHL CCHIIKH  HA  CACAYIOLIHE
CTAHAPTHL

IFOCT 9.706—8] EC3KC. [Taactmacchl, ’vicm/]br WCTIHITaHHE A0
OnfeNENENET H NpOrHO3HPOBAHUS MIMEHCHHA CBONCTB NPH DPaidali-
OHHOM CTapeHuH

FOCT 9.707—81 EC3KC. Marepuaisl nnotuMepHbic. MeTois  ycko-
PeHHEX ACTEITARNH Ha KAMMATHYECKOC CTAPCHHE

TOCT 9.715—86 EC3KC. Marepnaas noaumepibie. MeToInl HCMTH-
raHuil HA CTOTIRGETE K BO3ACHCTRINO TCMIEPATYPH

[FOCT 25645. 323—88 Marepyauw noaumepuric. MeTosbl paiialH-
OHUBIX MCOBTARNAR

FOCT 25645.331--91 Marepnaaul noanmepuesic. TpeGoBanus K
olleHke PAAHANMOHHON CTORKOCTH. |

Hagauwe ofuumuanssoe
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¢ ObWHE TPEBUBAHHA K HPOBEALCLHHUK) HCITBITAHUH

3.1 TIM, npuMcudaeMLie B U3ACTHAX, PACUOJOKEHULIX MEKAY OTCe-
KOM s/JICPHOTO PEAKTOPA KOCMHYECKOI'o anmapaTta H pajaHallHOHHON 34-
WLHTOR (30Ha 7, pucydox 1), a Takme 3a paiuauMONHOA 3amHTON B
npeicaax cozraBaeMoil e TeHH (30Ha 2Z), AOJLKHLI BLITh MOABEPrIry-
THl HCOLITAHHAM HA BO3ACHCTBHC CMEHIANHOIO raMMa-HedTPOItHOTO H3-
JYUEHUS,

[NM, npuMensieMLIC B H3JAC/AMAX, DACIOJOMKEHHBX B 30He 3aUlMILCH-
HblX OODBCKTOB, HaUpHMCP DPHOOPHBIH OTCeK (30Ha J), AQMAHGL OHITh
MTOMBEPIHYTL! HCOBITAHINM Ld BO3AeHCTBHE raMMa-H3AYUCHHUS SIepHO-
o peakTopd, a TAKAC npommmm 1 SJICKTPOHUOIO HAJYYEHHA KOCMI-
4ECKOro MpoCcTpancTBa,

Paduaguonnar
sauuma -

fpudopusii
omeex

Prarmap} : =®
S

Pucyntox 1 — Cxeva KocMEucckore anmapatd
¢ BUPTOBBLIM  SIICPPHLIM - DEUK-
TOPOM

3.2 OcnoBHble TPCOHORAHHST K TPOBEACHHIO PajHAUHOHHLIX HCOLITA-
Huit IIM —no T'OCT 2b6645.323, k oucHKe paadallHOHHOM CTOHKOCTH HO
pesynbraTam nenbitamii —no OCT 256645.331 ¢ yuerom orpanuye-
HHH, yeTaloBacHHBIX B 4.1.

3.3. 3davenus nmoryoieHHLIX jgo3 [IM B npomecce ncnuITallHil 10A-
KHBl COOTBETCTBOBATR TpeGoBauwaM T3 ua nposcIcHEC HCNBITAHHE,
HO OBITh He MEHEe YKa3aluLx B Tabauile | 3HadeHnH,

3.4, Paanaunounnie wenptannsg [TM ma BosaeiicTBHe raMmva-usJy-
YEHHSA, NIPOTOHOB Il 3JE€KTPOIOB JONYCKACTCA MPOBOMNTDL ONHOBPEMEHHO
HJ MOCJACAORATELHO B CJAEAVIOUICH OUCPEAHOCTIT NPOTORLI, (HOTOHBI
n sjexTponn. O6nyucHue (GOTONAMH I SJACKTPOHAMHE JIONYCKAETCA B
JO0H OYepeAHOCTII.
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Tabauuwa 1

1TVLCY P 2obdo.aaz—0%

Tloracicyepe go2sl D, KI'D. He Menee, OF
Homep
201k neftrpoies droroos Nporoios 1EKTPOHOH
c E>01 Mai3 ¢ E=1 Mal ¢ E>1 M»aB c E> 0,1 Ms3B
1 1105 I 10° [0 ]
2 I-102 a1 10 1
3 0,2 o 10 L

3.5 Mepoft pamnaunounoro BozaclictBug na IIM  nonnsupyonnx
naayucHudl, ykasaHuwnix B 3.1, sigdsiercd storJoilendast jao3a. Ipu Bos-
REHCTBHYE TaMMa-He[ITPOLHOIO H3JAYUeHud 00A3aTEAbION LONCIHRTEN,-
HOM MCPORl CAYKAT KOMIUOHUENTH NONOUIEHIOR NO3H:

~— OT raMMa-uiayuciiig D, |
— oT ObicTpuix HefiTpouos ¢ sHepriei Beie 0,1 MaB Dy;
~— OT TCNAOBLIX HCATPOHOB Dy .

3.0, PaHauyonisie HCTLITAMHA HA BO3ACHCTBHE CMELWOHHLIX TIaM-
MA-HENTPOHEBIX H3AYYCHI NPOBOASAT B 3KENCPUMCHTANBHHIX  YCT-
POHCTBAX CTATHYECKHX AJCPHLIX PEUKTOPOB PN COOTHOWMEHHH  KOM-

HOHEHTOB NOTJOMEHHIX 103, MakCHMaabho npHOauKeHHOM K 3aiaH-
HoMY B T3 wa ncnutanust,  Ecan obfpasen TIM He cogepxur xu-
MIUECKHX 3JeMeuToB ¢ OOJMLIIHM CCUCHHEM JIOTACIMEHUS TeIOBLIX
neiitporor (B, Li 1 ap.), To oTanulie COOTHOLIEN St HHTEHCHBHOCTH Ter-
JOBBIX H OWICTPLIX HEHTPOUOB B BLIGPAHUOM 3KCUEDHUMEHTANBROM YCT-
policTBe 0T 3aladHoro B T3 He [PUHUMAKT BO BHHMaHHC. To ke oT-

HOCUTCA K ofpasnam [TM co guaunrespinbM collepKanueM azora o
xaopa (Gomee 15 % wmac.) npu roamune 06pazlion, He NpepbInapilei
| en, -
3.7 He nonyvekaeress DpoBojinTh Daillaitnonnsie wenwitanus [ITM B
SKCOCPUMEHTAALHLIX VCTPOHCTBAX #AEPHOIO peanTopa, rae Braajl 6bICT-
pLIX HEHTPOHOR B NOCJONIEHHYIO O3y cocTapager mcHee 15 %, 3a we-
KJAYCHHEM TeX cJayuaeB, KOTia TaKde YCJAOBHA COOTBCTCTBYKT Tpefo-
Banusm T3,

3.8 Paxnanuounnie nenpranns M, pacnonoxediux B 30He J, 10-
HYCKACTCA NPOBOAHTHE HA H30TONULIX dMMa-yCTAHOBKAX HJH YCKOPH-
TCASIX 3MEKTPOHOB, MaKkCHMaAbHYIO HOTVIOHNIEHHYIO /03y YCTaHaBJAHBA-
0T NPH HCOHTAHHAX ¢ yyeroM koxdpriuentos sanaca 1o FOCT 9.706
Ipit mepexodc 0T 3aJadibpx B T3 BILI0B HOHHZUPYIOIUX H3AyuYeHHd K
HMHUTAUHOTHBLIM,

3.9 Menprranua TIM, pacnoaoxennuix B sonax [ 1 2, npoBosiT B
BaKyyMc miad HHCPTHOR cpete. MoOuIHOCTL noraolleHHOR 1036l 1100010
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BHia HOHHZHPVIOIETO H3JAVUElNsl OrpaniuiBAETCH  TOJALKO  CBEPXY
anaincuuem 10% I'pfe, ecan nHoe He upeayemotpeno B T3, Jlonyckaeres
ODPOBQANTE HCIHLITAHUS B BO3AVIUHOH Cpeie NPH MOILHOCTI NOMIOUIEH-
noit 1oz He menec 3 [pfe.

3.10 Heowranus [TM, pacnojioxkeHHbiX B 30He J, IPOBOAAT B HHEP-
THOIH HJH  BO3AYWHOHA Cpeic HJIH B BAKYYME B COOTRETCTBUNM ¢ TPCOO-
pamnavu T3 n TOCT 26645.323. MomHocTe  A03bl Upy 06IyYeHid R
BOSAYLUIOH cpeie He A0JUKHA NPEeBLILATS MOILIOCTH /10311 B YCJAOBHX

FKCOAYATalUl 6oJee UICM B TPH pasa,

TpeGoBaHusg K NPOBEIEHMIO YCKOPEeHHBLIX uensiradui — na TOCT
9.706. Houvekacres nporHosupoBaTh paiduautonnui  nuacke (PH)
M n1ns $usuko-MexaniyeckliXx TOKAZATCACH N0 peiyianTaTaM  YCKO-
PEMHBLIX PAJHAIMOUIBIX HCABITAINA B BO3AYWHOA cpese no meroy |
UK 2 (IpHIOXKCHUE A).

3.11 ObssaTeqptitiv TpefoBaiiev K ofpasnamM MpH paalalioOBHBIX
MCTIBITAHHAX SABASCTCS HHQOPMaiist 00 11X XHMHUECKOM COCTUBE,

3.12 TpeGoBaHHA K MCTOAAM JIO3HMCTPHH CMCINAHHLIX TaMMa-HCHT-
POHHLIX HMAJVUCHI peryiaMentTuposadnl B paznene 4, Meroaw 103u-
METPHH NPOTOHHOTO M3JYUEHHs -— B COOTBETCTBHH ¢ TpeboBauusgMu

PI 50—25645.308.

4 TPEBOBAHHA K METOIAM JO3UWMETPHH CMEIWIAHHOTO
FAMMA-HEHTPOHRHOTO H3JYUYEHUA

4.1 Jlo6ele MeTOAN AOZMMETDHH CMEHIAHIIOND I'aMMa-IeATPOHHOTO
J3AYVUeHHS NPH pajHalHOHHLIX HeubTanusax [TM gomkun  orBeuartn
CASAVIOILAM YCAOBHAM:

— OJH30CThL 3JEMEHTHOr0 cocTaBa W 3QexTuBIoro 1oMepa 2,4,
BellecTsa getestopa u [IM (2,4 </12);

~— OTCYTCTBHE 3aBHCHMOCTU PajildiuOHHOTO 3h@PCKTa OT TeMuepa-
Typbl B pabouev HHTCPBAJE ACTEKTOPA (32 MCKJIWUEHHEM KaJopHMET-
PHUCCKIX METOAOR);

— MaJas dKTHBALUHA TCUJAOBLIMH HellTpoHaMHM;

— BKJaJ1 TEIJIOBEIX HEATPOHOB B HOMMIOHIEHHYK) 103y B BCLIECTBE
ACTEKTOP A HE JAOJMKEH UPEBLILIATE 2 4 CYMMAPUOR JO3L;

-~ HNOTPCINHOCTb H3MEPEHHH CyMMapHOit NOrJOLCHHON 03Bl HAN
MOUIUOCTH NONICUIEHHOH L0306 i1e Boiuie =20 "% .

4.2 Bre 3aBHCHMOCTH OT BHIOpaHHOrO METORA AUHMETDPHII HeodXo-
AHMO O0ECHeunTh BOIMOMKIOCTh GPEledenis KOMIOHCHTOB [10OII0LIEH-
HOH noswt Dy 1 D, TlorpemmnocTs onpeacideHns KOMMNOIEHTOB 03k
He 10JKH4 I‘[l_'}E’.BbIIII:ﬂTh + 30 %

4.3 Matepuadbl AeTEKTOPOR Z0/MHbI HE Mellee YeM BABOE OTIHYATh-
CA 110 COAEDIKAHHID BOAOpOLd, AHOO 1O BEJHINHC PAIMEIHOHHO-XMMH-
HECKHX BbIX0A0B Gy U Gy,
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4.4 KoMitoHeHTL noraowenuux 103 2, 1 D, onpeacsior, Helodb-
Vs e MCHee JABYX JeTeKTOpOB, Malcplanbl KOTOPHX OTBCUAT Tpe-
fosannss 4.3. -

4.5 Jli06ble THALL ZOIHMMETPHUECKIIX ACTEKTOPOB, 33 HCK/JHUYCHHEM
KAJOPUMETPOB, MOXKHO HCHOABIOBATL IS OHDCACAEHHS  CYMMapHOH
TOCAOUIEHHON 036, ecai pasdauvuce (G, n G, He mnpesniuaer 15 %,
[Ipn G,< 0,1 G, oHd NpUroIHLI j1J8 H3MEPEHRA TraMMa-KOMIOHEHTA
AQ3LA. _

4.6 KoMIOHCHTE! IOIJOWEHBLIX 103 B MaTepHaftax JABYX AeTEKTO-
NOB PACCUUTHIBAIOT No HopMyiaaMm:

D”l :f?zl'Dl; D,;l :F'TZE'DQ; (4.1)
D, =D—D,; D,,=DoD, (4.2)

rac Dy u D — noracuicHubie 40361 MATEPHAJOB JABYX RETCKTOPOB,
M U 72— OTHOCHTEAbHARE U0JH HCATPOHHLIX KOMIOIEHTOB B [Or-
JOHICHHLIX 034X MATeplianoB ABYX AETEKTOPOB,
4.7 JIJAst MaTepuaaoB AeTeKTOPOB, OTJHUAKILHXCA COICPKAHHEM
BOAOPORA, A1 H M2 PACCUHTRIBAIOT O (POPMYJIaM:

= ?5;%7?“_ ‘;" ) (4.3)
2= %, (4.4)
rae K= -j—;—;——,

3uaucHua ky,, Ry, , By, , £a, BUOUDAIOT U3 OPUHAOKeRHA B aad co-
OTBETCTRYIMILHX MATCPHANOB AETCKTOPOB.

4.8 Hdas MarcpHasos ACTERIOPOB € Pa3INYUBIMH XHMIUECKUM COC-
TaROM H COOTHOIIEHNUAMH paaddlMOHHO-XHMHYCCKAX BRIxNI0B Gy [Gn
M0 My PACCHHTHBAIOT M0 opMynam:

K- L
My = Grz L L (45)
. —— L R 3y —
ﬁ\ L'V G L,, (K L fi.}
Y1

KL

2= T : (4.6)
KW‘L? - (}”i (}(*Lﬂ-}
Ya



G~ Gn]
rie _ L? = K? ) G: ) Ln=K,z . Gn . [47)
| . -]

4.9 Ilepenrauy 3HAYEHHH NOMVIOWEHHON A03M H €€ KOMIOHEHTOB B
‘MaTephane JeTeKTOpa K MATEPHaay NCHbTYeMOTO obpa3ta NIpoBOAAT
no popmyaam:

D H =D~,!I{+D!11{+D‘!.H. (48)
D?H;D-p[, Ef’iKyu (49)
DH.H =DnDEriKnH ’ (410)
rae [, -— mornouwlexias’ 103a B MaTepHaje HCHLITYeMOro o0paai-
na, I'p;
Dy, Dn — KOMIOHEHTH ROMIOWEHHON 2036 B MaTrepualie JeTeK-
"PU- I
TOpAa,
D,., Dw, D:u — KOMIOHEHTH TIOTJOILEHHON J03H B MaTepHale

HuenuiTyeMore ofpasua;
ri—— OTHOCUTENbHAS MaccoBas AOJS Kaxaoro XHMHUYECKOrO
saeMenTa B [IM;
Ky, Kpw— otromenuss Ky , K, AnA maTepuana HCHOLITYEMOI'e 06-
pasua x K , Ka 1 MaTepHaila JeTexTopa.

4.10 KoMuoHeHTH NOTVIOIIEHHOH A03W OT TENNOBHX HEATPOHOB Ofi-
pefeaAldT npu HaJduyuu B cocTaBe [IM Takux XHMHUECKHX 3JEMEHTOR,
Kak 6op, AuTHH, azor W xgop. DPacueTHule dopMyaul H HeOOXOAHMEBIE
KOHCTAHTH IIpUBeleHbl B pasdedne 5.

4.11 TIpu ucnonp30BaHHH KaJOPHMCTPHYECKHX H HOHH3IANHOHHBIX
METOAOB AOSHMETPHH DEKOMEHAYETCS B KAYECTBE MATEPRAJIOB AETEKIO-
DOR MPHMEHATL [TOAUSTHACH 1 FpadmrT,

4.12 Ecau HCTIONB3YIOT ACTERTOP AJA ONpeleNeHHS TOJMBKO FaMMa-
KOMITOHEHTA TIONJIOULeHHON 03bl, AONYCKA€TCSl ONPeaeiaTs HeATPOHHELH
KOMITOHEHT A03L PACUETHBIM NYTEM TO AAHHEIM O (Al0eHCe W CNeKkTpe
NOTOKa HEHTPOHOB. MeToH pacueTa NpHBeleHb B pasiede d.

5 PACYET NOTJICIMEHHOU HO03bl CMEMIAHHOTO
FTAMMA-HEWTPOHHOrO H3JIYUEHUSA

0.1 Pacuer norjoumeHHoll 103W CMEMIAHHOrO [aMMa-HeATPOHHOFO
H3JMYYCHHS WJAH MOIIHOCTH NOTJCUIEeHHOW 03B NPOBOAAT lIPH HAajau-
UHH AAHUBIX O CHeKTPaJbHBIX XApaKTepHCTHKAX HEHTDPOHHOrO H3Jdyue-
HHA H 3KCNO3HUHOHHOA ;103bl CONYTCTBVIOLICIO TaMMa-U3JIYUeHHA B yC-
JOBHAX, orosopeHHsx B 4.10 u 4.12.

5.2 Momﬂm,rb NOTJIOLICHHON A03b (KepMbl) 32 cHeT Yupyroro pac-

CeRHus GelCTphX nefiTpoHos D, I'pfc, BELUMCAAIOT N0 Gopumyae
6 |



rocCTr ¥ 25645.052—3%4

' 2N 4
D-—-_____.__[ zp(E)as (1——@”)Ed£ (5.1)
(A+1)2 E in
rae A — oTiocHTeNbHAS aTOMHAS Macca 3JEMEeHTA;
N4=6,02.10% Mmons—! — uncao Asorajpo;
6 s — MHKPOCKOIBYECKOE CeUeHHEe YTPYroro paccesHusi HEHTPOHOB,
2
cm® :

© — IVIOTHOCTb [IOTOKA HeATPOHOB, cM—3c;
W, — CPERHHI KOCHHYC yria YIpyroro paccesnus;
E-—-BHCpI‘HH najgatomero ueidtpoHa, M3B;
Emln :l. FﬁaB Fma:-: 10 MsB.

Ipumevaune — [lpy Tonmutue pajuallgONHON 32Tl 13 IHAPHAA JATHSA
Sosice B0 ¢M peKOMeHIYeTCH UPHHHMATH Epm, w =14 M3B.

0.3 JIn8 eIHHHYHOrO NOTOKA MOHOSHEPreTHUYeCKHX ledTPOHOB UO-
IJOWEHHVID 103V Dy (£}, T'p/(defitp-cM—?), 3a cuer ynpyroro pac-
CeAHHA oUpeAeasioT no gopmy.e

2N »
Dyoun (B} = W E‘J'rpa (52)
[L€e G 4, — TPAHCIOPTHOE ceyeHne, CM7,
54 Jna xumuuecxore coepnuennss D, (L) paccyuTBIBAIOT 10O

popmyae

Ipx “ri
_ 14
Dy (£) = 1,94-1014E 21 e (5.3)
rane Ai"‘“OTHUCHTEJIb]'Eaﬂ ATOMHA# Macea [-To XHMHUUYECKOTO 3JIEMEHTR,
r;— Maccopay n10J4 i-1'0 XHMHUYeCKOTro JICMCHTA,
p— KOJHIeCTBO XMMHUCCKHNX 3AeMCHTOS B COCJHIICHHH,

5.5 IlorsouenHyio 103y 32 CUET YIIPYTOTO PACCETHHA GRICTPLIX HEMT-
poHor D, I'p, paccyuroiBaior no ¢opmyne (5.4), pasbuBas CHexTp
HeATPOHOB Ha COOTBETCTBYIOLLHC TPYNNBl ¢ HIBECTHOH IJIOTHOCTHIO NO-
TOKA

D= EginuUHU(E) T, (54)

rile @;— CpeaNsd IJIOTHOCTEL NOTOKA HeATPOHOB B COOTBETCTBYIO-
Led rpynne cnexktpa, cM~%cl

Dy oo (£} — morjowieiinas 103a AAA eIHIIMUHOrO TIOTOKA MOHO3Hep-
TeTHUECKKHX HEHTPOHOR B -OM XMMHUECKOM 3JIeMEHTE;
3Havenust Dyone (£) Ans  PA3IHUHLIX XHMHYECKHUX 3fe-
MEHTOB NPHREAEHH B NIpHJI0KeHHH B.

T — BpeMs O0AYJYEHHS, C,



Koanucerso 1 sHepretadecKue AHAUA30HB  TPYMI  CHEKTPAJILHO-
SHEPreTHYCUKOro PacnpeacAenns HelTpolloB— B COOTBETCTBHH C CHC-
TEMOH CPVONOBLIX KOHCTAHT JJis] PACUETA TACPHBIX PEAKTOPOB,

5.6 Hornowennyw no3y 8 [1M 3a cuet gaepnslx peakunt npu sza-
HMOe{iCTBYA PAJAA JCMCHTOB C TCHJOBLIMH HEHTPOHAMHM, OTHCCEHHYIO
K €AHHHYHOMY DUII0enCy THX uedTpoHOB, PACCUHTLIBAIOT 10 Qopmydae

Doy =610 A KB 50, (5.5)

)
rae K;-— OTHOCITeALHOE KOAMYECTBO pacCMATPHBAEMOrOo  H3QTORA B
CCTECTRENION CMeCH;
6 ; ~— sHeprus sapAmentoit nactauu, MsB/ueiTp;
g ; — ceycline peakunH, 6apH;
iy —=- OTHOCHTEJALILAA MaCCOBAH A0HA XHMHYCCKOTO 3JCMEeHTa B
TIM.

Suauenuss D, ; xA9 6opa, AUTHS, a30Ta u xaopa ( 8;=1) npuse-
JIEHBI B npHJOKeuun B.

5.7 Ecan 1o3uMeTpHHECKHE 1eTeKTOP NpefHa3iayYed AJf H3IMEPEHHS
SKCIOSHIIHOHHOA J03BI, He YYBCTBHTERAEH K HeATpouaM H rpajlyHpoBaH
B pPCHTCeHAX, NCPEXO] K HOCJOULeHION A03e B [(-oM MaTtepuaJde npoBo-
AAT 110 POpMyJIe

Ha )
D,=872.10-%+F li.p (5.6)

=

i b
rie Di— nornowennan 403a B {-oM Matepuadne, [p;

a e _
( ” ) ( P] ) — Maccopbie KO3PPUITHEHTL TOTACIEHHH 3IHEpruu
: b

1

B {-OM MaYCPMANC M B BO3AYXE COOTBETCTBEHHO
IS TaMM2-H3JdyUeHHS CO  CIeKTPOM, COOTBETCT-
BYIOWHM CIIEKTPY B TOUke 0baydenus, cM?/T;

D, — 3KCHO3HUNOHHAH A034.
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(crpasouwnoe)

METOJibl NPOTHO3UPGBAHHA PAAHMAULHOHHOTIO HHAEKCA (PH)
NOJHUMEPHOIO MATEPHAJIA NS OSHUH3HKO-MEXAHWYECKHX
IHOKA3ATEJAENR

Merox |

B ocwone MeTOLE JCAKHT CYMEPRosuuus BpeMeny 00avueHud -~ TeMncparypol 06-
JdYMEHHE H MONIHOCTH NOMIOUICHROR 1030
1 Tlo FOCT 49,715 anpeaestror TCMOCpaTypy CTPYKTypuOre nepexoga Tnp B [IM

(CTL‘KJIOBH}!I—T(‘., HJATACITHE, ’I'L’K}'l{ECTb), ABTAIOILYIOCHA H[‘}G,IG‘.‘TI::-IIOI“[ NP OTPOGEICIIHE

HOMBITAHKE.
Z No T'OCT 9.707 onpencasioT BpeMsi TEpMHYeCKorg crapenna I[IM to  Ha Bos-

Ayxe npy noommeduos remnepatype Tl p— (1015} K {#o He spime 420 K, 3a

KOTopoe Xapakrtepnuifl mokazarens [IM HaMernsieTcs na BeAHYHBY, onpeledseMyK0 ap-
GuTpannbing KpuTepuenm padnannonuoli ctofikoetn {AKPC) no TOCT 25645.33).
4 TlpoBoaa 0OJVYCHHC B BAKYYMC HJIH  MHCPTHOH cpefie OpPH  TeMmnepatype 75,
onpeacasior PHg, npr ton e 3naucnwn AKPC,  Bpems pannanuowrorn cra-
PEHHR T, HC Q0JXKHO  NpeRLIIATH 0,1 T, Tlpn  37oM  MOWMHOCTE  RO3B

D].}pﬁsax /0,1 .
4 Tlpu Tex We 3UAUENHNX MORLUOCTH Q3 Dj H TeMuepatypu 7 uposoist of-

ayueHse [IM na Bosayxe v onpeaensuior PH .
5 Eeoan PH . | 20,2 P, , aaxe npu DI—PI/IMK 0, o, TO NOHUKAWT

TeMiepaTypy 7y 0 BULIDOJHCHHS YCJAOBUS nyiikTa 6.
6 Ecmn PH,, ;<02 PHMK, TO popojnT  obaydcode IIM mpy monigocras jao-

su Do 2w D/10 na no,,Lym npu remnepatype Ty u onpeaeamor PH
7 Ecan PH , /PH,, ,<<1.3, To uprnumaiTr, uTo npornoanpymgn AaucHue

P, npn momuocTn aoaw Dy @1 Tewnepatype T B YCNOBUAX 3IKCHAYATANHH PaB-

HEi} P]‘] na. 2 .
8 Eean PH,, , /PH,, o 13, 70 moamkawr ToMpepatypy o8avocHHs 10 3Ha-

SCHH Tg-'—‘~T|—'—Q20;%'30)I( 1 NpH MOMKBOCTH 1031 L2y oupegeasiior PH 23,3
9 Onpeacnmor gosdimedr ¢ no Qopyyae
lg(PH 3. l'fPH B, )

lgr (.Dll_f-bﬁj

tH) Haxopat sheprimo aktumamnu E,, Ha/mone, no hopuyae

] Eiy+Ean
Eom —H222

=

o

._ ; o
Fac E,y =RT\T, I”[(p”m.TIFP?BS. 5} (D2/D))7 ] :
=4
m(PH , o/PH ., )
L ~RT\T, = i
ag 142 Tszl



rne R=83 [x/(Moab K) — razosas NoCTOSHHAA;
¢ — 10 nysxTy 9.
[1 Haxousr xovdduauent A no dopuyne

Al+A+ A4, ,
. 3
rae A= Ei‘i’i;l_exp (—Ea/RT)),

(L)
P

Ag= “12 exp(—£4/RT},
(D2}

Ag= ._........._..PI/_I B3. 3 oxp (—E 4fRT2)
(1D, *

12 [pornozupyeMoc zganesne PH, npu mownoctn foswt  Ds u TeMnepatype
T35 B yoHROBHIAX SKCHSYATALMK HAXOAAT 110 $OpMYe

: E
PHg:-:A(D 3)“ '('-Xp ( RTEB )!
rae A, a, F 4 onpenenenu o nywxram 9, 10, 11. Ilpu s1oM MakCcHMa;sHOe 3HAUC-
HHe I)H3=pnﬂam.

13 MareuMaapho A0NDyCTEMOE 3HayeuHe CABHIA N6 MOUHOCTH A03W oT [h He
JOJATIO NPeRhlaTh INeCTh JOPSIAKOR.

Mevon 2

1 Onpeacarwr PH TIM npn aanannmx » TOCT 25645331 osnavcenuax apOwt-
PAXKHOrO KpuTepns pajMainnosnod crofixoetn B pakvyvc (PHgae ) 11 na sozayxe

(PHp,) npu temneparype sxcnavaramuu 7 1 D,<10% Tp/u.
2 Ecanw PH., [P 4aez202, 10 PU |, , DPH MOWHOCTH JIO3B B YCAOBHAX 3K-
crravaranur Dy onpeieadaor no popMyae

14
PH,, ,=PH  ((Ds/D) " -
3 Eean PH,, | /PHeax <20.2, 10 onpezeasior PH,, | upr MoWwmocTH RO3H

Dy 1 1ol we resueparype Ty, npruen D,<<0,1D,.

Torna
PH,, ,=PH . (Ds/D)%,
ig[p“ G| ”)H Ri, 2 )
TIE A= — —
lg (D\/D;)

10



I puromenue b
(crpasonnoe)

3HAUYCHHA k? » &, pag paaanuasx M, xaMuueckux
INEMEHTOB ¥ COCAHHEHHH

Buaucuus k., ARS PEAE XHMHUCCKUX 3INCMCHTOB, HOMWMEPOB H BOAN NPHBEACHH
B rafdaule bl

Tatauua .1

BeuacTeo k?* BemacTRO """P*
Yraepon 1,00 Tloauatuaen 1,14
Boaopon, 1,96 IMoasetupoa 1,08
Aszor 1,00 IMosnMeTHAMETAKPHART 1,08
Kuaenopon 1,01 TToanBdHAIXNGPRA 1,00
Cepa 1,03 IToanterpad TopsTHICH 0,97
XJnon 1,04 Havypaienbiii Kayuyx 1,12

Boua : i1l
¥ 3nasesus k, paccuuTasp Aas mOAMMepoB Ui E, =1 MsB, nua xumu-
YRCKBX JeMCHTOB — [0 CHEKTPY ravMa-HaJaydeudf BOoJC-BOASHOTO DeaKTIopa R
AKTHBHOH 3oHE :

3HAGEHHA K p AJ5] XAMUHECKRX JEMEATOR H COeJHHenHA npebeiedtl B Talauiax
b.2 u B.3.

TaGauya b.2

kn DAJS palJHYHBIXK CIIEKTPOB HeATPOROR H TIHOB DEaKTOpon
CrneXrp Fomorenmnit
1VE zaMelHTens CherTp
BomgecTno - Fpaduro- Aene-
| g E%E Buie pe- Bua
Wb | feB | bas | © [ Do [mo | EERR| M TV
Yraepoa 1,0 0 1,0 1.0 1.0 1.0 1,00 1,0 1,00
Bogopen 880 | 870 | 770 (71,0 | 67,0 | 60,0 36,00 80,0 58,00
Heifireputi 16,0 } 19,0 | 21,0 {210 | 21,0 21,0 — 19,0 22,00
Asor — —_— - —— — s (4,90 0,7 0,72
Kucaopeg 0751 0841 D751 078) 070 072 0,66 |0,66—0,86] 0,71
Bojaa — — — — — — — 102 —
[oanatuacn | 11,5 — — — - — {1 87—901(87--123 10,9
[Toanctupos | -- s — — - — 150-b4[61—7,6
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laoanina b.o

k, npH £, M3B
Bemectan 9 1
Bopa 8,6 4,0
Hoawstnien 11,4 11,4
[Moancrupoa 6,3 5,3




Ta6anua B.1

3navennsn Dy (£), D

{Tpreaomenue B
{cnpaaounoe)

... W KOHCTART peakunii

Aaf pASAMYMHBIX XHMAYHECKHX 3TECMCHTOE

!)MD“O (7). 10— Tpf{gefTpom —32),
£ MsB DIA SUMUIECKHX 3jemMeHTon
H G N O

10,900 439 17,10 15,50 11,50
8,890 453 10,30 1420 9,99
8,950 444 7,63 13,30 7.08
8,100 436 11,70 12,20 5,50
7,330 430 16,30 10,00 753
6,630 420 4. 4{) 9,32 6,80
6,000 404 6.06 1740 4,45
5,430 394 6,00 11,70 2,22
4,910 386 7,06 12,80 429
4,440 374 5,83 16,90 2,30
4,020 - 364 5,48 16,80 3,03
3,640 350 10,20 14,60 497
3290 339 4.02 12,50 551
24570 325 .85 0,81 2,42
2 69D 3l 5.9 6,27 1.83
2,440 301 4,35 . 1,16 1,23
2210 200 3,96 6,07 1,81

5 (00 278 379 330 1,88
1,810 66 3.67 6,21 2,22
1,630 254 3,40 368 1,48
1,480 244. 3,29 3,28 1,91
1,340 233 3,17 i 4,68 212
{210 599 23,00 122 231
1,100 213 292 2.64 .84
(0,901i 203,000 27700 1 .44() 5,2100)
0,897 194 000 26000 1,000 1,8700
0,812 185,000 25100 1,320 1,3100
0.734 177,000 2,3800 1.490 1,1600
(.666 169,008 2,2500 3,070 1,0500
0,601 161,000 2,1200 1,280 03,9400
0,544 153,000 1.9900 1,040 0,8500
0402 146,000 1,8600 1,880 1.0300
0,445 139,000 1,7400 1,150 3,5600
3,403 133,000 1,6200 1,030 1,700
0,365 127,000 1,0]100 l 0.920 1,2000

1}




UKonuanue Tabatyst 5.1

D yono (E). 10— Tpflaefirp-cm—2),
£, MsB I XHMHYEeCKHY 2JSMedHTOR
H C N O

(4,330 121,000 1,4000 0,870 00,9400

0,299 115,000 1.3000 0830 0, 7800

0,270 109,000 1,2000 0,780 0,6800

0,244 103,000 1, 1000 0,730 0,6000

0,221 98,000 1,0200 0,690 - 10,5400

0,200 62,800 0.9400 0.640 0.4800

0,050 37,300 0,2600 (3,260 0,1200

0,010 9,140 0,054 4,078 0,0240

2,6 10-3 2,390 0,0130 0,04 3 0.0063

0,5 103 0,480 0,0027 4,055 0,00613

0,1 103 0,097 0,0005 0,124 0,0003
Tabauuwa B2
¥ - a0 @', - DT‘

Tan PeARLHHE ilj‘)t it J“QB;HJQﬁ‘[‘D. K"J rpr"{ueﬁ‘-:;';.c;t —-.2]
“B(n, o )ILi 3835,00 2,800 0,1980 9,04:10-8
6Li(n, a )}*H 926,00 4,700 0,07562 5,35-10—"1
4N (n, p)“C 1,76 - 0,623 {1,9960 7,51.10—12
CI (1, p) %S 0,17 0,620 0,7540 3 19.10—13
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