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Strength calculation and testing.
Methods of fatigue strength behaviour calculation
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OKCTY 0803

NarTa seeaenms 01.07.83

Hacrosimmuii cTaHaapT YCTAHABIAMBACT METOABI PACUYETA CICAVIOIIMX XapPAKTEPUCTHUK COIPOTHUBICHUS
VCTAJIOCTH AECTAJICU MAIIIMH U 3JIEMEHTOB KOHCTPYKIIAM, U3TOTOBJICHHEBIX U3 CTAJIEM, B MHOTO- M1 MAJIOIIHK-
JIOBOM VIIPYIOM M YHPYIrOILIACTUYECKOM OOJACTH:

- MEIWAHHBIX 3HAYCHUI TIPEIEIOB BEIHOCAMBOCTH Ha 0a3e 107 1MKIIoB;

- IPENEJIOB BRIHOCIWBOCTH IS 3aJaHHOM BEPOATHOCTH paspyieHus Ha 6ase 107 mmkios;

- Ko3dppUuImeHTa Bapuallui MpercjioB BEIHOCIUBOCTH;

- TOKAa3aTeasa HAKJIOHA JIEBOM BETBH KPMBOM YCTAJIOCTH B JBOMHBIX JOTAPH(PMHAYCCKHUX KOOPIUHATAX;

- a0CIIUCCHI TOYKH TIEPEIOMA KPUBOM YCTAJIOCTH;

- KO3(PUIIUECHTA YYBCTBUTEABHOCTA K ACHMMETPHUM LIUKJIA HAIPSDKCHWM

- IIPEACABbHBIX AMIUTUTYI IIPU ACUMMETPUYHBIX IIUKJIAX HATPYXXECHUS

- MApaMeTPOB YPABHEHUS KPUBOM MAJIOIMKJIOBOU YCTAOCTH (B mpenenax no 10° mukioB) npu:

PACTSDKECHUM — CXAaTHUH, U3TUOE U KPYYCHUH,

CUMMETPHUYHBIX U ACMMMETPHUYHBIX LIMKIJIAX HANPSDKCHUM WM AchopManuii, U3MCHSIOIMUXCA IIO
MIPOCTOMY IEPHUOIHUUYECKOMY 3aKOHY C IMOCTOSIHHBEIMM ITapaMETpPaMH,

a0COJIIOTHBIX pa3Mepax TornepeyHoro ceueHus aetaiau 1o 300 MM,

HATAYHUH U OTCYTCTBUM KOHIICHTPAILIMH HAIIPSIKCHUMA,

Temaeparype ot MuHyc 40 °C o mmoc 100 °C,

HAJIMYUU U OTCYTCTBHUM arpeCCUBHOM CPEIbI,

yacToTe HarpyxeHud B npeneaax 1—300 I'm.

CraHmapT HE pacHpOCTPAHACTCA HA METOOBl PACUYCTa XAPAKTCPHUCTHK CONPOTHUBJICHHUA YCTAIOCTH
CBApPHBIX KOHCTPYKIIMM M MX 3JICMECHTOB.

O0J1aCcTh NPUMECHECHUSI CTAHIAPTA OTrPAaHUYMBACTCS CIy4asiMHM, JJI1 KOTOPBIX B TEKCTC CTaHOApTA H
TIPHUIIOXXKEHUHU UMEIOTCH BCEC MCXO/IHBIC M CIIPABOYHBIC JAHHBIC.

Br1OOp TpeOyeMOMM HOMEHKJIATYPHI XapaKTEPUCTUK COIIPOTUBICHUSA MHOIO- U MAJIOILIMKJIOBOM YCTa-
JIOCTH OIIPCACIACTCS B KAXIOM KOHKPETHOM CJIyyac 3aJjauyaMM M METOIOM pacueTa II0 ACUCTBYIOIIMM B
OTPACISIX HOPMATUBHO-TEXHUUECKHUM JOKYMEHTAM.

TepMuHBI, OIIpeacacHUSI U 0003HaUYCHUSI, IpuMeHsieMble B ctaHaapre, — no T'OCT 23207.

O003HaUCHUS, IPUMCHSICMBIC B CTAaHIAPTE, IPUBCACHBI B IPWJIOXCHUH 1.

PasmMepHocTs HanpsokeHun — MIla, reomeTpuyeCcKux pa3sMepoB — MM.

Hacrosaumii cranmapr yHH(bHquOBaH co cta"gapramu I'JIP TTJI 19340/03 u TIJI 19340/04.

(A3venennas peaaxkumsi, M3m. Ne 1).

1. ONPEAEJIEHUE IIPEJIEJIOB BBIHOCJIABOCTHU JETAJIEN MAIIIVH U DJIEMEHTOB
KOHCTPYKITUIA

1.1. OnpenencHue MEMAHHLIX 3HAYCHHM NPEAEJOB BHIHOCIHBOCTH
MemuaHHBIE 3HAYEHHUSI HPEACIOB BRIHOCIMBOCTH ACTAJICH MAIIMHBI B HOMUHAJIBHBIX HAIIPSKCHUSX

U3nanme opunmaabHoe IlepeneyaTka BOCHpenmeHna

x
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I'OCT 25.504—82 C. 2

c?_l . (COOTBETCTBYIOILIIUE BEPOATHOCTH paspyiueHust P = 50 %) onpenensor ¢ yderoM KoadppHUIIMeHTa

CHIDKCHHUS TIPEACa BBIHOCAMBOCTA K o QopMyaaMm:
- IIPM PACTSKEHUU — CXATHUU WIH M3TUOE

°, (1)

—1n ?:
K
k=|Ke, 4] 1 (2)
Kdﬁ KFG Kv'KA
g—l =K1 ’ g_rl . (3)

T7Ie 6_1— MEIUAHHOEC 3HAYCHUE Mpeaciia BRIHOCIMBOCTA HAa COBOKYITHOCTH BCEX ILUIABOK METAJIA JAHHOM

MapK¥ IJIaJKUX J1a0OPATOPHBIX 0OPA3II0OB IUAMETPOM dy = 7,5 MM, U3TOTOBJIEHHBIX U3 3aIOTOBOK
IUAMETPOM d, paBHBIM A0COIIOTHOMY pPa3MepPy PaCcCUUTHIBACMOMU JETAIIH;

G | — MEIMAHHOE 3HAYECHWE MPEIEIa BHIHOCIMBOCTA HA COBOKYITHOCTHM BCEX ILIABOK META/UIA JaHHOM

MapK¥ IJIIKUX JJa0OPATOPHBIX 0OPA3II0B JUAMETPOM dy = 7,5 MM, U3TOTOBJIEHHBIX U3 3aIOTOBOK
pasmepamu 10—20 mMm;
K| — xo3ppUIMeHT, yYATHIBAIOIIWI CHUXXEHUE MEXaHUUYECKHUX CBOMCTB MeTaUla (6y , 61, O_1 ) C pOC-

TOM PA3MEPOB 3aroToBOK (11. 1.3);
- TIpM KPpY4YECHUH

T, (4)

_1'[[ :Y_:
K
k=X, 1 g1 (5)
Kd’l: KF"E Kv'KA
%_1 =K1 '?_’1 . (6)

_L[l > T_L[[!
(1) u (4) nna P= 50 %, ucnonw3yioT 11l OLIEHKHU IPEASI0B BBIHOCIUMBOCTH ACTAJICH IpM J1000M 33 1aHHOM
BEPOSITHOCTU paspylieHus (pasa. 2 U 3).

MeauaHHBIE 3HAYECHUS TPEACIOB BBIHOCAMBOCTH ACTANCH O MMOJyYeHHBIE IO (hopMyIam

IlpuMevyaHu4:

1. Ilpn HaMMYMK KOPPO3UOHHEIX BO3ACUCTBHI B QOPMYIIEI (2) U (5) BMECTO K CIEAYET IMOACTABIATE 3HAYCHUS]
K

KOp* _
2. Ilpu OTCYTCTBUM SKCICPUMEHTAIBHBIX JAHHBIX OPMCHTUPOBOYHO BEIMYMHBI G_; , T_; AOMYCKACTCS OLICHUBATE

HAa OCHOBC COOTHOILICHUM.
6_; =(0,55—0,0001 - o, ) - o, (7)

TIE EB — CPEIHEE 3HAYCHUC IIPEACIIA IMIPOYHOCTU CTAIM JAHHOM MapKu, ONPCACICHHOC Ha 00pa3lax, U3rOTORICHHBIX
W3 3aTOTOBOK JUAMETPOM d, PaBHBIM aOCOIOTHOMY pa3Mepy paccuuTeiBacMou netanu, MIIa;

T, =065 . ®)

1.2. Omnpenenenne dpdexTuBHbIX KOIPPHIMEHTOB KOHICHTPAIMA HaNnpsokennid K., K. 1 oTHOmIECHMIA
KU/ Kd o’ Ku/ Kd T
1.2.1. Kosddummentsr K, K. v otHomenua K./ K; ., K. /K;. OIpEAENSIOT IO SKCIIEPUMEHTAIb-

HbIM JAaHHBIM WJIA IYTEM PACUCTA.
1.2.2. Onpenenenne K, K, K./K; .1 K/K;. — IO S3KCIIEPUMEHTAIBHBIM JAHHBIM.

Kospdummentor K., K. MOTYT ONPENEIATHCA SKCIEPUMEHTAIBHO HA T€OMETPUYECKH ITOAOOHBIX

o0pa3nax guaMeTpoM d WIM TOJIIMHOM A momnepeyHoro ceucHuss He MeHee 40 MM, ecnu d wiam A
PACCUUTBIBACMOM JIeTaIWM MPEBHILAIOT 3TO 3HaueHue. Eciyu d miam h pacCUnThIBAGMOM JIETAIA MCHBILEC
40 MM, TO IIpH SKCIIEPUMEHTAIBHOM ompenencHnu K., K. 1enecoodpa3Ho BECTH UCIBITAHWUSA HA HATYPHBIX

IECTANSIX WM MOICIISAX TEX K& MONCPEYHBIX Pa3MEPOB.
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C. 3TOCT 25.504—82

JU1 paaa aetajer SKCIEPUMEHTAIBHO MOJydYeHHbIC 3HaYeHusaA K, K. u K./ K;., K./ K;, TpuBe-

neHsl B ipuwiaoxeHuu 2 (ueprt. 1—7, 13—16).
3HaueHus (K;/ K;)o ISl BAIOB C HANIPECCOBAHHBIMU JCTAISAMHU (IIPM HATMYWUHM KOPPO3IUM TPEHUA)

MIPpU U3THOe IpeacTaBiIcHbl HA yepT. 1 mpuaoxeHus 2.
[Tpu o > 500 MIlIa u p < 30 MIla cneayer yyuThBaTh COOTBETCTBYIOILME TTOMPABOYHBIE KOID DU -

nueHTh & u &7 (4ept. 2, 3) u onpenenats 3HayeHus K./ K, . no dopmyne

K [k K. (10)*
— [ } ' ‘t:’ ' én ) K[
0

=0.,6 .
Kdﬂ' Kdﬂ' Kd’l: Kdﬂ'

(U3menennasa peaakumsa, U3m. Ne 1).
1.2.3. Onpenenenue K., K. v K,/K;s, K./K;,METOOOM pacuera
K
1.2.3.1. Koappumuentnr K., K., K;., K; ¥ OTHOLICHUE KG = KI,(C B CJIy4a€ OTCYTCTBHUS MPSAMBIX
do dnr
3KCIEPUMCHTANBHBIX JAHHBIX MOTYT OBITh BBIUMCJACHBI IO (popMysiaMm (IIpM M3BECTHBIX 3HAUYCHMAX
V.,V.,oHn G):
G YT

(1+ 0 Yoo (1+0 1o, (11)
Ks = 1+0 Vs ° A= 1+0Vvt °
K, =05(1+0~0)=—— "
o M RO, ;v
i} 1 (12)
— vV
K, =0,5(1+6_)= RO ;v)

K 20

(o] O

K, 1+6% % "Omiv,

K 2a (12a)

T T

K, 1+ovc % "Oumivd,

rae O, = (j”;}z — 3HAaYEHHE OTHOCHUTEJIBHOIO KpUTEPHUSI TTIOA00US YCTAJIOCTHOTO pa3pylLlIeHUS [UIA TJIaIKOTO

(6€3 KOHLIEHTpAIMKM HANIPSDKEHUM) 00pasna JuameTpoM d.,, MM.
OnpeneneHue OTHOCUTENBHOIO KPUTEPHS MOL00MS YCTAIOCTHOIO pa3pylleHus1 O, BEJIUYUH V, V. H

¢dbynxkuuu (O, v) npuseneHo B . 1.5 u 1.8. _
1.2.3.2. Ecny M3BECTHBI TONBKO BEJIWYMHBI O, O, ¥ G, T0 K, WiIM K. BEIMUCISAIOT NIPUOIMKXEHHO

mo popMmyiiaMm:

oL

k. (13)
n

K- (14)
n

KosdbhuimmeHT n BRIYUCISIOT 110 POpMYyJIE
8]
n=1+~¢g 100,331 71T2) (15)

WK 110 4epT. 14 mpunoxeHus 2 B 3aBUCUMOCTH OT 3HAYCHUM OTHOCHUTEIABHOIO TPAIUCHTA HANIPSDKCHUM

G (MM 1), BeruMCIeHHOTO TIO (hOpMYy/IaM, IPUBEIECHHBIM B Ta0. 1, ¥ TIpenesa TeKy4ecTH o, (MIla).

* @opmyna 9. (Uckmouena, U3m. Ne 1).
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I'OCT 25.504—82 C. 4

Taoauima 1
DopMyabl A1 BEMMUACICHUA G : E?,L.
JleTanb
N3rub PacrsxeHune—cxaTue KpyueHue
H - 2 2 — 2
M ' My _
A
H — 20+ 2 — 21+
p <1 G="""5"+7 G=""
- 2 2 - 2 — 1 2
D G:E"—E G:E GT:E_I_E
—2>1,5
- d
| — 2Al+q) 2 — Al +9) o 1. 2
215 =" Y4 G=""5 G=5+3
d b
H — 23 2 —~_ 2,3
ZEI,S G= o 7, G= 5
H — 230+ 2 - 2,31 + o)
PR G=—"%5 """} G=""%
D - 23 2 — 2,3 - 1,15 2
221,5 G_p+d G_p G- = ot
D — 231+9) 2 —  2,3(1 + @) - 1,15 2
d<1,5 G= 5 P, G= 5 Gr = p T4
, — 2,3
~£—Frt- - T -
~—Fu3i—~
IlpuMegyaHue. @©= :
4V§+2
1.2.3.3. B npuOnmxeHHBIX pacyeTax 3HaueHUs K, ¥ K BBIYMCISIOT IO (POpMyJIam:
K, =1+q @ —1) (18)*

o 4epT. 15 nmpuinoxeHus 2.

1.3. Onpenenenne x03¢pdumenton K,

1.2.3.1—1.3. (A3menennasa peaaxuma, M3m. Ne 1).

1.3.1. Koapdpuument K; mast JeTUPOBAHHBIX CTAJIEU ONMPEACHSAIOT MO 4epT. 16 mpunoxeHus 2 wiu

nmo popmyine

K, =1-021lg

4a
dO

K =1+gq( —1),

mig d < 150 mwm,

roe dy = 7,5 MM — guaMeTp INIaaKoro j1adboparopHOro oopasia;

K = 0,74 mna d >150 mwm.
g yoneponucteix craneu Ky = 1.

1.3.2, 1.3.3. (Mckmouenni, U3m. Ne 1).

* @opmynsl 16 u 17. (Mckmouennl, M3m. Ne 1).
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C. 5§ T'OCT 25.504—82

1.4. Onpenenenne TeOPeTHICCKAX KOI(PPHIMEHTOB KOHICHTPALMHA HANPSDKCHHHA O, O,
1.4.1. KoabhduimeHTsl o, 0., ONPEICISIOT 10 TEOPETUYSCKUM PEIICHUSM WM HAa OCHOBE M3MEPEHHM C

TIOMOIIBIO TIOISIPU3ALMOHHO-ONITHYCCKOTO METONA, TCH30METPUPOBAHNS U T.0I. (MpWiIoXeHUe 3, uyept. 1—47).
1.4.2. JInga onpenencHUs TCOPETHIECCKUX KOIPPUIIMECHTOB KOHIICHTPAIIAN HANPSDKEHUM B JCTASX,

U300PAKEHHBIX B TA0Jd. 2, MOTYT OBITh MCHIOJB30BAHBI TAKXXKE€ HOMOTIPaAMMBbI, IIPUMBEACHHBIC HA 4epT. 48 U
49 nipunoxeHuda 3.

IlpuyMeyaHHU4:
1. IIpuMep UCOMBL30BAaHUSI HOMOTPAMM JUISI DJICMEHTOB ¢ ABYCTOPOHHEH BHCIIIHEU BHITOYKOM IIPH M3THOC.
Hano: p = 2,5 mMm; 1= 15 MM; a = 95 mm.

Haxomm\/g = 2,45; \/§= 6,16.

Kaxk BeITEKaeT U3 Tadi. 2, mid V% HYXHO BOCIIOJIB30BAaTLCS PSAJIOM YUCEN b, a IJId \/% — xpuBoi# 2. I1o gepr. 48

A/a .
OT aO0CIIMCCHI 5 = 6,16 HauMHAEM IBUTATHCH IO BEPTHUKAJIM BBEPX IO MEPECEUCHHUHA C KPUBOM 2. 3aTeM HAJIEBO

IMPOBOAUM TOPHU3OHTAJIBHVI) JIMHHUIO 0 ITICPCCCUCHHUA C OCBKO OPAMUHAT. TO‘IKY IHCPCCCUCHHUA COCAUHACM C TOYKOM
\} {

5 = 2,45, HaxomsA1IeCsa Ha TOPU3OHTAJILHOM OCH, ITPM STOM OTCUYET ITPOMU3BOIUM ITI0 psay uucea b. IIpsamas xkacaeTcs

KpYyTa, YKa3hBaIOLIETO KOS(MPHUIMEHT KOHICHTpamu o = 4,28.

2. IIpuMep MCIIOAB30BAHUS HOMOTDAMMEL UISI SJICMEHTOB C BHCIIHEH BBITOYKOM M OCEBEIM OTBEPCTHUEM IIPH
U3THUOC.
Havo: p =4 MM; a= 13 MmMm; £t = 36 MM; r =25 MM.

Haxomum \/§=3, \/g = 1,80, \/; = 2.,50.

Kak ykazano B nmpumepe 1 mpu \/ET (psn uucen b) u \/g (kpuBas 5) Ha 4epT. 48 HaxXOMUM cx'ﬁ = 3,60. J10

OyzmeT TCOpETUICCKUIA KOS(POHUIIMEHT KOHIICHTPALIMHK HAIIPSIKCHUM TIPH OOJIBIIIOM OCEBOM OTBEPCTHH (O ),._

r —
Tenmeps mepexogum K 49epT. 49 U cMEIacMCs BBEPX II0 BCPTUKAJIM IMPU 3HAYCHUHA Vp 2,50 mo mepeceycHUA

C KPpUBOMU 2, 3aTEM HAJCBO IO TOPU3OHTAIMU IO IEPCCEUCHHUS C OCBIO. TOYKY MEPECCUYCHUS COCAUHSIEM C IPSAMOMN
(o ), _.. = 3,60, nexaweit Ha apyroi ocu. Kpyr, xoToporo xacaercss 3ta mpamas, gaet o = 2,08.

Tadonuuma 2
KoHCTpYKTHBHBIE CITy4au JJisi ONPEAETIECHMS] TEOPETHIECKMX KOI(PPHMIMEHTOB KOHIEHTPAMM O, M O, N0 HOMOTpamMMe

(mpuaoxenme 3, yepr. 48, 49)

Pan yucen ana Kpusas KpuBag nnga
By BEITOUKH ®opmyna napameTpa IUTST TTapaMeTpa mapamerpa
Hﬂﬂi Haapesa Bun HanipsaxeHWd | HOMMHAJIBHOIO
HAIIPDAXKCHUA 1 a 1
is Y s
PacTsixeHue P b 1
2da
N3rud 3IM, b 2
2da’
PacTsixeHue P b 3
da
da’
PactsixeHnue P b 3
2da
HN3rub 3MH 2 | a 5
2> — £)
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I'OCT 25.504—82 C. 6

Ilpodonacenue maba. 2

Pan wncen nig KpuBa4 Kpusaga misa
BrI BETOUKM Dopmyiaa napaMerpa T TIapaMeTpa mapaMeTpa
HJH]']HJ Hape3a Byn HanpsxeHWd |  HOMMHAJIBHOIO
HaAIMPsAXCHU A 1 a 1
Vo Vo Vo
PacTsxenue P b 6
:ﬂ:a2
N 3rud 4 My b 7 o
:ﬂ:e:;c3
KpyaeHne 2 Mx a 9
:n:a3
PacTsskeHue P b 5 1
To(r 2 _¢ 2)
N3rub 4 Myr b S 2
n(r4 — c4)
KpyueHue QMg - r a 10 4
11:(r‘i1r — c4)
Pactssxenwne P b S 5
% K] 'E(b2 —r 2)
' | A
_ ‘-:T- ] - 9 ) £ |HU3rub 4My - r b S 6
/ i-— “H Mk Mu n(bZ_rZ)
7/ I
'n:(b4 — r4)

1.4.3. Ilpm obpaborke pesyneraroB HA HBM KO3(PPHUIIMEHTH KOHIIEHTPALINN HATIPSDKEHUM Ol IS
IeTajicl, YKa3aHHbIX Ha 4epT. 20—22, 27 u 28 npuioxeHus 3, BRIYUCISIOT IO (pOopMyJic

1 (25)*

aG:1+

2

A (1+a/py C a’/p

\

T + B | "
t/p (a/p)y®  (Wp)l a/p+t/p

rae KoadpduumeHTH A, B, C u Z onpenensaror nio 1adn. 3 (a = d/2 vim a = b/2), a B OCTAJIBHBIX CIAYYaAAX
Ol OTIPEAETSIOT TI0 (opMynaM, IpUBEAEHHEIM Ha yepT. 1—3, 6—11, 14—19 npunoxenus 3.

Ilpumeganune. @opmyna (25) smiusgerca nMpuOMLKEHHONH M jmaeT oTkioHeHus g0 10 %—20 % B 3amac

ITPOYHOCTH.
Tadbauma 3
Jnauenusi Ko3qduumenTos nus BraHCICHNs o N0 (hopmyae (25)
Koaddwm- (jgggahlllaa JIByCTOpOHHWI Haape3 (BBITOYKA) CryneHYaTeil mepexo MO TaITeu
CHTBI
(neTam) N3rno DaCTSCKCHUE KPYYECHHUE N3ruo PaCTSKCHME KPYYCHHUE

4 Kpyrslit 0,20 0,22 0,7 0,62 0,62 3,4

I Ltocxuit — 0,50 0,50 —
B Kpyrnbiid 2,75 1,37 10,3 5,80 3,50 19,0

IL1ockuid 2,10 0,85 — 6,00 2,50 —

* @opmyinl 21—24. (Mckmouensi, U3m. Ne 1).
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C. 7 TOCT 25.504—82

Ilpodonxncenue maba. 3

Ddopma J[BYCTOPOHHUM Haape3 (BEITOUKA CryneHUYaTeIi nIepexo MO TajaTelv
Koaddwm- Dﬁpgah; a yCTOD pe3 ( ) TyI p
CHTEI
(neTam) V3G PACTSIKEHVE KPYICHUE M3ru6 PACTSIKEHVE KPYUCHUE
C 0,20 1,0
K . _ _ _ _
Z PyLIbH 3,00 2,0

1.5. OnpenencHue 3HAYCHMA OTHOCHTEJABHOrO KPHTEPHS NOA00HS YCTAJIOCTHOIO Pa3pymiCHHA
1.5.1. OTHOCHUTENBHBINA KPUTEPHUN MTOAOOHUST © BHIYUCISIOT IO (popMyie

L
G 1 L
O = = C =, (26)
( L 88,3 G
G 0
nd 3
rae dy = 7,5 mMm; (%] = 20 = 88,3 MM? ;
0

L BEIPaxXaeTCda B MM,

G BEIPAXAETCS B MM .

3Hauenuda pyHkimu HO , v) = g~ TPHMBEICHBI B Ta0n. 4 vym uept. 1 mpunoxeHus 4.

Tadbauma 4
3navyenus dbynkum F (O, v)

2
o 6 HG’V)_1+E-)“’ TIPH V
0,04 0,08 0,10 0,12 0,16 0,20
0,0032 —2,5 0,885 0,774 0,720 0,668 0,569 0,480
0,0100 —2,0 0,908 0,813 0,774 0,730 0,647 0,569
0,0316 —1,5 0,931 0,863 0,829 0,796 0,730 0,668
0,1000 —1,0 0,954 0,908 0,836 0,836 0,818 0,774
0,3162 —0,5 0,977 0,954 0,942 0,931 0,908 0,885
1,0000 0 1,000 1,000 1,000 1,000 1,000 1,000
3,1620 0,5 1,023 1,046 1,058 1,070 1,092 1,115
10,0000 1,0 1,046 1,092 1,115 1,137 1,182 1,226
31,6200 15 1,069 1,137 1,171 1,204 1,269 1,332
100.0000 70 1,092 1,182 1,226 1,269 1,353 1,430
316.2000 7 5 1,115 1,226 1,280 1,332 1,430 1,519
1006 0000 3!0 1,137 1,269 1,332 1,392 1,502 1,596
3162.0000 35 1,160 1,312 1,382 1,449 1,508 1,667
10000,0000 4.0 1,182 1,352 1,431 1,502 1,627 1,726

B dopmyne nna onpenenenus F (O , v) mapameTp v IPUHUMAET 3HAYEHUS V,; IPU U3rM0e U pacTsIKe-

HUU—CXATUH U V., — IIPU KPYYECHUMN.

1.6. Onpenencnune napamerpa L
1.6.1. IIpu xpyroBom M3rmde Wim pacTSIKEHUU—CXKATUH, 4 TAKXKE IIPU KPYUECHUM KPYIJIBIX CTEPXKHEN
C KOJIbLIEBBIMM KaHABKAMHU, C IIEPEXOIOM OT OIHOTO CEYCHUS K JIPYTOMY TIO TAJITENIH, C PE3LOON WU TJIAIKUX
L = nd. Ilpu n3rnde B OMHOM IUIOCKOCTHU KpyIribix crepxHed L = 0,08 nd.

Ecim npu pacTsoKeHMM—CXAaTUM WIM M3TH0C ICTAJCH TOJBKO 4acTh MEpUMETpa padOUEro CeYeHUS
MIPWIECTAECT K 30HC NOBBILICHHOM HAMNPSDKCHHOCTH, TO [ BBHIYMCIAIOT N0 (POpMyJiaM, NPUBCACHHBIM Ha
yepT. 2 NpUIOXCHHUA 4.

_ _1.7. Onpenencnue OTHOCHTEJbHOIO TIPA/IMEHTA IEPBOIO IJABHOTO HJM KaCaTEJbHOIO HANPSIKCHHH

G, G.
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OTHOCUTENBHBIE TPAIUECHTH HANpsaxeHuu G, G, onpenensior mno QGopmyinaMm, IMPUBECIAECHHBIM B

Taom. 1.

1.8. Onpenenenne kKo03(p(hHIHEHTOB YYBCTBHTEJALHOCTH METANIA K KOHIECHTPAIAM HANPSDKCHUA H

MACIITa0HOMY (DaKTOPY V, H V.
1.8.1. 3HaueHusa v, , v, ONPEACISAIOT IO COBOKYITHOCTH PE3YJILTATOB MCIIBITAHUM Ha YCTaJIOCTh

00pa3LoB Pa’xIUYHBIX (POPM, pa3MEpPOB, YPOBHEU KOHIICHTPAILIMM HANIPSIKCHUM, U3TOTOBJICHHBIX U3 METAJL1A
OJHOM IUIABKW M MCHBITAHHBIX IIPU PA3IUYHBIX BUIAX HATPYKCHUS.
1.8.2. Ilpu OTCYTCTBHMM ONBITHBIX JAHHBIX JUI1 KOHCTPYKIIMOHHBIX CTAJIEN BEJIMYNHY V IIPUOIMXXEHHO

BBIYUCIISIIOT IO hopmyie
v, = 0,211—-0,000143 o, ipu o, < 1300 MIla,

v, = 0,025 pu o, > 1300 MTa. (27)

[Tpn xpydyeHUM 11 KOHCTPYKLIMOHHBIX CTAJIEU BEJIWYUHY V, IPUOIVDKEHHO TIPUHUMAIOT PABHOM

v, = 1,5 v, (28)
(A3menennas penaxkumsa, M3m. Ne 1).
1.9. Onpenenenne K03(hpunMeHTOB BIMAHASA MIEPOXOBATOCTH NOBEPXHOCTH Kf , Ky

1.9.1. 3nayenusa xkospoumenTa Ky, XapakKTepU3yIOIIETO CHIDKEHUE IIPEAEIOB BHIHOCIABOCTH IIPH

VXVIIIICHUW KayecTBa OOpaOdOTKM MMOBEPXHOCTU B 3aBUCHMMOCTH OT IIPEACJAa HPOYHOCTH U YHUCTOTHI
IMIOBEPXHOCTH, U U3rn0a U paCTSLKCHUSI—CKATU, OIIPCACIISIIOT 110 YEPT. 3 MPWIOXCHUS 4 WIM BBIYUCISIIOT

o popmysie

Kg =1—0,22 -1g R(1g ;’3 1) (o, B MITa). (29)

1.9.2. 3naueHus koapduimenta Ky, BEIYUMCIAIOT 110 Hopmyie
Ky = 0,575 - K + 0,425. (30)

1.10. Onpenenenne ko3pdpummenta K,

1.10.1. KospdpuueHT Kyops XapaKTCPU3YIOLMIA CHUXCHHME TPEea BHIHOCIMBOCTH OT BIIMSIHHMS
KOPpPO3UM 0 WCIBITAHUS HA YCTAJIOCTh, NIPUBCICH B 3aBUCHMMOCTU OT IIpeAciia IIPOYHOCTH Ha 4epT. 4
MIPWIOXECHUS 4.

Ha XpUBBHIX yKa3aHO KOJMYECTBO JHEHM, B TCUCHUE KOTOPHLIX O0pa3el] MOABEPrajics BO3IACMCTBHUIO
KOPPO3HOHHOM Cpeabl (IIPECHOM BOIBI) 1O MCOBITAHUSA HA YCTAJIOCTb.

1.10.2. BausiHue Koppo3Wu IpH OJHOBPEMECHHOM JCHUCTBUM KOPPO3HUOHHOM CPEAbl M MEPEMEHHBIX
HANPSDKCHUM MPEACTABICHO B BUAC 3aBUCUMOCTH KO3(M(OUIIMCHTA Kyop OT TIpezienia MPOYHOCTH CTaJM Ha
yepT. S NpUIOXCHHUA 4.

1.10.3. KosadhPunueHTHI Ky op COOTBETCTBYIOT OTIPEICJICHHOW YaCTOTE MCIBITAHUSI M YUCITY LMKIIOB,
VKa3aHHBIX B TIIOAPUCYHOUHBIX moanucax. IIpm apyrux 4dactorax M 0a3ax MCIBITAHUS CIEAYET BBOIMTH
MMOIPABKHU B COOTBETCTBUM C SKCIICPUMCHTAIbHBIMHU JAHHBIMMU.

1.11. Onpenenenne x03gGuMeHTa BIMAHNSA NOBEPXHOCTHOIO ynpounenns K, u ko3¢ duumenra ann-
30Tpormm K 4

1.11.1. Meromuka onpeaeneHus Ko3pPuiMeHTa BIUAHUA ITOBEPXHOCTHOIO YNIPOYHEHUA K|, IpHUBe-
IICHA B IIPUJIOXECHUM J.

1.11.2. KoadduimmeHTh aHA30TPOIIUHU, IPUBCACHHBIC B TA0J. 5, YYUTHIBAIOT, €CJM MEPBOEC TIIABHOC
HANPSDKCHUAE TIPHA U3TMOE U PACTSDKCHUH —CXXATHH HANIPABICHO NEPNCHIUKYIAPHO HAITPABICHUIO IPOKATKHA
MaTEpHaIA.

Ilpyu KpydyeHHUHU aHU3OTPOIIMIO HE YUMUTHIBAIOT.

Tadoauima 5
Jnayenus K03 puumenTop anmzorponmu K,
O, MIlla KA c,, MIla KA
Jlo 600 0,90 Cs. 900 go 1200 0,83
Cs. 600 mo 900 0,86 » 1200 0,80
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2. ONPEJAEJIEHUE MPEAEIOB BHIHOCJIMBOCTH JAETAJIEA MAIIIMH U DJIEMEHTOB
KOHCTPYKITUI J{JI 3ATAHHOIM BEPOSATHOCTHU PA3PYIIIEHUA [o-14] P

2.1. Ilpyn HaMMYMKM JOCTATOUHOTO 00BEeMAa CTATUCTUYCCKON MH(MOPMALIUH VIS OLICHKHM KO3PdHUIIMEHTA

BApHAllM¥ IIPEACIOB BBIHOCIMBOCTH JCTAJICM MAIIMH (VGI WIH V, 1:1)’ WCHOJIb3ySd BBIYMCICHHOC IS
—_— I[ —_—

3aJaHHOM 0a3bl 1o popmyiie (1) wm (4) MEaMaHHOE 3HAYCHME TIPEACIa BEIHOCIMBOCTH ACTAIA (c=1r_1ll 1580
%—111 ) , OIIPEACISIOT IPEeaciIibl BRIHOCIUBOCTH AETAJIM HA TOM X€ 0a3e U1 JI00bIX 3aJaHHBIX BEPOATHOCTEN

paspylueHus P B IPEaIIOIOXEHUN CIPABETUBOCTH HOPMAIBHOTO 3aKOHA pacIpencicHus 1o (hopMyIaMm:
(C_11)p= 6—1;; (1 + z,- vG_ln), (31)

()P =T, - (142 v ), (32)

[JI€ Zp — KBAHTWIbL HOPMAJIBHOIO PACTIPENEIIEHUS, COOTBETCTBYIOILAA 33JaHHON BEPOATHOCTU paspylucHus P.

3. ONPEJEJEHUE KOD®OUIIMEHTOB BAPUAIIUH IIPEJIEJIOB BBIHOCJIMBOCTH
NETAJIENA MAITIMH U DJIEMEHTOB KOHCTPYKITU

3.1. KoadpdpuumeHT Bapruand ONpeaeia BBIHOCIWBOCTHA ACTAJW BEIYMCIISIOT IO (popMyJie

1a (33)

1 — 2

<
1

e S; U (=r_ — CpEOHEEe KBaApaTUYCCKOC OTKIIOHCHHUEC M CpeaHee (HA COBOKYIIHOCTM BCEX ILIABOK)

| Bis B
SHAYCHHUC TIPCOCId BBIHOCINUBOCTH ACTAJIN COOTBCTCTBCHHO.
P@BYJIBTI/IPYIO]J_[HI;'I KOB(I)(I)PIHHGHT BAPHAIIUH TIPCACTd BBIHOCITIUBOCTH JACTAIHNU TIPHUA OTCYTCTBHUH CBAPKH,
MMOBCPXHOCTHOTI'O YIIPOUHCHHUA M IIPDH CTAOMJIBHOM TEXHOJOTUM BHIYUCIAIOT IIO (l)OpMy.]Ie

_ P 2
V — +V< 4V 34
O_ix \/()émax o, %’ (34)

I0€ V, — KO3(PPUIMEHT BapUaIiy MAKCUMAaJIbHBIX Pa3pylIalOIINX HANPSDKEHUM B 30HE KOHIIEHTPAIIWH,

max

COOTBCTCTBYIOIIIMM MPEACIaM BEIHOCIMBOCTH ACTAICH (IIPHA MCOBITAHAY MACHTUIHBIX JCTAJICH,
M3rOTOBJCHHBIX M3 MCETAJIa OJTHOU IUIABKH, CBA3AHHBIM CO CTPYKTYPOM HEOTHOPOIHOCTBIO
MeTaIA (HAUIMYHACM PANTMYHBIX (a3, BKIMIOYCHUMN, HCKAKCHUM KPUCTALTAYCCKON PEIICTKHA U

T. 1.);

Vs, — KO3 PUIMEHT BapHallMy CPeIHUX (B MPEaeaax OJHOM IJIABKHW) 3HAYCHUM MPEACIOB BEIHOCIA -

BOCTH DJIAAKWUX JIA0OPATOPHBIX OOpPA3LOB JTUAMETPOM 7,5 MM, VUMUTHIBAIOIIIUI MEXILIABOUYHOC
paccessHUEe MEXaHUYECCKHAX CBOMCTB METAJLIA M BRIYMCIASIEMBIA IO (pOopMyJie

v ==2, (35)

S =\/1 > (G 1i—0.1)2: (36)
s) n—1° —1i ~1/ >

— 12 _
0'_1=;.E G_1;> (37)
I =

I7c 6_1 i

— 3HAYECHUE C_; IS i-U TUIABKH;
n — YUCJIO IUIABOK;

V, — KOI(PPUIMEHT BapUALIMA TEOPETHYECKOTO KOIDMUIMEHTA KOHIIEHTPALMA HAIIPSDKCHUM O,

¢

VYMUTHIBAIOIIMI OTKJIOHCHMS (PAKTMUECKUX pa3sMEPOB JcTajicu (0COOEHHO B 30HAX KOHIICHTPA-

I[UY HANPSDKCHWI) OT HOMMHAJIBHBIX (B IPEACIaxX JOMYCKOB).
IIpy1 HECTAOMABHOM TEXHOJOTHMHW, HCOJHOPOOIHOCTH CBOMCTB METAJLIA, HAJIMYUM OCTATOYHBIX HAIIP -
XCHUIA M TCXHOJIOTHYECKUX 1€DEKTOB KOIDDUIIMCHTHI BAPUALIMH MPE/IE/IA BRBIHOCIUBOCTH JCTANICH V O, OIl-

PEACIAIOT IIYTEM IPOBECACHUS YCTAJIOCTHBIX UCIIBITAHUMA JICTAJICH.
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3.2. Onpenesenne KO3(P(PHUIHECHTOB BAPHANMH V

3.2.1. IIpu nocTaTOYHO CTAOMIBHOM TEXHOJOTUU, OJHOPOIHOCTH CBOMCTB METAJLIA B 00OBEME JICTANIH,
OTCYTCTBMM OCTAaTOUYHBIX HANPSKECHUN KO3(P@UIMEHTH BapHallii MaKCUMAJIBHBIX pa3pyllaolUX HATIIpsI-
XEHUHA V, BBIYUCISIOT IO popMyie

max

y =0l (38)

O max B 1+ @; -
3.3. Onpenencnne K03 GuEEHTOB BapHANHA V3-1
Kosbduumenr v,  ONIPENIEJISIOT MO CTATUCTUYECKUM IAHHBIM O MEXILIABOYHOM PACCEsIHUM TIPE/IEIIOB

BEIHOCJIMBOCTH 110 (popmynaam (35)—(37).
EciM DaHHBIX MO MEXIUIABOYHOMY PACCESHUIO BEJIMYUH O©_; HET, TO, YYUTHIBASA TPAKTUYECKU

JIMHEWHYIO 3aBUCUMOCTb MEXIY IPEacAaMyd BRIHOCAMBOCTH U MPEACIaMU MMPOYHOCTHA, B IICPBOM HPUOJIH -
XXEHUH JOIMYCKAIOT

IIe V. — KO3MMDUIMEHT BapHalliy NIPEeaa MIPOYHOCTH METAJIA HA MHOXECTBE Beex IU1aBoK (v = 0,04—0,10).
O O

B

3.4. Onpenenenne K03 PHUMEHTOB BAPHALMH V,,

(4]
3.4.1. Konebanusi pagdyCOB KPUMBU3HBI B 30HC KOHIICHTPAIMHA HANPSDKCHUM P XapaKTCPHU3YIOTCSI

KO3(dhUuIIMeHTAMHX BapHUallUU Vo- KosdduimeHTs Bapuaniu HAXOOIT IO PE3yJIbTaTaM U3MEPEHUS ITapTUH

netaneid (He MeHee 30—50 1mT.) B yCIOBHUSIX IIPOU3BOACTBA.
3.4.2. CpenHee 3HAUYCHME P, CPEAHEEC KBAAPATHYCCKOE OTKIOHCHUE S, Paguyca KpUBU3HHI P U

K03 PUIIMEHT BapUalluu V, BRIYUCJISTIOT TI0 bopmymnam:

_ 1 =&
p="2p;, (39)
i=1
_ 1 & 2
Sp_ \/”_1551(pf_p) ’ (40)
)
P
=2 @1
3aBUCHUMOCTD O,; OT P NIPEICTABIAIOT (PYHKIIMENA
O = Q(P)- (42)
Koadpbunment sBapuanuu v, BBIYUCIAIOT IO QOPMYJIE
ool P
VGGZ G—poa_ﬁvp, (43)

Tae O, — CPeIHEE 3HAYEHME O, COOTBETCTBYIOLLEE P = P;

\% lp — abcomoTHOE 3HauYeHHWE TPOU3BOAHOM, KOTOPOE COOTBETCTBYET CPEAHUM 3HAYCHUSIM OIPEICIIsi-

IOILMX TIapaMETPOB.
3.4.3. Jlnga HaxoXOcHUSA IPOWU3BOTHOM B BHIPAXCHMH (43) DOIMYCKAETCA OCYIICCTBIATH JUHCHHYIO
anmpoKCUManuIo PyHKIMH (42) B OKPECTHOCTH 33JaHHBIX 3HAYCHUM MapaMETPOB, UCIIOJIb3YS YPABHCHHUC

IIPAMOM, IIPOXOIAIICH UEPE3 ABE TOYKHU
p_ (2)
O~ O d \d i

_ (44)

)
d 2 d 1
P

A€  — 33aHHOE 3HAYCHME OTHOLICHMS NAPaMETPOB p W d (BMECTO p/d MOXET OBITh p/f ¥ T. 11.);
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d d d d d’

O, ¥ Ol — 3HAYEHMS C.;, COOTBETCTBYIOLINE (p/d);, 1 (p/d).

(B]Z SP u (B) <P OTHOIIEHHMS & , GusKue K 3a0aHHOMY 3HAYEHMIO;
1

4. OIIPEAEJIEHUE IIAPAMETPOB KPUBBIX YCTAJIOCTU m U Nz U KOOOOPUIIUEHTOB
JYBCTBUTEJILHOCTU K ACHMMETPUMU 1TUKJIA HAITPSDKEHUN Y, Y,

4.1. JIng pacdeTa Ha MPOYHOCTD JIEBYIO HAKJIIOHHYIO YaCTh KPUBOM YCTAJIOCTH IPEACTABIISIOT B BUJIC
o™ . N=o™, - Ng, (45)

e m — IoKa3aTeJb HAKJIOHA KPUBOM YCTAJIOCTA B ABOMHBIX JIOTApU(PMUUIESCKUX KOOPAUHATAX;
N — abcrcca TOYKM MEpEIoMa KPUBOM YCTAJIOCTH.

4.2. BenmnunHa N B OOJBIIMHCTBE CIIy4aeB KOJIEOJIETCS B Ipenenax Ng= 106—3 . 10° mmknos. B
pacdeTax Ha NPOYHOCTh IIPHU MEPEMEHHBIX HANIPSKCHUAX, KOTIa OTCYTCTBYIOT JAHHBIC HATYPHBIX YCTAJIOCT-
HBIX VCTILITAHWIN, IPUHUMAIOT B cpeaHeM N=2 - 106 uKIOB.

4.3. BenuawHBI m 0jis1 JeTAJIEH U3MCEHSIOTCA B npeaciaax 3—20, mpr 3TOM ¢ pOCTOM KOAPPHUIIUEHTA
CHIDKCHHS TIPEAcaa BEIHOCIUBOCTA K YMEHBIIACTCA M. 3AaBUCAMOCTh MEXDy K M m NIPUHUMAIOT TIPUOJIH -
)K€HHO B BHJIC

m=%, (46)

TIC C=5 + e (0 B MIIa). (47)
4.4. 3Hauenus ¥, u ¥, BBIUMCAAIOT 1O (bopMyJIaM:

¥ =0,02+2-10~4. ¢, (48)

¥ =0,01 +10~4. 0, (49)

rae o, B MIla.

JUia peraned ¢ KOHLEHTpAUEe HANPsDKEHUHA KOSDPUIMEHTH BIUMSHUS aCUMMETpUH mukiaa ¥, u
.

‘PTH BBIUUCIISIOT IO (hopMyam:

lP lPG' ‘P"E
o = %> Po=% (50)
rae K — xkoadpuumeHT, onpeacasacMbeii mo popmynam (2), (5).

JI711 IETMPOBAaHHEBIX CTAJIEM AOITyCKACTCA BHIYMCIATH KOddduuueHTol ¥, u ¥, 1o ¢opmynam:
| A

p oo Ol (51)
G,I[ 20']3 — G—ll[ ’
T i
‘-PTH =% - o (52)

4.5. IlpeneabHBIC AMIUTMTYIBI [UISI ACTAJICH IIPU ACUMMETPUYHOM LIUKJIIC HATPYKCHUST BHIYUCIISIIOT IO
opmMmyiam:
(53)

(54)

5. OIIPEAEJIEHUE PACHETHbDIX XAPAKTEPUCTHUK COIIPOTHUBJIEHUS
MAJIOITUKJ/IOBOUA YCTAJIOCTHA

5.1. PacyeT MaJIOIIMKIIOBOM JOJTOBEYHOCTH BBITIOJIHAETCS HAa OCHOBE aHAJIW3a MECTHBIX e (DOpPMAlLUA.
K MaJloIMKIOBOM OTHOCAT OOJIACTh YMCEN IMKIOB mo paspymenusa < 5 - 10*—10°, korma craHoBHTCS

BBIPAXEHHBIM YIIPYIOIUIACTHYECKUI XapakTep AehOpMUPOBAHHOTO COCTOSAHUA KOHCTPYKLIMUA. PaccMaTpu-
BAaIOT YCJIOBUS HArpyXeHUs, NMPU KOTOPBIX MakKCUMaIbHbIE nedopmarmmu nocturaiot 0,5 %—1,0 %.

88



I'OCT 25.504—82 C. 12

5.2. Ilpu onpenercHUM MAJIOLMKIOBON JOJITOBEYHOCTH M OLICHKE HAKOIUICHUS TTOBPEXKICHUMN TOIK-
HBI OBITh CJICAVIOIIMUE NTAaHHBIC:

- IUKJIMYCCKUE YIIPYIOILIACTHUYECKHUE U OJHOCTOPOHHE HAKOIUICHHBIC AchopManiii B MAKCUMAIbHO
HANPSDKEHHBIX 30HAX KOHCTPYKIIUH:

- pacnionaraeMasi IIaCTUYHOCTh MaTepUaNa € ;

- KpUBAasi MAJIOLIUKJIOBOM YCTAJIOCTU KOHCTPYKIIMOHHOro Marepuana (N = £ (g)(0).

5.3. OnpenencHue nanpsokenwi B aedopmanmii

5.3.1. HanpstxeHHO-1eDOPpMHUPOBAHHOE COCTOSIHUE U €TI0 IMOLMKJIOBOE M3MEHCHUE B MAaKCUMAJIBHO
HAMPSLKEHHBIX 30HAX KOHCTPYKIUM OIIPEACIISIIOT PACYECTHBIM WMJIW SKCICPUMCHTAIBHBIM METOIAMH, B TOM
YHUCJIe 110 JAHHBIM TEH30METPUUECKUX U3MEPEHUM HAa MOAEISIX U HATYPHBIX KOHCTPYKIMSX JUIS 33JaHHBIX
WJIN SKBUBAJICHTHBIX HATPY30K.

J.3.2. PacyeTHOE onpeacacHUE HANIPSDKECHHO-AC(MOPMHAPOBAHHOIO COCTOSTHUS 3JIEMECHTOB KOHCTPYK-
MU BBIIIOJHICTCA PCIICHUEM COOTBCTCTBYIOIIMX 33734 MAJIOIMKIOBOTO HATPYXKCHHUS B IUKIAYCCKOM
VIOPYTO-IUIACTHYECKOM IMMOCTAHOBKE JTHUOO B 3aMKHYTOM (popMe, TUOO0 YACICHHBIMHA METOJIAMMU.

5.3.3. JInsa npuOAMKEHHBIX OLIEHOK MAJIOLMKIOBOM NPOYHOCTU BJIEMEHTOB KOHCTPYKIIMI, pab0oTaIO0-
IIMX TIPU HArpy3Kax, BBI3BIBAIOIIMUX B 30HAX KOHIIEHTpALMM HAIIPSKEHUM BBIXOA MaTepualia 3a Npelieiabl
VIIPYTOCTH, JedopMarimy ¥ HanpsKeHUs IPHUOIMDKEHHO ONPEASIIIOT C UCIIOJIB30BAHUEM WHTEPIIOISIIMOH-
HBIX 3aBUCUMOCTEH THIIA

KO - KO=0Z, (k=0), (55)
K k) _ _
KO K®=02,  (k=1..), (56)
~0)
rie K== — ynpyromractuueckuit KO3GMOULMEHT KOHILEHTPAIMY HATIPSDKCHUIA;
H
elV)
KO = I:Ha" — YIPYTOILIACTUYECKUM KOIDDULUMEHT KOHLIEHTPALMHA Ae(POPMALIMIA;
S
K g,‘) = ;13}{ IIMKJIAYECKHAN YIIPYroTuIaCTUYECKUN KOIDDHUIMEHT KOHIIEHTPALMN HATIPSKEH UM
H
& — i j j 7
K" = g — UMKIMYECKHHA YIPYTOIIACTHIECKHHA KO3 OULMEHT KOHLIEHTPALMH 1e()OpMAaLHii.

’
3aBACHUMOCTD UCIIOIB3YETCS 1A 0. < 3,5. I1pu OOMbIIMX 3HAYEHUSIX O, IPUMEHEHHAE (DOPMYJIBI Ta€T

PE3YABTATHI, MAYIIIUE B 3aI1aC IMPOYHOCTH.
JIns1 BRIYUCIICHUS 3HAYCHUS MUKIWMYCCKUX YIIPYIOIUIACTAYCCKUX KOAIPPHUIMECHTOB KOHIICHTPAIlUHA

K fgk) u K g‘), KPOME M3BECTHBIX 3HAYCHHUI TEOPETHIECKOTO KOIDGMHUIIMEHTA KOHIICHTPAIIMH 0., HEOOXOIMMO

3HATh 3aBUCUMOCTDb HANpsLKeHUA OT JAedopMaliui NpyU LIUKIUYECKOM VIIPYIOIUIACTHYECKOM aedhopMUpo-
BaHUM.

5.4. Onpenenenne JUArpaMM CTATHYECKOI0 H NMHKJIMYECKOro ek opMupoOBaHAs

5.4.1. JluarpamMMa CTaTHYECCKOTO W IMKIWYECCKOTO IS(POPMHUPOBAHUSA XAPAKTECPHU3VET 3aBUCUMOCTD
HanpsLKeHUs oT AeOopMalliy IIPUM CTATUYECKOM WM HUMKIMUYECKOM HarpyxeHuu. JlmarpamMmel aedopmu-
POBAHUS OMPEACISIOT MO JAHHBIM MCHBITAHWUMN IIPU CTATUYCCKOM WM IIUKIUWYECCKOM HATPYXCHUM, IPOBO-
maMbIx TI0 OCT 25.502 u TOCT 1497.

J.4.2. AHAIUTAYECCKHA TUATPAMMBI IUKJIMYCCKOTO AS(POpPMUPOBAHNS MHTC PIIPECTUPYIOT B POPME 0000 -
IIIEHHOW IuarpaMMbl HUKJIWYECKOro aedopmupoBanusi. O0001eHHas quarpaMmMa IUKIMYeCKoro aedop-
MHUPOBAHUS OTPAXACT 3aBUCHMMOCTb HANPSDKECHUS OT AchopMaliiy IO HapaMETPy 4YMCIA MOJYLHUKIIOB
HarpyxeHus. /IlmarpaMMy pacCMaTpMBaIOT B KoopauHaTtax S— € (4eptT. 1). OCHOBHOE CBOMCTBO OOOOIICH -

HOM JUArpaMMBI 3aKJIIOYACTCA B TOM, YTO I MSTKOTO, XCCTKOTO M IIPOMEXYTOUYHBIX MCXIY MATKHM H
KCCTKMM HArpy>XeHUSIMH BCE€ KOHCUYHBIC M TCKYIIME TOUKM JUATPAMM JS(POPMHUPOBAHUS K-TO TTOMYIIAKIIA
HarpyXeHusl, IIOJYYECHHBIC IPH PA3TAYHBIX YPOBHIX MCXOIHBIX Aec(OpMAallAi, YKIAABIBAIOTCSA HA OOHY U TY
Xe I JAaHHOTO MNOJYIMKIIA HArpyXcHHsS KpuByl0. CxeMma 0000IIEHHOM auarpaMmsel A¢(OpMHUPOBAHUA
MMPUBECICHA HA 4YepT. 1.
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Cxema 0000mennoii AuarpaMMbl IMKJMYECKOTO Ace(hopMUPOBAHMS

3 I-u noanyyurn

Yepr. 1

HcxomgHOe HAarpyXcHUE IPOUCXOIUT B COOTBETCTBUH C IUATPAMMOM CTATHYCCKOTO Jc(DOPMHUPOBAHUSA
O, A, B, C, paccMaTpuBacMOM B KOOpIUHATAX 6—e ¢ HaYaJIoM B Touke O. IIporiecc uCXOMHOTro HArpyKCHHUSI

TOBOIST IO ONPEISICHHOIO 3HAUCHMS HAIIpsDKEHUU U aedpopMaliiii, HarpuMep 10 cocrosHuu A, B, C.
TakuM 06pa3oM HanpsKEHUs MCXOAHOTO Harpyxenus coctasar of, of u 6¥), a nedopmammu — € |

) u e coorsercrBenno. IMocne pasrpy3ku, MPOUCXOASILEH B COOTBETCTBMM C MOJYJIEM YIIPYTOCTH

MaTepuasia, OCTAIOTCS BEJIMUYMHBI TUTACTMYECKMX aedopMalimii eg)), e},%) " e}%’. W cxomHoe HArpyXeHUe U

pasrpy3Ka 00pa3yioT HyJICBOM (K = () MOJIYyIMKII HArpy>KCHMUS.
PeBepc HarpyxeHusd IMPOUCXOIUT 110 CBOCH I KAKIO0M CTEIICHU MCXOIHOTO HAIPYXECHUS JHATPAMME

I[G(l)OpMHpOBaHIfISI, HOCTUTAA, HAIIPUMCD, COCTOSIHUH D, K, N, COOTBCTCTBYIOILIIUX HAIIPDAXKCHHUAM —O 91),

—c Y u —6 §V), npuuem s cummerpruHoro uukia msrkoro Harpyxenus |—6 (V] = |6 (), |—o V| = || u
—o )| = |o §V|. PeBepcuBHOE HarpyxeHue u HocleayloIas pasrpy3ka o6pasyioT nepsbiil (kK = 1) moaymuk

HArpyXcHWsI, 4 COBOKYITHOCTb HYJICBOTO M ICPBOTO NOJYIMKIOB — HepBhM (/N = 1) myukn HarpyxeHusl.
OO0001IeHHad auarpaMMma IMUKIWYECKOro JaeOopMHUPOBAHUA CTPOMUTCS JISI KaXJIOIo OTASJIBHOIO
MOJYLIUKIIA HATPYXKCHUSA B KOOPAUHATAX S—E C HAYAJIOM B TOYKE PA3rPy3KH M LIS KAXKIOTO pPaACCMAaTPH -

BAaCMOI0 COCTOSIHMS HarpyxeHus. /Ui nepBoro (kK = 1) moaynukia HarpyXeHus (IIpY MCXOIHBIX YPOBHSIX
nanpsokermii 6 (0, 6 0 u 6 %)) navano xoopounar S—e momemator B Touxku A4, B, C. ITpu 3170M KpHBas

I1e(MOPMHUPOBAHUS PACCMATPUBACMOTO MOJYIIMKIIA BKIIIOYACT B C€0S YIACTOK HATPYKECHUS 3TOTO MOJYIIUKIIA
A YYACTOK PA3TPy3KH NPEIbIAYILETO.

JInst mocTpoeHUS 0000IIEHHOM JUarpaMMBl IIMKJINYECKOTO 1eOpMHUPOBAHNS TOYKH HadaIa Pa3rpys-
KW IJI1 JAHHOTO MOJYLHUKIIA HarpyXeHust coBMeiaoT. Ha mpaBov vactu yept. 1l mst k=1 touxku 4, B, C
COBMCILICHBI M O0Pa30BaHa ¢IWHAsA 3aBUCUMOCTh MEXIY HanpsockeHUsIMHU U aepopmarmsamvu A, B, C, D, K, N.

AHANOTUYHBIC TOCTPOCHUS ACAAIOT M U1 MOCICAYIOIMX MMOJYIIMKIOB HAarpyxcHus. B o01eM cayyae,
B CBJ3U C IIpoLecCcaMH LMKIMYECKOIO VIPOUYHECHMSI WM Pa3yIIPOYHCHUS MaTepuaia, OO0O0O0ILEHHBIC
IUarpaMMel 1c(OPMHUPOBAHMUA i1 PA3IAYHBIX IOJYLIMKIOB HArPYXCHMS OTJIMYAIOTCA APYr OT ApyTa.
O0600IIeHHasT fUarpaMMa IUKIAYECCKOTO AS(POPMHUPOBAHUSA OKA3BIBACTCA HEM3MECHHOM (HaunWHas ¢ kK = 1)
TOJIBKO IS IIMKJIMYECKH CTAOWIBHBIX MATCPHUAJIOB.

5.4.3. JIns npuOMMKeHHBIX pacyeTOB JOMYCKACTCI MCHOJIB30BATh JUATPAMMBI IIMKJINYECKOro aedop-
MHUPOBaHHUS, 0Opa3yeMBIC YIBOCHUEM CTATUYCCKOM IUArpaMMebl JS(POPMHUPOBAHUSA MATCpHAIA.

5.4.4. AnnmpoxkcuMmaridsi guarpamMm Je(popMUPOBAHUS BBIIOJIHICTCS IS PACYCTHBIX NPUIJIOXCHUU
CTENCHHBIMU (DYHKIMSIMU:
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6® (oY g (ew 0

v |10 Yo" |0
o |d%) "ol (4R

(37)

(npu 6O > Gl(?]} u .S ® > 20%01)() ;

Te 01({2 " e}?& — HanpskKeHue U aedopmarnud mnpeaeia mpornopIliMOHAIBHOCTH MaTepruaiia IPU CTAaTUIECKOM

HATPYXECHUU;
m®) u m() — nokazarenu ynpouyHeHus MaTepuaia B YNPYromIaCTUYECKOM 00JaCTH, OMpPEesieMBIE TIO
TMarpaMMaM CTaTMYECKOTO M IMKIMYECKOTO JehOPMUPOBAHUS TIPU CTETIEHHOM aIMmpOK-
CUMAITHH.
IIpu 5TOM IIMKJIMYECKHMMN MOIYJIb YIIPOUHECHUYI UMEET BUI:

(0) O —
0) © 1[0 )
0 10 | €2 el e
mP=lgl | 7 lg[ ol *2l.0 ! K“:| (38)
it T i
U1 IMKJTAYECKH YITPOUHSIONIMXCA MAaTEpUAJIOB, st KoTophix mik—1) < m(k):
(0) O —
0) (0) (0)
m® = 1g | € Mgl +4|E-—1|eBk-D|— (59)
e(0) el0) 2 | &0
it T i

JUISE MAKJIMYECKH PA3yIPOYHSIIOIMXCS MATEPHANIOB, 118 KOTOphix mk—1) > mlk);

(3 0 -
1) 0 0)
mk) = Ig a /lg[e(— L4 a -1 ]— (60)

20) 0 0
@ el|m |4
JUISE TIAKJTMYECKY CTA0WIM3HPYIOIMXCS MaTeprayioB, v KOoTopbix mk—1) = m(k),

IIpy nuHEMHOM ANIPOKCHUMAIIMHA JTUATPAMMBI CTATHYECCKOTO W IIUKIHWYECKOrOo Ac(POpMHpPOBAHUSA
UMCEIOT B

0'(0) e(U) S(k) g(k)
=(1-EM+ EODE_ =2(1-EWy+ E( — (61)
AR TR

0 {; k 0
(mpu 6 > o) u S ®>260) ,

rne E g_@ uFE %k) — II0Ka3aTejJu YIPOUYHCHUSI MaTepHasa B YIPYIoIUIACTHYECKON O00JacCTH,

ONIPEACISACMBIC IO JUATPAMME CTaTUICCKOTO M ITUKJIMYCCKOTO 1ePOPMHUPO-
BAHUS IIPH JUHCHMHOM AIIIPOKCHUMAIIHH;

E gk) =1/(1 + 2;;(0) | Ku) — I ITMKJIAYECKHA YIIPOUHAIOIIMXCS MATECPHAIOB;
— T
EWO=1/(1+ > ; 0 € Btk - 1)y — nng uMKIMYECKU pasynpOYHSIOMXCS MaTEPUAJIOB;
T —_
E %k) =1/(1 + 25(0)) — I IIUKJIMYECKH PA3YIPOYHAIOIIUXCA MATECPHUAIIOB.

5.4.5. Ilo cratnyeckuM guarpaMmaMm AeOPMUPOBAHUS ONPEACISIIOT MPEACIbl MPOMOPLIMOHAIBHOC-
TH, TCKYYECTH U IPOYHOCTH, paBHOMEcpHOE M obuiee ymHeHue (I'OCT 1497), mo muarpaMMaM ITAKIIA -
YeCKOro JepopMUPOBAHUS — MPEACIbl IIPONOPHIMOHAIBHOCTA U TEKYYECTH II0 MapaMeTPy YUCIa IUKIOB

WIHA TIOJYLMKJIOB HATPYXCHUS, KOIPPUIMEHTH A , o , B, XapakKTepU3yIOLUE COMPOTUBICHUE LMKINYCC-
KOMY Ic(pOPMHUPOBAHUIO, IUKIAYECKOE YIIPOYHECHUE, PA3YIPOYHECHUE, CTAOMIN3AIHIO.

5.4.6. KoadbduimmeHT A XxapakTepusyeT CBsI3b MexXny nedopmarmeii ucxomaoro Harpyxenus elV) u
nmpuHOi metM tucrepesuca o) B mepBoM MONyIMKIE MPU MATKOM HarpyxeHuu. Onpenessiior M3
BBIpAKECHUA

A=80/(0— ¢0)). (62)

[MoTy4eHHYI0 COBOKYITHOCTh SKCIEPUMEHTAIGHBIX BEIMUYMH A (110 PEe3ybTATAM WCIBITAHUS CEPUU
nopsinka 5—10 00paslLoB TpW pa3IMUHBIX 3HAYeHUsX ucxomHoit necdopmammu e®)) obpabareiBaior
WCITOIb30BAHNEM METOIa HAMMEHBIIINX KBAIPATOB MM JPYTHM CIIOCOOOM OCPEIHCHHSI.
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5.4.7. Koa(@PpuiueHTH 00 1 B ONIpeacssioT Mo MOJYYCHHBIM IIPH MITKOM HAarpy>X€HWH SKCICPUMCH -

TaTbHBIM JaHHBIM 1g 8K — lgk (151 cayyast mukiaudeckoro ynpouHenus) v 1g 8% — k (s uMKIM4eckoro
pasynpoyHeHus). BeauauHbl oo Wi B 1ist paCCMaTprUBacMOTO 00pasiia BEIYMCISIOT 110 popMyaaM (YepT. 2):

CIg ¥ -1gsP ¥ -1gsP
YT Igky - lgk b= -k lge’ (6)

e 8K) — mmpuHa e THCTEpe3nca B kK-M TIONYITMKIIE HATPYXKCHMS.

3aBHCHMMOCTDh IMPHHBI NETIHM THCTEPE3UCa OT YMCJIA NMOJYIMKIOB HATPYKECHMS

(k)

Lgd — —
k) nt} 1 = /
Lgd PG o= A 1)
L9, (%) N R
107
- lgk, 10 Llgk, 1072 77 tgk
196" ]
7 dé(k) o .
(k) -
Lgd; o 3
A d‘if-fd‘wexp[ﬂ (k-1)]=
, = A(e-1)[exp p (k-1)]
10 - ‘
0 ok T 50 ky &0 K
J
a — LIMKIWNYECKOE YIIPOUYHEHME; 6 — IUKINYECKOE Pa3yIpPOUYHCHUE
Yepr. 2

JInsg pacdeToB B 3aJaHHOM IMANA30HEC MAKCHUMAIbHBIX Ac(popManmi PEKOMEHAYCTCA IPHUMCHSITH
cpeaHue KOA(DPUIMEHTHI o0 1 [, MOJYYECHHBIC NPU PA3IUMYHBIX 3HAYCHMAX HUCXOAHBIX AcdOpMaLMM B

3aJJaHHOM OMana3oHe.
5.5. Onpenenenme pacnojaracMoOM NJIACTHYHOCTH MATEPHAIA

5.5.1. Pacnonaraemyio rmiacTUYHOCTb MaTepraia (Ep OMpenensIoT Kak

Ef:]_'ll 1—1LP AN 8f=]_'[1 1 —1LP . (64)
B

rae W, 1 ¥ — KO3(PDUIMEHTH YMEHBIICHUSA IIONEPEYHOIO CEYEHUSI, COOTBETCTBYIOILHE JOCTHXXEHUIO

npeaesnaa IMpPoOYHOCTA WM pa3peiBy oopasna. Onpenemsaror o ['OCT 1497.

5.6. Onpenenenne KpaBOM MAJOIMKJIOBOM YCTAJOCTH
5.6.1. KpuBy10 MajIOIIMKJIOBOM YCTAJIOCTH ONPEACISTIOT 3KCIIEPUMEHTAIBHO T10 PE3YIbTATaM MCIIBITA-

HUU cepuM 00pa3noB IpH XeCcTKoM HarpyxeHuu no I'OCT 25.502. PesyiabTarhl NpeacTABISIIOT B BUALE
3aBUCUMOCTH JOJTOBCYHOCTH OT IIUKJIWYCCKOM YIIPYIOIUIACTAYCCKOM WM IUTACTAYCCKON AePOpMalvn.

5.6.2. AHAJIMTUYECKU KPUBYIO MAIOLIMKIOBOM YCTAJIOCTU BHIPAXKAIOT YPABHECHUSIMM:
eg‘) =C- NH (65)

20,
E ?

W =C. N+ (66)
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) = () + (k) = B. N0.124 D0.6. NO6 (67)

ITpu 5TOM 3aBUCUMOCTD JOJTOBECUHOCTH OT IMKJIWYECKOMN ITLTIACTUYECKOMN aedopMaliumn (e},k)) VCIIOJIb-

3yIOT B IMANa3oHe yrcels maKioB < 10°—5 - 107,
3aBUCHMOCTbD JOJTOBEYHOCTH OT LMKJIMYECKHX YIIPYromiacThIecKux nedopmarmii (€%)) npumeHsoT

BO BCEM MAJIOIIMKJIOBOM JMANa30HE YMCE IUKJIOB HarpyXcHus (< 3 - 104— 10°).

KoshOUnMeHTH B ypaBHEHUAX ONPEACASIIOT IO 3KCHCPUMEHTAIBHBIM JAHHBIM O JOJTOBECYHOCTH IIPH
MAJIOITUKJIOBOM HArpyXeHWU C CUMMETPUYHBIM ITUKJIOM AehopMalinii.

5.6.3. Jlns npuOMMXXeHHBIX PACYCTOB KPUBOIM MATOILUKIIOBOM YCTAIOCTA MCIOIB3YIOT KOPPEISIIIUOH-
HBIC 3aBUCUMOCTH, YCTAHABJIMBAIOIIME CBI3b XapaKTCPUCTUK CONMPOTHUBICHUSA MAJIOLIMKIOBOM YCTAJIOCTH C
IMPOYHOCTBIO U TUIACTUYHOCTBIO MATEPHAIA IIPU CTATHUYECCKOM paspeiBe oOpasna. Ilpum 5TOoM nmpuMHMMAIOT
CICOYIOIMUE 3HAYCHUA KOIPPUIIMECHTOB YPABHCHUMN KPHUBOM MAJIOIIMKIOBOM YCTAJIOCTH:

c=1 1 o1 1
C_21n1_q,B wm C=71In-—%;
B=""". p-| D=In—
ST Uty WM YRy
[Toka3arens | IS IMPOKOIO KPyra KOHCTPYKIIMOHHBIX CTAJIEH M CIUIABOB, B IIEPBOM IIPHUOIVDKEHNH,

paseH 0,5—0.6.
I'papuku, cooTBeTCTBYIONIUE YpaBHEHUSIM (65) — (67) ¢ yueToM BeMYMH KO3(MPUITMEHTOB, IPUBEACHBI
Ha 4yepT. 3. TaMm Xe JaHbl JUHUM, XapaKTepU3YIOLIKME IIEPBOC U BTOPOE ciaracMele ypaBHeHui (66), (67).

3aBHCHMMOCTD JOJIOBEYHOCTH OT BEJIMYMHBbI INIACTHYECKOH (a)
H ympyromiacTiueckoii nedopmamym (6, ¢) B mukiae npu (k) = const
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5.6.4. g mosrydeHUsI pacUeTHBIX KPUBBIX UCHOJB3VIOT, C IIEAbI0 00eCTIeYeHU 3a11aCOB IIPOYHOCTH,
MHHUMAJIbHO TapAaHTUPOBAHHBIE 110 TEXHWYECKHMM YCJIOBUSM Ha Marepuan BeJauuuHbl ¥, 6, ,0_ ¢ . [Ipn

HAJIMYUM CTATHCTHUYCCKHMX HJAHHBIX B PACUCT BBOOAT XAPAKTCPHUCTHUKHM, COOTBETCTBYIOIIME CPEIHMM 34
BEIYETOM TPEX CTAHIAPTHBIX OTKJIOHCHMMU.

5.6.5. B o6nacTu yMciia LIMKIOB HArpyXeHus A0 paspyienus 104 umkinos acummeTpuio aebopMariuii
IIPU OINPEAEICHUN PACYETHBIX KPUBBIX MAJIOLIMKIIOBOU YCTAIOCTH HE YYUTBIBAIOT, ECIH €pq, < 0,25£f.

[Ipm e,y > 0,258f , B YPABHCHUSX KPUBBIX MAJIOIUKIOBOM YCTAJIOCTH UCHOAB3YIOT KO3IP(PHUIIUECHTHI,

paBusie C—-e..., 1 D-e... .

[Mpu yKcie MKIIOB HArpyXXeHus B quana3zone 104—10° acuMMeTpHIO 1IMKJIa HATPYXXEGHUS YUUTHIBAIOT
CIIOCOOOM, aHAJIOTUYHBIM NIPUMEHICMOMY B MHOTOLIMKJIOBOM OOJIACTH.

5.6.6. Macmradnsnii 3ddexrT, BIUIHAE YUCTOTHI IIOBEPXHOCTH, KOPPO3WH U T. M. CAEAYET OLICHUBATH
TIOCTAHOBKOM COOTBETCTBYVIOIIMX 3KCIIEPUMEHTOB.

HPUITOXEHHUE 1
Ob6s13amenvHoe

OBO3HAYEHUS, IPUMEHSIEMBIE B CTAHJIAPTE

G_; — IIPEIes BBIHOCIUBOCTH IIPH CHUMMETPHYHOM LIMKJIC TIAAKHMX Ja0OPATOPHEIX O0PA3L0B JHAMETPOM
B do = 7,5 MM ipu n3THOE ¢ BpaieHueM, n3rotopiaeHHBIX o 'OCT 25.502, MI1a.
6_; — MCIMaHHOC 3HAYCHHUE C-1 I 00pas3ioB M3 MeTaia omHOM IuiaBku, Mlla.

— MEIWMaHHOC 3HAYCHHUE TIPEAC)Ia BREIHOCIMBOCTH HAa COBOKVITHOCTHU BCEX IJIABOK METa/LIa JAaHHOMN

-1 MapK¥ INagKux Ja00paTOPHBIX 00pPa3LOB JUAMETPOM dy = 7,5 MM, M3TOTORICHHBIX U3 3aTOTOBOK
ITHAMETPOM d, paBHBIM aOCOMIOTHOMY pa3Mepy paccuuThiBacMon getamm, MIla.
K — xosdpduLHeHT CHUXCHUS ITpeacsa BEIHOCIUBOCTH.
O_j; — IPEAEa BBHIHOCIMBOCTH ICTATA TPH CUMMCTPHYHOM IIMKJIC, BBIDAXCHHBEIM B HOMWHAJIBHBIX

HanpsokeHuax, M1la.
C_1; — MEAMaHHOE 3Ha4YeHMEe o-1n, Mlla.

~ — MEIMaHHOE 3HAYCHHUEC IIPECACaa BEIHOCIMBOCTH JCTAIA HA COBOKYITHOCTHM BCEX ILVIABOK METAJLIA
-1 mapHoMt mapku, MI1a.
(6_y)p — BHAYCHHEC G-1 , COOTBETCTBYIOIIEC BCPOATHOCTH pa3pylicHus P %, HampumMmep (6-1)10 Ipu P =
= 10 %, MlIa.
(C_4 ﬂ) p — TIPCOCI BEIHOCIHUBOCTH ACTAIM, COOTBCTCTBYIOIMM BCPOTHOCTH Pa3pylIcHus P %, Ml1a.

~  — MCAMAHHOC 3HAYCHUE IIPECACIa BEIHOCIAUBOCTH ITIAAKMX JJA00OPATOPHEIX 00Pa31OB JUAMECTPOM d) =
= 7,5 MM, M3TOTOBJICHHBIX M3 3arOTOBOK METAJUIa JaHHOM MapkH pasmepamu 10—20 mMm, MIIa.
K;— xo>(pdHUIMEHT, YYUTHIBAIOLINA CHIDKCHHE MEXaHWUIECKIUX CBOMCTB METaJIA (Op , Or , G-1) C POCTOM

Pa3MEPOB 3aTOTOBOK.

G, — BPEMEHHOE COIPOTHRICHHUE (IIPEACIT MMPOYHOCTH) CTATH JAHHOM MapkH ipu pactskeHun, Mlla.
O, — MCIMAHHOC 3HAYCHME ITPEJEa IMPOYHOCTH CTAIM JAHHOM MapKH, OIPEACICHHOC Ha 0oOpasiax,
M3TOTORJICHHBIX M3 34arOTOBOK JAUAMETPOM d, PaBHBIM a0COIIOTHOMY DPAa3MEPV PACCIUTHIBACMOMI
netamu, Mlla.
K, =0_14/0_1; — 9bdexTBHEIN KOIDPUIMEHT KOHLUECHTPALUN HATIPSKECHHIA.
K, ,=0_1,/0_; — KO3(DOHUIMEHT BIMAHUA a0OCOMOTHBIX PA3MEPOB IOIEPEYHOTO CEUCHMUH.

O_;; — TPpeAea BEIHOCIMBOCTH 00pasia 0€3 KOHIEHTpAMK HanmpsokeHui quameTpoM d, Mlla.

Kp=— KO3 PUIMEHT BIUSTHUSA LICPOXOBATOCTH TTOBEPXHOCTHA, PABHBIM OTHOILICHUIO ITPEACIa BRIHOCIH-
-1 BOCTH O0Opa3ia ¢ JaHHBIM KA4ECTBOM IMOBCPXHOCTH O-1F K IIPEACIY BBEIHOCIMBOCTH IJIAIKOTO
J1adOpaTOPHOTrO 00pa31a.
0] .
K, - —11 ymp KOS PUILIMEHT BIIMSIHUS MTOBEPXHOCTHOTO VIIPOYHEHUSI, PABHBIM OTHOILUCHUWIO IIPEACIIA BEIHOCIIH--
O_in BOCTH YIIPOYHEHHOM ACTAJIM O —1x yop K IIPEACAY BEIHOCIMBOCTH HEYIIPOYHEHHOM AECTAMU O-1j .

K, — xo>pPHUIMEHT aHU30TPOIIHH.

94



I'OCT 25.504—82 C. 18

O_1 xo
— p Lr
K KO3(QPHUIMMEHNT BIUMSIHHUSA KOPPO3WHM, PABHBLIM OTHOIICHHWIO IIPEAEiIa BEIHOCIMBOCTH IJIAHAKOTO
KOp O 1
oOpa3iia B VCIOBHUSIX KOPPO3UH O-1 xop K IIPEACITY BHEIHOCIMBOCTH 00pasIla IIpH UCIBITAHUSX B
P
BO3IYXE.

&, £” — nmompaBodHble KOYDOHUIMEHTEL.
V_, — IIOCTOsIHHAd JUIS JAaHHOIO METauld BEIMYWMHA (IIPH ONIPEACICHHOM TEMIIEPATYpEe M 4YacTOTE
WCITBITAHKUS), OIPCAC/IIIONIAsd YYBCTBHTCALHOCTh K KOHIUCHTPALIMM HAIPSDKCHUMA M BIASHHIO
aOCOTIOTHBIX PA3MEPOB IOIMEPCUYHOIO CCUCHUS IIPU U3TrH0C WM PACTSKCHUU —CXKATHU.
L — mapamerp pabouero ccycHUs oOpa3lna WiIM JCTAIM WJIM €r0 4acTb, IPUICTAIONIAd K MECTaM
__ IIOBBIIICHHOM HAIIPSCKCHHOCTH, MM.
G — OTHOCHUTECIIBHBIM TPAAUMCHT IICPBOIO IJIABHOIO HAIIPSIKCHUS B 30HE KOHILICHTPAIIMW HAIPSKCHUMA,
_ MM L
G, — OTHOCUTEJILHEIA TPAAUEHT KACATEILHOIO HATIPSAKECHUS, MM L
L/ G — xpuTepuii mogo0dusi yCTAJIOCTHOTO Pa3pyIICHUS ACTAIH, MMZ.

(L/?? )o — KPHTEPHI IIOL00MS YCTAJIOCTHOIO Pa3pylleHHs: 00pasia JuaMeTpoM do = 7,5 MM, MM,

L/ G " "
O = — OTHOCUTECILHBIA KPUTCPUA ITOA00US YCTATOCTHOIO PA3PYILICHUS,
(L/ G),
O =0, /0, — TCOPCTUYCCKHU KO3 PUILIMEHT KOHLICHTPALIMU HATIPSLKCHU A, PABHBIA OTHOILICHUIO MAaKCUMAIBLHO-
IO HAIIPSDKECHUA B 30HE KOHIICHTPALMHU Omax K HOMUHAJIBHOMY HAIIPSIKEHUIO Oy, BRIYACICHHOMY

110 POpMYJIaM COIIPOTUBJICHUS MATCPHATIOB (B IIPEAIIOIOXKCHU M VIIPYTOT'O PACIIPEACICHUST HAIIPS -
_ KECHUMN).
n=f(G, o) — KO3OOUIMEHT, 3aBUCAILUUNA OT 3HAYEHUN OTHOCUTEILHOTIO TPAAUEHTA HANPSKECHUN W IpEAena
TCKYYCCTH.
G, — MPEJEA TEKYYECTH CTAIM JAHHOM MapKH IpH pacTsskeHum, Mlla.

g — KOS OUIIUECHT YYBCTBUTCIALHOCTH MCTAIA K KOHICHTPALMY HATIPSIKCHUA.

GEPI) — TIpeJic] BRIHOCJIMBOCTH OOpa3lioB IIpU pacTsekeHun—cxatuu, MIIa.
A, B, C, Z— nocTossHHBIE KOB(MPUIIUCHTHI.

v, — KO2(PHUIMEHT BapHallUU ITPEACIOB BhIHOCIUBOCTH ACTAJICH.
-1
%, — KBaHTWJIb HOPMAJIBbHOTO PACIPECICHUs, COOTBETCTBYIONIAS 3aJAHHON BEPOSITHOCTH PA3PYILICHUS
P.
S, — CPemHEe KBaAPATHICCKOE OTKIOHEHHUE IIPEACiIa BRIHOCAUBOCTH aetanu, Mlla.
-1
V, — KO3(D(PHUIMEHT BapHALlMK MAKCHMAJILHBIX Pa3pylIAlOIMX HAIPSDKCHWI B 30HE KOHLICHTPALMH.
max
Vs — KO3(M(PHUIMEHT BapHallMK CPEIHUX 3HAYCHUM TIPEAECIIOB BHIHOCIMBOCTH O0Pa3IIOB.
-1
v, — KO(PPHUIMEHT BapHUALMHA TEOPETHIECKOTO KOYPPHUIMEHTa KOHIICHTPAIMH HATIPAXKECHUN O.

)

m — TIOKAa3aTeIb HAKJIOHA JIEBOM BETBU KPUBOM YCTAJIOCTU B JBOMHBIX JOTapU(PMHUICCKUX KOOPAMHATAX.
N — abcuucca TOYKH IEPEeIoMa KPUBOM YCTaJIOCTH.

¥ — KO3(OHUIIUCHT IyBCTBUTCILHOCTH K ACHMMETPUM LIMKJIA HATIPSIKCHMIA.

Y, — KO3(DOHUIMEHT YyBCTBUTEIBHOCTH K ACHMMETPHMH LIMKJIA HATIPSDKCHUM 1 ICTAIIH.

bi |

G,, — NPEACITbHAS AMIUTMTYA JJIsl [ETAIU TPH ACUMMETPUYHOM LUKJIC HATPYXCHUSI.

do, d, dp, D,p, t, a, h, H — pasMepnl pabo4ero ceYeHUsI 00pasLoB (ACTAICH), MM.
£ — pacmosiaracMasl IIaCTHIHOCTh Marepuaina, %.
N — YHUCJI0 IIUKJIOB HATPYKCHMUS.
kK — 4J1CJI0 MOJIYIIMKIIOB HarpyxeHus (k=0, 1, 2, 3 ...).
g](_,ggm — ICHMCTBUTCIIBHOC MAaKCHUMAJILHOC HANMPSOKCHUEC B MCXOMHOM HATPYXKCHUHM (HYJICBOM ITOIYIIMKI),

MIIa.
0,, — HOMUHaIbHOE HamnpsxeHnue, Mlla.
o) y .
KO = gla" KO GHUIIMEHT KOHIEHTPALIMY HANPSIXXCHUI B YIIPYTrOIUIACTUYECKOM OOJIACTH B UCXOJHOM HATDPY-

H XCHUU (HYJICBOU IMOJYIIMAKN).

eg}gm — JEUCTBUTEIbHAS MAaKCHUMaJIbHAS VIIPYIOIUIACTHYECKAs AchopManusg B MCXOAHOM HArpyXeHUU

(uys1eBoit onyrwmkn), %.

e, — HOMHHAJIbHAS AedopMalsd B UCXOMHOM HAarpyxkeHUH (HYJICBOM MOJIYIHKN), %.

H
&0
K g()) — _MaX _ xoxddpuimmeHT KOHIIEHTpAaIMH 1ehOpMaliid B VITPYIOIDIACTHYECKOM O0JIACTH B MCXOMHOM HATPV-

4 XeHUM (HYJIECBOM ITOJYIIHKII).
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S &) __ meCTBUTEILHOE MAKCUMAJILHOE HAIMPSDKECHUE B kK-M TTONMyIUKiIe Harpyxenus, MIIa.
S, — HOMHHAJIILHOE HAIIPSIKCHHUE B K-M IIONYLMKIIC Harpyxenwus, Mlla.

S(k)
K = K03 OHUIMEHT KOHIIEHTPAIMK HAMPSXKCHWIA B YIPYTOIUIACTHICCKOM O0IaCTH B k-M IIOJIYIMKIIE

HaTPYKCHUSI.

8#121;{ — ICUCTBUTCABLHAS MAKCUMATIbHAS YIIPYIOILIACTUYICCKAS AchopMalis B K-M ITOJIYIIUKIIC HATPYKCHMUS,

%.

€ — HOMUHWIbHASA AcGOpMaLMs B K-M MOJYLIUKIIE HATPYXCHUS, %.

(k)
K gc) — eHX KOO PHUIIMEHT KOHICHTpAIMH AcopMaliid B VIIPYIOIDIACTHUECKOM 00JIaCTH B k-M TIOJIVIIAKIIE

HaTrpyKCHUSI.

e") — ypoBeHsb nedopMaliii B MCXOMHOM HATPYXEHUU TIAAKUX 06pa3nos, %.

o\") — ypoBeHb HaNpsDKEHMIT B MCXOMHOM HATPYXEHWM TagKuX oopasuos, MI1a.

UQL)[ — MPEACT MPOIMOPIMOHAIBHOCTH B MCXOMHOM HATPYXCHUH, OMPECACICHHBIA IIPHU AOIIYCKE HA ILIAC-
THYeCKy10 aedopmarmio 0,02 % B xoopaunHaTtax o — e , MI1a.

e(U) — geopMalms, COOTBECTCTBYIOLIAS IIPCACIAY IPONOPLUOHAIBLHOCTH B MCXOAHOM HATPYXCHUH B
KOOpAuHATax 6 — e , %.

N ?g} — MPESACT MIPONMOPIIMOHATBHOCTU B K-M TIOJIYIIMKIIC HATPYXKCHUS B KoopauHaTtax S— € , MIla.

£ g% — pedopMaIisg, COOTBETCTBYIOIIAS IIPEACIY IIPOMOPIMOHAILHOCTH B K-M IOJIYIIMKJIIE HATPYXKECHHUS B
koopauHaTax S—¢, %.

E ¢ () _ mokazareinn ynpqueHHﬂ B VIIPYTOILIACTHYECKOM O0JIACTH IIPH JUHCUHOM amIIpOKCUMAIlMH JHa-
TPAMMEI CTATHIECKOTO AehOpMUPOBAHNS.

E( (k) _ TTOKAa3aTeb VIIPOYHECHUS B YIIPYTOIIACTAYECKON OOMACTH IIPH JUHECHHON aITPOKCAMALIAHA HA-
TPAMMBI IIMKJIMYECCKOTO AcOPMHUPOBAHUS B K-M ITOAYIIUKJIIE HATPYKCHUS.

m®) — nokazarenp YIIpOYHEHUs B YIIPYTOIUIACTMUYECKOM OOJIACTU TIPU CTETICHHOM ANMPOKCUMALIMU THA-
TPAMMEI CTaTHIECKOTO AchOopMUPOBaAHHIS.

m®¥) — moxazarenas YIIPOYHEHUSI B YIIPYTOTUIACTUYECKOM OOJIACTU TIPU CTEMEHHOM anmMpOKCUMAIMK JTHAa-
TPaAMMBI IIMKIJIMYECKOTO A6(OPMHUPOBAHUS B K-M ITOJYIIUKIIE HATPYKCHUSI.

() — 1mmMpuHa MeTIHU TUCTEpe3Uuca B 1-M MONyIMKIE HAarpyXeHUus, %.

5K _ mmmpuHa IETIIH TUCTEPE3nca B k-M IIOJIVIIMKIIC HATPpYyXeHUS, %.
el®) — ympyromnacTuueckast nedopMaiiis, HaKOTJICHHAS TIOC/IE k-TO TIOYIIMKIIA HATPYXCHUS, %.
eg‘) _ IDracTHueckasa nedopmaliisgd, HAKOIDIEHHA IOCIE K-TO ITOJVIIMKIIA HATPpYXEHUA, %.

el(_'rl?ax __ MAaKCHMMAaJIbHAs VIIPYTOIUIACTUYCCKas AcopMalms, HAKOIUICHHAS 3a kK MTOJAVIIMKIJIOB HArPyKCHMUS,

%.

() = e + el _ pa3max ynpyromiacTHIeckoi aeopmariu B k-M TOIYLHKIIC HATPYXKCHUS, %.

P
Eg") — pa3Max IUTaCTHICCKOU neopMalii B K-M ITOJIYIIMKIIC HATPYKCHUS, PAaBHBIN g\l

ggc) — yrpyrag gedopMarig B k-M IIONYIIMKIIE HarpyxXeHus, %, pasHad S (k)/E.
¥ — OTHOCHUTEIBHOE CYXXEHHE IDIOIIAIH IIONMEPETHOTO CEUCHUSA 00pa3ia IIPH CTATUIECKOM PACTSSKCHNH,

%.

¥, — OTHOCHUTEILHOE CYXEHHUE IUIOLIAAM MTOMEPEIHOTO CEYCHMs 06pasiia, COOTBETCTBYIOLLEE O , 2.

~ FE— wmonyne yrpyrocty marcpuana, Mlla.
C, B, D — xo>(ppUIIHeHTE YPABHECHWI KPUBON MAJIOLIMKIOBON YCTAJIOCTH.

IlpuMmeuanue. Ilpu xpydeHun 0003HAYCHM aHAJIOTHIHEI C 3AMEHOM G Ha T, HATIPUMED T_, T_; o X T. IL.
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HPUIIOXEHUE 2
Obs13amenvHoe

OIIPEJEJIEHUE D®GEKTUBHBIX KODDOOUITMEHTOB KOHIIEHTPAIIUM HAIIPSDKEHUN K, K,

K. K

OTHOINEHUI _ °,
Kdﬂ' Kd’c

Baubl ¢ HANPECCOBAHHBLIMHM JICTAJSMH NPH H3rHdeE

, KODO®OUITUEHTOB n, ¢, K, U K,

2™ |||

9 e
/1Y

,...4lﬂ

) 1

2,

nE
1

20 30 40 S50 100

v

150 200 300 d, Mm

o, = 500 MIla; P> 30 Mlla; I — 4uepe3 HAIPeCCOBAHHYIO ACTANb IIEPEAACTCH CHIIA MM MOMEHT; 2 — 4€Pe3 HANPECCOBAHHYIO

IETAJIb HE TIEePeaacTCd YCHINN

Yepr. 1

ITonpasounsiii K03 dmment & Ha mpenen npounocTu G, (K yepr. 1)

T

175 -
5 _
1,2 |
f

500 600 700 &0 900 Og, Miia

Yepr. 2
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IlonmpaBounblii Ko3()dummenT & Ha AaBaeHue
nanpeccoBgu P (x gept. 1)

a9

4,8

3.7

a6

o 10 20 0 P, MNa

Yepr. 3

Baasl ¢ monepeynbiM OTBEPCTHEM NPH KPYYCHUH

] 600 q00 cg, Mlla
4 _ oo oo M,
7 0,05—0,25; 1 = W metTo

mpu d = 30—50 MM

Yeprt. 5

I — mpaMOOOYHEIC ¥ 3BOJIBBCHTHEIC IILTHALIEL;
2 — IpsSMOOOUYHBIE IIUTUIEL, 3 — 3BOJILBEHTHEIC
IIJTALIEL

Yeprt. 7

Bajml ¢ monepeynbiM OTBEPCTHEM NMPH H3TM0eE

Ké —- _
| T
T L T
Ll

r el 2
N )

, EEE
00

Wl 600 1000 6p Mlla
?_ o o1nes %0150 as
1 p 0,05—0,10; 2 p 0,15—0,25;
M
" Wero
npu d = 30—50 MM
Yepr. 4

BaJjnl ¢ monepeYyHniM OTBEPCTHEM
NpH PACTSIKCHMM—CKATHH

200 400 600 800 1000 Gg,Mila

"L00
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Baanl ¢ V-00pa3Hoi KoJIbIeBoH BbITOYKO#
Kooppumuentnr K _, K 15 BAJIOB CO INOHOYHLIME na3amu THIOB A M B

Tom A

vaffffrrf;r.r;/z’

A (U2

16 :
i l

paEln

400 600 800 1000 &g Mlla

Yepr. 13*

KoappumuenTsl 7 KoappumuenTnl g

*Yepr. 8—12. (Mckmovenni, U3m. Ne 1)
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Koadpdmmuentnr K,

f 7 3 4 6 67891 20 30 dJd,

Yeprt. 16

HPUITOXEHUE 3
Ob6s13amenvHoe

OIIPEJEJIEHUE TEOPETUYECKAX KODPOUIIUEHTOB KOHIIEHTPAIIMHA HAIIPSDKEHHMA o_, o

IlnacTvnbl ¢ ABYXCTOPOHHMM HAZApe30M npy pacrsxenmn (depr. 1—3)
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_ P P
atc_
a a a
(p+1)arctg 5 +\/;
o _d
= -

IlnacTHHbI THIIOB @ M 6 NPH PACTSIKECHHH

Tun a Tun 6

I—5 — mnactvHel ™A g (I — OAHOKpATHBIA HAaApe3; 2 — ABYXKPATHBIA HAApe3; J — TPEXKPATHBIA Haape3; 4 — Y4EThIPEeXKpPATHEIA
Haape3; 5 — NATUKpaTHLIM Haape3); 6 — IUTIaCTUHEI THUIIA 6
5 - P
H h(D—p)

Yepr. 4

Ko puuuenT pasrpy3ku y

r
A .

d
48 = |
o b b

. ~
b4 — T | | T E—
62— —

VAR

7 72 3 & 5§ 6 7 & 9 &/t

Yepr. 5

IIpumeuanue. KoagpduimeHT y yigs MHOTOKPATHOTO HAAPE3a HAXOMAT IO AUarpaMMaM Jjisi OMTHOKPATHOIO
HAaApe3a IIpu TIIyOMHE ¢ =7y ¢, TO¢ ¢ — INlyOMHA MHOTOKPAaTHOTO HAaapes3a, ¢ '— IyOMHA SKBUBAICHTHOTO OHOKPAT-
HOTO HaapeEaa.
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Bajnl ¢ BLITOYKOM NpH pacTsokenvd (deprt. 6—8)
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0(24 r—

0 g1 42 03 0% 45 46 47 48 09 d/7

0,050 < p/D < 1,00

Yepr. 8

DopMynl K gyepTt. 6—8

(OLfG — 1) (aIG — 1)
V(o — 1% + (0 — 1)?

a0=1+

rae aﬁ,:1+2\/%,

ocm=%v(\/g+ 1 +1)[2 (g+ 1)— (1—%)\jg+1 + 1],

N=g+%\/g+1+2,

0,3.

d 1
4L
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ILnacTunbl ¢ ABYCTOPOHHMM Hajape3om npu u3rnde (wepr. 9—11)

— W s
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Bansnme yria naape3a Ha K03 (pHuMEHRT KOHIECHTPAIMA HANPKCHMI NP M3rMde IIACTHHDI
C OIHOCTOPOHHMM HAAPE30M

>/
) > 8
, 7%
40 N /4 ﬁ!
2,2 - "ﬂ‘-
8 ‘-m_
s
|
14 —
nn"
10 e 48 22 26 30 34 38 oy

o, — KO3 PUIIMEHT KOHLIEHTPALIMK HATIPSXSHWH U Haapesa ¢ yriioM o = () (MyHKTHP Ha CXEMe TUIACTUHBIL); o, — KO3 dduim-

i}
CHT KOHIICHTPALIMY HANIPSSKECHWM JUIA HAAPE3a ¢ VIVIOM © IIPU TEX XKE pasMepax

Yepr. 12

Tonxuii JMCT ¢ ABYXCTOPOHHMM HAAPE30M NPH H3MMOE B INIOCKOCTH, NEPICHIMKY/ISPHOM IIOCKOCTH JIMNCTA
(t/h 3na9nTEIBHO)
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Basnl ¢ BbITOUKON npy n3rmde (uepr. 14—16)
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8
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W e

26
24

2,2 7 ‘Mu ‘ =
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T4 4z 47 4% 45 08
0,050 <p/D <1,00

Yeprt. 16

Dopmyinl K gyepr. 14—16
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N
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“tg:%\;(\jg'*l"'l)[?’ﬁ_(l m)\jp+1 -
1 +—
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Bajnl ¢ BbITOYKOM nmpu Kpydyennm (dept. 17—19)
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CaMMeTrpruHas CTYNEHYATAs IVIACTHHA C TAJITEISIMH NPH PACTIKCHHAN
(0 JanHbIM NOJAPH3ANMOHHO-ONTHYECCKHX HM3MEPEHHi)
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Crynenuaras miacTHHA ¢ rajrejsavMi npu u3rnde (o AaHHbIM NOJAPH3ANHOHHO-ONTHYECKHX M3MEPEHMIl )

Xg
3,0 T __
 J l I

ﬂa '
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B\

TR e

SN [T
o \/?/_5 6:) (1+ a/p e f,z-‘ -EFTE

| Hepr. (:;p) " Giv G086 41z 416 420 424 428 p/d

Biusaame AJMHBI BHICTYNA IJIACTHHLI HA KOX(POUIMEHT KOHIEHTPAIHY HANPSKCHHAHM AJIS1 CTYNCHYATOH IIACTHHBI

¢ rajTeaavMu npu nm3rmode (gepr. 23—25)
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Yepr. 23

113




C. 37 T'OCT 25.504—82

Crynenyarasi iacTHHA ¢ AJUIMIOTHYECKON TaJTelbio

NpH H3rnode
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CryneHuaTniii BaJ C rajreiblo NpH KpydeHuM (M3MEpeHMs N0 METOAY JJEKTPHYCCKMX AHAJIOrMii)
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Tonkas niacTHHA OrpAHMYCHHON IMMPHHBI

C MONEPEYHbIM OTBEPCTHEM NMPH M3ruode
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(g

IIlpuMmeganue. KoopamHaTa TOYKM IIPUIIOKECHUS COCPCAOTOUYCHHOM CUiIbl P/2 o ocu X-miepeMeHHas

Yepr. 37

IlnacTina ¢ momepevyHoi mpope3nio Npu u3rude

4,0 49  p/d

Yepr. 38

118



I'OCT 25.504—82 C. 42

IlnacTiHa ¢ nonepeuHoii Mpope3nio NP PaCTSDKCHNH IlnacTiHa ¢ OIHOCTOPOHHMM HAZAPE30M NPH H3rHdeE
® M T T
o\S
36
|
4,08
2,8 _
24
' 0.4
b6 ;
/2 | i
P
O = HD=217 1012 14 16 18 2027 24 26 I/d
MH
o_=2 1upu p/d—> o GH_(l/é)dzh'
Yepr. 39 Yepr. 40

IlnacTHHa ¢ AKCHEHTPUYHO PACHOJOXKECHHBIM OTBEPCTHEM TOJINMHOM 2 NMPH PACTAKCHNH

F
P

A
!

Heo BB+ b))’

) v 1-(p/by?
1-[1-=1=-v1-(p/b?

B
Yepr. 41
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Baa ¢ nonepeynbiM OTBEPCTHEM NPH PACTSIKCHMM Bas ¢ ma3oM A1 NPU3MATHYECKON HMINMOHKM
(1) n n3rude (2) NpH KpydYeHHMM

I
e
0 02 44 46 08 Z/7 a gaz 4,04 0,06 0,08 4,10 pfd
Yepr. 42 Yepr. 43
Koo ¢ napyxHoi equnnyHoH Harpy3kou P YT0JI0K ¢ PABHBIMH N0 TOJIHHE MOJKAMH NPH M3rudaomem

mMoMenTe P - e

oy &g
20 | - \
J
46 - ‘
4
A \ l
N 4 3 A
40 --- - , !...__ |
g a1 42 43 44 45 46 d/7 ..
5 - P+ d)T 0 42 0% 46 48 p/s
o mS(D—d |
Yepr. 44 Yepr. 45
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YroJoK ¢ HEpABHLIMM N0 TOJIMHE NMOJKAMM Yroaox ¢ npuOIM3UTEIBHO PABHBIMH N0 TOJIHHE
npyM H3rmde oT eNuHIYHOM HArpy3ku P NOJKAMM NPH M3rude oT eAHHNYIHOH HArpy3ku P
Xy |

Yepr. 47

HomorpamMma ISl onpeaesicHns TeOpeTHIecKoro Ko upenTa KOHIEHTPAMH

5 f
HEEEEEENIEEnY..
HEEEEEEVARRP4N
lllllllﬂ.l.ﬂ"’
l.lll.ﬂ-lu 48
EEEEENARRYaARZ)
LI IA VTN L AT
AT T T TV TIZ 1T A
ERERY/ERN AV % d%dl
NI IA | o~
AT T AV 0 T | e
o A LY
yf r‘;z"k '

b

2

—eanatilf
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Homorpamma 2Jis1 KOJbIEBBIX BHITOYEK C OCEBbIM OTBEPCTHEM

-II.IIIIV‘IIIVAI
JITTTITTIATTTIA 1A
ENEREEEVARRVaZE
v iAlL 7L

ENERERYARR1ZERPY.
IIII-IV‘-IVAHIIII
AT AL AL

T A AT
AT
INEVARZEVZANDS”

el

ERNANZEZERZ =
II’IZIE“’"

1

HHPUJIOXEHHUA 1—3. (A3menennas peaakmmsa, U3m. Ne 1).

HPUITOXEHUE 4
Obs3amenvHoe

OINPEJAEJIEHUE 3HAYEHHUUN ®YHKIIUHA F (O, v), IAPAMETPA L, KOD®D®UITUEHTA BJIUSIHUSA
IIIEPOXOBATOCTH IIOBEPXHOCTH K I KOD®OUIIMEHTA K,

3HaueHUsa PyHKIHH F (© , V)

FEY _
| 16 V=004 ] 017 0,08

020 0%
/’
,Z/"“‘_.._-"—-'__-—-‘
0%

10 20 146
10 10 7L
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Cxemnl K onpenesenmio napamerpa L 3navyenus: Kodhhummenros K

-
o

BRERNY///E
Tz
T T AT

1/
1

VA'E Rk
[/ JI]

> D
o

77

/4
v

N 22

. N

] ' NJ200
EREERN .

- J00 400500 700 1000 1500 2000
Gy, Mlla

Yepr. 3

Yepr. 2

I[Tpumevanue. Ilpy HUTMIMKM OKATMHBI MCMIOIB3YIOT HUXKHIOK TpsiMyio (R, = 200 Mkm).
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BansHMe KOPpPO3HH A0 MCNLITAHMA HA YCTAJOCTD BansHue KOPpPO3¥H B MPONECCE MCTILITAHMSA HA MPEAe.a
HA MpeAe] BhIHOCIMBOCTH CTAJIBHBIX 00pPa3NoB BhIHOCJIMBOCTH CTAJIbHBIX 00pa3uoB n;m H3rnde ¢ BpalmeHnem
(npm u3rube ¢ Bpamenuem Ha 6aze 107 ymxios (ocpeanennbie KpuBbie) Ha 0a3ze 10/ muxiaoB mpy vacrore

npu gacrore Harpyxenns 30—50 I'm) narpyxenns 30—50 I'm
Auop. — Axap
" .
g, &
0,2

0,7 ‘
| 400 600 |
4060 8 w00 1200 Gy, Mila ooy 000 1200 Sy, Mlla

1 — mpecHad Boaa (HaIWM4¥e KOHLICHTPALMW HANPSDKEHW ); 2 — IpecHad
BoAa (OTCYICTBHE KOHIIEHTPAIIUU HAIIPSKEHM); 3 — MOpCcKad Boja
(OTCYTCTBHE KOHIIEHTPALIUU HAIPSCKEHMIN)

Yepr. 4 Yepr. 5

ITPUTOXEHHUE 5
Pexomenodyemoe

OIIPEAEJIEHUE KOODOOUIIUMEHTOB BJUAHUAA IIOBEPXHOCTHOI'O YIIPOYHEHUA K,

1. KoadpdHuumeHTs BIMSIHUS MOBEPXHOCTHOI'O VIIPOYHEHUS HA IIPEAC BRIHOCIUBOCTU BEIYUCIISIOT IO (POPMYIIE

O_1
=1 yIIp
Ky=—6," (1)
TAC O-l1xyop — NMPEAECT BEIHOCIUBOCTA YIIPOYHECHHBIX HCTANICH,
O-1x — IIPE€OECA BEIHOCIIMBOCTH HCYIIPOYHCHHEIX JCTAICH.

Cpennue 3HaYe€HUSA Ky, IJIs1 Pa3saMYIHBIX METOAOB IOBEPXHOCTHOIO YIIPOYHEHHS OOPa3lOB M3 YIVIEPOAUCTHEIX M
JISTUPOBAHHBIX KOHCTPYKIIMOHHBIX CTAJICH ITPUBEACHEI B Tadma. 1—3.

Taoauma 1
Biusinue nmoBEPXHOCTHOH 3AKAJKM TOKAMM BhICOKOM YACTOThI

(u3rid ¢ Bpamennem, rayonna 3akajaennoro cios 0,9—1,5 mm)

Ky, s obpasia nmaMeTpoM
Bun obpasiia
7—20 MM 30—40 MM
be3 KOHIIEHTpaIlMy HAIPSKEHWH 1,3—1,6 1,2—1.,5
C KOHLIEHTpallME HAITPSIKCHUM 1,6—2,8 1,5—-2,5
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Tadbamma 2
Bimsanue XMMHMKO-TEPMHIECKOM 00padoTku

XapaKTepUCTHUKA Ky, nna 00pasnoB [aMeTpOM
XUMUKO-TEPMUYECCKOM Bua obpasna
00paboTKH 8—15 MM 10 MM 30—40 MM
A3O0THUPOBAHUE TIPU IJIY- be3 XOHIICHTpAIlMU HATPSKCHUM 1,15—1,25 1,10—1,15
Oute ciosi 0,1-0,4 mm TBep- C KOHIECHTPALMEH HANPIKECHAN
octu cinos 730...970 HB _ —
A (IIomepevYHoOe, OTBEPCTUE, HAAPER) 1,90—3,00 — 1,30—2,00
IleMeHTaLM TIpH TUIY- be3 KOHLEHTpAIMU HAIPSIKCHU M 1,20—2,10 1,10—1,50
onHue ciaog 0,2—0,6 Mmm
C KOHLEHTpaILME HATPSKCHU A 1,50—2,50 1,20—2,00
LlvanupoBaHHUE IIPU TIIY- be3 KOHIICHTPAIMM HAIIPSKCHUMI B 1 .80 B
oune cios 0,2 MM ='

Tadoauma 3
BimsHMe noBepXHOCTHOrO HAKJIENa

K, nst o0pasna AnaMeTpoM
Criocod o0paboTKm Bua obpasna
7—20 vm 30—40 MM
(Ob0kaTKa pPOJIMKOM be3 KOHIICHTpALMK HATIPSKCHWA 1,20—1,40 1,10—1,25
C KOHIICHTpalMEH HATPSIKCHWUA 1,50—2,20 1,30—1,80
O6nyBka 1poOBIO be3 XOHLEHTpAIIMH HATTPAXKCHUHN 1,10—1,30 1,10—1,20
C KOHIICHTpaIMEH HATPSIKCHUA 1,40—2,50 1,10—1,50

2. Ilpusenennsie B 1. 1 3HauyeHUsA Ky, COOTBETCTBYIOT ONTHMAJILHOM TEXHOJOTHHM YIIPOYHEHHUS M OTCYTCTBHIO
TCXHOJIOTHYCCKUX Ac(PeKTOB. IIpr HEMPaBUIILHOM TCXHOJOTUH VIIPOYHCHMS WM HAJIMYUU JACPECKTOB (OOPHIB ITOBECPX-
HOCTHOTO 3aKaJICHHOTO CJI0S B 30HC KOHICHTPALIMHA HANPSKCHHUU, OOC3VIVICPOXMBAHUC ITOBEPXHOCTHOIO CJOA,

NLTU(POBOYHBIC TIPHXKOTU W JAPYIUE JACHEKTHI) MOXET IIOJYYUTHCH HE IOBBIIICHUE, 4 JAXEC CHUXXCHHUC IIPCACIIOB
BBIHOCJTABOCTM.

IlostoMy BBemeHue B ¢opmyay (2) (cm. 1. 1.1) xospPuumeHToB K;; BO3BMOXHO TOJBKO IIPH IIPOBCACHUH
UCCICIOBAHUM IS OOOCHOBAHUSA TEXHOJOTHYECKUX PEXHUMOB VIIPOUHECHUS ITPUMEHUTEIILHO K KOHKPETHOM ACTAIU U
IIPU MOJAVICHUM CTAOMIIBHOTO S(P@decKTa VIIpodyHCHHUS (B CMBICJIC ITOBBIIICHMUS IIPEACAa BBIHOCIMBOCTH) B VCJIOBHSX
ITPOU3BOCTBA.

ITPUITOXEHHUE 6
Cnpasounoe

IIPUMEPBI PACYETA XAPAKTEPUCTHK COITPOTHBJIIEHUS YCTAJIOCTHU JAETAJIEM MAIIIUH

IIpumep 1.
Onpencmuts CpEAHEEC 3HAYCHUEC M KOIQOUIMECHT BapHallMM IIPEACIAA BBEIHOCIAMBOCTU Bajia IIPU M3rUOE C
BpalllCHUEM B MECTE TICPEX0/id OJHOIO CCUYCHUS K JAPYIOMY II0 TAJITECIIU, MOKA3aHHOTO Ha 4epT. 1.

Bas usrorosneH u3 cramm 45, o, = 650 MIIa.
Jlaro: G_; = 300 MIIa; v, = 0,07; IOBEpXHOCTHOMY YIIPOIHE-

HHUIO BaJI HE TMOABEpraercs. Baa M3roTomieH TOHKOM 00TOUYKOM (RZ ~

~ 6,3 MKM).
Haxomum 3HaYeHME O TIO 4epT. 27 mpunoxeHud 3.
D 120 _ p 10 _ — D=120 mm; d =100 mmM; p = (10 £ 2) Mm
Jia = =100 1,20 m =100 0,1 o, =1,62.

Yepr. 1
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2. OnpenensieM 3HadeHue G 1o popmyae tadba. 1 HacTodIIEero cTaHAApTA

_D-d 10

t 5 = 10 MMm; 5= 10 1;

1 1 |

P W Tpr2 412 o7
— 23(1+¢) 2 23(1+0,167) 2 - §
G = 5 t = 10 + 700 0,268 + 0,02 = 0,288 M.

3. BerauciasieM 3HadyeHUEe ©O.
L =nd = 314 MM — 1ipu U3rude ¢ BpAlLLICHUEM KPYIJIOTO BaJa;

L 314 _ . o L 1 1090 _
o 0,288 1090 mm4; © = o 883 883 12,35.

4. Jlns cramm 45 MmoxHO mpuHATs v = (,211—-0,000143 - 650 = 0,12. Ilo Tabs. 4 vim mo 4ept. 1 (mpunoxenue 4)
HaxomuM nipu © = 12,35; F(©, v) = 1,15.

5. Omnpenensiem K_/ K, 10 ¢popmyie (11) HacTosiero crangapra
K

(o]

2~ F(®,vy) =162 1,15=1,86.
Kdﬂ'

4, 5. (A3menennan peaakmusa, M3m. Ne 1).

6. Ins1 ciaydass ToHKOM 00ToukM (Rz = 6,3 Mxm) 1o uepT. 3 (mpunoxenus 4) pns o, = 650 MIla Haxomum:
Ky=10,91.

7. OmpenensieMm 3HaueHHe K Mo ¢popmyne (2) HacTOAIIETO CTaHAapTa

o

K K"’+i—1 L 186+ 1) 1=196
|k, Ke | KoK, V000,91 »70-

(A3menennas peaaxuusa, U3m. Ne 1).
8. KoapdpmumenTt anmsorpormu K, = 1, K= 1.
9. Kosbduuuent K; = 1.

(U3menennas peaaxummsi, Usm. Ne 1).
10. (Mckmouen, U3m. Ne 1).

11. CpemHee 3HaYeHHUE TIPEaEIa BEIHOCIMBOCTHA BAJIa COCTABHT:

- C1 300
S =k "~ 1.96 153 MlIa.
KosdduuueHT Bapuanum v, HaxoauM o ¢popmysie (38) HaCTOALIETO CTaHIAPTA
0,1 0,1

O 1+0Y 1+ 12,3502

= 0,042.

Jlnst mopcuera Koo PUIIMEHTa BADHALIMH V, HAXOAMM 110 4epT. 27 (mpuioxenus 3) 3HaueHud o, ipu D/d = 1,2

o

WU ABYX 3Ha4YeHUSIX, Om3kux K 0,1, HampumMmep 1ipu
(p/d)l — 05095 a‘gl — 15675 (p/d)Q — 05115 ag‘z — 1559-
I1o dopmyre (44) HACTOSIIECTO CTAHAAPTA HAXOIUM

Xy — 1567 p/d— 0,09
1,59-1,67 0,11 -0,09°

OTKyHa Og = 2,03—4 - p/d.
ITo dopmyiie (43) HacTOAIIETO CTAHAAPTA ITOJAYIACM

o

c P
V., = "oV
)

-V, = O,25vp.

oo |

4
o dp ; P_Oﬂﬁ'

IlpyauMasg oTKIOHEHUS paguyca 2 MM 3a 3Sp, TTOJIYIUM:

2 _ 0,67 _ _ _
S, =3 = 0,67 mm, v, ==12==0,067, v, =0,25 - 0,067 =0,017.
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M3-3a OTCYTCTBHS AAHHBIX KOODOUIIMEHT BapHallMM V= TPUHUMAEM PABHBIM
-1
VG .V o

VG, =V T 0,07.

O6nmit xo3dpPUIMEHT BapHallMK IIPEAcaa BRIHOCIUBOCTH BajIa COCTABUT

y =\/vg +v§l+vg = 0,0422 + 0,072 + 0,0172= 0,083.
—110 max — ¢

(U3menennas peaaxumus, Usm. Ne 1).

IIpumep 2.

OnpenemTs CpeaHee 3HAYCHUE IPEACIIa BEIHOCIUMBOCTHU IUIACTUHEI ¢ OTBEPCTHEM IIPHU PACTSKEHWM —CXKATHH,
IMOKAa3aHHOMN Ha 4epT. 2.

H=100 mm; o= 101 avm; 1= 12 M.

Yepr. 2

ILtactTuHa u3rororiaeHa U3 ctamd Mapku Crt.3. Rz = 50 MxwMm.
o, =402 MIla; ¢, = 185 MIIa; Vo = 0,06; 6, =270 MIla.

(A3menennan penakuus, Usm. Ne 1).
1. OnpenensieM 3Ha4eHME O, HA YePT. 29 (MpUIOXKEHUSA 3)

a 10

WISl 7= 100 =0,10; o =E,73.
2. OmpenensieM 3HadcHUE G 110 popmyae tadba. 1 HacTodIIero ctagaapra

— 2,3 23 a 10

G = - 0,46 1/MMm (p—2— 5 5 MM).
3. Haxomum xo3dduumeHT 1 o yept. 14 (mpunoxeHus 2)

n=1,12.
4. Onpencnsgem koapduuueHT K 1o dpopmysie (13) HacTosiero crangapra
U 2,73
K = n 102 = 2,44,

5. Ompenengem mapameTp v 1o ¢opmyie (27) nacrosmero cranaapra v, = 0,211—-0,000143 - 402 = 0, 15.
(U3menennas peaakuus, M3m. Ne 1).

Sa. Omnpenensiem 3HaueHus1t L, G u O, IS aHAJIOTMYHOM IUIACTUHBI 0€3 KOHIICHTPATOPa HATIPSIKCHUM II0

Ta0a. 1 1 mpunoxeHnio 4 (4epT. 2) HACTOSIIECTO CTaHAAPTA
L=2t=2-12 =24 mm,

1 1
Q= = = (),26,
4\ % + 2 4\/;0 -2
— 23(0+9) 2,3(1+0,26)
=2 = 2 0,058,
L6 24
Om=75 =0,058.7,5 >

(Beeaen aonmosmmresmno, M3m. Ne 1).
6. OnpenenseM ko3pdpuimenT K, 10 Gopmyne (12) HacTosd1LEero craHaapra
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K, =0,51+6_°)=0,5(1+ 557915 = 0,77,

Ks 2,44
K, 0,77

= 3,17.

4]

(A3menennas peaaxuusa, Usm. Ne 1).
7. Ilo gepr. 3 (mpunoxenue 4) Haxomum K= 0,89.
8. KosadpdpmmenTt K onpeacasieM o gopMyac (2) HaCTOSIIECTO CTaHAAPTA

K
K—{ o 4] 1} L B17+——_1).1=329,

_I_
K, K. |K K, 0,89

(U3menennas penaxums, Mam. Ne 1).

9, 10. (Mckmouenni, A3m. Ne 1).

11. Cpenanit mpeaea BBEIHOCAMBOCTH IUIACTHHBI C OTBEPCTHEM BHIYHUCISAEM IO dopmyie (1) HacTOSIIETO
crangapra (kospduiument K; = 1 11 yriiepoaucThIX CTAIEH)

g 1 185 — 56,2 Ml Ia.

- 3,29

(U3menennas penaxuma, U3m. Ne 1).
IIpumep 3.
OnpeaeuTs CpeaHEE 3HAYCHUE TIPECIa BEIHOCAMBOCTY Bajd ¢ KAHABKOM IIPH KpydeHHUH (9EpT. 3).

D=200mm; d=180 mm; p= (1,8 =£0,3) Mm.
Yepr. 3

Ban uarorosnen u3 cramu mapku 40XH. o, = 820 MIla, o, = 650 MIla, '?:1 =240 MlIla, v_ = 0,07; xaHaBKy

W3TOTOBJSIOT TOHKOM OOTOYKOM M ITOBEPXHOCTHOMY VIIPOUYHEHMIO HE IOABEPraioT (Rz = 6,3 MKM).
1. Haxomum 3HadeHuUe 0, 1Mo 4epr. 18 (mmpunoxenus 3) mpu

p 1,8 _ d 180
7= 200 0,009 u 5= 200

= 0,9 o= 2,6.

2. OnpenensieM 3HAYCHUE g 110 9epT. 15 (mpunoxeHuda 2)
g = 0,96.

3. Bexmuuny K onpeznenseM o ¢opmyne (19) Hacrosero cranaapra
K =1+g(a —1)=1+0,96(2,6—1) =2,54.

4. JIna d = 180 mm mpunumaem K, = 0,8.
5. Ompenensiem mapaMmeTpsl vV, M V. 10 ¢popmynam (27) u (28) HaCTOAIIETO CTaHAAPTA:

v, =0,211—0,000143 - 820 = 0,09,

v.=1,5-0,09 = 0,140.

(U3menennas peaakuusa, Asm. Ne 1).
S.1. Ompenensiem 3Havenue O mo 1. 1.2.3.1 HacTodIiero cranaapra

- 180}
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5.2. Brrauciagem xodddumment K, 1mo popmyrne (12) Hacrosiero crangapra
K, =051+6_c)=0,51+576—%14) =0,71.
K

T
5.3. OnpenensicM OTHOLLIECHUE

Kdt

K. 254
K, 0,71

5.1—5.3. (Beenenn aononnurebno, U3m. Ne 1).
6. U3 uept. 3 (mpunoxenus 4) onpenensieM koapduumenT Ky 1s1 ToHKOM 00T0uku (Rz = 6,3 MKM)

= 3,38.

Ky =0,89.
7. Ilp¥ OTCYTCTBUM IOBEPXHOCTHOI'O YIIPOYHCHUS
K, =1.
8. Ilpm xpyuyenuu K, = 1 (cm. m. 1.11.2).
9. Kosdpdumment K paseH
1 1
K=(3,58 + 0.89 —1)- 1" 3,7.

(U3menennas penakmusa, U3zm. Ne 1).
10. Ilpuaumaem xosdpduuuent K; mia d = 180 mm pasaem 0,74 (1. 1.3.1).
11. BruuciasieM IIpenesT BEBIHOCIUBOCTH MaTepHaJia 3arOTOBKH IO opMyJie (6) HaCTOSIIEro CTaHaapTa

T, = 0,74 - 240 = 178 MIla.

12. BriyMciasieM CpeaHMIA IIPEACA BRIHOCIHMBOCTH Bajia 110 popmyic (4) HACTOSAIIETO CTaHAApTa

178 _
m =37 —48L

T

(U3menennas peaakuusa, Asm. Ne 1).

ITPUITOXEHUE 7
Cnpaeounoe

TEOPETUYECKUE OCHOBBI CTAHJIAPTA

Hacrosaumii cranmapt sasasgercs yvHuHuIMpoBanHbIM ctaHgapToM CCCP u I'JZIP, pa3paboTaHHBIM IIO ILIAHY
VHU(PUKAIIMU CTAHAAPTOB ABYX CTPAaH.

B 0CHOBY CTaHaapTa MOJOXKECHEI METOABI OLICHKH ITPEACIOB BEIHOCIUBOCTA U APYIUX XaPAKTCPUCTUK COMPOTUB-
JICHUS VCTAIOCTH aetaineit, Bomemmme B crangaptel I'JIP [1,5—7] B ciipaBogaHbie pykoBoacTBa CCCP [2—4].

Hamaratotcst METOABI OLICHKU MEIUMAHHBIX 3HAYCHUU IIPEACIOB BEIHOCIUBOCTH ACTAICH B_LH A UX KO3 pruuueH-

TOB BapualuMM ¥V  , 9YTO TO3BOJSICT ONMPEACISTh 3HAYCHUS TPEACIOB BBIHOCIUBOCTH (G_y,)p, COOTBETCTBYIOIIHC

1A
3anaHHoi BeposiTHOCTH P %.

Haubosece TOYHBIM METOOOM OImIpeaciacHUs Ko3(pduimeHToB K, OTpaXKaOIMX CYMMApHOE BIWUSIHHUE BCEX
(PaKTOPOB HA IIPECACILI BEIHOCIMBOCTH, SBISCTCS DKCICPUMCHTAIBHBIN MeTon (1. 1.2.1).
Jnsi pacueTHoro ompenenacHust 3(POEKTHBHBIX KOX(POHUIMEHTOB KOHUEHTpaiuu K, K ¥ OTHOILICHHH

K./K,; ,K/K, TpemIaraiorcsa TpH MCTOJA, UITOXKCHHEIC B IIOPSIKE IIPEAIIOYTATECIIHHOTO MCITOJIB30BAHMS, 3aBUCH -

IIIETO OT UMCIONICHCH UCXOMHOM WHPOPMAIUH.

IlepBuiif MeTOA, M3MOXECHHBIM B 1. 1.2.3.1, dpopmynnt (11), (12), 0CHOBAaH HAa CTATHCTHYCCKOM TCOPHUU IOA00HS
VCTAJIOCTHOTO pa3pyiicHus [4]. DTa Teopus mosydmiia anpodoupoBaHnue BO MHOrux Jiaboparopussx CCCP B teueHue
nmocacaHuX 20 JeT M YCIOCIIHO MCIIONB3YETCI B PSAC OTPACACH MAIIMHOCTPOCHHS. B Ciayyae 3KCIIEpHMMEHTAIBLHOTO
OIPEACICHUA KOS(POHUIMEHTOB vV, M V_ IIYTCM HUCILITAHWA HA YCTAJOCTH OOPasloB M MOJCICH B CTATHCTUYCCKOM

acIekTe O1IMOKa B OLiCHKE OTHOWIECHWH K /K,  He mpesbnuact 4 % ¢ BepoATHOCTBIO 95 %. IIpu ucCnbITaHUAX 110

CTAHAAPTHON METOAMKE OTrPAHUYCHHOTO YUCIAd OOPAa3LOB KAXIOTO TUIIOPA3MEpPa U ONMPEACIACHHUS V OLIMOKA HE
MIPEBLIIACT 8 % C BEPOSTHOCTHIO 95 %.
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Ilpu 3aTpymHCHUSX C OIPECACACHUEM IapaMerpa L, a CACHOBATCIIBHO U KPUTECPUS IOoao0uda ©, BXOISIIECTO B

dopmyinr (11), (12), peKOMEHAYETCA MCMOAB30BATE MPHOMMKCHHEIA METOoA 3Mocasa u lltuiaepa, mpeacTaBICHHEBIA
dopmyaamu (13), (14), pekomenayemeni ctangaproM I'JIP TGL 19340. /Ing 3T0# Xe€ 1€/ AOIIYCKACTCH IIPUMCHECHUE
dopmyn (18), (19), ocHOBAaHHBIX HA MCIOJAB30BAHUHA KOX(PPHUIMMECHTOB YYBCTBUTCIBHOCTH METAIA K KOHICHTPALUKA
HaIIPSKECHUUN ¢, PCKOMEHAYEMBIX B aMEPUKAHCKOM CIIPaBOYHOMN auTeparype /8/, a Takxke B paae pykorojacts B CCCP.
Cinenyer mmeTh B By, 9T0 GopMyisl (13)—(19) mpuBOIAT K MOTPEITHOCTIM CylIecTBeHHO OombnM (o 20 %), yem
dopmyanr (11), (12). Popmynanr (29), (30) m11 KOAPPHUIIMCHTOB BIMSAHHUSA KadyeCTBA OOPAOOTKM ITOBEPXHOCTH
Kp s Kg., dopmyna (20) mia xosddumenTa BIMaHud a0COMIOTHRIX pasMepoB H (opmyina (15) moaydeHsl pa3padoT-

gukaMu craHgapta IJIP b. Xenenem, I'. Buptrenom u K. Illycrepom (MHCTATYT JIETKMX KOHCTPYKIMH T. JIpe3acH)
IIYTEM aIOIPOKCUMAIIMH SMIHpHUIECKUX rpadukoB, ipuseacHHEIX B TGL 19340,

B pasn. 3 crangapra M3I0XEH METOJ, OLECHKM KO3(G@UIMEHTOB BapHMAaLMK IPEACIOB BHIHOCAMBOCTH V_ |
I

BBITEKAIOIIWIA M3 TEOPHUH TTOAO0MS YCTATOCTHOIO paspylueHus [4]. B ¢Bsa3u ¢ OLeHKOM K03(hPUIHMEHTOB V_  BBOIAT
~1n
JBA MCIMAHHBIX 3HAYCHUS TIPEJE/Ia BHIHOCIMBOCTH ITIAAKMX JJAOOPATOPHEIX OOPA3lOB AMAMETPOM dy = 7,5 MM IIpH

U3rube ¢ BpaLICHUEM G_; , C_;, ONPEACICHHOC HA OOpa3lax MeTa/ula ONHOM IUIABKHM, U 6_1, OINMPEACIIEHHOE HAa

MHOXECTBE BCEX IJIABOK META/UIA JAHHOM Mapku. B cBa3u ¢ 5TuM KO3 GUIMeHT Bapuaiuu V'~ _ | (popmyisr 35—37)
YIMTHIBAET MEXIUIABOUHBINA pa3bpoc BEIMYMH O .

HU3BeCTHO, 94TO C POCTOM DPa3MEPOB 34arOTOBKHA IIPHM TCPMOOOPAOOTKE CHMXKAIOTCH MEXAHUYCCKHUE CBOMCTBA
MeTama (o, , 0., O_;), OIPEAEACHHBIE HA IaOOPAaTOPHEBIX 00pasax MaikIX pasMepos ([2], ¢wur. 41, c1p. 129). B cBa3m

—

C STHM BBOAAT Kod(pdmmeHT K, (dopmyna (3)), paBHLIN OTHOLICHHIO IIPEAEIOB BEIHOCIUBOCTH c?_l M G, ONpeie-

JICHHBIX Ha J1a0OpaTOPHBIX 00pa3lax 1uamMeTpoM dy = 7,5 MM, U3TOTOBICHHEBIX M3 3aTOTOBOK PasMeEpoM d (TaKuM XKe,
KaK pa3Mep HATypHOU aetamm) U pasMepoM 10—20 MM COOTBETCTBEHHO.
Teopetndeckue K03GGUIUMEHTE KOHIIEHTPALMH O, O, TIPEAJIAracTCd OIPENECIATL II0 HOMOIPaMMaM U (hopMy-

jgaM Heitbepa, mo rpadpukam, npuBSCACHHBIM B paboTe [8], a Takke Mo mpHOIMKEeHHOM (popmyIie (25), 3aMMCTBOBAHHOMI
13 TGL 19340. IlocienHion GopMyy UCIIONB3YIOT B CIy4ac HEOOXOAMMOCTH BRIYUCICHUM o Ha DBM.

BesvunHbl v, V_, ABISIOIIAECH MTAPAMETPAMM YPABHCHMS TOAO0MS YCTAIOCTHOTO pa3pylieHus [4], XapaKTepH-

3VIOT YYBCTBUTCABHOCTh META/IA K KOHICHTPALMA HANPSKCHUU M BIUSHUIO aOCOMIOTHBIX PA3MEPOB IIOIIEPCYHOTO
ceucHuss. C POCTOM V_ YyBCTBHUTCIBHOCTE K KOHUCHTPALMKM HANPSDKCHUWA YMEHBIIACTCH, 4 BIMSAHUE A0COIOTHBIX

pa3MEPOB HA BCIAUYMHEI IIPECACI0B BRIHOCIUBOCTH VCUIUBACTCA.
3HAYEHHUA V,, V., HAXOIAT SKCIICPHMEHTAIBLHO II0 METOAMKE, BEIOMPAIOT 4—5 Mym 00JIee TUITOPa3MEPOB 00Pa3IioB

C PANTMYHBIMA 3HAYCHUSIMHU KPHUTCDHUS IMOAOOMS VCTAJOCTHOTO pa3pyiIcHUS © (Tak, 4TOOBI AMAIIa30H M3MCHCHUSA
© OBLI IO BO3MOXHOCTH HAUOOABIINM). HaxoadaT mpeacapl BEIHOCIUBOCTH ATHX 00pa31L0B, MPUIECM IIPCANOITUTCIBHO
METOJIOM «ICCTHMIIBI» WX «IIpOOMT>-METOAOM. 110 HAMACHHBIM 3HAYCHUSIM CTpOAT 3aBUCUMOCTE 1g (E—1) ot 1g 6,
COOTBCTCTBYIOIIVIO YPABHCHHUIO Mopoous [4].

gE-1)=-v,-lge, (1)

(lﬂ_ +O_1

e gzOSc_sﬂ'
~+~—1

3HAYCHHUE C_; HAXOIAT IIyTEM IIPEABAPHUTEIBLHOIO ITOCTPOCHHUS 3aBUCHUMOCTH O, = O - C_i, OT lg ©® 1 ee ocpe-
HeHud. I1o 3aBucumoctr (1), HAMAEHHON METOAOM HAMMEHBIIHMX KBAaAPATOB, ONPEACIAIOT 3HAYCHHE V..
B ciayyae HEBO3MOXHOCTH IPOBCACHHUS SKCIICPUMEHTOB 3HAYCHUSA V_ U V. OIPEACIILIOT 110 KOPPEISAILMOHHBIM

3aBUCHUMOCTSIM (27) 1 (28).

PacdeTHBIC XapaKTCPUCTHKU JJIs1 OLICHKU JOJTOBCYHOCTU IIPH MAJOLIMKIOBOM HATPYKCHWUM OIPCACIIIIOT ITPU-
MEHUTCIBHO K IIIUPOKO MCIOAB3YEMOMY IIOAX0AY, OCHOBBIBAIOIICMYCS HA VIETC MECTHBIX IIMKJIMYECKUX AcPOopMaliuit
B KOHCTPYKLMSIX. PacdeT BBOIOMHSIOT C IIPUBICUYCHUEM JAc(POPMAIIMOHHO-KMHETHUCCKUX KPUTECPUEB MAJIOLIMKJIOBOM
ITPOYHOCTH, TPAKTYIOIIHNX JOCTHKCHHUC IIPCACIBHOIO COCTOSIHUS B BHUJC KPHUTHICCKUX BCIAWIYMH KBA3ZHUCTATHICCKUX M
VCTAJIOCTHBIX MMOBPEXKACHUM M MX CYMM B JIMHEIHOM popme. PacueT BeaAyT B AchopManmsax (IIMKIMICCKHAX YIIPYTOILIAC-
THYCCKUX MU OJHOCTOPOHHE HAKOIUICHHBIX).

YUUTHBAIOT KHHETHKY OTHOCTOPOHHE HAKOIUICHHBIX M IMKIMICCKUX AcopMalMidi B IIPOLIECCE HATPYKEHUS B
MAaKCUMAaJIbHO HANPSKCHHBIX 30HAX KOHCTPYKIIMHA, 4 TAKXKE ACPOPMAITAOHHYIO CIIOCOOHOCThE MaTcpHaad IIPpU CTaTH-
YEeCKOM (KBa3UCTAaTHICCKOM) M MAJIOIIMKJIOBOM HarpyXeHusX. IlepBast xapakTepu3yeTcsl pacIiojlaraéMoOM IIaCTUIHOC-
TBIO, BTOPad — KPHUBOM MAJOIMKIOBOM VCTAIOCTU KOHCTPYKIIMOHHOTO MAaTEpHaa.
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H3MeHSIONMECS OT IIMKIIA K IIMKIIY AUarpaMMel ¢(POpPMHUPOBAHU A UCIIOJIL3VIOT B (pOpMe 000DIIICHHOM fUarpam-

MBI, OTPAXAIOIICH ITPOLCCCHI IIUKIUICCKOTO VIIPOUYHCHUS, PA3YIIPOYHECHUS U CTAOMM3alMK. YKa3aHHAas 00001 cHHAs
IUarpaMMa BOIILIA B IIPAKTHUKY PACUYCTOB IIPHU MAJIOIMKIOBOM HATPYXKCHUMH.

3agady 0 HAaIPSLKEHHO-ASPOPMUPOBAHHOM COCTOSHHUM DJIEMEHTOB KOHCTPYKIMHA PELIAIOT PACUECTHRIM M DKCIIE-

PUMECHTAIBHBIMH METOJAMHU B IIMKIMYECKOM YIIPYIOIIACTUYCCKOM ITOCTAHOBKE.
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NHO®OPMAIIMOHHBIE TAHHBIE

1. PASPABOTAH Axanemmeii nayk CCCP, I'ocyaapcreennsiM KoMuTeToM CCCP no crangapram, Munuc-
TEPCTBOM BbICHIEr0 M cCpeaHero cnenmmaanHoro oodopaszosanmsa CCCP, MuHMCTEpPCTBOM TPAKTOPHOIO M
CEJbCKOXO03SMCTBCHHOI0 MAIIHHOCTPOCHHS

2. YTBEPX/JAEH " BBEJEH B JEUCTBUE IIOCTAHOBJIEHUWEM TIocyaapCTBEHHOI0 KOMHTETA
CCCP no crangapram ot 18.05.82 Ne 1972

3. Cranpapr ynadumuposan co cranaaprama I'JIP TGL 19340/03 m TGL 19340/04
4. BBEJIEH BIIEPBbLIE

5. CCbLJIOYHBIE HOPMATUBHO-TEXHUYECKHMWE NOKYMEHTDI

O603HaucHue HT/l, Ha KOTOPBIA JaHA CCHIJIKA HoMep nmyHKTa, IpUIOXEHUS
I'OCT 25.502—79 5.4.1, 5.6.1, mpuwiioxenue 1
T'OCT 1497—84 5.4.1, 5.4.5, 5.35.1
I'OCT 23207—78 BBomHaa 4acTthb

6. OrpanmyueHue Cpoka JAEHCTBHA CHATO MO NMPOTOKOAY Ne 3—93 MexXrocyaapCTBeHHOr0 COBETAa N0 CTAH-
AapTazanan, MeTpoaorna B ceprupuxanmmm (UYC 5-6—93)

7. A3JJAHMUE ¢ U3smenennem Ne 1, yreepxxaennniM B nekaope 1988 r. (MYC 4—89)
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