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lpeanoxxeHa METOAMKA pacyeTa reomer-
PUYECKUX W TEXHOSOrMYECKMX NapaMeTpos
U3roTOBNEHUS OTNUBOK KPYMHBIX KY3HEUHbIX
CANTKOB 663 0CeBbIX Ae(heKTOB YCafl0uHOro
NPOUCXOXKAEHUSA C NAOTHLIM U ORHOPOAHBIM
CTPOBHWEM METanna no BCEMY ero CE4eHMIO.
3anoxenHble B 0CT 108.962.02.-85 Hop-
Mbl NPOEKTUPOBAHKA KPYMHbIX KY3HEYHDIX
C/MTKOB PEKOMEH/I0BAHO NepecMOTPETb Kak
ycTapeBiune W He 06ecrneymBatoLume cope-
MEHHbI# YPOBEHb TPEBOBAHMIA N0 Ka4ecTBY
M3genui.

KnioyeBble cnoBa

Ky3He4HbliA CnUTOK, M3n0XKHMUA, NpubbiNb-
HaA HafCTaBKa, pa3Mepbi, METOANKA pacye-
T4, NPOrHo3, ycajgo4Hbie nereKTbl, oceBas
PLIXNOCTb.

A procedure of designing geometrical and
technological parameters of making large
forging ingot castings without shrinkage-
related axial defects with sound and uniform
metal structure over its entire cross-section
has been proposed.

The designing results agree well with
experimental data obtained on real ingots.
It is recommended to revise the norms of
designing large forging ingots contained in
0ST 108.962.02.-85 standard as obsolete
and failing to ensure the current level of
product quality requirements.
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Procedure of Designing Forging Ingets
without Axial Shrinkage Defects

B nacTosiee BpeMs Ha OTe4eCTBEHHBIX TIPeATIPUATHSX, TIPO-
U3BOAANIMX KPYIHBIE Ky3HEUHBIe CAUTKH, OTCYTCTBYeT 0Tpado-
TaHHAasA HAYYHO W SKCTIIEPUMEHTAABHO OOOCHOBAHHASE METOAUKA
pacueTa U TIPOEKTUPOBAHMS TeOMETPUYECKMX W TeXHOAOTU-
YeCKMX MAPAMETPOB U3TOTOBACHUS M3AOXKHUIL U IIPUOBIABHBIX
HAACTABOK, IIPY KOTOPBIX AOCTUTAE€TCS YPOBEHb Ka4yecTBa Iie-
PEAOBBIX 3aMAAHBIX QUPM, IPOUBOASILIUX CAUTKUA C AOTHBIM
1 OAHOPOAHBIM CTPOCHMEM MEeTaAAad IO BCEMY UX ceueHUIo, 6e3
0CeBBIX V-00pa3HbIX HAPYIICHUI CTIAOIIHOCTH, CO 3HAYUTEAD-
HO 6oaee BricokMME (He HIDKe 50 60%), 4em y Hac, TOKa3aTe-
AAMM BBIXOAA TOAHOTO KOHEYHBIX M3ACAUH (0T HCXOAHOU MacChl
CAUTKA)

[NpyuHa Hantero oTcTaBaHKs B 3TOM BOIIPOCe CBsi3aHa, B Iiep-
BYIO 04€PEADb, C ACICTBYIOLIMM HA HAIIUX TIPEATIPUATHUSIX TOPSIA-
KOM MPOEKTUPOBAHUS IIAPAMETPOB TEXHOAOTUYECKON OCHACTKU
KY3HEYHBIX CAUTKOB, PETAAMEHTHPYEMbIM €AUHBIM HOPMATHUBHBIM
AOKYMEHTOM — OTpacAeBbIM cTaHaapToM — OCT 108 962 02-85
«H300CHUYbL 0751 Ky3HEUHBIX CIUMKO8 Pasmepol»

OTOT CTAaHAAPT PACTIPOCTPAHACTCS Ha M3AOSKHILIBL AASL 3AAVBA-
eMbIX CBEPXY Ky3HEeYHBIX CAUTKOB MacCOu A0 356 T, UCIIOAB3ye-
MBIX AASL IIPOMI3BOACTBA 3aTOTOBOK 00€4dek aTOMHBIX 3HepreTH-
YeCKUX YCTaHOBOK (ADY), pomopos mypbun, a TakKe U3ACAUT
00I111eTO Ha3HAYEHMS

Coraacno tpe6osanuit OCT 108 962 02-85, TexHoaor, mocae
OTIPEAEACHNS] TeXHOAOTTIECKON MACCHI CAMTKA AASl AdAbHefle-
IO TIOAYYEHMA M3 HETO KOBAaHOM 3arOTOBKU IIOA KOHEYHOE W3Ae-
Ave 00s3aH PyKOBOACTBOBATLCS HOPMAMU 3TOTO AOKYMEHTA IIpU
HA3HAYEHUN TeXHOAOTMYECKUX [1apaMeTPOB U3AOKHMIIBL M TIPU-
OBIABHOM HAACTABKU M3TOTOBASIEMOTO CAUTKA

Y4auTbiBas, 4TO 3a npomeamue 25 AeT 3aaoxeHHble B OCT
HOPDMbl AABHO YCTapeAM U ABAAIOTCS OAHOM M3 OCHOBHBIX
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TIPUYMH HU3KOTO Ka4yecTBA M3TOTOBACHHBIX Ha
VX OCHOBAaHMM OTe4YeCTBEHHBIX CAMTKOB (M3-3a
[IOPaKeHUsI UX OCEBHIX 30H V-00pa3HBIMU Max-
posedeKTaMM YCAAOUHOTO IIPOMCXOKACHUA) U
CBSI3aHHOTO C 3TUM OYeHb HU3KOTO TIOKa3aTe-
Asl BHIXOAA TOAHOTO, Ha3peAa KpalHss HeoOXxo-
AMMOCTb Ha 0a3e HAKOIIACHHBIX 3a TIOCAEAHUE
ACCATHAETUA OTEYECTBEHHBIX TeOpPeTHYeCKUX
3HaHUHA U 3apyOe’KHOTOo OMBITA TPOM3BOACTBA
BBICOKOKa4eCTBEHHBIX AUTHIX 3aTOTOBOK OTBETC-
TBEHHOTO HA3HAYeHUS, KPUTUYECKH OLIEHWUTb U
TiepecMOTpeTh 3aaoxenHble B OCT 108 962 02-
85 ycTapeBnire HOPMBI

[IpUMeHNTEABHO K Ky3HEUHOMY CAUTKY, ABASIO-
mIeMyCs TIPOCTeMIlel OTAMBKOM LIMAMHAPHYECKOH
opMBl, 3aABaeMOI B METAAAMYECKYIO U3AOXKHU-
1y, 06pa3oBaHue THX AePeKIOB — Pe3yAbTAT He-
COOAIOACHMST ABYyX OCHOBOTIOAATaiOIIMX TIPUHIIN-
TIOB TEOPMH W TIPAKTUKU AUTEHHOTO ITPOU3BOAC-
TBa, 4 UMEHHO

e 3aaoxenHas (mo OCTy) B reOMeTpHIO U3A0K-
HUILI KOHYCHOCTDb HE BCETAQ AOCTATOYHA AAsL 00ecrie-
YeHUsI 10 BCEH BBICOTE YCAOBUI AASI HATIPABAEHHOTO
3aTBEPACBAHMS U HETIPePHIBHOTO TIUTAHUS OCEBBIX
30H GOPMUPYIOIETOCs TeAd CAUTKA,

® TIapamMeTpPHl NPUOHIABHON HAACTaBKH, €e Tell-
AOM3OASILIVIA, A TAKKE TEXHOAOTUS U TeMIIEPATyPHO-
CKODOCTHBIE PEXIMBl 3aAUBKU He O0eCTedMBaIOT
HEOOXOANMBIX YCAOBHI AAS HEIIPEPHIBHOTO U B Tpe-
GyeMoM 06beMe BOCIIOAHEHHMs (TINTaHUA) SKUAKUM
METAaAAOM U3 TIPUOBIAM OGBEMHOM YCAaAKU 3aTBEp-
AEBAIOIIETO MeTaAAd B Tporiecce ¢OPMUPOBAHUS
CAWTKA

B ces3u ¢ smum yenecoobpasHo Ha 6ase HAKONAeH-
H020 3a nocredrue JecAmusemus OmedecmeeHHoz0 U
3apybexcnozo onvima u meopemu4eckux 3HaHuti npo-
yecca popMmuposaHus JuUmMIX u30eautl Kpumudecku
OYeHUMb U, NPU HeobXodUMOCTU, NepecMompems 3d-
noocernsle 8 OCT 108 962 02-85 Hopmbt

B pabore mpeaAo’keHa MTPOCTast METOAWKA IIPO-
eKTHPOBAHUs M3AOKHUIL AASL TIOAYYEHUS Ky3Hed-
HBIX CAUTKOB 0€3 OCeBBIX YCAAOYHBIX Ae(eKTOB
Pe3yabTaTsl pacyeTa, BLIIIOAHEHHBIE 110 TTPEAAOKEH-
HOH METOAMKE, XOPOLIO COTAACYIOTCSI C 9KCIIepH-
MEHTAABHBIMI AGHHBIMI

B xauecTBe KpuTepwsi TIAOTHOCTY MeTaAAa Ky3-
HEYHbIX CAWUTKOB TIPUHATH HOPMBI l...2 KA Ka-
4ecTBa MeKAyHapOoAHbIX [1] 1 oTeuectBeHHbIX [2]
TpeOOBaHMM, NPEABSBASIEMBIX K CTAABHBIM AMTBIM
3arOTOBKAM OCO00 OTBETCTBEHHOTO HA3HAYEHWs,
VICTIOAB3YeMbIX B SHepreTHdeckoM (B TOM UHMCAe,
aTOMHOM) MallMHOCTPOEHUI
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Metopuka pacueTa reoMeTpu4ecknx
pa3MepoB pa3NMBOYHON# OCHACTKH

Pacuer napaMeTpoB HallpaBAeHHOTO

3aTBEPACBAHUS Ky3HEYHbIX CAUTKOB

[Tpeanaraemasi METOAVKA 6a3UPYeTCA HA JAEMEH-
TAapHBIX MATEeMATHYeCKMX PacyeTax ¥ NPUMeHeHUN
Ps1AQ SMITMPUIECKUX 3aBUCUMOCTEH, IIMPOKO arTpo-
OUPOBAHHBIX U IIPOBEPEHHBIX B OTEUECTBEHHOHM M
MUPOBOY AWTEHMHOM IIPAKTHKe NPU U3TOTOBACHUM
CTaABHBIX OTAMBOK OTBETCTBEHHOTO Ha3HAYeHUs
[3...6]

B ocHOBE METOAMKM — MCTIOAB30BAHNE TaK HA3bI-
BAEMOT0 NpUBsedeHHOZ0 padUyCcad v SKCTICPUMEHTAABHO
ycTanoBaeHHOTO B padorax OAO « I THMWTMAII»
[3...5] kpumepus nanpaenennozo 3ameepdesaus,
TIPY AOCTIDKEHWH KOTOpPOTo 06ecrTiedymBaeTcsi He-
[IPepLIBHOE TIUTAHe AUTOM 3aTOTOBKY 1 CO3AAIOTCS
YCAOBUSL AASL (POPMUPOBAHUS TAOTHOTO CTPOCHMS
MeTaAAa TIO ee CeveHMI0 6e3 YCAAOUHBIX AePeKTOB

Toustre npueedennozo paduyca, BBeaerHoe H U
XBOPUHOBBIM U TIOAYMBIIIE ITMPOKOE IPUMEHEHIe
B AUTelHOM npakTuke (3, 6], T03BOAsIET KOAMMECT-
BEHHO OIIEHUTb Pa3BUTOCTH TIOBEPXHOCTH OTAUBKHU
7 KOCBEHHO OXapaKTepy30BaTbh BAMSHIE KOHEUHBIX
Pa3sMepOB M3AEAMS HA BPEMsI eTO 3aTBEPACBAHIS

B ofmemM cay4ae, NpUBEACHHBIN PAAUYC TIPEA-
CTaBAsieT COOOM OTHOMIeHNe 06beMa TeAd OTAMBRU
V_, M?, K IIAOIIaAW TIOBEPXHOCTH ee OXA@KACHUs

ca’

oxA 2 i
F_o*, M* AAs CAWTKA TIDUBEAEHHBIV PAAUYC PaBEH
R ™=V /F > 1
cA CA <A

O6beM CAUTKA MOKeT OBITh TI0Ay4YeH 10 GOpMY-
AaM Aad pacyeTa o0beMa IIMAMHAPA UAW YCeUeHHO-
IO KOHyCa

YuuTEIBas, UTO pa3HULA B 3TUX PACUeTaX AASL UC-
TIOAB3YEMEIX Ha TPAKTHKe 3HAUEHNI KOHYCHOCTH (0T
0 A0 20%) £ 2%, B AaabHeritiieM Ge3 BHECEHUS Cy-
IIeCTBeHHOM OMMOKY MOXKHO [I0AB30BaThCA hopMy-
AOWL AASI TIMAVIHAPA, Kak 60Aee TIPOCTOM 1 YAOOHOI

V. =V _ =H_ (D ®P4 @)

cA

TTAOIIAAD OXA@KACHUS CAUTKA CKAAABIBAETCS U3
naomaaeit — 6okoso#t F_°, M?, 1 HIDKHe# TOPLOBOR
F T, M*, IOBepXHOCTeH (BEPXHss TOPLIOBAS TIOBEp-
XHOCTb CAWTKA, KOHTAKTUPYIOWAs ¢ TPUOBIABIO B
OXADKACHUU YYACTVE He TIPUHUIMAeT)

F o =F 64F* 3)

Taomaap OQKOBOH TOBepXHOCTH CAMTKA F_°
TAKKE MOXKET ORTh IoAydeHa 1o opMyAaM AAs
pacyeTa MAOUIAAW BQKOBOI MOBEPXHOCTY 1IMAMHA-
Pa MAM YCEIEHHOTO KOHyCa
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YunteiBast, 4TO Pa3HUIA B 3TUX PACcyeTaX AAs
HCTIOAB3YEeMBIX Ha TIPAKTHKE 3Ha4eHU KOHYCHOCTH
(0...20%) Taroke HecyiectseHHa (< 1%), B AaAb-
HefimeMm 6e3 3HaYMMO¥ ONMIMOKKM MOXKHO IOAB30-
BaThCS POPMYAOH AAS IMAMHAPA, KaK 6oaee mpoc-
TO! 1 YAOOHO.

Fuxﬁ = Fumé =T Du\cp. Hm (4)

Toraa NAQIIAAb OXAZKAAEMOY IIOBEPXHOCTH CAUT-
Ka F_°, M’, MOXHO OTIPEACAMTD U3 BHIPAXKEHUS:

F °=mnD *H_ +m(D_ "4, 3)

rae D P u D ¥ — cpeAHMEA 1 HYDKHUI AUaMeTPEL
cAuTKa, M; H_ — BBICOTA TeAa CAWTKA, BKAIOYAS €r0
KIOMITEABHYIO 4acTb, M.

Heotxoavmoe 1 06s3aTeAbHOE YCAOBUE TIOAyYe-
HISL INAUHADITIECKOTO (He UMEIOINero KOHyCHOCTH)
AWTOTO m3peAus 6e3 OCeBBIX YCAAOUHBIX Ae(EeKTOB
— COBAIOACHUE COOTHOMIEHHS, TIPY KOTOPOM CO3Aa-
I0TCA YCAOBUS AASL TaRPAHTUPOBAHHOIO 00eCrieueHus
HATIpaBACHHOTO 3aTBEPACBAHMSA, TO €CTb KOTAa pa-
AMIYChI AEMCTBUSA TOPIIOBOM 9aCTU R, M, CAUTKA U
npulHAY R, M, TIepEeKPHIBAIOTCSL:

R, +R =R 2H ©)

Tae R, — CyMMapHEIl paAMyC AEHMCTBMSI TOpLA
CAWTKA U TIPUOHIAK, M; H_ — BbICOTA TeAZ CAUTKE, M.

Aas ompeseaenust R 1 R = DYROBOACTBYIOTCA
3KCIIePUMEHTAABHO YCTaHOBAEHHBIMHU U TIPOBEPEH-
HBIMM Ha TIpaKTUKe AaHHBIMU [3...5], B cootseTc-
TBHU C KOTOPHIMIL

R, ~4R™aR = (0,5...0,8)}R ™. (7)

ATC

Ecau R [P > 0,15 M, 3HaveHue RArl CACAYeT Bbl-
6upatb 6auskum K 0,5; ecau R ™ << 0,15 M, 3Have-
Hue R mpubawkaiot x 0,8. Us (6), ¢ yuetom (7),
nMeeM

H, <45...48R™

TTockoAbKy 06beM CAMTKA U TAOLIAAb ero OX-
ADKA2EMOM TIOBEPXHOCT MOXKHO PacCuMIaTh MO
dopmyaam AAs LMAMHAPA, ToacTaBuB (5) u (2) B
(1), moayuuM BhIpaXeHUe AAsl pacdera TIPHBEACH-
HOTO paAuyca:

n-(D_®)*H_/4

aa 3adasamv  pexomenoosannvle OCToM  yKAOHbI
(15...17%), a ozpanuvumbcs MOALKO MeEXHON0ZUMEC-
Kou KonycHocmwio (~ 1,5...2,0%), Heobxodumoi drs
€60000H020 U3BAEUEHUA CAUMKA U3 USMOMCHUYBL.

Tlpu H_ /D_* 2 0,9... 1,0 Tpe6osanue (6) napy-
MIAeTCs, U 06eCTeMUTh YCAOBUA AASL HATIPABACHHO-
TO 3aTBePAEBAHUs Y MUTAHUs TIO BBICOTE CAUTKA M,
COOTBETCTBEHHO, / TIDEAOTBPATUTh  (POPMUPOBAHKE
OCeBBIX YCAAOYHBIX Ae(PEKTOB MOSKHO BBeACHUEM
KOHYCHOCTHL CAUTKA, TIO3BOASIOIIEH OPTaHU30BaTh
HATIPaBAEHHOCTb 3aTBEPAEBAHS, ADKE €CAU PAAU-
YCHI AGHICTBUA TOPLA CAMTKA M MIPUOBIAM He Tiepe-
kpbiBatotcs. [lokasaso [3...5], 4to Takywo KoHyc-
HOCTb Y, %, P KOTOPOI TaPaHTHPOBAHHO OyAeT
ofecrieyeHa MAOTHOCTb OCEBOM 30HBI CAMTKA Ha
YPOBHE MEXXAYHAPOAHBIX TpeGOBaHUM > 2 KA. Ka-
4eCTBA, MOXHO OITPeACAUTD U3 BEIPAKEHUS:

¢ =D, >-D_"/H_ 100 = 100-kk_*, (11)

TAe k — KpUTepUil HANPaBAEHHOTO 3aTBepAEBa-
Hust, MUH>/MM; R — K03 dUIIeHT 3aTBepAeBaHs
CAWUTKA, MM/MUH’.

TTpUMEeHNTEABHO K MPOCTHIM LIMAMHAPHYECKUM
OTAMBKAaM, AAs KOTOPBIX MOXXHO PacCYUTATh IIpH-
BEACHHDBIA paAuyc, k_M3MEHSRTCA HE3HAYUTEABHO 1
coctaBasieT 0,006... 0,007 Mun®*/MM UaM, B CpeA-
nem, 0,0065 mun®/mm. Ha nipaktuke k_1ipy o6brd-
HOM BO3AYIITHOM OXAZKACHVN M3AOPKHULIBL M3MEHs-
eTCsl TaKkKe HeCyIeCTBeHHO U cocTaBasieT 22...25
UAH, B cpeaHeM, 23,5 mm/Mun®®. TOrAa KOHYCHOCTD
CAUTKA AOAKHA COCTaBAATh 14,3...16,3%.

[MoAuepKHeM, 9TO 33AaBaTh KOHYCHOCTb CAWTKA
ymeeT cMbica ipu H /D > 1. Tlpu MeHbIIMX 3Ha-
YEeHWSIX AOCTATOMHO OTPaHUYUTBCS KOHYCHOCTBHIO
B HECKOABKO TPOLIEHTOB, YTO AOCTATOYHO AASL CBO-
GOAHOTO U3BACYEHUS CAUTKA U3 M3AOKHHLIBL.

V3 aHaAM3a reOMeTPUYECKUX [IAPAMETPOB, per-
aamenTupyemsix OCT 108.962.02-85, Buano, uro
OHU He COOTBeTCTBYIOT PaCCUMTAHHBIM BhIlle 3HA-
genuam: nipu H /D _® = 2,1 3aAoKeHHas KOHYC-

(D_¥)-a/4 D_*a

R np — =
o n(D_ /4 + m-D_*H_

aea-H_ /D ®.

TToactasus (9) B (8), moayunm:

D_*a<45..48[(D, %a) (1 +4a)]

Otryaa: a<09...1,0.

TaruM 06pa3oM, AAsL NOAYYEHUS] IUANHAPUYEC-
KOTO CAWTKA {6e3 KOHYCHOCTM) C TIAOTHOM OCeBO¥
30HO¥ Mbl AoAXHE uMeTs H /D % < 0,9... 1,0. Ilo-
smomy O crumxoe ¢ maxum H_/D_® nem cmvic-

(10
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(D_#7/4 + (D_*a

T+4a > 9@

HOCTb M3AOKHMUII AASL CAUTKOB OOIIErO Ha3HAYEeHUA
BCero Auub 4...5% (BMecTo HEOOXOAMMBIX 15%).
Omcioda credyem, umo ece Cumku 06ugezo HasHaue-
HUSA, U320MOBEHNble ONd OMEHeCMBEHHOZ0 MAUUHO-
CMpoeHUs. NO OMpACies60My CMAHOAPMY, C GbICOKOiL
doneil 8epOAMHOCMU MOZYM GbIMb NOPAXKEHD! OCEBLLMU
ycadourvmu depexmamu.

B 0 e Bpemst HOpMBI 3T0TO Xe OCTa npume-



HUTEABHO K HEKOTOPHIM CAMTKAM AAsl 00eudex ADY
u pomopos, uMetotux H /D _® =~ 1, KoTAa Harnpas-
ACHHOE 3aTBepA€BaHME UM NHTaHKE 00ecreduBaloT-
C eCTeCTBEHHBIM ITyTeM 6e3 MUTAIOMNX KOHYCOB
(KpoMe TEXHOAOTMYeCKOTO KOHYCa AASL CBOGOAHOTO
M3BACYEHMS CAMTKA U3 U3AOKHMUIIBL), HeOOOCHOBaH-
HO Y3aKOHMBAIOT MHOTOKPATHO 3aBbIleHHble (B 5—6
pas3) 3Ha4eHMs KOHYCOB, AOCTUralomux 16,3%

PacueT mapaMeTpoB NpuOBIABHOH HAACTABKH

OcHosHoe Ha3HAueHUe NpubbLILHOU HAdCMAeKu
— NoAYyHUMb CAUMOK be3 YCAGOUHbLX PAKOSUH U NOPUC-
Mocmu 3a C4em NOCMOAHHOL NOONUMKU KpUcmaiiu-
3YI0U4€Z0CA CAUMKA HCUGKUM MEMAIIOM 8CE BPEMA €20
opmuposanus

Heo6xoAnMoe 1 06s13aTeABHOE yCAOBHE AOCTa-
TOYHOCTH TPUOBIABHON HAACTaBKU — HEYKOCHU-
TeAbHOe COOAIOACHUE ABYX TpeOOBaHUIL, HeTocC-
PEACTBEeHHO CBSI3aHHBIX C pa3Mepamy (06beMOM)
pUOHLIAK, YCAOBMAMM €€ M30ASIIIMU U 3aAUBKY, OIl-
PEACASIOIIMX HeTIPePHIBHOCTb U 3¢ eKTUBHOCTD ee
paboThl B TedeHHe BCErO IMEPHOAA 3aTBEPACBAHMS
UTaeMoro cautka [lepBoe M3 3THX yCAOBMIL CBS-
3aHO CO BPEMEHEM 3aTBEDACBAHMA TPUOBIAM T,
MUH, KOTOPOe, TI0 AAHHBIM MUPOBO# TTpakTikY [3,
6, 7], AOAKHO TIPeBOCXOAUTD BpeMsI 3aTBePAeBAHIIS
TIUTAEMOTO CAMTKA T_, MUH, Ha 20% (min), To ecTb
AOAXHO BBITIOAHATBCA YCAOBUE T, 2 12t

Bpems 3aTBepAeBaHMs CAUTKA ¥ IPUOBIAM

— p 3\2
ca/mp (RCA/np / kcz\/np ) ’ (12)

e R, P — MPUBEACHHDIA PAAUYC CAMTKA/TIPY-
6bian, M, k. ° — KOIbOULUMEHT 3aTBepACBAHIS
CAUTRA/TIpUGHIAY, MM/MUH"

Toraa MOXKHO TIOAYUMTDb CACAYIOLLYIO POpMyAy

R ®=11k k >R ™, (13)
p mp° ea T ca

me k ' u k.’ — Koapuiments 3aTBepAeBaHII
NPUOBIAK 1 CAUTKA, COOTBETCTBEHHO, MM/MUH?

Bria0 cKazaHO, 4TO KO3(QUIMEHT 3aTBEpAeBa-
HUA MeTaAAd B M3AOXKHHIE k_° = 23,5 mm/mMun®’
B npuGblabHOWM HAACTaBKe, TeIAOM3OANPOBaHHOMN
MIAMOTHBIMK TIAWTAMY M 3aCHIIAHHOM TETIAOM30-
AVIpYIOIIefi CMeChlo THIIA BEPMUKYAMTA, ITOT KO-
spdunment pasen 13 mm/mun’® TloacTaBuB 3111
3Hadyenus B (13), moayaum

R,™=1113/235R ™= 0,6R ™

3aTeM CAeAyeT OTIPEACAUTb AWAMeTp D, ™,
Maccy an, T, ¥ 00beM IIpubBIAN Vnp, M>, COOTBETC-
TBeHHO CAeAaB psIA MPeo6Pa3oBaHMI U UCTIOAB3YS
(bOpMYABL, TIOAYUEHHBIE AAS OTKPBITBIX LIMAUHADH-
YeCKUX NpubbAeit ¢ obpatHeiM KoHycoMm (1 20), B
pesyabrare 06pabOTKI AGHHBIX METOAOM HavIMeHb-

T
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IMX KBaApaTos u3 pabotst [7], obosuaums H, /D
Kak b, moayuum

D - 0,6:D_*a /A +4a)
b -0,018b% + 0,087b + 0,134

Vo= (1,03b - 0,169) (an)3

AAsl yrpoeHys: paboThl TeXHOAOTOB TIPU Pac-
yeTe TIapPaMeTpOB MPUOBIABHBIX HAACTABOK IO yKa-
3aHHBIM (pOpMyAaM Ha CTaAMM TPOEKTHUPOBaHMSA
TEXTIPOLIeCCOB U3TOTOBACHMS Ky3HEUHBIX CAWUTKOB
coctaBAeHa Tabauuia (CM HMDIKe) U IIOCTPOEHA HO-
Morpamma (puc. 1), mosBoastionvie cpasy oIpeae-
ASITH BCe pa3Mepsl IpUOBIAU (OTKPBIThIE LIMAVHADH-
Yeckue ¢ KoHycoM 1 20) B 3aBHCHMOCTH OT 33AaH-
Horo cooTtHomenust H_/D

an/an Rnpnp up Vnp/ D“P3
0,5 0,173 0,345
0,6 0,179 0,448
0,7 0,186 0,551
0,8 0,192 0,654
0,9 0,197 0,757
1,0 0,203 0,860
1,1 0,208 0,963
1.2 0,212 1,065

Bropoe o6si3aTeAbHOe yCAOBME AOCTATOYHOCTU U
3¢ derTUBHOCTY paboTHl TIPMOBIABHOM HAACTaBKU
— TIPaBUABHOE OTIPEACACHME ee 00BeMa, KOTOPBI Ha-
TIPSIMYIO CBSI3aH C YCAOBMSIMU TETIAOM3OAALIMM U 3a-
AVIBKY TIpHOBIAM, A TAaKkoKe KA 06beMa TpUOHIAK T,
COOTBETCTBYIOIINM 3TUM YCAOBUAM U yIUTHIBAIOLINM
OTHOCHUTEABHBIN OOBEM >KMAKOTO METAAAQ, WAYIIETO
13 TPUOBIAY Ha KOMITEHCAIIAIO 00 beMHOM YCAAKM KaK
CaMOTO CAWTKA, TaK ¥ IPUGHIABHON HAACTaBKH [6]

Heo6xoArMOe ycaoBue MOAyYeHWsl OTAMBKHU Oe3
YCAAOYHBIX PAKOBUH U IIOPHCTOCTU B 3TOM CAy4ae —
COBAIOAEHYIE COOTHOLICHWS 110 Ae(DULIUTY TTUTaHMS

V,.p"”l 2(V_ + Vnp)'s, (14)

rAe € — Koo ureHT 06BEMHOM YCAAKH, XapaK-
TEPU3YIOIINIT OTHOCHTEABHBI 00beM YCAAOUHBIX
PaKOBUH U TIOP, KOTOPBIE MOTYT 06pa30BaThCs IpU
yCaAKe CTaAM BO BCeM O6beMe MeTaAAd, 3aAUTOTO B
V3AOKHUILY

TIpu pacuere ycAOBUIL TIMTAHUS OTAMBOK CACAYeT
PYKOBOACTBOBAaThCS CACAYIOIIMMU IKCTIEPUMEHTAABHO
OTPEACACHHBIMA 3HAYCHMSMU KIIA TIPUOHIAM 1) TIpU
Pa3HBIX YCAOBUSIX OXADKACHWS AAL IpUObiAe

¢ O6GbIYHBIX, OTKPHITHIX, B TlecyaHoil ¢opme
n<014

* 3aKpHITHIX, B TlecyaHoi popme N < 0,15...0,16

¢ ¢ Teraousoasmueii N < 0,3...0,45

* 060TpeBaeMbIX  SK30TEPMUYECKOM  CMECHIO

MEMBAAQPEHS Mamuwecmpocuun -Ne3/2018
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4 7 )
10 44 0,210

0,9 4 0,205

N

08

Nhy

Vip/Dnp®

e

~

B

.
2

&

Rp™"/Drp

\\\
e
=
3

0,6
/ /
7
/
0,5 / 0.185
P47
\
7
0.4 /£ \ 0,180
7 A}
V17 A\
\
03 |- 0175

f: R,™=D,, =-0,018:(H,/D_F + 0,087/, +0,134
k.m T S S 0 ML/
| Puc. 1. TlapameTpsl mpuUOHIABHONM HAACTaBKU
AASL Pa3HBIX an/an
n<0,45...0,60.

Koapuientsr 00beMHON yCaAKd €, OIpe-
AeACHHBIE AASI HEKOTOPBIX MAPOK CTaAeil MpH MX
nieperpese Ha 50...70°C Haa AMKBMAYCOM, UMeEIOT
3HaueHus [6]:

20A.35A0 0,041
20XMA...35XMA, 20TCA, 0045
30TCA, 30XTCA, 35XTCA ..o ’

45A, 554, 40T2A, 10X13A, 0049
20X13A, I5XIMIDA..........ooiin ’

20X23H18CA, 30X25H35C2Aut. m... 0,050
TOXA o 0,054
X25H2A. ... 0,057
craashl ¢ coaepkanreM N1 ao 70%....... 0,060
110T'13, X28H48B5A.......cccoveie, 0,070

[ToauepkHem, uro xoraa H_ > H_ =R +R
ca z AT ATE
— HA y4acTKe C HApYIIeHHBIMYU YCAOBUSAMMY HATIPaB-
ACHHOTO 3aTBEPACBAHIA, HAXOASIEMCS B CAUT-
Ke MEXAY TIOATIDMOBIABHBIM CAOEM MeTaara R u
HWKHUAM TOPLOBBIM R . moAydar passutye oce-
Bble ycaaOuHble Ae(DEeKThL.
3Ta ycaaxa GyAeT AOKAAW30BAHA 1 OTPAHUYeHa B
CBOEM Pa3BUTHM Pa3MepaMil YKa3aHHOM 30HbI TOABKO
TIPY YCAOBMH, YTO NIPUOHIAbHASL HAACTABKA I10 CBOEMY
06BbeMy 1 YCAOBIISIM TETIAOV3OASILIMY TAPAHTUPOBAH-
HO 06eCIie41BaeT BHITIOAHEHVe HA3BaHHbIX YCAOBU,

Kak TIO 3arlacy BPEMEHU 3aTBEPAE€BAHMA, TaK U I10

[ vemaangpeus mamunocmpoenun -Ned/2010
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1800
1600

1400

Puc. 2. Cxema pacmiOAOKeHMS OCHOBHBIX Ae-
(eKTHBIX 30H B CAMTKAx Maccow 24,2 T (a) u
4,51(6) [8, 9], 30HsL: I — KOpKOBas, 2 — cTOAGYA-
THIX KPHCTAAAOB, 3 — KPYTIHBIX PA3AU-HO OpUEH-
TUPOBAHHbIX ACHAPUTOB, 4 — KOHYCa OCaKACHHA,
5 — AyroOoOpasHBIX TPEIMH, 6 — MEAKHX pa3aud-
HO OPHUEHTHUPOBAHHBIX AEHAPHMTOB, 7/ — OCEBO
PBIXAOCTH, 8 — YCaAQUHAA PAKOBUHA

Ae(ULITY TUTaHVSL. B TpOTHMBHOM cAydae, TO eCTb
TP HAPYIIEHUU XOTsI OBl OAHOTO U3 3TUX YCAOBMI,
yCaAO4HbIe Ae(PEKTbl AOTIOAHUTEABHO GyayT opMu-
POBaTbCsA B IIPUOBIAM M BEPXHUX CAOSIX CAUTKA.

ConocTaenesue pesynLTaTos pacyeTa

C AaHHbIMKX UCCIeA0BAHNSA

MakpoCTPOEHU] PeanbHbIX CIUTKOB

AAsi OLCHKU BO3MOXKHOCTH MCTIOAB30BAHUS
[IPeAAAraeMOi METOAVIKY IIPK pacyeTe NiapameTpoB
TIMTAHYS KPYIHBIX Ky3HEYHBIX CAMTKOB COIIOCTa-
BUM De3yABTATbl PacyeToB C AGHHBIMU MCCAEAOBa-
HUI MaKpPOCTPOEHHsI PeaAbHBIX CAUTKOB (pHc. 2).

Hike mipuBeseHbl OCHOBHBIE reOMeTPUYecKue
mapameTpbl CAUTKOB Maccoit 24,2 (D u 4,5 T (ID
7 UX TTPUOBIABHBIX HAACTABOK, 3HAYEHMsI KOTOPBIX
6bIAM PACCUNTAHBL TIO HAHECEHHOW Ha puC. 2 pas-
MEPHOI CeTKe.

I i

H Mo 2,41 1,37
D% M. 1,10 0,725
D M........ 1,05 0,705
D # M...... 1,075 0,715

ca ?



H /D ... 2,24 1,92
®,%.......... 2 1

H,m..... 0,21 0,15
DP M. 0,80 0,50
D M. 0,55 0,30
D M........ 0,675 0,400

OLeHNM TeoMeTpHIO K&KAOTO CAHT-
Ka HAa HAAWYME YCAAOYHBIX Ae(EKTOB B
1X OCEBOM 30HE.

Pacyer napameTpoB cnuTKa

Pacqem npueedentozo paduyca

Aast pacueTa ITpUBEACHHOTO paAuyca
cantka 110 (5) u (2) ompeseanm 06beM
V., V_unaomaab oxaaxkaenus F o, F
TeAa CAUTKA 1 eTO KIOMIIeAST:

Texnonoruu XXI Beka

R, =104+021=13y;
Ry, =0,68+0,09=0,77m.

TIposepka ycroeus nepexpeimus paduycoe delicmeus

mopua caumkad u npubbiiu

ITpoBepka ycAOBWSI HATIPABACHHOCTM 3aTBepAeBaHmst (6)
TIOKa3bIBaeT, YTO HANPABACHHOCTh 3aTBEPACBAHUS B CAWT-
Kax TIOAOOHOM TeoMeTpuy He obecrieunsaetcs (TO ecTh R | =
13<H, ,=241uR =077<H_,=137),uorR _=10m
AAsL CAMTKA Maccoi 24,2 T u 0,68 M AASL cAMTKA Maccod 4,5 T,
CACAYeT OKUAATH PA3BUTHSL OCEBBIX YCAAOYHBIX Ae(DEKTOB Ha
YIaCTKe TIPOTsDKeHHOCThIO H — R, 1Ipy ycAOBUM AOCTATOMHOM
¥ TIPABMABHO paboTaionieli MPUObIABHON HAACTABKHY.

Kak BUAHO U3 PHC. 2, AAsL OGOMX CAWTKOB R, AOCTATOYHO
TOYHO COBIIAAeT C (PaKTHMYECKUM HIDKHUM YPOBHEM OCEBOM
PBIXAOCTH — OTKAOHeHue coctaBastet (0,975 —1,04)/0,975-100
=-3% u (0,75 -0,68)/0,75 = 9%.

V.. =2,41-3,141,075%/4 = 2,19 v’
V. .=0,21-3,140,675%4 = 0,08 M*;

cA

F, 2 =m1,0752,41 =8,13 M,

<A

V.=V +V _=219+0,08=227w;

F_o=1m0,6750,21 +1/4-0,55? = 0,68 m?;
F > =F ™+F ™=813+068=88luM% F_=F ™4+F *=308+0,26=334M

V ,=137-3,140,715%/4 = 0,55 &°
V,,=0,153,140,474 = 0,02 v’
V =V +V ,=055+0,02=057wn%

F  =m0,7151,37 =3,08 w*
F o =m0,40,15 + 1/4-0,32 = 0,26 M

cAb

Aaaee u3 Beipaxkenwst (1) paccunraeM
IIPUBEACHHBIN PAAYC CAMITKA.
R w™=227/881=026M;

CcAa

R, ®=057/334=0171m

=
Pacyem
caumxa
Bpemst 3aTBepAeBaHMs TeAa CAUTKA OTI-
peseanM 1o popmyae (12), IpUHSIB, YTO
3Ha4eHUe KOIPPUIMEHTA 3aTBEPACBAHIS
CAWTKA COCTaBAsieT 23,5 MM/MuH’”:

T, ,=(260/23,5)° = 122 mun;,
T, ,=(171/23,5)* = 53 mun.

epeMeHu  3ameepdesanus

Pacuem paduyca deiicmeus mopya
CAUMKA U NpubbLiu
B cootBerctBuu ¢ (7), paauyc aeiic-
TBUS TOplla CAUTKA R 1 mpubsian R
ATC ATL
COCTABUT, COOTBETCTBEHHO:

R, ,=4026=104m

ATC

R ,=40,171=0,68m

R ,=05026=021w;
R ,=0,50,171=0,09m

A

Toraa mo (6) cymmapHbiii paauyc
AENCTBUS TIPUOBIAK 1 TOpLA CAWTKA CO-
CTaBUT:

/

5

ol 17

600 -400 200 0 200 400 €00

umuam/

Puc. 3. Cxema pacTIOAO’KEHUsI OCEBOM YCAAOUHOM PhIXAOCTU
(1O AZHHBIM pacyeTa) B CAWTRaxX Maccot 24,2 T (@) u 4,5 1 (6)
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MEMAAAJP2UN MamunOCHMpOCHEN °Ne/2010 .



ms

TexHonoruw XXI| Beka

W3 T10AyueHHBIX Pe3yALTaTOB TAKOKE BUAHO, YTO
AASL 0OOMX CAUTKOB MMeETCS HEKOTOPOE PacXoX-
AGHVE MEXXAY PacyeTHBIM U IKCTICPVMEHTAAbHBIM
3HaYeHMSIMU BepXHeH IPaHMUIIbI OCEBOM PHIXAOCTH.
Aasi 24,2-T cAUTKa TIO pacyeTy OHAa AOAKHA ObITh
HWKe ypoBus npubsian Ha 0,21 M, a Aas 4,5-T
camTka — Ha 0,09 M, oaHako dartidecku seder-
THasl 30HA pacloAaraeTcst Bbllle — Ha PaCcCTOsA-
Hum ~ 0,03 M Aast cantka B 24,2 711 0,07 M — ars
cautka B 4,5 T. Takoe HecooTBeTCTBUe (Kak GyAeT
TIOKa3aHO AaAee) OOYCAOBACHO HETIPaBMABHO Opra-
HU30BaHHOI paboToil NMPUOLIAM KaK MO BPEMEHU
ee 3aTBePACBaHUs!, TAK U TO AeDUIMTY MUTAHWA.
[Tporno3upyeMoe pacrioAoKeHye AeeKTOB Mpu-
BEACHO Ha pucC. 3.

Ipoeepra docmamouHocmu KoOHYCHOCMU CAUMKA

Aast paccMaTpuBaeMBIX CAUTKOB Maccoit 24,2 1
4,5 T KOHYCHOCTDB, ONpeAeAseMas KaK OTHOUIeHWe
Pa3HOCTM BepPXHETO0 UM HIDKHETO AMaMeTpOB TeAa
CAWTKA K ero BbICcOTe, cocTaBut 2 u 1%, cooteetc-
TBEHHO.

TpeGyemas ke KOHYCHOCTB, mpu k_*> = 23,5 1
kt=0’0065 MuH**/MM, cocTaBasieT 15%, 113 4ero caeayer,
YTO 33A0’KeHHAs TeXHOAOTOM KOHYCHOCTb CAMTKOB
HEAOCTATOYHA AASI CO3AGHIS HEOOXOAVMBIX YCAOBHI
HATIPABACHHOCTH 3aTBEPACBAHUA 1 TIMTAHUSA CAUTKA
TI0 BCeil eT0 BHICOTe. B CBSA3M ¢ 9TMM B BepXHEH 30He
CAUTKA CACAYeT OXKMAATb Pa3BUTHA OCEBLIX YCAAOU-
HbIx AepekToB. U 3Ta AepeKTHas 30HA COXPAHUTCA
A@Xe IIPU YCAOBHM, €CAW Pa3Mephl NPUOBIAHM, YC-
AOBUSL €€ TeTIAOU3OAAILIMK M TeXHOAOTMS 33AMBKU
obecriedaT He TOABKO TpeOGyeMbIil 3arlac BpeMeHH
3aTBEPAEBAHM, [10 OTHOIIEHHIO K CAUTKY, HO 1 BOC-
TIOAHAT AeQULIT TMTAaHWA, CBA3AHHBIA C YCAAKOM
CTaAU IPY KPUCTAAAM3ALINY KaK B TeAE CAUTKA, TAK
U B CaMO# NTpUOBIAPHOM HAACTABKe.

Pacver napameTpoB npubbisibHOM
HaZICTaBKW CNUTKa

Pacuem npueedenHozo paduyca npubLiu

3Hast, 9TO KO3(PULNEHT 3aTBEPACBAHI B IIPU-
6b1au cocTaBasteTl3 MM/MuH®?, onpeaeanm us3 (13)
TIPUBEACHHbIN PAAMYC TIPUGHIAN:

R, ™=1113/235026=0,16m;
Rnpﬁnp = 13/23;50,171 = 0,104 M

Pacuem ocHosHbIX pasmepos npubbLivHoil HAO-
cmaexu

[To mpuBeseHHOM Ha puc. 2, d U ( PasMepHO
ceTKM 00beM MPUOBIABHOM HAACTABKYM COCTABASIET:
AA cAUTKA B 24,2 T— 0,61 M3, 4,5 .- 0,090,

MCmaAAQpouY MamUNOCHMpOeRun -Ne3/2018

ITposepxa npubsLivhoil hadcmasku

Ha Jepuyum numanus

BiA0 TIOKA3aHO (IO SKCTIEPUMEHTAABHBIM AdH-
HBIM), 4TO KIIA IPUOBIAX M U K03 duimeHT 06b-
€MHOM yCaAKM TIDMOBIAW € AASL 3aAMBAEMOM B TieC-
YaHyl0 UAM (yTePOBaHHYIO IIAMOTOM IIPUGHIAb
pasuti 0,16 u 0,045, cootsercTento. [Tpopepym
ycaosust (14):

0,61:0,16 2 (0,62 +2,27)-0,045;

10 ecTb 0,10 = 0,13 — ycaOBYe He BBIIOAHSITCS.
0,09-0,16 = (0,09+ 0,57)-0,045;
1o ectb 0,01 2 0,03 — ycaoBUe He BHITIOAHSETCS.

Pesyrmsmamul npoeepku z06opam, umo ¢ OAHHOM
cyyae umeem mecmo Oeuyum numanud, 4mo He-
usbedcHo npusedem K 06pa30eaHuio 8 nodnpudbLIbHOl
30He N0 ee YyeHmpy oceeblx ycadouHwix depekmos. 1o
TAKKe ABASICTCS TIPUMUHOMN TOTO, UTO peaAbHast Bep-
XHSS TpaHULa AeeKTHOW 30HBI B CAMTKe MAacCom
24,2 T HAXOAUTCS BHIllIe PACUETHOTO YPOBHS.

AAsl BBIXOAQ W3 3TOTO TIOAOXKEHUsI HEOGXOAMMO
u3 ycaoBust (14) onpeaeAnTh MUHUMAABHO HeoGXO-
AVIMBII KITA TIPUOBIAK:

N2V, +V)eV . (15)

ToacTaBuB cooTBeTCTByIOUMe 3HaveHws V. V|
B 3TO HEPaBEHCTBO ACPUIIMTA [TATAHIIA, HAXOAMM:

N 2(0,61 +2,27)0,045/0,61 = 0,21

n = (0,09 + 0,57)-0,045/0,09 = 0,33

Orcioaa CaeAyeT, UTO AASl BHIIIOAHEHMSA YCAO-
BUI AepUIUTa NUTAaHUs TpeGyeTcs IpUMeHeHUe
TeTAOM3OAILIMM M 3aHINTHL 3¢PKaAd MeTAAAd, TIPU
KOTOPBIX KA Ipubbian 6yaet 2 0,21 Aast cAuTKa B
242 T 0,33 AasicauTRaB 4,5 T.

Modicho koHcmamupoeamv, 4mo paspabomaHHas
U Peanu308aHHAA MEXHONOZUA USLOMOBAEHUA CIUMKOS
maccoii 24,2 [8, 9] u 4,5 m [9] ne mozcem, 6 npunyune,
obecneuums nonyueHue NAOMHOZ0 CMpoeHUS Memanid
CIUMKA KaK U3-3d Hecobnioderus ycroeuil HanpaeneH-
HOZ0 3ameepOesdanus No ebicome CAUMKA, MAK U no
npuMuHe HeJOCMAMOMHOCMU NPUbLLIU, KOMOpPAA He
cnocobua eocnoanume Jeduyum numanus Hudkum
MEMALIOM YCaoku cmaiu e 3ameepdesdioujem obveme
KAK CAUMKaA, max u camoil npubsLiu.

T1p¥ TakKX YCAOBMSIX BECh CAWTOK, BKAIOYAS [TPH-
GblAb, GyAeT IIOPaKeH HelIPephIBHBIMY YCAAOYHBIMU
AeheKTaMM, HAMMHAS OT TPAHUIIBI HIDKHETO TIAOT-
HOTO caos R, copmuposasimerocs B yCAOBHSX
HATIDABACHHOTO 3aTBEPACBAHMS TIOA BO3AEICTBHEM
TOpLIOBOTO 3 deKTa cCAUTKA. XapaKkTep HapyleHus
CTIAOIIHOCTH, TIOAGKEHUS ¥ PasMeps! AeeKTHBIX
30H PeaAbHOTO CAMTKA Maccoit 24,2 T, U3rOTOBAEH-
HOTO ¢ HAPYIICHHEIMY YCAOBYSIMY HATIPABACHHOTO
3aTBepACBAHUA U AePULIITA MUTAHUA, HPEACTAB-
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(puc. 4, 6). Tam ke mpeAcTaBae- [“_”m"“[ i

HO CTpOeHHe ITOTO >Ke CAMTKA, é |

HO TIUTAEMOTO TIPABUABHO pac- ' !
CYMTAHHOW AOCTATOMHOM NpU- L sl
ObIABHOM HAACTABKOM.

Ha ocHOBaHWM M3A0KEHHOTO
TIDEACTABASIETC  CTIODHBIM  yT-
BEP)KACHME aBTOPOB cTathil (8], %
YTO pa3sBUTHE OCeBHIX V-00pas-

HbIX Ae(DEKTOB B CAWTKe — He-
u36exxHOe TIpU POPMIPOBAHUM
KY3HEYHOTO CAWTKA SIBACHUE.

AAs MAAIOCTpalMU  CIIOp- \
HOCTH AQHHOTO YTBEPKACHWS \. #1100 —oli% J
BOCIIOAB3YeMCsl  pe3yAbTaTaMu
OQUUMAABHBIX  ATTeCTALMOH-
HbIX WCCACAOBAHUM, TIPEAYC-

AeHHbIE HA PHC. 2, d, TIOAHOCTHIO a 6
COBIMAAQIOT C HANIMMU pacyeTaMu — 81200 [__zmsg__l
}

200
)

H-1% ~1400

2600

Raxc~]
150
150

Puc. 4. PacueTHble AaHHBIe PacIlOAOXKeHMS OCeBOH AeeKTHOM
30HHL B CAWTKE 24,2 T C HAPYMIEHHBIMY YCAOBUAMM HATIPABACHHOTO
MOTPEHHBIX MEXAYHAPOAHBIMU 3aTBEpACBaHMS U HEAOCTATOYHOM, 10 AeDUILINTY IMUTAHUS, TIPUOBIAK
HopMaMut ASME [1] u T'ocatom- (@) 1 AOCTATO4HOM IPUGHIABIO (6)
Haasopa Poccum [2], radectBa

M=171 mm \

METAAAd ¥ TIAOTHOCTU CTPOEHUA /

., o 8 =3

CTaABHOU OTAUBKY 00e4dliKy Ta- =
poreneparopa I1I'B-1000 ASC 1OE 300 / =410 mun
maccoit 55 T, Bhicotort 2600 MM - o M= 143
(aHaaormvHO cAuTKY 24,2 T) C 4 A 1 § - MM

. 5 £t A ’ T = 300 mun °
IIPUBEACHHOM TOAIIMHOM CTEH- =44 4 ¥ o
KU ~ 170 MM £t y 3 § A M= 132 v

. =t y L & S i =250 muit

IIpu paspaborke TEXHOAO- ey § =
- e AR =
TUM U3TOTOBACHUS ofeudiika Tia- %y 2 xE R M=120 mm
= (3] =
porenepatopa ASC u croco6os g E g R = 200 mun
53
obecTiedeH1s ero rapaHTUPOBaH- § g v g E 2 M=110 um
HOTO KadecTsa (pHUc. 5) pemaau N g A 1 & 7= 165 Mun
¥ .

6oaee CAOXKHYIO (10 CpaBHEHUIO cr 2 M =90 mm
CO CAUTKOM 24,2 T) 3aaady obec- 2\$ A =110 Muu
TIEYeHMs1 YCAOBMHA HAIIPaBACH- M=75mm
HOTO 3aTBEPAeBaHMS, TTOCKOABKY § = 80 mMun
TpeGOBaAOCh TIPOTIUTATH BEpPTHU- s
KaAbHYIO CTEHKY BBICOTOM 6oaee M =47 um
4eM B 16 pa3 Goabllle ee npuse- § T = 30 mun
ACHHOM TOAUIMHBI, B TO BpeMs

KaK AASl CAWTKA 3TO OTHOLIEHME K.
< 10.

Pacuer wampaBaenHoro 3a-
TBEpAeBaHMA, TpebyeMOro Bpe-
MEHM 3aTBEPACBAHUA B KaKAOM
PacyeTHOM CEYeHUM M TIpUpallle-  MaTePUaAOB, BHIIIOAHSAM C MC-  9eCKOM BUAE IPEACTAaBAEHBI pac-
HUE TOAIIIMHBI MO BBICOTE OTAMB-  TIOAb30OBAHMEM KPUTEPMS Ha-  CYWTAHHbBIE ¥ 33AO0KEHHBIC B TeX-
KU, B 33BUCMMOCTY OT TeTIAOZK-  [IPAaBACHHOTO  3aTBEPACBAHMUSA.  HOAOTMIO IIePeNaAbl TI0 BPEMEHH
KYMyAVPYIOIled ~ CIOCOOHOCTM ~ AAL HATASIAHOCTH, CIIpaBa OT B Ka&KAOM PaCyeTHOM CedYeHUH,
IPUMEHEHHBIX ~ (POPMOBOYHBIX  BepTMKAABHOI CTEHKM B Tpadu-  CHM3Y AO CAMOTO Bepxa, BKAIOUAs

/

Puc. 5. CxeMa TeXHOAOTMM U3TOTOBACHUS U PACYETA HATIPABAEHHOTO
3aTBEPACBAHMA BEPTUKAABHOM CTEHKHM naporeHepatopa ASC

47

MEMGAARPENR MamuNOCmpoCEKEy *Ne3/2010 .



TexHonoruu XX| Beka

mpubblab. KauecTBO M3rOTOBACHHOM IO TaKOW TeX-
HOAOTMM OTAMBKY, IIAOTHOCTD MeTAAAd U XapaKkTep
HApYIIeH! CIIAOIUHOCTY €e CTeHOK OLEHUBAAM 110
HopMaM ['ocatomraasopa Poccuu ¢ ucnoab3osanu-
€M BCeX METOAOB Hepas3pyLaioulero KOHTpoas (pa-
Avorpaduu, yABTpa3ByKa H T. IL.).

Aast 6oaee TAYOOKOTO MCCACAOBAHUSA (PU3MIEC-
KOTO U XMMMYECKOTO MAKpOCTPOEHMsi MeTaAAad TI0
CeyeHMIO OTAMBKY U3 ee CTeHKU (TIOCAE ee MeXaHo-
06paboTKY) BHIPE33aAM BEePTUKAAbHBIC M TOPU30H-
TaAbHBIE TEMIIAETHI, KOTOPHIE, TIOCAE COOTBETCTBY-
IOIledl TIOATOTOBKH MX IOBEPXHOCTH, TOABEPTAAM
paauorpacun, Y3K, CHATHIO CepHBIX OTNEYATKOB 1
TPAaBACHUIO HA MAKPOCTPYKRTYpY. Pe3yabraThi RoMrl-
AEKCHOTO VICCACAOBAHUS MOKA33AH, YTO TAOTHOCTh
CTEHOK AWTOTO MeTaAAd OTAMBKY, W3IOTOBACHHOM
TI0 METOAVKE C COOAIOACHIEM HOPM HaIPaBACHHOTO
3aTBePACBAHVA HA OCHOBAHMM KDUTEpHsA k u Tipa-
BUABHO 3aAdHHBIX [1APaMETPOB NUTaeMOi1 IpUObIAN
TIOAHOCTBIO COOTBETCTBYET 1 KA. MeXAyHapOAHBIX
TpeOOBaHUI AAS AUTBIX 3aTOTOBOK OOOPYAOBAHMS
ADC.

Ha puc. 6 — oT0 MaKpOCTpOeHUA BEPTUKAADL-
HOTO ¥l TOPM30HTAABHBIX TEMIIACTOB PACCMaTpUBae-
MO OTAMBRU. Kak BUAHO, B HE#l IIOAHOCTBIO OTCYTC-
TBYIOT KaKUe-AU60 OCeBble YCAAOUHEIE AeeKTHl U
30HBI K AYTOOOPA3HbIX 1 3aACYCHHBIX TPEIIUH».

Ha puc. 2, g n 6 npeACTaBAHO THIIUYHOE MaK-
POCTPOEHME CAUTKA C OCEBBIM HaPyIIleHWeM CIIAOLI-
HOCTM MeTaAAa, TApaMeTPel KOTOPOTO 33A3HBI C
rpy6eiiiM HapylieHueM OCHOBHBIX MPUHLMUIIOB
AUTENHOTO MMPOU3BOACTBA M HEBBITOAHEHUEM, C OA-
HOI CTOPOHBI, YCAOBHUI HAMPABACHHOTO 3aTBEPAEBA~
HI T10 BBICOTE CAMTKA, 4 C ADYTOH, HECOOTBETCTBU-
€M Pa3MepoB U M3OAALIMM TIPUOBIAbHONR HAACTABKU
TpeGoBaHMIM ObecTievernst AeULNTA TUTAHUA U
BPEMEHM e 3aTBEPACBAHML.

BuiBop,

TpesraraeMass MeTOAMKA pacyeTra TIeOMEeTpU-
YeCKUX Pa3MepPOB CAUTKOB IIO3BOASICT AOCTATOMHO
TOYHO TPOTHO3MPOBATH BO3MOKHOCTb ¥ MECTOIO-
AOKeHUE YCAAOUHBIX Ae(DEKTOB M TIOITOMY MOKET
GBITh WCIIOAB30BAaHA AASI IIPOEKTUPOBAHMA HOBBIX
Ky3HEYHBIX CAUTKOB, 4 TaKKe AASl TIPOBEPKHU 33aA0-
xeHHbIx B OCT 108.962.02-85 Hopm. B rauectse
TAKOTO TIpMMepa HIDKe IIPUBEACH TPOBEPOUHBIN
pacuet oaHoro u3 cautkos OCT 108.962.02-85 na
COOTBETCTBHE PUBEACHHBIM BhILIE PaCUeTaM.

Hpumep pacuera
Ha puc. 7 — o6imii BUA Pa3AMBOYHOM OCHACTKHY,

MEmanAjpeus Mawmuuocmpoeuus <Ne3/2018

Puc. 6. MakpocTpykTypa Bep-
TMKAABHOTO (@) ¥ TIOTIepeyHbIX
(6, 6) TeMmreTOB. 6 — BepxHIIsL

YaCcTb OTAMBKH, 6 — HYDKHSA
MacTb OTAVMBKU J

\"
WCTIOAB3YeMOH TIPY TIOAyYEeHMY Ky3HEeUHOTO CAUTKA
Maccort 205 T AASL M3TOTOBAGHUS TIOKOBKU 6epXHeil
obevatiku aKTUBHOW 30HBI KOpIIyca peakTopa Mac-
com 122,66 T.

BricoTa cantka 3,62 M, BhIcOTa KioMrieast 0,52 M.
O6mas BbIcOTa CAMTKA 4,14 M, BepxXHMIT AAMeTP
camnTra 2,82 M, HIDKHME — 2,39 M, CAEAOBATEABHO,
CpeAnMit avaMeTp cautka 2,605. Bepxuuii Anamerp

KioMreas 2,16 M, HIDREU 1,15 M, CA6AOBATEABHO,
CPeAHHI AaMeTp KioMIieas 1,66 M.

PacuyeT napamMeTpoB CAMTKa

Pacuem npusedentozo paduyca caumxa

O61beM CAUTKA U KIOMIIEAS HalAeM U3 BBIpaXKe-
aus (2).

V, =3,623,142,605/4 = 19,3 »’

V =0,52:3,14-1,6674 = 1,1 v’

T1AoIIAAD OXAKACHUS CAUTKA CKAGABIBACTCS 13
TIAOIIAAY GOKOBOI TIOBEPXHOCTY CAMTKA UM KIOMIIe-
A5l V1 TIAOIAAY UIX TOPLIOBBIX MAOCKOCTEH, 33 BbIYE-
TOM TNAOMIAAW TIOBEPXHOCTH COYACHEHUS KIOMIIEAS
CO CAUTROM.

F **=nD_*H_ =3,142,6053,62=29,611M

Fo*=mD®H =3141,660,52=27m

Frp=m(D*)/4=10m

F ™ =n/4 (D - (D7) = n/4(2,39% -2,16%)
=0,8M*
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I Puc. 7. O6mmuit BUA YCTAHOBKY AASl AUTbA Ky3-
HEYHBIX CAMTKOB Maccoit 205 T
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90..100

Toraa obutuit 06beM CANTKA 1 OOIIAs TIAOIIAAD
€T0 OXADKACHUS:

V.=V +V =193+11=204n

F o*=F *4+F%<+F™4+F ™ =29,611+27
+1+08=34111m?

Aaaee u3 (1) paccunraem R ™ = 20,4/34,111 =
0,60 m.

Pacuem epemenu 3ameepdesanus crumxa

Kak 6p1A0 cKa3aHO, B M3AOKHMLE KO3 ULIM-
eHT 3aTBepAeBaHUsi MeTaard ~ 23,5 MM/MUH?, ¢
y4eToM 3TOTO paccumTaeM no dopmyae (12) 1 =
(600/23,5)? = 820 MuH.

Pacuem paduyca delicmeus mopya crumea

U npubbLu

B cootsercTuu ¢ (7), paauyc AeMCTBUS TOpIa
CAUTKA R, = v TIpuOHIAM R, COOTBETCTBEHHO:

R, =40,6=240m

AT

R _=0,50,6=0,30Mm

A
Toraa cymMmapHbiil paAuyC UX AeHCTBYSL:
R = 24+03=2,7m.
Tpoeepra ycaoeus nepekpuimus paduycos
deticmeus mopya caumxa u npubbLiu
ITposepka ycaoBust (6) MOKa3bIBAET, YTO TIPY OT-
CYTCTBUM y CAMTKA KOHYCHOCTM HAIIPABACHHOCTDb

N
&j
£90
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Puc. 8. CxeMa pacrioAOXeHWs1 OCeBOH yca-
AOUHO¥ PBIXAOCTU B CAMTKe Macco#t 205 T

&l
-

3aTBEpAEBaHMA He 00eCTIeYMBaeTCs (R,_ =27<H_
=4,14) u Ha BBHICOTE RArc = 2,4 M CAGAYeT OXXMAATb
DPa3BUTUSL OCEBBIX YCAAOUHBIX Ae(DEKTOB Ha y4acT-
Ke TIPOTsDKeHHOCThI0 H — Ry = 1,4 M (3amTpuxo-
BaHHas 06AacTh Ha puc. 8). A npedomepawjeHus
3MOZ0 6 zZeoMeEMpPUU CAUMKA JOANCHA BbiMb 3dN0MCeEHA
KOHYCHOCMb @, 6BINOAHAIOUAA PO MEXHONOTUHECKOZ0
YKAOHA Osl NUMAHUA CAIUMKA.

TTposepxa docmamouHOCmMu KOHYCHOCMU CAUmMKa

[TpoBepKy AOCTATOUHOCTH 3aA0KEHHOTO B KOHC-
TPYKIIMIO CAMTKA KOHYCHOCTH (Ha4MHasi OT OCHOBa-
HWSL CAWTKA) CAeAyeT IIPOBOAMTD, CpaBHUBast (ak-
THYeCKOe 3HdYeHHe C paccyuthiBaeMbiM 110 (11).
AAst paccMaTpUBaeMOTO CAMTKA KOHYCHOCTb PaBHA
(2,82-2,39)/4,14100% = 10,4%.

Tpebyemast KOHyCHOCTb TIpU R_* = 23,51 kr=0,0065
MuH>/MM cocTaBut 15%. DTO TOBOPUT O TOM, YTO
KOHYCHOCMb CAUMKA HeGOCMAMOUHA 07 CO30aHUSA He-
00X00UMbLX yC08Ull HANpAeteHHOCMU 3ameepdesaus
U NUMAHUA cAaumKd no eceil ezo evicome. B cBsizu ¢
3TUM B BepXHel 30He cAUTKa (cM. puc. 8) caeayer
OXMAATH PA3BUTHA OCEBBIX YCAAOYHBIX Ae(PeKTOB, U
3Ta AeheKTHAsI 30HA COXPAHUTCSI AAKe TIPY YCAOBUM,
YTO pasMephl TIPUGHIAK, YCAOBUSL €€ TeTIAOM3O0ASLINN
¥ TeXHOAOTHS 3aAMBKM 00ecrieyar He TOABKO Tpe-

MEmaAAjp2uS MamBNaCHpoENUS -Ne3/2018
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GyeMblil 3aT1aC BpEMEHH 3aTBEPACBAHILL 110 OTHOLIIE-
HUIO K CAUTKY, HO ¥ BOCTIOAHAT Ae(PULIAT TINTAHUA,
CBSI3aHHBIH C YCAAKOH CTaAM IPY KPHCTAAAM3ALMH
KaK B TeAe CAUTKA, TaK U B CaMOi1 IPUOHIABHOM HaA-
craBKe. OAHAKO, €CAM TIApaMeTphl IIPUOHIAY OYAYT
HEAOCTATOYHbI, BEPXHsIA TPaHMIla OCEBOM PHIXAOCTH
6yAeT PacroaaraTbCsl elile BHIIIe, TO eCTh AeeKTHAA
30Ha 6yAeT UMETh GOABIIYIO IPOTSDKEHHOCTD.

Pacuet napameTpoB NpuObinbHOIM
HaAfICTaBKX CUTKA

Pacuem npueedentozo paduyca npubsinu

TTocKoABKY KO(MOUUMEHT 3aTBEpACBAHUA B
mpubsiau 13 Mm/MuH®’, u3 Beipakerms (12) ompe-
AeAUM:

R ™®=1113/2350,6=037m

Pacuem ocHosHbIX pa3Mepos NPuBLLILHOL

Hadcmaexu

[lpuHyMaeM  UMAMHADUYECKYIO — OTKPBITYIO
TpUOHIAL C OBPATHBIM KOHYCOM C OTHOCHUTEABHbBI-
MU pajMepaMM B BapuaHTe: d — an/an =10mn
6 - an/an = 0,8. 1O noMorpamme Ha puc. 1 BH-
UMCAsIEM AUaMeTp M Aaaee oObpeM UM Maccy (npu
YCAOBUM, 9TO TIAOTHOCTb JXUAKOM CTaAM COCTAaBUT
7,15 1/M%) npuGeian.

037

= - =182
D= 0018107+ 008710+ 0,134 LM
D 037 =193m

w6 _0,0180,8% + 0,087-0,8+ 0,134

V,.=(1,031,0-0,160)}1,82°=52 M

V_s=(1,03:08-0,169)193% =47

Gpo=T7,1552=37181

Gpe=T7.154,7=3361 1

Takum o6pa30M, BbITIOAHEHVE TIEPBOTO YCAOBUSA
HOPMAABHOI'O NMUTAHWUA CAUTKA, CBA3AHHOTO C obec-
TIeYeHuEM ‘rpe6yeMoro BpeMEHU 3aTBEPACBaHUA

TIPUGHIABHON HAACTaBKU, GyACT COOAIOACHO TOABKO
TIPY CAGAYIOIMX ee [apaMeTpax:

H/D =1,0 H/D =08
np — np mp np

DCP ~02M Dcp =0,22 c™m

anz 0,2wm an=0,18M

P‘1p =500T Pnp =500t

Vl1p = 7,0m VIIp = 7,0m

Ternepy HEO6XOAMMO TIPOBEPUThH COOTBETCTBUE
TpUOBIABHOY HAACTABKM YCAOBMEM BBITOAHCHUS
BTOpOTO TpeGOBAHMA.

. MEmAARYPZES MAMUNOCHpOENUR <Ne3/2010

Ipoeepxa npubeLivhoi Hadcmasku
no depuyumy numanus

Tpurss {3, 6], 4T0 KI1a IpUGHAK 1| ¥ KO3 DU~
LIMeHT OOBbEeMHOM yCAaAKY MPUOBIAML € COCTABASIOT
0,16 u 0,045, cOOTBETCTBEHHO, IIPOBEPHUM YCAOBHE
paccueTa H,, no BapuaHTaM:

a. 6,90,16 < (7,0 + 21,6)-0,045,

TO ecTb 1,10 2 1,28 — ycaoBue He BBIIIOAHAETCS;

6.6,2:0,16<(6,2 + 21,6)-0,045,

1O ecTb 0,99 > 1,25 — ycaoBUe He BBITOAHACTCS.

OTO TOBOPUT O TOM, YTO YCA08UA MENAOUSOAAYUY
CMEHOK Npubblibholl HAdcmaeku, 3awuma 3epkaid
Memanna u nopadok anueku npubeltu Hedocmamou-
Hbl, TIOCKOABKY AaKe TIput 1) = 0,16 (1) AAs ycaoBwmit
33TBEPACBAHUA 3AKPHITHIX NPUOBIACH B IIeCYAHOM
opMe) cospaeTcst AeUIMT IMTAHUST CAMTRA, TIpU
KOTOPOM IOCACAHUI MOXKeT ObITh NIOPaKeH YCaAO4-
HbIMU AePeKTaM¥, BCACACTBUE OTCYTCTBUA B IIpH-
6B1AY HEOOXOAMMOTO 00beMa SKUAKOTO METaAAA.

Aas pemenust mipobaeMmbl AepULMTA MATAHUSL
KOHKPETHOTO CAMTKAa HEOOXOAMMO MAW YBEAUYUTD
Pa3Mepbl IPUObIABHON HAACTABKY, IIPK COXPAaHCHNN
TIPUHATBIX YCAOBUI €€ U30ASLIAM, AU JKe, He U3Me-
Hs TabapuTOB IPUOBIAPHOM HAACTaBKU, YAYHIIUTh
YCAOBMS TETIAOM30ASIINK KaK GOKOBBIX CTEHOK, TAK
M 3epKaAa MeTaAAa, a TakoKe NepeCcMOTpeTb PesKu-
Mbl 3aAMBKY (AOAMBKM) TPUOBIAM, NPY KOTOPHIX
KIIA TIPUOBIABHOM HAACTaBKU OYAT AOCTWTaTh, KaK
MUHIMyM:

7,0n=1,26,0ect 1y 2 0,2...0,25.

ST noKasareau 0O6€CIIeUMBAIOTCS PSAOBBI-
MU TETIAOM3OAAIMOHHBIMU MaTepyaaamu, 3adop-
MOBaHHBIMKU BOKPYT TIPMOBIAM TOALIMHOM CAOS
> (0,2...0,25)~RHP“P B OOBIMHYIO TIeCYAHO-TAUHIIC-
TYI0 CMeCh. 3aChIIaTh 3ePKAAO MeTaAAd B IPUOHL-
AU TETIAOM30ASILIMOHHBIM MaTepPUaAOM HeOGXOAMMO
Cpasy Tocae BHIXOAA METaAAd B OCHOBaHUWe IIpu-
GBIABHOM HAACTABKHU C TIOCACAYIOIINM (TI0CAE 33AMB-
K1) YBeAYEHVEM TOALIVHDBI CAOS 3aCHINKH A0 300
MM. Ecam mMeeTcss BO3MOXKHOCTB, CACAYET TIPeAyc-
MaTpUBaTh AOAMBKY IIPMOBIABHOM HAACTABKU 4Yepe3
onpeseAeHHOe BpeMsi (B 3aBUCHMMOCTH OT OGIIero
BDEMEHH 3aTBEPACBAHUA NPUOBIAN) MeperpeThiM
KHUAKMM METAAAOM.

Taxum obpasom, paccmampusaemblii CIUMok mac-
coii 205 m umeem zeomemputo, npu Komopoii Hanpas-
JEHHOCMb 3ameepdesdHus He moxem Geimb obecneve-
HA HU nepeceveruem paduycos Oeiicmeus npuboLiu u
mopua caumxkd, Hu 3a ciem korychocmu. Kpome mozo,
8pema 3ameepOesdtus memadind 6 npubbLivholl Had-
cmaeke Maxkozo CAUMKA NpPU YCA08uu UCNOAb30BAHUSA
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ATC.

R_+R

ATC. an’

A0 ypoBH:A R

ATC.

00bIHHbIX  MENIOUOMAYUOHHBIX MAMepUAnos Hedo-
CMAMOYHO.

Aas HarasAHOCTH, Ha puc. 9 AaHa CxeMa HIeCTH
XaPaKTePHBIX BAPUAHTOB NIOPAKEHMs TeAd Ky3Hed-
HOTO CAWTKA YCAAOUHBIMI Ae(PeKTaMHL, CBA3AHHBIMI
C HapymIeHMeM YCAOBMM HAIpaBACHHOTO 3aTBep-
AeBaHUS 1 3(PEKTUBHOCTY PaGOThL IIPUGBIABHON
HAACTaBKY AAs cayydaes H /D P < 1,0 (cxema I n IT)
uH /D *21,0 (cxemnr IIL... VI):

® IIpy cobAToACHMM (V1AM HeT) TpeCyeMbiX yCAO-
BUI1 HAITPaBACHHOTO 3aTBEPACBAHMNS,

® AOCTaTOMHOCTH (WA HET) TIPUOBIABHOM Haa-
CTaBKU.

VI3 TipeACTaBACHHBIX BAPMAHTOB BUAHO, 4TO (Op-
MUPOBaHIE KA4eCTBEHHBIX Ky3HEUHBIX CAUTKOB 0e3
0CeBOYi PHIXAOCTH TIPOUCXOAUT TOABKO TIPU COOAIO-
AEHUM YCAOBMI, OTOOPKeHHBIX Ha cxemax I n IV
(puc. 9).

IIposepka 3aaoxennsx B OCTe HOpM ¢ BCTIOAD-
30BAHMEM IIPEAAATaeMOM METOAVKY, TI0KA3aAa, UTO
OCHOBHOE KOAMYECTBO CAMTKOB AAsL IIPOM3BOACTBA
pomopos 1 usaeanit ASY ¢ H< D, 6yayT uMmeTs oce-
Bble HAPYIIEHUs! CIIAOIIHOCTM YCAAOYHOTO TIPOMC-
XOKACHISI aHAAOTWYHBIE AeDeKTaM, TIPEACTABACH-
ueiM Ha I u IIT cxemax puc. 9. Heobxoaumo Taroke
obpatuTh BHUMaHMe Ha peraaMeHtupyemsle OCT
108.962.02-85 pasMephl AOHHOM 4YacTU CAMTKA
(KioMITeAs)) — YrayGAeHMs, IPEAHASHAYCHHOTO AAS
TIpyieMa TIepBbIX TIOPIKI MeTaAAad, YTOOH TIOTaCUTh

npu otcytcersun H3 (III) o6pasyercss «MOCT» TOAILMHOM, paBHOH R

Puc. 9. BapuauTe! pa3BITHs YCAAOUHBIX AeEKTOB, B 3aBUCHMOCTY OT BHITIOAHEHUSA YCAOBMIl HATIPABACH -
Horo 3arpepaeBanus (H3) u paborsl npubsiabrOR Haactasku: I, III, IV — aoctaTounbie npubsian,
11, V, VI — neaoctatounste; I, I ~mpu H/D< 1,2, HEX =R,
ecTecTBeHHBIX ycaosuit; III, IV—npu H/D > 1,2, koraa H2 X =R

+ R H3 cantka obecrieumsaercs 3a C4eT
+R, _, pu AOCTAaTOMHBIX NPUOBIASX, HO
HiDKe KOTOporo GpopMUpYeTCst 30Ha

IC.
ATC

A’

. Tlpu o6ecrievennn H3 u Aoctatousoi npubsian (IV) popmupyetcs aoTHOE
CTpOeHMe TIO BCeit BLICOTe CAMTKA (e3 0CeBbIx ycaAodHbX Aedektos; V, VI—npu H/D 21,2, komaa H2 X =
TPV HEAOCTATOUHBIX TIPKOHIAAX U oTcyTcTBiM H3 (V) dhopMupyercs 30Ha 0CEBOT YCaAKY CBEPXY,
. B cay4ae VI, roraa ects 3002 H3, HO npubsiab HEAOCTATOYHAS, 30HA OCEBOM YCAAKM PacIIpo-
CTpaHAeTCA OT MPUOHIAK AO IPOMEKYTOYHOTO YPOBHS

yAap CTPYM Y IIPEAOTBPATUTD Pa3OphIsTUBAHYE CTa-
AVl Ha CTEHKM U3AOKHULIBI, 2 TAKKE AASl BBITIOAHE-
HMS (PYHRIVMHM LaTipbl TIPY KaHTOBKe cAuTKA. [Ipu-
HsTbie OCTOM KOHCTPYKIMS ¥ pasMepsl KIOMIIeAs,
aocturaronme 6,4% oT Macchl camTka (Maccon
> 14,5 1) upe3MepHO 3aBhIieHb! (y 3aNaAHBIX PUpM
310<0,5...1,0%).

[ToMyMO pacxoAa MeTaAAa, KIOMIIEAbHAs 44CTb,
TIEPeKpPHIBAIOIIAst TIOYTH BeCh AUAMeTp AOHHOM Jac-
TH CAUTKA, 3HAYUTEABHO YXYAIAeT eCTeCTBEeHHbIN
3AXOADKUBAONIMIA TOPLUOBOR 3deKT cautka, a,
CACAOBATeAbHO, U YCAOBUS AASl €T0 HAIIPABAEHHOTO
3aTBepaeBanns. [1pn 3TOM TpeGyeTcst TAKKe AOTIOA-
HUTEABHBIN PACXOA JKMAKOTO METAAAA AASl TIMTAHMS
AOHHOW wacTu cauTKa. OYeBMAHO, YTO DasMepbl
KIOMIIEABHOM 9acTM CAMTKA AOAKHBL OBITh MUHW-
MAAbHO AOCTATOYHBIMH AASl BBHIOAHEHWSI TOABKO
CBOMX (PYHKLIMIA.

OTMeTHM, YTO METOAMKA pa3paboTaHa sMINpPU-
YeCKU, C WCIIOAb30BAHMEM Pe3YABTATOB, TOAyYeH-
HBIX [IPU UCCACAOBAHHU OTAUBOK, OTAMTHIX CBEPXY
B 0ObI4HBIe (DOPMBI U YTeTIACHHbIE CTAHAAPTHHIMU
TEeTAOU3OAALMIOHHBIMY MaTepruasaMu. [1pu ucrnoas-
30BaHUM CUPOHHONM PA3AUBKYA U CTIEIIVAABHBIX Me-
TOAOB BO3ACHCTBMS Ha 3aTBEPACBAHME, TAKMX KaK
MpUMEHEH}E BOAOOXAZKAZEMBIX TIOAMOHOB WHAU
W3AOXKHMII, 3AEKTPOMATHUTHOE TEpPeMEIIMBAHME,
BUOpaIMsi, MMIIYAbCHOE BO3ACUCTBUE, BBEACHME
VHOKYAATOPOB M ADYTMX 3Ta METOAMKA AOAXKHA

MEmaAAgpRuN MamENscmpocnus -Ne3/2018

51



TexHonoruu XXI| Beka

OBbITh CKOPPEKTUPOBaHA C 1IEABIO IIOAY4eHUsI OO bEKTUBHbBIX AQH-
HBIX O PACIIOAOXKEHW YCAAOUHBIX Ae(PeKTOB B CAMTKAx. B Ta-
KHX CAy4asix HEOOXOAMMO 60Aee CAOKHOE MAaTEMATHYECKOE MO-
AeAMpPOBaHYe, YIUTHIBAIOIIEE BECh KOMIIAEKC AMKBALIMOHHBIX U
YCAAOYHBIX SBACHWM, HIPOMCXOAALIMX TIPY KPUCTAAAM3ALINY, U
XapaKTep BHEIHeTO BO3ACHCTBHAL.

Takasa eoamoxcHocmb ecmv 6 LITHUHUTMAILle, u umeioweecs
MEXHUHECKOE U TIPOZPAMMHOE OCHAWEHUE NO360NAEM PACCHUMIbL-
eamb pachpedenerue INEMEHMO8 N0 00BeMy CAUMKD; OYeHUBAMDb
KOUHECMBO U PAIMEp NOp, COCMAS, KOAUMECMB0 U PAIMED HEME-
MAMMUYECKUX BKAIOUEHUIL.

CNHCOK 1. Koa AwmepuraHcKoro
00611eCTBA WH)KEHEPOB-MEXaHNKOB
AASL KOTAOB M COCYAOB BBICOKOTO
AaBaeHust. — 1971 (miepeBoA ¢ aHra.)
/ ASME Boiler and Pressure Vessel Cod. Section III. Nuclear
Vessels. New York. 1968.

2. CraabHble OTAUBKU AASL aTOMHBIX SHEPTeTHYEeCKUX yC-
TaHOBOK. [IpaBuaa Koutpoas [THAS TI'-7-025-90. T'ocatomuaa-
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