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NCCIEJOBAHMUE BJIMAHUA OBKATKHU POJIMKOM
HA IIPEJIEJI BBIHOCJIMBOCTHU BAJIOB C HAITIPECCOBAHHOM BTYJIKOI
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THE INFLUENCE OF ROLLER STRENGTHENING ON THE ENDURANCE LIMIT
OF SHAFTS WITH PRESSURIZED HUB

Pavlov V.F., Vakulyuk V.S., Kovalkin Yu.P., Semenova O.Yu., Shlyapnikov P.A. (Samara National Research
University, Samara, Russian Federation)

The influence of roller strengthening on the endurance limit under bending of the 25 mm diameter shafts made of
steels 20 and 40X with a pressurized hub has been examined. It’s been shown that the average integral residual stresses
criterion should be recommended for the estimation of rolling influence on the endurance limit of shafts with a pressur-

ized hub.

BnusiHnue 0OKaTKM POJMKOM BajloOB JHa-
meTpoM 25 MM u3 ctaneit 20 u 40X Ha npupa-
IICHUE IMpeesia BBIHOCIMBOCTH IpHU H3Trubde

Ao, B cllydae CHMMETPHUYHOTO NIUKJIA OLCHU-
BAJIOCH 10 KPUTEPUIO CPEIHEHHTETPATBHBIX OC-
TaTOYHBIX HaNpspkeHuit o, [1]
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HEpPaCIPOCTPAHSIONMIEHCS TPEIUHBI YCTAJIOCTH,
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60Te Ha mpeese BHIHOCIUBOCTH.

OOkaTka BaJIOB POJHMKOM HPOBOJIUIACH
npu ycunusix P = 0,5 kH u P = 1,0 xH. Pacmpe-
JIEJIEHUE OCEBBIX O, OCTATOYHBIX HANPSKCHUN

10 TOJIIIMHE IIOBEPXHOCTHOI'O €O a OIpese-
JSAIOCh AKCIEPUMEHTAIbHO METOJIOM KOJIEL U
IIOJIOCOK U IIPEJICTaBJIEHO Ha puc. 1.
HcnbiTanus BaJOB € HAlPEeCCOBAHHOU
BTYJIKOM Ha yCTaJoCTh NpU H3rube B ciyyae
CUMMETPUYHOIO LHUKJIA IPOBOAMIMCH Ha Ma-
muae YMM-01, Gasa ucnsrranmii — 3-10° muk-
JIOB HarpykeHus. 3Hau€HUusl INpeNeaoB BBIHOC-
JMBOCTHU BaJIOB O, IpejcTaBlieHbI B Ta0m. 1.
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Puc. 1. Pacnpedenenue ocegvbix O, 0CMAmMoUHbIX Ha-
NPANACEHUT] 8 YNPOUHEHHBIX OOKAMKOU POTUKOM 6ANAX U3
emanu 20 (1, 2) u cmanu 40X (3) npu: P=0,5xH (1) u
P=10xkH(2,3)

Tabnuua 1 - Pe3ynbrarsl onpeneineHus
OCTaTOYHBIX HAIPSYKEHUH U UCTIBITAHUI Ha YCTAJIOCTD
BaJIOB C HAIIPECCOBAHHOM BTYJIKOU

Heymp. VYpoyHEHHbIE BaJIbl
Mare- K BaJIbl —
puan °| o, Ploy, | by | Oouem: v,
Ma [<HMIa | mm | MITa ’
Cramp 2,33 100 0,5 150 |0,535| -148 | 0,338
20 2,33 1,0 170 (0,540 | -201 | 0,348
40X |3,95] 162,5 |1,00 285 |0,523 | -484 | 0,253

MOo’XHO BUJETH, YTO MPHUPALIEHUE NPEAE-
J1a BBIHOCIIMBOCTH YIPOYHEHHBIX POJIMKOM IpU
P=1,0kH Bamos n3 cramu 40X mourtu B nBa
pasa BbIlE, 4yeM BajioB u3 ctanu 20, uto oObsac-
HseTcs OOJbIIel BEIMYMHON COKUMAIOIIUX OC-
TATOYHBIX HAIPsDKEHUI U 0ojiee MOJIHBIM HX
pacpeneseHueM I10 TOJIUHE ITOBEPXHOCTHOIO
CJI04.
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HBIE POJIMKOM BaJIbl IIPU HAIPSDKEHUH, PABHOM



Ipefelly BBIHOCIMBOCTH, IOBOAWINACH 10 pPas-
pylIeHus: mpu OdnbliemM HanpsbkeHuu. Ha us-
JIOMax 3THX BaJIOB IIPOCMATPUBAIUCH HEpac-
IIPOCTPAHSIONINECS  YCTaJIOCTHBIE TPEILHHBI,
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tabn. 1, Beraucisuics mo gpopmysie (2) ¢ HCHOIb-
30BaHMEM pACHpE/ICICHUsI OCTATOYHBIX HAIps-
KEeHUH, mpezcraBieHHoro Ha puc. 1. Koadou-
[IUCHT BIUSHHS MOBEPXHOCTHOTO YIPOYHEHUS
Ha Mpeaesl BBIHOCIMBOCTU Y/, ONPEIEIEHHBII
no dopmyse (1), mpencrariien Takke B Tadi. 1.
3nech ke TpuBeACHbI 3HaueHHs 3(pekTuBHOTO
Kod(puIMEeHTa KOHLEHTPAMN HAaNpsHKEHUH
K, g Bana ¢ HampeccoBaHHOH BTyikoil. B
pabote [2] Ha OCHOBaHMM MHOTOYHMCICHHBIX
HKCIIEPUMEHTOB ObLIa YCTaHOBJIEHA 3aBHUCH-

MOCTb MEeX1y KO3(D(UIIMEHTOM BIUSHUS Y/ U

3G PeKTUBHBIM KO3(D(UITMEHTOM KOHIICHTPALH
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Koadpduuuent v, BbIYUCIEHHBINA 1O 3a-

BucuMocTH (3), COCTaBWJI. il BaJOB M3 CTalU
20 - 0,362, u3 cranmu 40X - 0,257, T0 ecTh KO-
3GPUIHMEHTH /_, TOJYy4YE€HHBIE B HACTOSIIEM

uccienoBanuu (tadn. 1), He3HAYUTEIBHO OTJIH-
YalOTCS OT BBIYHMCICHHBIX 1m0 (opmyrne (3) Be-
nnyuH. [losTomMy KpuTepuil CpeaHEHHTETpasb-

HBIX OCTaTOYHBIX HANpPKEHUH O, MOKET

OBITh MCIIOJIB30BAH ISl IPOTHO3UPOBAHUS TIpe-
JieJIa BBIHOCIIMBOCTU TIOBEPXHOCTHO YIIPOYHEH-
HBIX BaJIOB C HAIIPECCOBAHHOM BTYJIKOM.
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HECTAIIMOHAPHBIN T'A3OJMHAMUYECKHNHN PACUET
BTOPOM CTYIIEHU TYPBUHBI I'TA-110M
C HEPABHOMEPHOM PACCTAHOBKOM! JIOITATOK B COIINIOBOM ATIIIAPATE
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TRANSIENT FLUID DYNAMIC ANALYSIS OF FLOWING IN SECOND STAGE OF TURBINE GTD-110M
WITCH IRREGULAR SPACING OF VANES IN NOZZLE

Zavarkin V.N., Karpov F.V., Larshin D.l., Nemtyreva I.A. (“NPO “Saturn”, Rybinsk, Russian Federation)

Currently NPO Saturn is facing a problem of the GTD -110 stage 1 blade failure in the root area, which suppos-
edly has been caused by excitations in the harmonics multiple of the number of nozzle vanes. A series of actions has
been developed to solve this problem. One of them is change a number the nozzle vane second stage.

B kauecTBe OJHOrO M3 MEPOIPUATHH,
HalpaBJICHHBIX Ha NPEAOTBPAIIEHUE MOSIBICHUS
nedekra, 3aKIIOYAIOIIErocs B pa3pyLIeHUU pa-
004MX JIONATOK MEPBON CTYNEHH 1O 3aMKOBOMY
COCJIMHEHUIO, MPHUHATO pEUIeHHe HW3MEHUTh
YHCJIO COIJIOBBIX JIOMATOK BTOPOM CTYNEHHU C
z=48 wna z=47. ]lna cHWXEHHUS TPYAOEMKOCTH
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MPEUIOKEHO H3bBITh OJHY COIUIOBYIO JIOMATKY
U3 JIEBOTO TMOJIYKOJIbIIA COIUIOBOTO armapara
(eca CMOTPETh CO CTOPOHBI BXOJHBIX KPOMOK)
Y MCIIOJIb30BaTh BCTABKH JIJIsl 3aTI0OJTHEHUS 00pa-
30BaBIICTOCS POCTPAHCTBA, MPABOE MOITYKOJIb-
1[0 OTHOCHTEIbHO HCXOJHOW KOHCTPYKIIMH OC-
Ta€Tcst Heu3MeHHbIM (puc. 1).



