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Busnayeno napamempu onopy émomi 6ypunenux mpyo TEH-73X9-K y cknadnux pexcumax HaGaHmagicents, da
maxoaic nobydosano cpadiku y ¢popmi kpugoi smomu 6e3 po3pusy i 3 ypaxy8anHaM po3pugy Midc MaroyuKio8oi i

bazamoyuknosor obnacmsamu.

KmowoBi croa: OypwitbHi TpyOH, HaailfHICTh, JOBTOBIUHICTh, PO3PWB KPUBOI BTOMH, TIapaMeTPH KPHUBOT BTOMH.

Onpeoenenvl napamempel conpomugnenus yemanocmu 6ypunenvix mpyo TBH-73x9-K npu cnoscnuix pesicu-
Max HAZpydIcenus, a MaKkuce NOCMpoeHsl Zpaduku 6 opme Kpuso ycmaiocmu 6e3 paspelea u ¢ y4emom paspelea

Meofcdy ’VI(UZOl/uKJlOGOM u bae amouumoeou obracmsamu.

Knrouessle cioBa: OypuibHbIe TPYObl, HAIEKHOCTb, JAOJITOBEYHOCTh, PA3pPbIB KPUBOW YCTAJIOCTH, MapameTpsl

KpPUBOW yCTaJOCTH.

In the article the characteristics of resistance head the fatigue of pipe drills of TBN-73x9 are certain at diffi-
cult behaviors of ladening, and also cards are built in form bent fatigue without a blowout and taking into account a

break between low cycle and by high cycle bands.

Keywords: drill pipes, fail-safety, endurance capability, dug up a bent fatigue, characteristics of bent fatigue.

Ha croropmHimmHiii 7eHb pO3BUTOK HagTOrazo-
BUAOOYBHOI TMPOMHUCIOBOCTI YKpaiHH 3HAYHOIO
MIpOIO 3aJIeKUTh Bil OypiHHA MIMOOKHUX Ta Hajr-
JTUOOKHMX CBEPAJIOBHH. Y 3B’S3KY 3 LM 3POCTAIOTh
BUMOTH /10 HaAikHocTi OypunbHux Tpy6 (BT) Ta 1i
€JIEMEeHTIB. AJle He 3Ba)Kaloyd Ha BIOCKOHAJICHHS
TeXHIKH i TexHOIOrii OypiHHs, aBapii i3 BT Bce e
Tparsorhes [1,2]. OTke, noganbini AOCTIIHKEHHS
B 1[il1 00J1aCTi € aKTyaJIbLHUMH.

Haykosui [3-5] posrasganu npoGiieMaTuky
BHU3HAUYEHHsI OBTOBIYHOCTI Ta 3aJIUIIKOBOTO pe-
cypcy BT Bim nmii MoMeHTy 3ruHy, 0GYMOBJICHOTO
K BUKPHMBIICHHSIM CTOBOYpa CBEpHAJIOBUHM, TakK i
BTPATOIO CTIMKOCTI KOJIOHU. ABTOpamMu poboTH [6]
BKa3aHo, 110 Oim3bko 85% aBapiii 3 OypHIIbHOIO
kosnoHot (bK) 3yMoBiIeHi BTOMHUM pyiHYBaHHSAM
TpyO, 3 skux 45% mnpunanae Ha PO3TATHYTY dYac-
TvHY KOnoHM. [linTBepmKenHHsM wporo € rpadix
pO3MOJiJly KiJIbKOCTi BiJMOB 32 TTHOWHOIO CBEpP/-

joeunu (puc. 1). [TogidHa 3a1ekKHICTh NOJAETHCS B
pobori [8], me Ha OCHOBI CTATUCTUYHOTO aHAIi3y
pe3ynbTaTiB  medekTockornii modymaoBaHo Tpadik
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po3noniny nedekTiB cTalleBUX OypUIIBHUX TpyO
BiJl JOBXXHHH KOJOHH (pHC. 2).

VY BepxHiii 4YaCTHHI KOJIOHH JIisi MOMEHTY 3TH-
Hy He cyrTeBa. OCHOBHMMH TNPUYMHAMH PYHHY-
BaHb y 11 BEpXHili YacTHHI € KOpO3ilHO-BTOMHE
MOLIKO/DKEHHSI, BUKIIMKAHE Mi€l0 acUMETPUIHUX
LUKIJTIB HAMpYy>KeHb po3Tary. [Ipu oMy daHi LUK-
JIM Hanpy»KeHb BUKIIMKAIOTh 0araTolrKIOBY KOPO-
3iliHy BTOMY 3a 3BMYaliHUX YMOB POOOTH KOJIOHH.
[Ipore B mpoueci OypiHHA CBEPATOBMHM KOJIOHA
BT nepinko 3a3Hae i 3HAYHUX NepeBaHTaXXEHb, 110
BUHHKAIOTh TPH 3aTATYBaHHIX Y JKoiobax, MpUxo-
TUIEHHI KOJIOHHM, TIOPYIIEHHI TEXHOJIOTii MPOBEICH-
HSl CcrlycKo-mifiiMaibHux onepauiv i T.a. [HOAI
CyMapHe HAMpy>KEHHs1 MiJ Ai€0 MepeBaHTaXKeHb
JlocsiTae  3Ha4eHb TPaHUIl TUTUHHOCTI i, HAaBiTh,
rpanuni MinHocti martepianiB BT. Taki HaBaHTa-
JKEHHS 371e01IbLIOTO 1 € MPUYMHOIO TX CTATHYHOTO
abo MAaJIOIMKIIOBOTO BTOMHOTO pyliHyBaHHs. Tak,
Hanpukiaz, Ha ceepaioBuHi 1-IlienenHa SA6nyHiB
[9] mnst BUBiNBHEHHS TpUXOIUIeHOT YacTuHU BK
TIPOBOMIWITH i1 pO3XOMKyBaHHS i3 3ycuisim 2200 kH,
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Pucynok 1 — Po3noain kiibkocTi BizMoB
3a rIHOUHOI0 cBepAJIoBUHH [7]

mo st BT 127x9 mm (FOCT P50278-92 ) rpyrm
MmiHocTi E HampykeHHs B TiJli TpyOW mepeBuiiye
TPaHUIO TTUHHOCTI Ha 27%. Y 3B’A3Ky 3 LUM,
JUTSL IPOTHO3YBaHHS L[OBFOBi‘lHOCTi BT i, gk Hacni-
JIOK, 3a0e3rmeueHHst X Haml/mocn He06xu1m T€O-
peTuuHi Ta ekcnepmweHTaanl JOCJIIKEHD  T1O-
LIKO/DKYIOUOT Iii LMKJIIB HAMpy>KeHb 3 BUCOKOIO
acuMeTpiero B o0mnacTi sk 6aI‘aTOL[I/IKHOB01 TakK i
MAaJIOLUKIIOBOI BTOMH Ta iX CyMICHOI Ail, 1o i €
METOI0 POOOTH.
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HYacmoma nosisu deghekmy, n;

[lepiinum eTanom poOOTH € BU3HAYEHHS Napa-
METPiB KPUBOT BTOMH HATYPHUX 3pa3KiB €JICMEHTIB
OypHIILHOT KOJIOHH B Majio- i 0araTOLMKIIOBIM 00-
nacTsax. HaiOinpinm JOCTOBipHi X 3HaUEHHS MOX-
Ha OTpPUMAaTH LUIIXOM CTaTUCTUYHOI 0OpoOKHM pe-
3yJIBTATiB HATYPHUX €KCTIEPUMEHTIB, MPOBEIACHUX
Ha CreLiajgbHUX YCTAHOBKAX, LIO iIMITYIOTh THIOBI
pexxumu ekcrutyaTaiii 06’ekra. OCKilbku maTepi-
anbHi BUTpaTH Ha BUTOTOBJIEHHS AOCIHIAHUX ycTa-
HOBOK Ta HaTypHUX 3pa3kiB enemeHTiB bK (ocob-
JIMBO BEJIMKUX THUIMOPO3MIpiB) € 3HAYHUMH, TO Be-
JIUKY LIHHICTb MPEJCTABISIOTh Pe3yJIbTaTH BUIPO-
OyBaHb, POBEJICHI caMe Ha HATYPHHUX 3pa3Kax.

Astopamu po6it [10, 11] mpoBeneHi yHiKamb-
Hi JOCHiKeHHS BTOMHOI MII[HOCTi HaTypHHUX 3pa-
3KiB OypHIILHUX TPYO.

BunpoOoByBaHHS MPOBOJMIIMCS Ha 3pa3Kax
JIBOX THIIIB: IMIAIKOT YaCTMHU TPyOM i Tina Tpybn
i3 3aMKOM. BakiMBiCTE OTpUMaHMX pe3yJbTaTiB
(tabn. 1) nonsrae y BUKOPUCTaHHI CXeMH HaBaHTa-
KEHHSI, IKA YMOMJTUBITIOE TIPOBECHHS JIOCITIKEHb
B YMOBAX, OJIM3bKHX J10 €KCIUTyaTaliiHuX.

v [10] eKcnepnmeHTanbm 3paskyu MifIaBanm
Iii OCbOBOI PO3TATYBAIBHOI CHJIH, SIKa LUKJIIYHO
3MiHIOBajacs (BiIHYJIbOBHI LIUKJI HABAaHTaKEHHS),

B [11] — 3anpomnoHOBaHO cxemy BHIPOOYBaHHS
JUISL TOCII/PKEHHS1 BiOpaLiiHUX HOPMajbHUX Ha-
MpYKEHb 3 MaJIOl0 aMIUTITY/I010, [0 HAKJIaJaloTh-
Ci Ha 3Ha4yHe 3YCWUIL pO3TATY (acUMeTpUYHHiA
LUK HaBaHTakeHHs). ToMy HEOOXiIHUM KpPOKOM
JUIS TIOANIBLIOTO BWU3HAYEHHS MapaMeTpiB Onopy
BTOMi € NpPUBEACHHS ACUMETPUUYHUX LIMKIIIB 0
€KBIBAJIGHTHUX 33 MOLIKOIXKYIOUOK i€l BigHY-
neoBUX. [Ing wporo ckopuctaemocs (opmyIoto,
HaBeJIeHOI aBTopamu pobotu [12]:

il

O-ekv :2.0-6@7
1

Omax (1 = R)
2:04 = Omax (1+ R)
YHEHHS BIUIMBY acHUMeTpil LMKIY; 0, — TPaHULs
MilHOCTI MaTepiany TpyO, MIla; R — xoedirieHT
acCUMeTPIi; Oy, — MAKCUMAJIbHE HAmNpPYKEHHS LIWK-
ay, MIla; 0., — ekBiBajJeHTHE MaKCHUMajbHE Ha-
npy-kenns, Mlla.

ae: yy = — koedilieHT yTo-
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Pucynok 2 — Po3moain gedexriB y cTaneBux OypuiabHHX TPyOax BiJ J10BKHHH KOJOHHU
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Taboauus 1 — Bromni Bunpo6oByBanns oypuiasanx Tpyo TBH-73x9-K

Browmui BunpoboByBanHs [9] Browmui BunpoGoByBanHs [10]

Homep | Hanpyxenns | Kinpkicts | Homep | Hanpysxenns | Po3max HanpyxkenHs | Kimbkicts
3pazka Omax, MITa uukiiB N | 3pa3ka Omax, MITa uukiy 26,, MIla HUKIiB N
1 511 3680 1 552,5 331 3000
2 511 3590 2 510 331 8000
3 511 3100 3 364,3 331 60000
4 511 3400 4 342 331 170000
5 511 3711 5 342 331 148500
6 510 4019 6 552,5 65 20000
7 420 6664 7 450 65 130000
8 420 7888 8 420 65 187000
9 420 7880 9 399 65 750000
10 420 8024 10 399 65 680000
11 364 12100 11 395 65 >10°
12 364.3 13891 12 552,5 44 62700
13 364,3 14000 13 510 44 130000
14° 364,3 11910 14 469 44 490000
15 364,3 11079 15 469 44 410000
- - - 16 456 44 >10°

[Tpumitka: * — 3pas3ku Apyroro Tumy
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Pucynok 3 — KpuBa Bromu 6ypuiabunx Tpyo TBH-73x9-K

ISSN 1993—9965. HaykoBwit Bichuk IOHTYHI. 2010. Ne 2(24)



Hagprorazonpomucnose obnagHaHHsa

700+

600 —

= 400
=
=
S
300
200 -
7 i
)
S0 an O
100 ] D
D | T T T T I T T T T I T T T T | T T T T I T T T T I
10° 10% 10 10? 106 107
N, mmrrm

1 — xpusa smomu 015 Manoyuxioeoi oonacmi; 2 — kpusa 6momu 015 6A2amoyuKiI060i oonacmi,
3 — 30mHa po3pusy kpueoi emomu
Pucynok 4 — Kpusa Bromu 6ypuabsaux Tpyé TBH-73x9-K i3 BpaxyBanuam po3puBy
Mi’K MAJIONHKJIOBOIO i 0AaraTONMAKJIOBOIO 00JIACTAMH

OtpumaHi pe3ynbTaTH i3 BU3HAYEHHS JIOBrO-
BIUHOCTI 3HAYHOIO MIPOIO 3aJCKHTh BiJ BHOOPY
piBHSHHS KpWBOi BTOMHU. 3rigHo 3 [13, 14], mns
OIIHKK JIOBrOBIYHOCTI MAOLITBHO KOPUCTYBATHCS
TpUMapaMeTPUUHUM PiBHSIHHSIM BUTIIAIY:

-1

0 Inq1+ expM -1
O eky 0

N =

ne: N — KilbKiCTh LIMKIIIB 10 pyWHYBaHHs [aeTa-
JIel, 1IMKJIT; 0 — TPaHUL BUTPUBAIOCTI MPU MYJib-
cyrouomy ki, MIla; V;;, — mapameTp 3 po3mipHi-
CTIO HAIPY>KEHHs, IO XapaKTepu3ye KyT Haxuiy
kpuBoi BTomu, Mlla; O=Nya, — xoedilieHT BH-
TpI/IBa.HOCTl Mﬂa LIVKJT; NO— napamerp, 1o Xapak-
TEpU3y€e KiJbKICTb LMKIIB JO TOYKH HIKHBOTO
MeperuHy KpUBOi BTOMH, LIUKJT.

3a pesynbraTamMu po3paxyHI<iB Mo0yJ0BaHO
KpUBY BTOMH (puc. 3) i Bu3HaueHo ii mapameTpu:
0=2.37-10" MIla-umx, 07~97,39 Mlla, V;=141,71
MIla. Sk 6a4nmo, fesiki €KCEPUMEHTANIbHI TOUKH
MaloTh 3HAYHi BiIXWJIEHHS BiJ MoOYyIOBaHOI Kpu-
Boi. Ha Hamry mymky, e moB’si3aHO i3 MOXJIUBUM
PO3pUBOM KpPUBOI BTOMH B TIEPEXiJHil 30HI MiX
MaJIOLMKJIOBOIO Ta 6araTOLMKIIOBOIO 00JIaCTSIMU.

[TpyuHaMU BUHUKHEHHS PO3PUBY KPUBOT
promu 3adimaimmca B. 1llabamin, T. Bimeamc,
I. Mopi ta iHui [15]. ¥ cBoix nmpausx BOHU BKaza-
JH, O PO3PHB KPUBOI BTOMHU TOB’s3aHUi, 31e0i-
JIBIIOTO, i3 3MIHOKO CTPYKTYpH MaTepiany, 9acTOTH
| BUJy HABAaHTAXEHHs, (OpmMH 3paska, Temnepary-
py i CTaHy MOBEPXHI. TOMy CIlil BPAaXOBYBATH BH-
NaJKW, KOJIM TIEPEXiIHA 30HA HE MOXE YiTKO Bill-
TNoBiaTH onHil Kpusii BromMH. Lle BawMBO AN
BU3HAYCHHs JIOBTOBIYHOCTI TPW BUMAIKOBUX Ha-
BaHTaxeHHsX, koau BK npauroe sk y 3snuaitnnx
(6araToum<ﬂ03a 00j1acTh), Tak i B YCKJIaJHEHHUX
(mManonukII0Ba 00J1aCTh) YMOBaxX poOOTH.

Otxe, B HAIOMY BHUMAAKy HEOOXiTHO MPOBO-
JMTH TIOOYI0BY MOBHOT KPHUBOT BTOMH i3 pO3pHBaM
MiXK MaJIOLIMKIIOBOIO 1 0araTolMKIIOBOKO 0obJacTs-
mu. JUis 1BOro 3a JIOMOMOrOK METOAy CepeHix
KBaJIpaTiB BH3HAUCHO iX MapameTpw:

0=2.810° MIa'mmkn, 0,=333,58 MIla,
V=219,2 Mlla;

0=1,03- 107 MIla-uukn, o¢,=112,49 Mlla,
V;=70,95 MIla;

3a pesynbTaTaMyd PO3paxyHKiB MOOYIOBaHO
KpUBY BTOMHU (pHcC. 4).

OTxe, 3a pe3ynbTaTaMy NPOBEISHUX PO3pa-
XYHKIB BU3HAUYEHO MapameTpH onopy BTOMi OypH-
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aeHux Tpy6 TBH-73x9-K 3a cknagHux pexumin
HABaHTaKEHHS, a TakoXX MoOyJaoBaHO Tpadiku y
(dopmi kpuBoi BTOMU 0e3 po3puBy (puc. 3) Ta i3
BpaxXyBaHHSIM PO3PUBY MiXK MAaJOLUKIOBOKO i Oa-
raTouukiIoBoro oonactsmu (puc. 4). Ilomanbmri
JIOCHIDKeHHsT OylyTh CHpPSMOBaHI Ha pPO3POOKY
METOJIMKA OLIIHKM HAKOMHWYEHHsSI BTOMHOIQ TO-
mkomkeHHs BT Ta X enemMeHTIB B yMOBaX KOM-
IUIeKcHOT Aii 6arato- i MaJIOLMKJIOBOI BTOMH, IO
JIACTh 3MOTY CYTTEBO 3MEHIIUTH KiTBKICThH aBapiid
i3 BT i migeuiuutu edekTuBHicTL OypiHHS, 0COO-
JIUBO MIMOOKUX 1 HAATTUOOKUX CBEPAJIOBUH.
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