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METOAbI OITUMU3AIIUU TEXHOJOI'UU BYPEHUSA IT'J1YBOKHUX CKBAKUH
Aopynaes P. K.
Havuonanwvnwtit uccneoosamenvcxkuit Tomckuii Ilonumexnuueckuii Ynugepcumem

OnHMM U3 OCHOBHBIX ITYTEH ONTHMHU3ALMH IPOLECCOB OYpeHHS SBJISIETCS yBEIUUCHUE
mepernajga JaBJICHHS Ha JI0JI0OTE B cymMe oOmiero pabodero naBieHust Ha Hacoce. s
IITYOOKM X CKBAXKUH CHOCOO pellleHusl 3TOH 33ladd — YMEHbILEHUE N10Tephb JaBJIECHUS BHYTPU
KOJIOHHBI OYpHIIBHBIX TPYO.

[Ipu Oypennu mIyOOKMX CKBOKMH Ha MECTOPOXKICHHMSIX 3amajHol ¥ BocTouHOit
CuOupu, 3anosspbs, TPAAULMOHHO TNPUMEHAOTCS OypuiibHble TpyObl auamerpom 127
MM. [T onTUMHU3AIMK THAPABIMYECKUX IPOrpaMM OypeHUs CKBaXXUH HEOOXOAUM Iepexo
Ha MCTOJb30BaHue OypuiabHBIX TpYO 139,7 MM BMecTo Tpyo 127,0 Mm.

Kak nmoka3piBatoT pacuéTsl, IPH UCIOJIB30BAHUU OYPHIIBHBIX TPYO CO CTaHAAPTHBIMHU
tunamu 3aMkoB (TOCT P 50278-92, TOCT 27834-95, APl Spec 5D, APl RP 7G) norepu B
OYpUJIBHBIX 3aMKaxX MOTYT cocTaBisaTh 10 40 % B cocraBe mOTEph MABJICHHUS BHYTPH
OypwiibHBIX TpYO. [loaTOMY, /U1 yMEHBIIEHUS MOTEPh JABJIEHUS B 3aMKOBBIX COEIMHEHUSIX
HEOOXOMM COOTBETCTBYIOIIMI BBIOOp  3aMKOBBIX COEOUHEHUH OypuiabHbBIX Tpyd. B
HAaCTOsIlEE BpEMs OTEUECTBEHHBIMH M 3apyOE€KHBIMHU IPOU3BOJUTENSMH BBIIYCKAIOTCS
OypriibHBIE TPYOBl CO CHEIMAIBHBIMH 3aMKaMH, MMEIOUMMH JBOMHOHN YIOpHBINA TOpel
(double shoulder).

3amku trma double shoulder umeroT cieayronmpe npenmyInecTa:

— MaKCHUMaJIbHO BO3MOXKHBIM BHYTPEHHUU UAMETP;

— MHUHHUMAaJIbHO BO3MOXHBII HAPYKHBIN TUAMETD;

— BBICOKHE MPOYHOCTHBIE XAPAKTEPUCTUKU — KPYTAIMHA MOMEHT U PaCTATMBAIOIIME
Harpy3Ku.

Tarke crneayer mnepedTH OT TPAJULMOHHO MCIOJB3YEMBIX OYpHIBHBIX TpYO
amaHon 31,5 ¢yroB = 9,60 m (Range 2) x ucmonb3oBanuio Tpyd mimHo# 44,5 dyroB =
13,56 m (Range 3). DTO NO3BONHMT YMEHBIIMTH CYMMapHOE KOJMYECTBO 3aMKOB Ha
JUIMHY OYpUJIbHOM KOJIOHHBI M COOTBETCTBEHHO YMEHBLIMTH NMOTEPU JAaBJICHUS B 3aMKax, a
TaloKe yMEHbUMTCS BeC 1 .M. OypUIIbHON TPYOBI.

Jns ycnoBuil OypeHHS M KOHCTPYKUIMW CKBaXHH OOJIBIIMHCTBA MECTOPOXKICHUM
3anagHoit m Bocrounoit Cubupwu, 3amosspbs, BBITOJHEHBI CPaBHUTEIBHBIC PACUETHI IS
OypWJIbHOM KOJOHHBI M3 CTaHJAPTHBIX OYypHIBHBIX TpYO auamerpom 127 MM u i
OypuibHOI KOJIOHHBI U3 TPYO 139,7 MM ¢ 3amkamu tuna double shoulder.

Taonuya 1
CpasnumenvHblil 6ec KOJIOHH OYpUIbHBIX MPYO
Bec
Tun Bec
Tun Tpyo JnuHa, M SAMKaL 11w, K/ KOJIOHHBI,
TOHH
127 x 9,19 S -135 3amxu NC-50
Range 2 5000 NC 50 35,55 177,75
139,7 x 9,17 S-135 3zamku XT-57
Range 3 5000 XT57 36,79 183,95

N3 Tabn. 1 BuaHO, YTO BEC KOJOHHBI OYpWJIBHBIX Tpyd u3 Tpyo 139,7 mm
IPAKTUYECKH PAaBEH BECY KOJIOHHBI OypuIbHBIX TpYO M3 TpyO 127 mm. D10 00ycioBiIeHO
CIIEIYIOIIMM : HCIOb30BaHue Tpyd Range 3 Bmecto Range 2 u teM, 4To Bec 3aMKOB THUIIA



double shoulder MenbI1e Beca cTaHapTHBIX THIIOB 3aMKOB.

Tabnuya 2
T'uopasnuueckue nomepu ¢ keclem? 6 pacuéme na 1000 m Gypunsnvix mpyé
) noiota ) nomora ) nomora
Tont Tpy6 |[Mrrepsan 5 :75(3)9;3 7 MM 295,3 MM 2159 mm
e Q=60n/cQ=550/c|Q=45na/c| Q=35n/c | Q=30x/c
TP YOBI 58,34 44,20 37,79 26,34 16,75 12,69
3aMKH 42,18 31,96 27,33 19,04 12,12 9,18
127 x9,19| Bcero | 100,52 | 76,16 65,12 45,38 28,87 21,87
S-135 k1. OC 3,19 3,18 5,23 5,17 10,87 10,68
3aMki | 3amkn OC| 0,23 0,23 0,42 0,41 1,55 1,48
NC-50 |Bcero OC| 3,42 3,41 5,65 5,58 12,42 12,16
TN k1. OK 3,04 3,03 491 4,86 9,66 9,49
3M1-168-70[ samku OK| 0,21 0,21 0,39 0,38 1,18 1,14
Bcero OK| 3,25 3,24 5,3 5,24 10,84 10,63
TP YOBI 34,94 26,47 22,64 15,77 10,04 7,60
3aMKH 3,99 3,02 2,59 1,80 1,15 0,87
139,7x | Beero | 3893 | 2949 | 2523 17,57 11,19 8,47
917 "xm oC | 337 3,35 5,72 5,65 13,31 12,97
S-135 wm OC| 0,18 | 018 | 035 | 034 1,73 1,62
;’?;“;“7 Beero OC| 355 | 353 6,07 5,99 15,04 14,59
k.. OK 3,21 3,19 5,34 5,29 11,52 11,28
samxu OK| 0,20 0,20 0,39 0,38 1,46 1,39
Bcero OK| 3,41 3,39 5,73 5,67 12,98 12,67
0 127 HTOr0 42,48 33,02 31,30 23,56 26,23 23,06
0 139,7 TP YOBI 38,7 38,7 38,7 38,7 38,8 38,7
13978% 0 103,8 | 1035 | 1074 | 1073 121,1 120,0
K@ 127
1i9’07 1“2;/" wroro | 40,9 | 415 | 442 | 462 63,5 67,8
Taonuua 3
Cpasnumenvhasn sHcecmKkocms 0ypuibHblX mpyo
Tun Tpy6 EJ, kre-m? CootHomenue EJ
127,0x9,19 124 610 1,00
139,7x9,17 168 926 1,36

N3 tabn. 3 BumHo, 4yto *)EcTKOCTh TpYO 139,7 MM Ha 36 % BBIIE KECTKOCTH TPYO

127,0 mm.



Taonuya 4
Ckopocmb 60cxo0sauiezo nomoka 6 mlc 6 3ampyoHom npocmpancmee

) nonota ) nonota ) moJyota
Tun Tpyo 393,7 MM 295,3 MM 215,9 Mm
Q=70 | Q=60 | Q=55|Q=45|Q=35| Q=30
127%9,19 0,64 0,55 0,99 0,81 1,46 1,25
139,7x9,17 0,66 0,56 1,03 0,85 1,64 1,41
YBeaunuyenne B %0 2,5 2,6 5,0 5,0 12,5 12,5

O0o3HaueHus B TA0IUIAX:
- 127%9,19 S-135 zamxu NC-50 wnu 311-168-70 — OypwuibHBIE TPYOBI C HapYKHBIM
muamerpoMm 127 MM, ¢ TommmHoW creHkn 9,19 MM, rpynmma mpounoctu  S-135,
cragpapTabie 3aMku NC-50 wmum 3I1-168-70;
- 139,7%9,17 S-135 3amxu XT-57 — OypuibHble TPYObl C HAPYKHBIM TUamMeTpoM 127 mm, ¢
toiumHou crerku 9,19 mm, rpynmna npounoctd S-135, samku XT-57 (tuma double shoulder
ot nipousBoauTeis GrantPrideco);

- mpybbl — THUIPABIMYECKUE COIMPOTHUBIICHUS BO BHYTPEHHEM MPOCTPAHCTBE Teja
OypHJIBHBIX TPYO;
- 3aMKU — THJPaBIMYECKAE COMPOTHBIICHHS BO BHYTPEHHEM IPOCTPAHCTBE 3aM- KOB
OYpUJIBHBIX TPYO;

- xn. OC — TUJIpaBIUYECKUE COMPOTUBJIEHUS B KOJBIEBOM IMPOCTPAHCTBE MEXKAY TEIOM
OypHJIBHBIX TPYO U CTEHKOM CKBaXMHBI B HHTEPBAJIEC OTKPHITOTO CTBOJA;

- 3amku  OC — TUIIPABIMYECKHE COMPOTUBJICHUS B KOJIBLIEBOM IPOCTPAHCTBE MEKIY
3aMKaM¥ OYpUITBHBIX TPYO M CTEHKOM CKBa)KMHBI B UHTEPBAJIE OTKPBHITOTO CTBOJIA;

- k.n. OK — ruapaBIMyecKue CONPOTUBIIEHUS B KOJBLEBOM IIPOCTPAHCTBE MEXKIY TEIOM
OYpUIIBHBIX TPYO M CTEHKOM CKBOKHWHBI B HWHTEpPBAJE CTBOJA CKBAKUHBI 00CaXEHHOTO
MpeabIayIei 00caHON KOTOHHOM,

- 3amku  OK — TUZIpaBIMYECKUE COMPOTUBJIEHUS B KOJBLEBOM IPOCTPAHCTBE MEKIY
3aMKaMH OypWJIBHBIX TpPYO M CTEHKOM CKB@KHWHBI B HHTEpBAJ€ CTBOJA CKBAXUHBI,
00Ca)XEHHOTO MPEIbIIYIIeH 00CcaqHOl KOTOHHOM.

BriBOIBI:

OouH W3 OCHOBHBIX MyTeH ONTHMHU3ALMHU TPOLECCOB OypeHHs — MIPUMEHEHHE
OypmibHBIX TpyO 139,7 MM BMecTo Tpyd 127,0 MM MO3BOJSIET HCIIOIB30BATH CIEMYIOIME
MPEUMYILECTBA

1. CHmxeHue CyMMapHBIX THJPABIMYECKUX IOTEPh B TpydaXx M KOJBIEBOM
npoctpancTBe Ha BeamunHy 30-60%. To ects Ha 30-60% BO3MOXKHO YBEIWYUTH
peanu3yeMoe B JI0JIOT€ JaBiieHHE. JTO JNAa€T BO3MOXKHOCTb ONTUMHU3MPOBATH THAPABIUKY
Oype- HHS: YBEIMYUTH THJAPABJIWYECKYI0O MOINHOCTh Ha JIOJOT€ M THAPABIMYECKYIO
YAApHYIO CHJTY, YTO MO3BOJIUT YBEIHMUUTH IMOKA3aTEIH OYypEHHUSI.

2. YBeNUYUBAaETCs MPOYHOCTh OYpUIIBbHOM KOJOHHBI 10 Tesry TpyOs! Ha 10%.

3. B pe3s0e 3amkoBoro coequuenun tura double shoulder marpysku pacnpenenenb
0osiee paBHOMEPHO MO JJIMHE Pe3b0OBOT0 COENMHEHUS, TO3TOMY YMEHBIIMTCS BEPOSTHOCTh
CJIOMa HUTIIIENS MPHU Mpolieccax TMKBUIALMH PUXBATOB.

4. XKécrxocth Tpyo 139,7 MM Ha 36 % BeIme, yeMm kECTKOCTh TPyO 127 MM, TO ecTh
Ha 36 % BbIlIIE YCTOWYMBOCTh K CHHYCOMIANBHOMY W CIHpalbHOMY H3ru0y. DTO nact
CIICAYIO e MTPEHMYIIECTBA

— mpu OypeHHHM TOPHU30HTAIBHBIX CKBRXWH YBEJIWYUTCS HMHTEPBAT BO3MOXKHOTO
Oypenusi ¢ B3J[, COOTBETCTBEHHO MEHBIIE MHTEpPBAJ OypeHHS C POTOPHOM YIpaBIIIEMON
CHCTEMOM, 4TO MO3BOJMTh CHU3UTD 3aTpaThl HAa OypeHUE CKBAKUHBI,



— BBIIIE CONPOTHBJICHHE YCTAIOCTH, MOXKHO YBEIMYUTh YHUCIO OOOPOTOB IpHU
OypeHHH C BpalleHHEeM OypHIIbHOH KOJIOHHBI, 0€3 OMacHOCTH pabOTHl B 30HE YCTATIOCTHBIX
Harpysok;

— YMEHBUMTCS W3BHIUCTOCTh CTBOJIA CKBRXUHBI (MHKDOU3IMOBI), YTO CHH3HT
BEPOSATHOCTH TPOOJIEM MPH CITyCKe 00CaTHBIX KOJIOHH;

—IpU CIIyCKE XBOCTOBHUKOB 168 MM B KOJIOHHY 245 MM yMEHBLIMTCS BEPOSATHOCTh
BO3HUKHOBEHHSI IPOOJIEM C OTBOPOTOM OYpPHIJIBHOM KOJIOHHBI OT XBOCTOBHMKA B ITyOOKHX
TOPU30HTAIBHBIX CKBAKUHAX.

5. Bellie cKOpOCTh BOCXOJSIIETO MOTOKA B KOJBLIEBOM IPOCTPAHCTBE: YIIydIIAETCS
BBIHOC IIJTaMa U OYMCTKA CTBOJIA CKBAYKUHBI.



