Mawunobyoysanns. Mexanixa

YK 671.791.5 KAMEJIb I'.W., a.1.1H., mpodeccop
HMBYEHKO II.C., K.T.H., IOLICHT
MAPTOBULIKWH JI.M.*, K.T.H., ZOLEHT
I'ACHJIO 1O.A., K.T.H., JOLIEHT
CABOHOB KO.M.*, K.T.H., JOLICHT
KOTJIAPOB H.C., maructp

JIHEPOBCKUI TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, I. KaMsaHckoe
*3amopoKCKU HALIMOHAIBHBIM TEXHUYECKUN YHUBEPCUTET

WCCNEAOBAHUE 3KCNEPUMEHTAJIbHbIX XAPAKTEPUCTUK NPUBOOA
KOHUYECKOU TPUBOCUCTEMbI YCTAHOBKW LLULBEACKOU ®UPMbl «kKAMIOP»

Beenenne. Haunnas ¢ 1949 rona B kauecTBe 3arpy304HOro ycTpoWCTBa BapOYHOIO
KOTJIa JUISl TIOJIydeHUs] TOBAPHOW IIEJUTIONO3bI HAa YCTaHOBKax HIBeACKON (upmbl «Kamiop»
Havanu 3¢ PeKTUBHO UCTIONIb30BaThCs KoHndyeckue Tpudocucremsl (KTC).

B Texnuueckoil mutepaType OTCyTCTBYET HH(POPMALIUs, KAKAUM BUAaM U3HOCA MOJBEP-
ratorcsi paboune nosepxHoctu nurareneid KTC u kakuM o0Opa3oM OHM BIHSAIOT Ha KCIUTya-
TAI[MOHHYIO HAaJIe)KHOCTb, CPOK CIIY>KOBI M1 pEMOHTONIPUTOAHOCTD Aetaiei nutarens KTC.

Amnanu3 HayuHbIX pabot [1-3] moka3zai, 4To yCIOBHO BCE KOHMYECKHE CONpAraeMble
IIOBEPXHOCTH BPALIAIOLIET0OCs] POTOpa U HEMoABM>KHOTO Kopiryca nurarens KTC moxHo pas-
JIEJIUTh Ha JIBa XapaKTEePHBIX y4acTKa.

1-it yuacmok — OCHOBaHUE U CPEAHUE NEPEMBIUKU poTopa U Kopiyca (20% xoHuye-
CKUX noBepxHocTel). VX HazHaueHue:

1) ABIAIOTCS KApKacoM, Ha KOTOPOM KpPETATCs JIBE€ CEKIIMU POTOpa U KOpITyca;

2) cpenHHME MEPEMBIUKM POTOpa M KOpPILyca pa3AeisiioT CEKLUU U 00ecreunBaloT UX aB-
TOHOMHYIO paboTy;

3) ocHOBaHME POTOpa U KOpITyca OrpaHUYMBAIOT CEKLIMU MO OOKaM M COXPAHSIOT B HUX
HeoOxoauMbIi nepenan aasaeHus 1,2 MIla.

2-ii yyuacmok — JiBe CEKIIMM POTOpa U Kopiyca; oHU cocTaBisitoT 80% Beex paboumx
KOHUYECKUX MOBEPXHOCTEHN, BHINOIHIS (DYHKIIMU:

1) 3arpy3ku ruipoCMecH uepe3 OKHa KOpIlyca U CKBO3HbIE KapMaHbl BPAILAIOIIETOCs po-
TOPa B BEPTUKAIBHON IJIOCKOCTH THAPOCMECH;

2) BBITPY3KHM THIPOCMECH 4Y€pe3 OKHA KOpITyca M CKBO3HBIE KapMaHbl BpalalOIIErocs
pOTOpa B rTOPU30HTAIBHOM IJIOCKOCTU THIPOCMECH.

OxHa 3arpy3kd U BBITPY3KH pOTOpa M Kopiyca cocTaBisioT 40% BceX KOHMYECKHX
IIOBEPXHOCTEN;

3) 3amopHble (YHKIUH BBIMOJHAIOT YEThIPE CEKTOpa KOHUYECKUX MMOBEPXHOCTEH muTa-
tenst KTC u onm cocraBisator 50% MOBEpXHOCTEN, KOTOPBIE PACIIONI0KEHBI JUAMETPAILHO U
pa3JesieHbl OKHAMHU 3arpy3KH U BBITPY3KH.

ITocTanoBka 3agaum. Llenpio 1aHHON paOOTHI SABJISIETCS UCCIEAOBAHUE BIMSHUSA Ha
Ha/IeKHOCTh, CPOK CIYXKObI U PEMOHTONPUTOJHOCTh MUTATENS KOHUYECKOM TPHOOCUCTEMBI
CJIEIYIOINX IKCIUTYaTAl[MOHHBIX U KOHCTPYKTUBHBIX [1ApaMETPOB: BEIMYMHBI 3a30pa B MUTa-
TeJe MPU KOMIIEHCAIlUU YPOBHS ILIEJIOUX B MUTATENbHOMN TpyOe; BEIMUMHBI aMILTUTY bl KOJIe-
OaHus poTopa Mo JeiCTBUEM I'MIPOyIapoB; aMILIUTYAbl OCEBOTO IEpeMEIeHHs poTopa MpU
KOMIICHCALIUH 3a30pa; 0COOEHHOCTH U3HOCA CONPAraeMbIX JIeTaleil muraTens.

PesyabraTel padorbl. /[y peleHus MoCTaBICHHBIX 3a7ad MCIOJb30BaINCh JIEHCT-
BYIOILIME MTPOMBILIUIEHHbIE YCTAaHOBKHU LIBeICKOM GupMmbl «Kamiop», padoTtaroliye Ha mpes-
IPUATHAX, HA KOTOPBIX MOCJIE 3KCIUTyaTalluy U pa300pKH MUTATENEH Onpeessuid reoMeTpuye-
CKHE pa3Mepbl BCEX y4aCTKOB pOTOpa M KOpILyca, a TaKXKe BEJIMYMHY M3HOCA. Bennuuny us-
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HOCa N0 KOHWYECKUM IIOBEPXHOCTSIM
poTopa U KopIiyca ONpenessulu ¢ o-
MOILIbI0 MHAMKATOpa 4acoOBOI'O THIIA,
yCTaHaBJIMBAEMOTr0 Ha cymnmopTte (3a-
Mepbl M3HOCA POTOpa) M Kapyceib-
HOM CTaHKE (3aMepbl M3HOCA KOPILYy-
ca) ¢ TouHocThio + 0,005 MM. Dkcme-
PUMEHTANbHBIA Marepuan ObUT coO-
paH u obpaboTaH Ha Ooyiee yeMm Iisi-
TUJECITH AETaNAX MUTATENeH Npous-
BoauTenbHOCTRIO 500 T/CyTKH Ha
pasHbIX mnpeanpusatusix Poccunm u
Vkpaunsl (Apxanreasckom IIBK,
CeixteiBkapckom JIIIK, Bparckom
JIIK, Ycre-Mmumckom JIIIK, Kot-
nacckoM [IBK, Cerexckom IBK u
Xepconckom LIBK) [1-3].

Ha ocHoBaHMu IpoOBEIEHHBIX
UCCIIEOBAaHUN Ha puc.l mocTpoeHsl
MH/IMKATOpHBbIE TpauKH H3HOCA B
AKCOHOMETPUM JJIsl ABYX XapakTep-
HBIX Yy4YacTKOB portopa. M3 puc.l
2-0l y4aCTOK — WMHJMKATOPHBIM PUCYHOK HM3HOCA BHUJIHO, YTO HM3HOC pPOTOpa CYLIECT-

pOTOpa B IBYX CEKLIMAX UTATENSI MEXTy OKHAMU BEHHO BIMsET HAa (OPMUPOBAHUE 3a-
30pa B IUTATENIE MEXYy KOPILyCOM U
BPAILAIOIIUMCS POTOPOM.

Ha nmepBoM u BTOpOM ywact-
Kax poTopa BEJIUYHHBI 3a30pOB B IIHU-
tatensx KTC ¢ yderom Tabn.1 mox-

, MKM

A
§ Msmenenne 3azopa B nurarene KTC, §

"""’7';»,’

1-i1 Y4aCTOK — MHAWKATOPHBIC PUCYHKU HU3HOCA Ha
OCHOBAHUSX U CPCAHUX MIEPEMBIUKAX POTOPA;

Pucynok 1 — 3aBHCMMOCTh M3MEHEHHs 3a30pa B
nuratene KTC or:

| — MHIUKATOPHBIX PUCYHKOB M3HOCA POTOPA;

2 — aMIUIUTY/BI OCEBOTO nepeMerneHus potopa ( Ap );

3 — Bpemenn paboTsl murarerns KTC (T,cyrku) HO BBIPa3UTh MaTeMaTHMYECKHUMHM 3a-
BUCHUMOCTSIMH

81 =9 +K11+Ap1-I%=100+2,3-1+1000L:127,3; (1)
20-2

8y =8¢+ Kot +(dp, +1{21:)~1% 10043213 -—— 100,08, ()
20-2

rae O, u O, — BEINYHMHBI 3a30POB HHANKATOPHBIX PUCYHKOB Ha 1-OM U 2-OM y4acTKax poTo-
pa B 000N MOMEHT BPEMEHH, MKM; O — HCXOIHAsi CPEIHss BEIMYMHA 3a30pa B [IUTATENIC
nepen skcityatanueit; Ky u K, — ko3puIMeHTs! MponopHOHAIbHOCTY JTUHEHHON 3aBU-

CHUMOCTH U KY6HqCCKOﬁ napa6om,1 TPETBETO MOpsAAKa; MKM; T — BPEMs 3KCIUTyaTallid IIMTa-
TCJIAA MCKAY KOMIICHCALIUAMMU 3a30pa, CYTKHU, API’ APZ — aMIUIUTY/bI KojebaHHus Ha COOT-

BETCTBYIOIIMX y4acTKaxX poToOpa JI0 W IMOCie dKcIuryaraiuu, MkM; K = 1/20 — KOHYCHOCTB
poTtopa.

PaccmoTpuM coctapmstonie BeNUYUHbL, BXosmue B popmynsl (1) u (2).

1. Hcexoonaa cpedusas eenuuuna 3azopa 6 numamene nepeo IKcnayamayuei. Ita
BEITMYMHA 3230pa 3aBUCHUT OT CJIEAYIOIUX (akTOpoB: 1) BENIUYMHBI U BpEMEHH MPUPAOOTKU
neraneil muTarens; 2) OT NPOTeUeK LIEJI0YH, MOCTYNAIOIeH B MUTATENbHYIO TPYOY U ompee-
JISFOUIUX BBICOTY YPOBHSI LIEJIOYH B HEH U 3) OT HArpy3Ku Ha MPUBOJI POTOPA.

50



Mawunobyoysanns. Mexanixa

C yueroMm 3TuUX (PAKTOPOB BEIMYMHA 3a30pa JIOJDKHA ObITh MUHUMAJIBHON C OIHOM
CTOPOHBI 1 UMETh MUHUMAJIBHYIO HAarpy3Ky Ha IpHUBOJ poTopa. JTta BeauuuHa (Tabin.l) moc-
turaer 8= 100 MxM.

2. Xapaxkmep kpuevix uznoca npu 3kcniayamayuu. OIBIT SKCILTyaTalluy IOKa3bIBaET,
9TO Ha 1-M y4acTke poTOopa BeIWYMHA M3HOCA OMUCHIBACTCA MO JUHEHHOMY 3akoHy. Koad-

¢urmeHT napaboisl Ul CONPAraeMbIX MaTepUaNoB Monenb-wemani-1X13 K= 2,3 (tabm.1).

Bo BTOpOM ciyuae aHTU(GPUKLIMOHHAS TIapa MOHelb-Meman-1X13 ObIcTpee N3HAIIN-
BaeTCs. JTO SIBJICHUE SBIISETCS MOJOXKHUTEIBHBIM, TaK KaK MPU 3TOM MEHbIIE BEPOSITHOCTD
BO3HUKHOBEHHUS SBJICHUN 3aKIMHUBAHUS, 3ae/laHUsl M CXBAaThIBAHUS POTOpPA OTHOCHUTEIBHO
KOpITyca IpH BBIMOJIHEHUH KOMIICHCAIIUH 3a30pa.

XapakTep KpHUBBIX M3HOCAa Ha 2-OM y4yacTKe pOTOpa OINHUCHIBaeTCs mapabonaMu 3-ro
NopsZIKa U 3aBUCUT OT UCMOJb3yeMbIX MaTepuasioB. Jis MarepuanoB mouenv-memann-1X13
(tabmn.1) xkoaddunuent napsl K, = 3,2; nnsa matepuanos 40X13-1X13 — K, = 1,6; Bo BTopom

cJrydac HU3HOCOCTOMKOCTh MaTCpuajoB BbILIC, YCM B 1-om cjydac, 1, CJICAOBATCIIbHO, BCIIU-
YHMHBI U3HOCA 6y,[[yT MCHBIIEC, a CPOK CJ'Iy)K6LI nuTaTels — OOJbIIIE.

Tabnuna 1 — U3smenenne gusndeckux enuyud B nutatene KTC B 3aBUCHMMOCTH OT BpeMeHU
pabOTHI IIPH YACTOTE BPALICHUS A =5 MHUH '

DU3NYECKUE XapAKTEPUCTUKU: YUCIUTEND — Bpewms padotsl nutatenss KTC t, cyrku
OCHOBaHMS U CpeIHHE epeMbluky jetanei (1),
3HaMEHAaTe/Ib — KOHUYECKHUE IIOBEPXHOCTU 1 2 3 4 5
MEXIy OKHamHu fetaneit (2)
1 2 3 4 5 6
Marepuansl: /. Monenv-memann-1X13 / 2. Monenv-memann-40X13
1.1 Ucxonuslit 3a30p B nurarene O, MKM % — -- — —

1.2 YBenuueHue u3Hoca B rpoliiecce padoThI:
oh, =k 1=231=231=23  xm 23 4,6 6,9 92 115
o2, =ky 0 =32.13=32.13 =32 wen | 32 | 192 | 864 | 2048 | 400

1.3 IlonHast BeanyuHa 3430pa B IUTATCIIC
8, Oy+0., mKm 25 31,25 37,5 43,75 50

5, 82+02 mxm 25 3125 | 375 | 4375 | 30

1.4 BennunHa aMIIIUTy/Ibl OCEBOTO
nepeMenieHns poropa Ap , MKM
Ap = Apy + ki; -1 =1000+250 -1 1000 1250 1500 1750 2000

1000 1250 1500 1750 2000

AP :AP2 +k22-’t

1.5 VBenuuenus 3a3opa oT rUAPOYAAPOB

8% , MKM/MKM
P2

K 1 25 31,25 37,5 43,75 50
Op; = Ap; - — =1250-—— = 25; 95 50
Pl P1 > 20.2 25 31,25 37,5 43,75 50
K 1
Opy =Apy - —=1250-——=25
P2 P2 7 20-2

1.6 PazHocTh 3a30pa Mexay 2-M U 1-M yvacT-

kamu jetaneit KTC A =3, — 0, MKkM 0,9 14,6 9,5 195,6 | 388,5

51




Mawunobdyoysanns. Mexanixa

[Ipomomxenue Tadauisl 1

1 2 3 4 5 6
YpoBeHb 11e104M B MUTATeIbHOM Tpyde H, Mmm 0,6 0,75 0,9 1,05 1,2
Harpy3ka Ha npuBox potopa 4,, A 18-20 18-20 18-20 18-20 18-20
Kowmnencarun kputudeckoro 3a3zopa (KK3)
2.1 Ocesele nepemernienus poropa I/ p, MKkM 2000 2000 2000 2000 2000
2.2 Ymensienue 3azopa npu KK3, mxm
SKK3:HP.§:2000~4—10:50 30
2.3 YMeHbllIeHUE 3a30pa Ha y4acTKax 1 u 2 38.5
KTC -
A =8, -A, ., =115-50=-385 mxu -385
Ay =8,—A,,, =400-50=350 " mxum 350
2.4 Harpyska Ha nmpuBof potopa A4, , A 85-90
2.5 [IMTK3
Ocesoe nepemenieHue poropa Ap , MKM 250
VMeHBIIEHUE 3a30pa B IIUTATENE, MKM 6,25 B B B B
Harpyska Ha npuBoJ potopa 4,, A 18-22
Marepuansl: /. Monenv-memann-40X13 / 2. 40X13-1X13
3.1 HcxonHas Benmu4MHA 3a30pa B MUTATENE 100
0,, MKM 100 B B - B
3.2 YBenuueHue u3Hoca B mpoliecce padoThl:
01143 =k -t=118-1=118-1=118mxm 11,8 23,6 354 47,2 59
053 =k, 2 =16-1° =1,6-1° = 1,6 MK 1,6 12,8 43,2 102,4 200
3.3 IlomHOE yBETUYEHHE 3a30POB MUTATEIS:
8, Sb+dL, mrum _ 1118 | 1236 | 1354 | 1472 | 159
8, 8(2) + 853 > MEM 101,6 112,8 143,2 2024 300
S % 100 110,5 1211 1316 | 1422
5, % 100 111,0 140,9 199,2 | 2952
3.4 BennunHa aMILTUTY Il OCEBOTO IEpeMellIe-
HUS poTOpa
Aé:Ap]+kH~r:]000+]50~r 1000 1150 1300 1450 1600
5 1000 1150 1300 1450 1600
A, =Ap, +k,, - =1000+150-7
3.5 BennumHa aMIuIMTy bl YBEITMYEHUE 3a30pa
1 1 k
Op =4, 25 | 2875 | 325 | 3625 | 40
OT THAPOYAAPOB sk 25 | 2875 | 325 | 3625 | 40
p p 2
PasHocTh BenmunHbI 3a30pa MEXKIYy 2-M U 1-M
yuactkamu aetaneid KTC, 102 | —108 7.8 55.2 141
A =08, -0, mkm —
A, =9, -9, " MKM
YpoBeHb 11es104M B muTaTeNbHOM Tpyoe H, M 0,6 0,7 0,8 0,9 1,0
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[Tpomomxenue Tadmuist 1

1 2 3 4 5 6
Harpy3ka Ha npuBox potopa 4,, A 18-20 18-20 18-20 18-20 | 18-20
4. KoMmmneHcanum KpUTHYECKOTO 3a30pa
(KK3) 2000 | 2000 | 2000 | 2000 | 2000

4.1 OceBoe niepemertenune poropa 11 ,» MKM

4.2 YMmeHbllIeHHE 3a30pa NPU BBIIIOJHEHUU

KK3 S =17, -%=2000-L <50 - - - - 30
r 40

4.3 YmenbllIeHHE 3a30pa Ha yyacTkax | u 2
mutarens KTC, 9

AIZSIMS_AKK3:59_50:9 150
Ay =8, —A,. =200-50=150

K

4.4 Harpyska Ha npuBof potopa A4, , A 25-27

IIMKTK3
OceBoe nepemenienne poropa 1/ ,» MKM 250 _ _ _ _

YMEHBIIICHHE 3a30pa B IIUTATEIIEC, MKM 6,25

Harpyska Ha nmpuBox potopa 4, , A 18-22

3. Beruuuna amnaumyowsl ocesozo nepemeujenusn pomopa. Coriaacuo padotam [1-3]
B KapMaHaX BpAIIAIOLIEro poTopa BO3HUKAIOT T'HJIPABIMUYECKUE yaapbl, KOTOpble 00yClIaBiy-
BalOT oceBble KosebaHus poropa. KoneGanus poropa mocie npupabOTKu AeTaneil mUTaTens
KTC pocruratror 1000 MKM. Ilocne skcrnyaTanuy BelnYuHa KOieOaHU B 3aBUCUMOCTH OT
UCIIOJb3yEMBIX MAaTEPUAIIOB HA 2-OM Y4acTKe poTopa AocTUraeT BeauduHsl Ay =2000 MKM
u Ap=1600 MKM. Ammiurtyna oceBbIX KoJeOaHMH poTOpa 3aBUCUT OT M3HOCOCTOMKOCTH
COMpAracMbIX MaTEpUAJIOB Ha |-OM ydacTKe OCHOBHOW M CpEIHEHN MEPEMBIYEK POTOPA U KOP-
I1yca, He 3aBUCUT OT U3HOCOCTOMKOCTH MAaTEPUAJIOB Ha 2-OM Y4aCTKE pOTOpa U ONPEAEIAETCS
no popmynam:

A'p7 = Apl+K,,-T=1000+250-1=1250; 3)
A% p=Ap2+ Ky, -1=1000+250-1=1250. @)

4. Benuuuna amnaumyowt U3MeHEeHUA 6ETUYUHbL 3A30PA OM 2UOPOYOaApPOE 3a8UCUm
om amMnaumyosl 0Ce8020 KOnNeOanus pomopa u ucnoib3yemoll KOHYCHOCIu:

K 1

o =ah .2 21250 —— =3125; 5

p=Ap 20.2 (5)
K 1

8% = A% .2 21250 —— =3125. 6

p=Ap= 20.2 (6)

5. Paznocmo éenuuunut 3a30pa Ha ydactkax 2 u 1 onpezensercs no gopmyse:

K K K
D=6,-5, = (Aé +K, 'T)'j_(Ap K, 'T)'jzj(Kzz -K, )z O
Y 3aBHCUT OT Pa3HOCTU KOAPPHUIIUEHTOB MPOMOPLHUOHATBHOCTH KPUBBIX U3HOCA.
W3 ananm3a pa3HOCTH BEJIMYMH 3a30pa HA y4acTkax 2 ¥ 1 BUIHO, YTO B Hayase HKCILTya-
TallMK 3TH BEJIUYMHBI TIOJIOKUTEIbHBI 111 MaTepuana /. Mouenv-wemann-1X13 / 2. Moneno-
memann-40X13 v oTpunatenbHbl g Matepuana /. Mouenv-wemann-1X13 / 2. 40X13-1X13.
Coueranue mMaTepualioB BO BTOPOM cllyyae OoJiee OIarompusiTHO, TaK KaK B MEPBBIE CYTKH
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AKCIUTYaTaI[M¥ U3HOC MO0 OCHOBAHMSIM U CPETHUM MEepPEMbIUKaM OOJIbIIIE, YeM IO CEKIIHSIM H,
CIIeIOBATENIbHO, SBJICHUS 3aKIMHUBAHUS, CXBATHIBAHUS U 3aelaHUS POTOpPAa OTHOCHUTEITHHO
KOpITyca Ha 9TUX y4acTKaX MaJIOBEPOSITHO.

6. Yposenv wienouu 6 numamenvnoit mpyove (maon.l) eo3pacmaem nponopyuo-
HanbHO eenuyuHe 3a30pa. D10 OOBICHAETCS POCTOM MPOTEUEK ILENOYH, MOCTYMAMEH u3
nutatenss KTC B murtatensHyro TpyOy. [Ipu 3TOM Harpyska Ha TMpHUBOJ POTOpa COXpaHSET
CBOU 3HAUYCHUS NIOCTOSIHHBIMU U Konebnercs B npeaene A, = 18...20 Amnep.

7. Komnencayus 3azopa. lpu xomrencanuu kputudeckoro 3azopa (KK3) ocymiects-
JISIeTCSl 0CEBOE MEepeEMEIIeHEe poTopa Ha jBa AeneHus, 2 MM, (2000 mkm). [Ipu 3Tom mpowuc-
XOJUT YMEHBIIICHHE 3a30pa Ha BETUUHHY

K 1
Sis = Tp = = 2000+ —— =50, (8)

rae S, — BeINYMHA KOMIEHCAK Kputuaeckoro 3azopa (KK3).

CJ'IC,[[OBE[TCJ'ILHO, BCJIMYMHA 3a30pa Ha HNEPBOM YYACTKE pOTOpa (Ta6.]l.1) n HU3HOCO-
CTOUKOCTh MaTepuajia YMCHbIIACTCA COINIACHO YPABHCHUIO HAa BCIIMUUHY:

Al =8ul —AKK3=115-50=-38,5. (9)

OtpunarensHsiii 3Hak n3Hoca aeraned KTC Ha 1-M ydacTke nokasslBaeT, 4yTo JUIsl TO-
ro, yToObl YMEHBIINTh 3a30p Ha 1-oM y4acTke potopa Ha 50 MKM, HEOOXOAMMO MPUHY/H-
TEJIbHO B TEYEHHUE HECKOJIBKUX MUHYT U3HOCUTH CONPAracMyIO IIOBEPXHOCTh POTOPA IPH BbI-
IIOJIHEHUU OYEPEIHBIX KOMIIEHCALIUN 3a30pa.

Tako#l BuJ KOMIEHCAIMM 3a30pa CONPOBOXKAAETCS SBJICHUSMHU 3aKJIMHUBAHMS, CXBa-
THIBAHUS U 3a€1aHUs BPALIAIOLIET0 POTOPAa OTHOCUTENBHO KOPIYCa, YTO MPUBOIUT K CHATHIO
IIUTATEIS C IKCIUTyaTalluH.

IIpu 3TOM BO3pacTeT Harpys3ka Ha IpuBOJ potopa B 4...4,5 pasa. Mcnosnb3oBanue
cxeMmbl KK3 BbIHYIMIIO IPON3BOJCTBEHHUKOB YBEJIMYNUTH MOIIHOCTH ABUIATENs NIPUBOJA C 8
10 40 kBT u Gojee, 4To MPUBENO K YACTHIM Pa3pyLISHUIM Land poropa.

JInst yeTpaHeHus! epedrCIeHHbIX HEI0CTAaTKOB ObLT pa3pabOTaH U BHEIPEH B MTPOU3BO/-
CTBO MPUHYAUTEIbHbBIN MUKPOTOTUKOBBINH kKommeHcatop 3a3zopa (IIMKTK3). Cyts ero cocrour
B TOM, YTO KOMIIEHCAIMS 3a30pa BBINOJIHAETCS OJMH Pa3 B CYTKU Ha BeIUMUUHY 6,25 MKM (oce-
BOE IlepeMelleHne potopa Ha 250 MKM MM IOBOPOT MaxOBHKa IIpUCaaku poTopa Ha 90 rpa-
nycoB (/a yactb 060opoTa). IIpu 3TOM Harpyska Ha IpUBOJ POTOpa MPAKTUYECKU HE BO3pacTa-
eT (moka3aHus amrepmerpa usMenstorcs ot 18-20 o 20-22 A).

Hcnonb3oBanne MeHee U3HOCOCTOMKUX MarepuanoB (3ameHa 40X13 wa 12X18H10T)
MIO3BOJISIET CYLLIECTBEHHO YBEJIWYHMTh U3HOC Ha 1-M yyacTke (OCHOBAHUS U CPEAHUE NEepeMblU-
KH) poTopa 3a 5 aHel skcryaranuu 10 50 MM u nipu nocienyromeid KK3 cHu3uTh sBienue
CaMO3aKJIMHUBAHMUS, CXBAaTbIBAHUS U 3a€aHUs POTOPA.

BeiBoabl. 1. YcTaHOBIEHO, YTO BCE KOHMYECKHE MIOBEPXHOCTH POTOPA U KOpITyca IH-
tatens KTC no BenuunHe U MEXaHW3MY M3HOCA MOXKHO Pa3/IeIUTh Ha J1Ba yyacTka: 1) ocHO-
BAaHHA U CPEIHME NEPEMBIUKHA POTOpa U KOPITyca — Ha X 10JIt0 npuxogurcs 20% BcexX KOHU-
YEeCKUX IMOBEPXHOCTEH; 2) KOHWYECKUE MOBEPXHOCTH POTOPA U KOPITyca 10 JUIMHE OKPY>KHOCTH
MEX]ly OKHAMH U 10 00pa3yroleil, Mex/1y OCHOBaHUSIMU U CpeHEel MepeMbIYKON poTopa M
KOpIyca — Ha X J0Jt0 npuxoautcs 80% KOHMYECKHX ITOBEPXHOCTEN.

2. M3HoC Ha 1-0M yyacTKe poTopa U KOopIlyca Ha MOpPsAJOK MEHbIIE, YeM Ha 2-OM y4yacT-
K€, a BeJIMYMHA MU3HOCA 3aBUCUT OT: 1) CKOPOCTH CKOJIbKEHUSI POTOPA OTHOCUTENBHO KOPITyca;
2) u3MeHeHus 3a30pa B NuTarese; 3) KOHUEHTpauyu aOpa3uBHBIX YacTHIl B 1en04H; 4) pac-
X0Ja U CKOPOCTH IPOXOKIEHUs IMPOTEUEK LIeNIOYM uepe3 BHOpHUpYIOIIMHA 3a30p; 5) cpoka
CIIy’KObI B TIEPBOI1 CTENEHN.

3. OcHOBaHME U CpeHHME MEPEMBIYKH POTOPA U KOpITyca MOJABEPraoT BUOPO-Tuapo-ad-
PasMBHOMY M3HOCY, BEJIMNUMHA KOTOPOI'O 3aBUCUT OT: 1) CKOPOCTU CKOJIBKEHUSI; 2) KOHIIEHTpa-
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UM a0pa3UBHBIX YACTHIl B IIEJOYH; 3) aMIUIUTYAbl BO3BPATHO-IIOCTYIATEILHOTO TIepeMele-
HUS [IEJI0YM B BUOPUPYIOLIEM 3a30pe; 4) O0KOBOTO U30BITOUHOTO IABJICHHS IIETI0YH B 3a30pE.
4. Cpoxk ciyx0b1 iutarens KTC 3aBUCHT OT U3HOCOCTOMKOCTH UCTIONIb3yEeMbIX MaTepua-
JIOB Ha 2-OM Y4YacTKe, a HaJeKHOCTh KOMIIEHCALIMH 3a30pa 3aBUCUT OT aHTH(PPHUKIIMOHHBIX Xa-
PaKTEPUCTUK MaTepHalla Ha 1-M y4acTKe poTopa U UCHOJIb3YEMBIX MATEPUAIIOB IIPU PEMOHTE.
5. Mcnonp3oBaHue MeHEE U3HOCOCTOMKMX MAaT€pUaIOB HA OCHOBAHMSX U CPEIHUX Ile-
pembrukax, Harmpumep 1X13 B3amen 40X13, mo3BoJsieT CyLIECTBEHHO OOJErYuTh MPOLECC
KOMIIEHCALIMK 3a30pa U, CJIEI0BATEIbHO, YBEIMUUTh HA/IC)KHOCTh PA0OTHI MUTATEINSL.
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JIHEpOBCKUI TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, I. KaMsaHcKoe
*3amopoKCKUI HALIMOHAIbHBIM TEXHUYECKUI YHUBEPCUTET

WCCIEOOBAHUE TPYBOMNMPOBOAHOIO rMAPOTPAHCIMOPTA
AnA TPAHCNOPTUPOBAHUA OPEBECHOM LWENbI B BAPOYHbIN KOTEJ

Beenenne. B 1979 roay Obu1 OTKPBIT crIOCOO MOJIyYEHUS LEIUIION03bI CYIb(aTHBIM
cnocoOoM B KOTJax nepuojuueckoro AedctBus. C 3TOro BpeMeHH BHUMaHUE CIIELUAINCTOB
ObUIO MPUKOBAHO K PELICHHUIO IVIABHOW 3a/auM — CO3/JaHUs HETPAJUIIMOHHOTO BHUJA TpPaHC-
1opTa, KOTOPBIA MOT Obl HEMPEPHIBHO B TEUEHHUE I0/1a NOJaBaTh U3MEJIbYEHHYIO JPEBECHHY B
BapOYHbI KoTeN ¢ AaBienueM 1,2 MITa u remneparypoit mienoun 160-180°C [1].

Brniepseie B MupoBOi IpakTuke B YkpauHe B 1926-1931 romax mox pykoBOACTBOM
npodeccopa JLITL.XKepeboBa Obl1 pa3paboTan croco0 HETPAAUIIMOHHONW MOJAYH IPEBECHOMN
IIETbl B BAPOUYHBIN KOTeN. J{J1s1 3TOro Mcnonb30Baics MIIYyHXXEPHBIN JBYXIIOPIIHEBONH HACOC €
KJIallaHOM- paclpe/ieIuTeNeM, YTO MO3BOJIMIIO: 1) co34aTh HOBBIM BUJ TMIPOTPAHCIIOPTA BbI-
COKOT'O JIaBJIEHUS; 2) OCYIIECTBIATh HENPEPhIBHYIO BapKy LIEUIION03bI; 3) mepepadbaThiBaTh
OTXO[Ibl CENIbCKOXO35IIICTBEHHOIO MPOM3BOJCTBA (IIOJIOBY, PAIlC, JIEH, KaMbllll) U CO3/JaBaThb
HeOOoJbIIMe MOOUIIbHBIE YCTAHOBKH MPOU3BOAUTENbHOCTBIO 20-30 T/cyTKH; 5) CHU3UTH cele-
CTOMMOCTh MPOU3BOCTBA LIEUIIOI03bI B 5-7 pa3; 6) yIydyIlIUTh 3KCIUTyaTallMOHHbBIE XapaKTe-
PUCTHKHU BapOYHBIX KOTJIOB (YCTPaHUTh TePMOLUKIIEI) [1-3].

Hcnons3ys onbIT, mpuoOpeTeHHbIN B YKpauHe, mBeackas Gupma «Kamrop» npenio-
KHJIa UCIOJb30BATh B KaueCTBE TPAHCIOPTUPYIOLIErO YCTPOMCTBa TPyOOIPOBOAHYIO TH-
PaBJIMYECKYIO TPAHCIIOPTHYIO CUCTEMY, B KOTOPOH peryjlnpoBaHUE BCEMU TEXHOJOTHYECKH-
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