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XMeNpbHULBKHI HaLliOHANBHII yHIBEpCHTET

AHAJII3 TEILIOBOI'O CTAHY HEXY A3BOTYBAHHS METAJIEBUX
BHUPOBIB TA MOJAEPHI3AIIA NOT'O OITAJIEHHSA

IIpoananaizoeaHo cmaH cucmemu onaJeHHs 8 yexy a3omyeaHHs. B pesyabmami nabopamopHux eumiprosaHb
memnepamyp Ha pi3HOMAHIMHUX pIBHAX | MiCYAX & YyeXy a30myeaHHs Memasiesux 8upobis, 6y1u po3pobaeHi pekomeHdayii
0418 subopy cucmemu ona/eHHs yexy. 3anponoHO8aHA CUCMeMa OCHOBAHA HA 8UKOPUCMAHHI menaoakymyasamopa ma
e/1eKmpu4Hoi cucmemu ona/seHHs 3 ypaxy8aHHIM MpPbOX30HHO20 Ai4UNbHUKA. Takoxc 6y/1a YacmKo8o 8CmaHo8/1eHd 8 Yexy
3anponoHo8aHa cucmema.

Kawuesi cnosa: memnepamypa, mensnoo6MiH, menso8mpamu, cCucmema onaieHHs, menaoaKymyasimop.
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ANALYSIS OF THERMAL WORKSHOP NITRIDING OF METAL PRODUCTS AND UPGRADING ITS HEATING

The condition of the heating system in the workshop nitriding. As a result, of laboratory measurements of temperature at various
levels and locations in the workshop nitriding of metal products, developed recommendations for selecting the heating plant. The proposed
system is based on the use heating battery and electric heating systems based 3-zone counter. It was also partially installed in the workshop
proposed system.
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Beryn

B nanwmit yac Hail6GimbII MAacOBUM CIOCOOOM OMANICHHS BEUKHX Ta MajJHX BUPOOHHYHMX MPUMIIICHb CTa€e
TIOBITPSTHE ONAJICHHS, TaK SK BOJSHE UM IMapoBe — He e(EeKTHBHE, He peHTa0eNbHe Ta € CKIaIHUM B eKCIuTyararii. B
MUHYJIOMY I[iHM Ha €HePrOHOCII Oyn He3HAYHWMH, aje 3apa3 HeoOXigHWH iX cyBopHi 00K, V 3B 3Ky 3 THM, IO
LiHN Ha HUX POCTYTh 3 KOYKHHM POKOM.

BpaxoByroun Bulle 3a3HadeHe Ta Ui BUOOpPY HaWOUIbIl e(EeKTHBHOI, BIJIHOCHO JEIIeBOi CHCTEMH
OTIAJICHHSI, JUIS HEBEJHMKOIrO0 YHIBEPCUTETCHKOTO IIeXy a30TyBaHHS,HaMH OyJM TpoBeeHI J1labopaTtopHi BUMIpH
TEMIIEpaTypH Ha PI3HUX PIBHAX Ta MICISIX BUPOOHHYOTO MPUMIIIECHHSI.

OcHoBHA YacTHHA

B pe3synbprati BUMiproBaHb TEMIIEPAaTypH Ha PI3HUX PIBHAX B IEXy, OyJIM OTpUMaHi JaHi, 3a IOIOMOTOIO SIKHX
Oyn moOynoBaHi rpadiku (prc. 1), 3ameXHOCTI TeMIiepaTypH BiJl BUCOTH IIEXY 1 TeMIlepaTypy 30BHIIIHBOTO TTOBITPSI.

3 rpa¢ikiB BUIHO, 1[0 BOJSHE ONMAIEHHS B Lexy (puc.2), po3TalloBaHe B3/IOBXK OJHI€] CTIHH, Y BUTIISIIN
noBrux TpyO miamerpom 120 MM, He 3a0e3medye HOPMAJIbHY TEMIIEpaTypy B Xy, K MPH MaKCUMAaJIbHO HHU3BKiit
Temnepatypi Ha By -20°C, Tak i mpu cepeqHiit (3uMoBiif) Temneparypi -10°C Tak sk Temrieparypa Ha OBEpXHi
Tpy0 mipu BuMipax ckiagara Bcsoro +8...10°C. Byno BCTaHOBIEHO, IO BEJNWKI TEIUIOBTPATH BiIOyBAarOTHCS depe3
BEJIMKI BEPXHI BiKHA, CTEN0, OETOHHI CTiHU Ta OeToHHY mimnory (puc.2). Jly)ke MoraHo JaeThcs B3HAKH 1 BEJIHKA
BHCOTa 1exy — 8 M (Ta0:1.2). TernoBTpaTH B LIexy MpocTo BennvesHi (Tadi. 1). Po3paxyHKu TErIOBTpaT 103BOJIMIN
BCTaHOBHUTH MiHIMalbHy HOTYKHICTH KOTJa gonatkoBoro onaneHHs — 89 kBr, npu KK/ = 85 %. Ane HaBith npu
Takiil BENMKIH MOTYKHOCTI KOTJA, JUIA JOAATKOBOTO BOASHOI'O OIAJEHHS, HEMae BIEBHEHOCTI B MO3UTUBHOMY
PIlIEHHI IIbOTO MMUTAaHHS — CTBOPEHHSI HOPMAIBHOTO TEIUIOBOTO CTaHy B IEXy, Xxo4a 0, abu TeMneparypa Ha piBHI 0
2 M Oyna He HIKYO0I0 HiXK +16°C, 3riJHO HOpMATUBHUX BUMOT. MOXKJIMBO Yepe3 HEeIIIbHICTh B BiKHAX, IPOTSTIB Ta
roraHoi 130JIA1i{ JOBeIeThCs 3HAYHO 30UIBIIYBATH MTOTYXHICTh BOJISHOTO KOTJIA, 110 00MpaeMo. 3Haq00sAThCS e i
BEJIMKI BUTPATH Ha TPyOOIIPOBOAM Ta pajiaTOPH BOASHOTO ONaJeHHs. XapaKTepUCTHKH 1eXy HaBeeHi y Taomumi 1.

Ta6mums 1
XapakTepuCTHKH eXy
Bucota niexy, m 8
IInoma migmory, M 144
IIiomia cren, M 144
ITinomia BiKkoH, M 36
[Tnoma BopiT, M 7,5

IIpono3uuii no onajieHHIO Hexa
[IpoananizyBaB TEIUIOBHH CTaH B L€Xy, MU NPUIIUIM 10 BUCHOBKY, II0 HEOOXiIHO IPiTH HE Bech LeX, a
TiIBKH poOoui Micts. I HbOTO MPOIOHYETHCS BCTAHOBUTHU B LIEXY HEJOPOTHH TEIUI0aKyMyJISTOP(TeIUIoBUii OaK),
HEBEJIMKOr0 00’eMy — 2 M’, JI0 TOTO % SKHil IPAIIOE M aTMOC(EPHHM THCKOM, B HiTAX GE3MeKH i HU3BKOI HOro
cobiBaprocti, TeroBuTik 3 Oaky Oyne 3a0e3medyBaTHCh 3a JOMOMOror (aHKOWIB (BOASHUN pamiaTop +
BeHTWIATOP). Jlo Toro »k ¢aHKoOMIM 3MOHTYBaTM Ha paMax IO OOEPTAOTHCS, IO JO3BOJUTH CKEPOBYBATH
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TIOBITPSIHI TOTOKK Ha pobodi mics (puc.2). HIkHIO 9acTHHY TEII0aKyMyJIaTopa, pa3oM 3 HaCOCaMH Ta apMaTyporo
TETUI0I30JII0BATH, TOMY 1110 OISl MiITIOrW MOXKYTh OyTH MiHYCOBI Temneparypu (puc.l).

[IpoBenenHs: MoAepHi3alil CUCTEMHU ONAJCHHS J03BOJHMTh OTPUMATH CTaOlIbHI 3HAYEHHS TeMIepaTypu
MPUHAHATHOT [T pOOOTH K 00JIaHAHHS TaK 1 mepcoHany. [IpoBeneHi po3paxyHKH TEIUIOBTPAT IEXy MpeacTaBlicHa
B TaOmMi 2.

Tabnmns 2
Po3paxyHOK Tem10BTpaT Hexy

INoxa3Huk Po3paxyHKOBI 3HaUCHHS

Temneparypa otouytodoro ceperosuia, °C (HaBKOJIUIIHS) -20

TerutoBTpaty B 1exy Ha 1 M°, Bt/ M*K 517

3arasnpHi TeIUIOBTpaTH 3a 24 roauau, KBT 1787

3arasnpHi TeruIoBTpaTH 3a 1 roauHy, KBt 74,5

MinimansHa noTyXHicTh KoTia, KBT, KKJI 85% 89

Temneparypa B 1exy, °C (cepemss) +25

A- ipu Trap = -20 °C;
b - mpu Trap =-10 °C;
B — TeroakymymnsTop.

BHCOTH LIexa.

f
/ E // i ’(\ / Puc. 1. T'padik 3ame:xkHOCTi TeMmepaTypu Bix

1 - uex; 2 — BoasiHe ONAJIeHH; 3 — TEMI0aKyMYJIATOp; 4 — haHKoii1 (BOASTHUI paiaTop 3 BEHTHJISATOPOM); 5 — poGoye micue; 6 —
Tem10i30.1s10isA 6aKka 3Hu3y; QI — TenI0BTPaTH Yepe3 Aax; QB — TeNIOBTPATH Uepe3 BikHa; QN — TeIIOBTPATH 4Yepe3 MiAJIOTy.
Puc. 2. Cxema po3nogiity TenjJoBuX NOTOKIB B exXy
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BcranoBneHni TEMI0aKyMyJISITOp B LIEXy HPEICTAaBIEHO Ha puc.3.

Puc. 3. BcranoBJienmii TEMIOAKYMYJIATOP CUCTEMH ONMAJICHHA B LIeXy a30TyBaHHA

BucHoBknu

1. [lepenbavyBana, /Uil BCTAaHOBJICHHSI B LI€Xy, CHCTEMa ONAJCHHS MOXeE MpAIIOBATH 3 MaJONOTYXHUM
EJIEKTPUYHUM KOTJIOM Ha 24 kBT, Tak sik BoHa OyJie HarpiBaTH He BECh 1I€X, a TIIbKH po00Yl MicLis.

2. Cucrema omnayieHHs Oyjie MpaifoBaTy Mij aTMOC(HEepHUM TUCKOM, TOMY Oyje Oe3MeUHO0 Ta HeJJOPOrolo,
uepe3 3HWKEHHs BUMOT 10 TEIUIOAKYMYJIATOPa Ha 2 M.

3. Koten Ta ¢aHkoWIM OyAyTh BMHUKATHCh | BHMHKATHUCh 32 MPOrPaMol0 TPH3OHHOTO Tapudy, Lie
JIO3BOJIUTH 3a0€3MEYNTH BEIUKY EKOHOMIIO TPOIIOBHX 3aC00IB Ha TETIIOCHEPTIIO.

4. besneunuii, 6€3 THUCKY, TEIIOAKYMYJISITOP, BCTAHOBICHUH 0E3MOCEpPEeIHBO B LEXy a HE B KOTCIHbHOMY
MIPUMIIIeHH],0y /1€ Bi1aBaTH BCEe HAKOMTMYEHE TEIUIO B IeX, 0e3 BTparT.
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