KAJTOPUMETPUYECKUE UCCJIEJOBAHUA
BE3/IU®®Y3UOHHBIX ®A30BbIX IPEBPAILIIEHUI
B CILIABAX HA KEJIE3HOH OCHOBE

A. B. Asneena, JI. B. CrimBak
[TepMckuit rocy1apCTBEHHBIM HAIMOHAJIBHBINA UCCIIEIOBATEILCKUN YHUBEPCUTET,
614990, Ilepmb, bykupesa, 15

B nmaHHOW cTaThe TpOAHAIM3UPOBAHBI KaTOpUMETpUYecKue dJPQPEKTh TpH
(G Gy3noHHBIX 1 031D HY3HOHHBIX TPEBPACHUIX B HEKOTOphIX Fe-Ni cruraBax
U MapTeHCUTHO-cTaperommx crainsax, T.k. 04H10T, HI4K7MS5TI1, HSJI7TMSTI.
UccnenoBanus npooaunuck metonoM JICK — muddepennmansaas ckanupyromnas
KasopuMeTpusi. JlaHHBIE 3aKOHOMEPHOCTH TOBTOPSUIMCH NMPU PA3HBIX CKOPOCTSIX
oxnaxaeHnus, 5, 10, 20, 40 K/mun. W3 gaHHBIX HCCIEI0BAHUS, CACIAIN BEIBOI, YTO
CKOPOCTh OXJIXJCHUSI HE BIUSACT Ha HAyajgo MPEBPAIICHUS W HAa MaKCUMaJIbHYIO
TeMIlepaTypy TIMKa. YBEIMYCHHE CKOPOCTH TMpEBpaIleHUsT MPUBOAUT K
YBEJUYCHUIO KOJMYECTBA TEIUIOBOTO TOTOKA. B OTIMYMM OT MapTEHCHUTHOTO
MpPEBpAIICHHS, B CTAAX TPAKTHYECKH TAKOTO € COCTaBa ITOKa3aHO, 4YTO C
YBEJIUYCHUEM CKOPOCTH OXJIAXACHHUS HAOJMIOJAeTCs TEHICHIMS CMEIICHUS
MaKCUMaJIbHOM TEMIIEPATYpPbl B MEHBIIYIO CTOPOHY U YBEIMYEHHE TEIUIOBOIO
ITOTOKA.

KoueBble ciioBa: 0e31udQy3noHHOE IPEBpallieHe, KatopuMeTpudeckue 3hhexTol,
¢azoBblil nepexon

CALORIMETRIC INVESTIGATIONS OF NONDIFFUSIONAL PHASE
TRANSFORMATIONS IN IRON-BASED ALLOYS

A. V. Avdeeva, L. V. Spivak
Perm State University, Bukireva St. 15, 614990, Perm

In this paper, calorimetric effects are analyzed for diffusion and diffusionless
transformations in some Fe-Ni alloys and martensitic-aging steels, since 04H10T,
H14K7M5T1, H5K7MS5TI1. The studies were carried out using the DSC method -
differential scanning calorimetry. These regularities were repeated at different cooling
rates, 5, 10, 20, 40 K / min. From the data of the study, we concluded that the cooling
rate does not affect the onset of the conversion and the maximum temperature of the
peak. An increase in the conversion rate leads to an increase in the amount of heat
flow. In contrast to the martensitic transformation, in steels of practically the same
composition, it is shown that with increasing cooling rate, there is a tendency to shift
the maximum temperature to a smaller side and increase the heat flux.

Keywords: diffusionless transformation, calorimetric effects, phase transition

dazoBble MepexoAbl IMEPBOTO pOJa XapaKTEPU3YIOTCS  MOCTOSHCTBOM
TEMIEPATypbl, U3MEHEHUSIMHU SHTponuH M oO0bEMa. dDa3oBble MEpexonbl, He
CBSI3aHHBIE C TMOTJIOUICHUEM HJIM BBIJCIICHUEM TEIUIOThl U U3MEHEHHEM 00bEMa,
Ha3bIBaIOTCS (a30BBIMHE MIepexoiaMu BTOporo poja [1, 2].
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Jlo HacTosimiero BpeMeHU ObLIM HCCIEAOBaHbl KajJopuMeTpuieckue 3P ekt
npu U dy3uoHHBIX (A30BBIX IPEBpAIEHUAX, OJIHAKO HHQoOpMaIus o
6e3mdpdy3uoHHBIX (Ha30BBIX MPEBPAIICHUSX OTCYTCTBOBAJA.

C mnomomisto yctaHoBkH STA 449 C Jupiter® MBI NpoaHaTU3UPOBAIH
kasiopuMeTrpuueckue 3¢pdexter npu  aupdy3moHHBIX U 0e3audOy3nOHHBIX
nmpeBpameHusix B cmiiaBax Fe-Ni W MapTEHCUTHO-CTApEIONUX CTalsAX, TMpU
OXJIQXKICHHUH, PE3YJIbTaThl UCCIICOBAHMSI TTOKa3aHbI Ha pucyHKe 1 u 2.

[Tocne oxmaxnaenuss obpazoB B ycranoBke STA 449 C Jupiter® Obutn
nosyuersl kpuBble J[ICK m obpabotansl B mporpamme Proteus Analyses. C eé
MOMOIIIbI0  OBUTM  OMpeNeNieHbl TeMIlepaTypa KOHIIA W Hayajga Ipolecca
KpUCTAJUIM3AIMU, TEMIlepaTypa THUKOB, IUIONIAJb I0J KPUBBIMH, KOTOpas
MOKAa3bIBAaCT BEJIMYMHY TEIUIOBOTO IOTOKA, OIpEAeNeHbl IMepBas M BTOpas
npou3BojHbie KpuBBIX (puc. | u 2). [lomyueHHble naHHBIE 0OOpaOOTaHBI B
nporpamme Fityk. IlpousBogunochk ycpeanenue kpuBod JICK mnomuHomom
BOCBMOW CTeneHW s u30ekaHue omuoOoK. J[0CTOBEPHOCTh WCCIEIOBAHUS
MIOJITBEPIKIAETCS] KAYECTBEHHBIM MOA00MEM 3aKOHOMEPHOCTEH.

Ha pwuc. 1. nokazana 3aBucumocts [ICK curnama ot temmeparypsl, IpHU

oxyiaxkaeHun cmiasa 04H10T. Buagum nuk B TemmepaTtypHoMm auana3oHe 694-
716 °C.

JICK *10° AmB i) AfLCK *10 {MBriv i)
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Puc.1. /[CK xpusas oxnascoenus ons cnaasa 04HI10T, co ckopocmuio oxnascoenus SK/mun:
1 — xpusas JICK; 2 — nepsas npouszsoonas kpusoii J[CK
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Puc.2. /ICK xpusas oxnasxicoenus ons cnaasa 04HI10T, co ckopocmubio oxnasxcoenus SK/mun.:
1 —xpusas JICK; 2 — emopas npouszsoonas kpusoi JJCK



CpenHee 3HaueHHWE TeMIlepaTyphl Hadaiga npeBpamenus T, =716 °C,
TeMIepaTypbl KOHIIAa MU MaKCHUMalbHOM CKOpocTH mpeBpamieHus T, =694 °C,
TeMIepaTypbl TemioBoro motoka S = 1,4 Jx/r, TemmepaTypbl MaKCHMAaJlbHOTO
3HaueHusa nuka T, = 709 °C.
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Puc. 3. 3asucumocmo memnepamypul npespawjeHuss Om cKOpoCmu OXAanicoOeHus oopazya

W3 paHHBIX HCCIENOBaHMS KajopuMmerpuueckux s¢¢ekro (puc. 3), mpu
MapTEHCUTHOM MPEBPAILEHUH, CIEAYET, YTO CKOPOCTh OXJIAXKACHUS HE BIIUSAET Ha
HayaJlo MpEeBpalleHUs] U Ha MAKCUMAJbHYIO TEMIIEpaTypy MHKa, YTO SIBISETCA
OCHOBHBIM TIpu3HakoM Oe3nuddysonHoro mnpeBparieHus [3]. YBenuueHue
CKOPOCTH TIPEBpAIICHHUS TMPUBOJUT K YBEIMYEHUIO KOJMYECTBA TEIJIOBOTO
MOTOKA.

B oTinuuu OT MapTEHCUTHOTO MpEBpALICHUs, B CTAISIX MPAKTUYECKU TaKOTO
K€ COCTaBa MOKa3aHO, YTO C YBEJIMUYCHUEM CKOPOCTH OXJIAXKICHUS HAOII0MaeTCs
TEHJCHITUSA CMEIICHUS MaKCUMAaJbHOM TeMIlepaTypbl B MEHBIIYI0 CTOPOHY H
YBEJIMYCHHUE TEIUIOBOTO TMOTOKA. JlaHHBIE 3aKOHOMEPHOCTH TOBTOPSIOTCS TIPH
pa3HBIX cKopocTax oxnaxaenus S5, 10, 20, 40 K/muH.
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