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XAPAKTEPUCTHUKHU MIITHOCTI MOJIIBJAEHY ITPU J1i
BUCOKOTEMIIEPATYPHOI'O I'A3OBOI'O CEPEJOBHILIA

VY crarTi AOCHIHKYETHCS TOB3YYiCTh MONIOAEHY Y BUCOKOTEMIIEPATYpPHOMY Ta30BOMY CEpEIOBHILI IpU

OZJHOOCHOMY CTaTHYHOMY HaBaHTaxeHHi. JlocimKyeTbesl MOBEAiHKa MONIiOIEHY MPH Pi3HUX KOHIIEHTpA-

LisX 1 CKJIaJax ra3y B SIKOCTI KOpO3iiHOro cepenoBuia. 3poliieHo crpo0y aHaIiTHYHO OMUCATH acuM-

NTOTUYHY MOBEAIHKY KPUBUX MOMIOIEHY, OTpUMaHUX Ul 3a3HAUYCHUX YMOB, Y IepIIOMY HaOIM>KeHHI.
KirouoBi ci10Ba: koposiiiHe cepenoBuIle, BUCOKA TeMIIEpaTypa, MOIIOIeH.

Po3po6yieHHst 1 BOpoBapKeHHS PI3HOMAHITHUX METOJIIB MOJIIMIIEHHS Xapak-
TEPUCTUK MIITHOCTI KOHCTPYKIIMHUX €JIEMEHTIB IUISIXOM HAIMUJIECHHS Ta 00poOKHU
MOBEPXOHb PI3HUMH PEUOBUHAMU JIA€ MOXKIUBICTh CYTTEBO MOJU(PIKYBATH CY4acHI
Martepianu. Taki MeToau 0OpOOKH MPU3BOJATH /10 TEXHOJIOTTYHOT HEOIHOPIIHOCTI
CTPYKTYpPHOi Oy/IOBH €JIEMEHTIB KOHCTPYKIIH 1 MOTPeOYIOTh BUBUEHHS iX (PI13UKO-
XIMIYHUX Ta MEXaHIYHMX BJacTUBOCTe. OJHUM 13 MPOTPECUBHUX METOJIIB IO-
KpallleHHs (P13UKO-MEXaHIYHUX XapaKTEPUCTUK KOHCTPYKLIMHUX MaTepiajiB € ra-
30Ba AudysiitHa 00poOKka iX MOBEPXOHb MPU BHUCOKIA TeMmIepaTypi, IO 3MIHIOE
CTPYKTYpy IMPHUIOBEPXHEBUX IIAPIB, TUM CaMUM CTBOPIOIOUM 3arajibHy HEOJHOPI-
JTHICTh MaTepially 3pa3ka 1o Horo nepepizy.

MeTto10 po0d0TH € JOCIII)KEHHS BIUIMBY Ta30BOr0 CEPEIOBUIIA, a CaMe — aMi-
aKy, a30TOBOJIHEBOI 1 a30TOBOJIHEBOAMIAYHOI CyMIIlIel Ta aproHy Ha KOPOTKOTEp-
MIHOBY IOB3y4iCTh MOJIIO/ICHY MPU BUCOKUX TEMIIEpATypax.

Metoauka NpoBe/IeHHS] €KCHEPUMEHTAIbHUX JOCIHIKeHb BKIIIOYala B cebe
BU3HAYEHHSI JOBIOBIYHOCTI 3pa3Ky, 110 3HaXOAUBCA B 30HI [1ii BUCOKOTEMIEpaTyp-
HOT'O arpeCUBHOIO Ta30BOr0 CEPEIOBHINA IiJl OJHOOCHUM HaBaHTaKeHHSAM. Ekc-
MepUMEHTAJIbHI JOCTIIHKEHHS XapaKTePUCTHUK MIITHOCTI MOJIIOIeHY, IO I1i//1aBaB-
Csl BIUTMBY BKa3zaHUX (PI3UUHMX MOJIIB, IPOBOJWINUCS HA MOJEPHI30BaHIM YCTaHOB-
11, sIKy 0yJ10 cTBOpeHo B [HcTuTyTI ipodsiem minHocTi HAH Ykpainu [1].

JIyist mpoBeIeHHs JOCIIIKEHb 0YyJI0 BUOPAHO TUIOCKI 3pa3KH 3 XIMIYHO YUCTO-
ro MonioaeHy moBxkuHOK 110 MM., MMPHHOI 1 TOBIIMHOIO B iX poOoUii 30HI
5,7 MM Ta 0,5 MM, BiZITOBiTHO.
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BucokoouuiiieHy ra3oBy CyMilll MOJaBaJId B ONTUYHO MPO30-PUI KBApIEBUIl
peakTop, 10 3HAXOAUBCS B OJTHOMY 3 (POKYCIB €INCONOAI0HOT J3epKaIbHOT KaMe-
pU HarpiBaHHA 1 B SIKOMY pO3MillIyBaBcs 3pa3ok. B iHmomy (okyci gaHoi kamepu
3HaXOJMBCS HarpiBajdbHUN eneMeHT. HarpiBanu 3pa3ok pamiaifiiHo-hoKycoBaHUM
npoMeHeBuM criocobom 1o Temmeparypu 600 °C, a gepes 30 xB. TemmepaTrypy B
po6ouiit 30H1 noBoaunu 10 1000 °C. 3xiiicHIOIOYHN cTynIeHeBe HABaHTaKEHHS 13 aB-
TOMaTUYHUM 3aMKUCOM Jl1arpaMu MOB3y4OCTI.

VY mporueci poboTu mapTis 3pa3KiB ALTKIACA Ha JIEKIIbKa PIBHUX YACTHH, K1 B
MOAANBIIOMY MIJIATANX M1 PI3HUX 32 CBOIM CKJIaJ0M Ta30BHX cepenoBuil. Tpu-
BaJIICTh Ji1, PIBEHb BIUIMBY Ta Or0 IHTEHCUBHICTh HA KOKHY OKpEMY MapTiio 3pa3-
KiB BHU3HAyanacs JOCHIIHUM HuisixoM. Pe3ynpTaT BUnpoOyBaHb 3pa3kiB, Mmiajaa-
HUX 111 BUOpaHOTO OJHOr0 (hakTopa 4y iX KOMOIHaIlll, HOPIBHIOBAJIUCSA 1 aHATI3Y-
BaJIUCS 13 JAHUMH €TAJIOHHOI MapTii, sika JOCIIKyBajlacs B IHEPTHOMY CEpe/IOBU-
1 (aproH) mpu IUX K€ YMOBaX HaBaHTa)KEHHS 1 TeMIeparypax. 3 METOI 3MEH-
IIEHHS MOXUOKW BUMIPIOBaHb, MPU CTATUCTUYHOMY OOpOOJICHHI pe3ynbTaTiB J0-
CHIIKEHb, TPOBOJAWINCS BU3HAYaHHS OCHOBHOI BIZTHOCHOT MOXHOKH 1 IOPIBHIOBA-
JUCS 3 HOPMAaTUBHUMH 3HAYCHHSIMU.

[lo pe3ynbpTaTax MpoBeICHUX AOCTIIXKEHb OYJI0 BCTAHOBJICHO, 1[0 HAWOLIbIIIE
3MII[HEHHS MOJTI0/IeHY B1I0YBAETHCS MPHU 111 A30TOBOJHEBOT Ta30BO1 CyMillli, a Haii-
OubIIIe Horo mocaadaeHHs (PO3MIITHEHHS ) TPH Jii Ta3omoaioHoro amiaky (puc. 1).

Tak. HanmpuKIiIaa, 4ac, MPOTATOM SKOTO BEJIMYMHA BIAHOCHOI nedopmariii &
nocsiraia B 3pa3kax TpboX (PikCOBaHUX piBHIB Jeopmaliii BkazaHo B TaoOuI. 1.

0

Puc. 1 — KpuBi BUcOKoTeMIepaTypHOi HOB3y4OCT1
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Tabmus 1 — ExciepuMeHTanbHi a1 3MIHE BEIMYUHU BITHOCHOI Aedopmariii MoibaeHy B

yaci.

Yac, xB
e, % xouuentrpanis NHz B (N2 + Hy), %
33 14 5 0
3 125 21 365 63
5 15 25.5 42 74
10 16.5 28 45 81

BaxuuBuM, Ha Ham Norisl, (akToM € 3HAYHE 3pOCTAaHHS BEJIMYMHU BIJTHOC-
HOT'O MOJIOBXKEHHS & 3pa3KiB MOJIIOJIEHY MpHU /i1 Ha HUX BKa3aHUX arpeCUBHUX Ce-
penoBuil. Take mMOAOBKEHHS 3pa3KiB MICIsS PO3PUBY CTAHOBUJIO Maiixe BJBiul Oi-
JIBIITY BEJIMYUHY B MOPIBHSIHHI 3 BEJIMYUHOKO 1X Aedopmarlii B iHepTHOMY (aproH)
CepeAOBUIIl, TPUUOMY, SIK JJIsI A30TOBOJAHEBOI, TaK 1 JJIsl TA30BUX CyMIIIEH 3 pi3-
HUMH BIJICOTKOBUMU JO0OaBKaMH aMiaKy.

Cniz BIAMITUTH, 110 BIUIMB a30TOBOJIHEBOI Ta30BOi CyMillll HA TPUMIOBEPXHEB1
mapu MoJIi0JICHOBUX 3pa3KiB TaKOX 3HAYHO 30UIBIIMB iX MPOTHU/III0 HaBAaHTaXKEH-
HIO TIPU BUCOKIM Temmeparypi. [HIIMMU clioBaMH, MIBHUJAKICTh MOB3YYOCTI MOJIi0-
JIEeHy 3MEHIIMIacs Maixke B JBa pa3u. ToJi gk Al aMiaKy OpUBOIUTH 0 3BOPOT-
HuX pe3ynbraTiB (puc. 1). HasBHicTh HaBiTh He3HauHOI KibkocTi (5 %) B a3oTo0-
BOJIHEB1M CyMIIIIl Ta30MOI0HOTO aMiaKy pi3KO 30UIbIIIY€e CEPEAHIO MIBUAKICTH TTOB-
3y4oCTi 3pa3kiB, a mpu o00csa3i Ha piBHI 33 %, HWOro BUJIWB HA MIBHIKICTh
MOB3YYOCTI TaKUM e SIK 1 YUCTOrO amiaky. /JJoCUTh CyTTe€BY 3MIHY XapaKTEPUCTHK
MILIHOCT1 MaTepiaay MOXJIMBO MOSICHUTH TakuM 4uMHOM. [Ipu a30TyBaHHI BOTHET-
PUBKHUX CIUIaBIB BiJJOYBa€ThCs JiBa Mpollecd — (POpMyBaHHS HITPUAHUX, MPUIIO-
BEPXHEBUX IIapiB 1 BHYTPIIIHE a30TyBaHHS, MO0 XIMIYHOMY MEXaHi3My aHaJIOT14He
BHYTPIIIHEOMY OKHCJIEHHI0. OOUBa MpollecH B MEBHIM MIpl MOXKYTh BIUIMBATH Ha
MIIHICTh KOHCTPYKIIIHHUX MaTepiatiB [2].

HpidHonucnepcHi HiTpuiHI $a3u, M0 BUHUKAIOTH IPU BHYTPIIIHHOMY a30TY-
BaHHI B MpPU MOBEPXHEBUX IIapaxX, BUKIMKAIOTh TUCIEPCIMHE 3MIIHEHHS, SKE B
CBOIO Uepry B 3HAYHIA Mipi MOKpAIly€e€ XapaKTEePUCTHUKU MIITHOCTI METANIIB YU
CILJIaBiB.

[le miaTBEepAKy€ETHCS 1 TEPMOJIMHAMIYHUMU BUCHOBKaMU. Y BUMNAJKY pPeakilii:
4Mo + 2NH3= 2MO,N + 3H, (1)

Binena enepris ['i06ca (AG°) B ImIHMpoKOMy IHTEpBaJi TeMIepaTyp
(50 — 1000 °C) € BenuKoOIO Bi'€MHOIO BETUMIHHOIO (Tab. 2), TOOTO peakIlisi MOBUH-
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Ha OyTH IHTEHCHBHOIO B JI0OOOMYy Ta30BOMY CEpEOBHII, sIKE Ma€e B co0l amiak, i
MPUBOJUTH, SIK BIAMIYAIOCS BUINE, JO TIMOOKOTO BHYTPIIIHBOTO a30TYBAaHHS 3
YTBOPEHHSIM KPYIMHOAUCIEPCHUX HITPUIHUX CIIOIYYEHbB, 0 BUKIUKAIOTH HaJiHHS
MIIIHOCT1 MaTepiany. OKpiM TOMOXIMIYHOI B3a€MOJIII aMiaky 3 MOJIIOJIECHOM B Jia-
HUX YMOBaX MOBUHEH BIJIOYBAaTHCS IHTEHCUBHHI MUCOIIATUBHUM pO3MaJ aMmiaky.
Jlo6pe Bimomo [3], o MouribeH 1 #ioro HITPUAN JOCUTH T0OPi KaTaaizaTopu TaKoi
peakilii. [HTEHCUBHUN TE€TePOreHHO-KATAIITUYHUN TPOIleC HAa MOBEPXHI 3pa3KiB
MO10/IeHy TTOBUHEH TaKOX CHPUSITH MAJiHHIO MIITHOCTI MaTepiaay BHACIIJOK Ha-
SIBHOCT1 KaTaJIITAYHOT KOPO3il HOTo MOBEpXHEBHX IapiB [4].

Tabnuus 2 — Binbna enepris ['i06ca peakuiit

TeC AG®, k]Tx/Mon
’ 4A4Mo + 2NH3 = 2Mo,N + 3H, 4Mo + N, = 2Mo,N
0 -66,9 -50,1

500 -112,5 -19,5

700 -136,3 -9,0

1000 -176,1 +4,0

B a3oToBOomHEBII cyMillli a30TyBaHHs NMPUIIOBEPXHEBUX IIapiB 3pa3ka Bi0y-
BA€ETHCS TIIBKH 32 PEAKITIEIO

4Mo + N, = 2MosN (2)

Taka peakiis TepMOJAMHAMIYHO MOXJIMBA B IHTEPBAJIl TEMIIEPATYp, 110 TOCHTI-
JUKYBaBCsl, ajie BiIbHA eHepris ['100ca, sk BUIHO 3 Tabulll, JUisl HEl1 CYTTEBO MEH-
ma HiX 11 neprioi peakmii. JloctatHeo TpuBKa Mosekyna a3oty N, (Ha BimMmiHy
Bix amiaky NH3) nocuth Heoxode qucoliroe Ha aToMu. BpaxoByroun te, 1mo Mo,N
3a3BUYail HE MOXKJIUBO OTPUMATH MPSIMUM CHHTE30M 13 BUIbHUX €JIEMEHTIB, MOXe-
MO CTBEPJI’KYBaTH, 110 JUCOIIAISI MOJIEKYJIN a30Ty Ha aTOMH JIETIIE BChOTO Bij-
OyBa€eThCSl B MICIISIX 13 HAJUIMIIIKOM BUTBHOT €HEPrii, TAKUX K BUXOJU JTUCIOKAIIH,
JUISTHKY HEPIBHOBArOBHUX I'PaHEH 3 MO PETUKYISPHOIO HMIUIBHICTIO 1 T.1H. [Ipu
IbOMY, MOXJIMBO, MOBUHHI BUHUKATHU ApiOHOAMCHEPCHI HiTpuaH1 ¢a3u yu noda-
30B1 YTBOPEHHS, SIKI MPUBOJATH A0 AUCHEPCIHHOTO 3MIilIHEHHSI MaTepiany. ['iapo-
JyBaHHS HITPUJHHUX YTBOPEHb MOJIEKYJIaMU BOJHIO Ta30BOi CYMIlIl BiJICYTHE,
OCKIJIbKH JUISI TaKOI peakiiii, mo € 3B0poTHOI0 peakiii (1), BinbHa eHepris 1'i00ca
ABJIsIE COOOI0 BEJIMKY JI0JaTHY BEJIUYUHY B IIMPOKOMY TEMIIEPaTypHOMY iHTEpBa-
ni. OTpuMaHi eKCiepUMEHTaIbHI PE3YIbTATU JOCUTH JOOpPE Y3rOMKYIOThCS 3 BHUC-
HOBKamMu poOotu [5], 1¢ 3 mo3uIliii TepMOIUHAMIKA OOTPYHTOBAHO (OPMYBaHHS
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HITPUIB JCSIKUX TYrOIUTABKUX MeTaliB (B TOMy 4duci i MomibaeHy) B aTMocdepi
aMiaKky 1 TBEpAUX PO3YMHIB B aTMOC(hepi a30Ty, a TAaKOXK MOMJIHMBICTh 3MIHIOBaTH
XIMIYHUN CKJIaJl B IPUIMIOBEPXHEBUX IIapax IIUX METAJIB.

AHani3 ekcnepruMeHTaIbHUX JaHUX MOBEIIHKHU 3pa3KiB 13 MONIO/IEHY B arpe-
CUBHOMY T'a30BOMY CEPEIOBUIII HAJIaB MO>KJIMBICTh MIPOBECTU AHAJITUYHY alpPOK-
CHMAIIF0 KPUBUX IMOB3YYOCTI B KoopauHaTax (¢ — ¢), Gikcyroun BenuuuHy aedop-
Marrii B yaci (ta0. 1). PesynabTaTnn MOCHiIXKEeHB, 110 HABEACHI B Ta0. 2 OTpUMaHi, sIK
TOBOPUJIOCS BUILIE, JJIS PI3HUX CKJIAaJ1B BUCOKOTEMIIEPATYPHOTO Ta30BOTO CEPEO-
BHUIIIA.

3a maHUMHU MEepIIoi KPUBOi OyIyeEMO 3aJICKHICTD, 110 onucye ii y dopmi (t — &)

t= (p(l— a_b‘c’) 3)

3aCTOCOBYIOYM METOJl HaMEHIIMX KBajpaTiB. OTpUMaHi YMCIIOB1 3HAYEHHS KOe-
¢imientis ¢ = 16,7; b = 0,46.

3ayBa)KUMO, 1110 BUSABUTH 3ICKHICTD (I — €) I OTpUMAHUX KPUBUX MOB3Y-
YOCTI y CTaHIapTHIN popmi (eKCroHeHIifiHIl a00 CTENeHeBiii), BUKOPUCTOBYOUH
JMIIe oJHy (GYHKINiI0 oOpaHoro kiacy [6], He Brnajgocs. Ase, BUXOIMYIH 3 IIICH J10-
CHIIPKEHHSI, a caMe MOOYAOBU KPUBHUX MOB3YYOCTI ISl MPOMIXKHUX KOHIICHTpAII1H,
3HAWJEHUX CIIIBBIIHOIIEHD BUIBUIIOCS JOCTATHLO.

dikcyroun nmapamerp ¢GyHKIIT moB3ydocti b, 3Haxomumo mapamerpu @ IS
TPBOX IHIINX KPUBUX MOB3YUYOCTi 3aCTOCOBYIOUH 3HOB)' METOJ HAWMEHIINX KBaJ-
paTiB. 3HaUYECHHS MapaMeTpiB PYHKIIIT MOB3YyUOCTI A1 YOTUPHbOX EKCIIEPUMEHTAIIb-
HUX KPUBUX HaBeaeHi B Ta0. 3.

Tabmuus 3 — [MapameTpu QyHKITIT TOB3YYOCT1 U1l EKCIIEPUMEHTATIBHUX KPUBUX

1 2 3 4
(0] 16,7 28,2 46,6 82,4
0,46

(ox

BianoBigHi nuM nmapaMeTpaM KpUB1 MOB3YUYOCTI Pa3oM 13 TOUYKaMU €KCIEpH-
MEHTAJIbHUX JTaHUX 300paxkeH1 Ha puc. 1.

3rignHo i3 hopmyoro (3) mapaMerp ¢ € rpaHUYHAM YACOM CIIOCTEPEIKEHHS 32
yMOBH HeoOMexeHol moB3ydocti (lim t = ¢). Bynyemo xpuBy perpecii 70BroBiu-
HOCTI () Ha KOHI[EHTPAIIIIO C.

Otpumaemo:

o(c)=exp(—015+4,17-¢c)+17,47 (4)
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Puc. 2 — MitHicTh 3pazka MoJioieHy

Koedimient kopemsuii K mix 3HauennsMu c i @ cranosuts 0, 9993, a Tomy
MO>KHA BBa)XKaTH 3aJI€KHICTh MK KOHILIEHTPALIIEI0 aMiaKy B a30TO-BOJHEBINA CyMi-
11 1 Ae()OPMATUBHICTIO 3pa3KiB 13 MOIOIEHY J1HIMHOIO.

MaxkcuMabHe BiIXHJICHHS eMIIpUIHOi KpuBOi (4) Bil OTpUMaHMX 3HAYCHb
JOBTOBIYHOCTI HE IEPEBUILYE 3 XB.

PiBHsiHHS (4) N03BOJIsSIE BU3HAYATH IMapaMeTp ¢ IS TOBLIbHOT KOHIIEHTPAIII ¢
ra3oBoi cyMmili i OymyBatu Ui Hel KpUBi TOB3YYOCTi Y dopmi (3).

BucnoBku

1. BcraHoBIEHO, 110 BIUIMB BKa3aHUX XIMIYHUX MPOIIECIB MPUBOJIUTH /10 3HA-
YHUX 3MiH B ()13UKO-MEXAHIYHUX XapaKTEPUCTUKAX MOJIOACHY.

3Ha4YHO 3pOCTa€ MIBHUAKICTb BUCOKOTEMIIEPATYpPHOI MOB3YUOCTI Ta Aedopma-
THUBHICTh MOJIIOJICHY B Ta30BOMY CEpEIOBUILII aMiaKy.

B azoToBoHEBIN ra3oBiil cyMminll, Ipy pIBHOBEIUKIN BIIHOCHINA nedopmaiiii,
IIBUJIKICTh BUCOKOTEMIIEPATYPHOI MOB3YUYOCTI € B JIEKIJIbKa pa3iB MEHIIOK HIX B
amiaKy.

ToOTo, AKIIO0 aMiak CYTTEBO 30UIBIIYE BUCOKOTEMIEPATYpHY AedhopMaTuB-
HICTh MOJIIO/ICHY, B TMOPIBHSHHI 3 CTAaHOM TOCTaBKH (IHEpTHE CEepelOBHINE), TO
a30TOBOJHEBA CYMIII 3HAYHO 3MEHIIYE€ BUCOKOTEMIIEPATYPHY HIBUJIKICTh HOTO TO-
B3y4OCTI.

2. OTpUMaHO aHANITUYHY 3aJICKHICTD, sIKA JO3BOJISIE Y MEPIIOMY HAOIIKEHH1
MPOBOJAUTH alPOKCUMAIIII0 KPUBUX BHUCOKOTEMIIEPATYpPHOI MOB3Y4YOCT1 MOJIIOICHY
B arpeCMBHOMY Ta30BOMY CEpEIOBHIIII.

I, B 3ayie’kHOCTI 13 BIICOTKOBUM BiJHOIIIEHHSIM BKa3aHHUX T'a30BUX CYMIIIEH,

MPOrHO3YBAaTH MOBEAIHKY 3pa3KiB 13 MOJIOIEHY B YKa3aHUX YMOBAX.
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XapakTepHCTHKH MIIHOCTI MOJIi0eHY NPH Ail BHCOKOTEMIIEPATYPHOI0 ra30BOro cepeloBH-
ma/ A.B. BAIIITA /] Bicauk HTY «XIII». — 2013. — Ne 57 (1030). — (Cepist: Ximist, XiMiuHa TEXHOJIOTis
ta exosnorisi). — C. 3 - 9. — bibmiorp.: 8 Ha3B.

B cratee uccnenyercs noiasydyecTb MOJIHOAEHA B BHICOKOTEMIIEPATYPHOM I'a30BOH Cpeie Ipu Of-
HOOCHOM CTaTUYEeCKOM HarpyxeHuu. Mccienyercs moBeneHre MOMUOAeHA P Pa3IMUHBIX KOHIIEHTpA-
LUAX U COCTaBax ra3a B KauecTBE KOPPO3MOHHOM cpenpl. B pe3ynbpTaTe acHMITOTHYECKOE MOBENEHUE
KPHUBBIX MOIHMO/IEHA ONpeeNieHo Al yKa3aHHBIX BBILIE YCIOBHHA B IEPBOM HPUOIMKEHHUH.

KaroueBsble cjioBa: KOPpO3MOHHAS cpelia, BEICOKAs TEMIIEpaTypa, MOIHO/IEH.

In the work the creep of molybdenum sample is studied in high-temperature gaseous medium under
homogeneous static load. The typical behavior of molybdenum is investigated for different concentration
of gas as a corrosive medium. As a result the asymptotic behavior of molybdenum is determined in a first
approximation for the above-mentioned conditions.

Keywords: corrosive medium, creep, high-temperature, molybdenum.
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