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BBenenune

B Hacrosiiee BpeMsi B pa3iUYHBIX OTPACIAX MPOMBIIUIEHHOCTH HAXOIAT IIMPOKOE MPHUMEHEHHE
TCH3OMCTPHUYCCKUC JJICKTPOHHBIC BECBHI, MCTPOJIOTHUYCCKUC XAPAKTCPUCTHKU KOTOPBIX OIIPCACIIAOTCA
CBOMCTBaMM CHJIOM3MEpUTENbHOTO yrpyroro sjementra (CYD). C yyeToM YCIOBHM AKCIUTyaTallluu
marepuan CYD nomkeH o0safaTh BBICOKUM COMPOTHUBICHUEM MajbIM IUIACTMYECKHM JepopManusM B
COYETaHUH C HEOOXOUMBIM YPOBHEM YJIAPHOM BA3KOCTH NMPH KIMMATHUYECKUX KOJEOaHUSIX TEMIIepaTyphbl
U CTOHKOCTBIO K aTMocepHoil Koppo3mu. HameXHOCTP M JONTOBEYHOCTH YIPYroro 3JIeMEHTa
OIIPEIETISIFOTCS. COCTAaBOM CIUIaBa M MHUKPOCTPYKTYpPOH, (hOpMHpYIOIIECsT B Npolecce HU3rOTOBICHUS
neranu. Takum oOpa3oM, JOCTH)KEHHE BBICOKHX paboumx xapakrepucTuk CYD Bo3MOkHO Onaromaps

KOMIIJICKCHOMY PCHICHUIO 3aa4u: BH60py Marepuaia u pa3pa60TI<e TCXHOJIOTHMYCCKOTO ITponecca.

JInsi TIOBBIMIEHUS] HANEXKHOCTH u jgoiroBedHoctd CYD  Obuio mpemmoxkeno [1] mis ux
U3TOTOBJICHHSI B3aMEH YIJIEPOJAUCTBIX CTalled ¢ TOKPBITUEM HCIOJB30BaTh  BBICOKONPOUHBIE
MapTEHCUTHO-CTAPEIOIINE XPOMOHHUKeENIEBbIe cTanu cuctem JierupoBanusi Fe-Cr-Ni-Mo-Ti (211678) u Fe-
Cr-Ni-Mo-Cu-Nb (3I1817), pa3paboTaHHble 1 aBUAIIMOHHON MPOMBIIUIEHHOCTH [2]. JIiist JOCTKEHMSI
ONTHMAJILHOTO COYETAHHS MPOYHOCTH, YIAPHON BSI3KOCTH ¥ KOPPO3WOHHOH CTOMKOCTH TIOCTIC 3aKaJIKH
MPUMEHSIOT CTapeHue B 00JACTH MepecTapuBaHUs, KOT/Ia HapsAy ¢ 00pa3oBaHHWEM YNPOUHSAOMUX a3
MPOUCXOIUT oOpaTHOe 0 — 7y MpeBpamieHue. Hamwuue aycTeHUTa, ¢ OJHON CTOPOHBI, YBEIUYUBAET
HAJISKHOCTh JIETAJIH, TTOBBIIIAET TPEIIMHOCTONKOCTH [3, 4], HO, C Ipyroil CTOPOHBI, BHI3BIBAET CHUKEHUE
penaKcallMOHHOM CTOMKOCTH M yBEJIMYMBAET Heynpyrue 3¢deKTsl [S], mo3TOMy B CTPYKTYpE cTaliei Juis

(G)%C) MNPUCYTCTBUC AYCTCHUTA HCAOITYCTHMO. B cBsa3u ¢ atum CTapCHUC HCO6XOI[I/IMO IMPOBOAUTL IIpU
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Oojnee HHU3KHUX TeMmIepaTypax U PEKHM TEPMHUYECKOH 00pabOTKM TOMKEH COOTBETCTBOBATH OOJIACTH

HEIOCTapUBaHUs, HCKITIOYAIOIIEH 00pa3oBaHNe peBEPTUPOBAHHOIO ayCTEHHUTA.

I[J'IH YIYUHICHUSA KOMILUICKCA MEXAaHWYCCKUX H KOPPO3MOHHBIX CBOMCTB B HaHHOﬁ pa60Te 10
AHAJIOTUHU C JUCIICPCUOHHO-TBCPACIOINMMU  CIIJIaBaMHM Ha OCHOBC QaJIOMHHUA, HHUKCIA, TUTAHA
npeaiaracrcda HMcCIoJIb30BaTh JIBOMHOE CTapCHUC, BKIIIOYAOIIECC OCHOBHOC CTAPCHUC U NOIIOJIHUTCIIBHOC,

0oJiee HU3KOTEMIIEPATyPHOE.

Lenbp Hacrosimel paboThl — M3y4EHHE BIMSHHUE JBOMHOIO CTApeHUsS Ha CTPYKTYpPY U CBOMCTBa

craseit 06X14H6JI2MBT (O11817) u 03X11H10M2T (3I1678).

MaTepna.H H METOAUKA nccnenonaﬂnﬁ. HccnenoBanus IpOBOAMJIM HA CTAJIAX IMPOMBIIIICHHBIX
I1J1aBOK, XHMHYCSCKHI COCTaB KOTOPBIX IIPUBCACH B Ta6J'II/II_[e 1.

Tabmuma 1. XuMUYeCcKUi coCTaB CTaIEH

Mapka cranu ConeprxaHue 31€MeHTOB, %o

C Cr Ni Mo Cu Ti Nb
06X14H6JI2MBT 0,06 13,5 5,2 1,4 2,2 0,08 0,3
03X11HIOM2T 0,02 10,8 9,78 2,08 - 0,84 -

OOpa3upl M3roTaBIMBAIM U3 ropsAYeKaTaHbIX MPYTKOB. Tepmuueckas obOpaborka ctanu 11678
BKJIFOYAJIa CJIEAYIOIIME Orepaluu: 3akaika oT 830 °C, ocroBHOE crapenue npu 530 OC B Teuenne 2 u ¢
MOCIIEAYIOIUM OXJIQXKIEHUEM Ha BO3AYXE, JONOJHUTENBbHOE cTrapeHue npu 500 OC. Jinst crama DI1817
nocie 3akanku ot 1000 °C u o0paboTku xonoaom npu -70 °C B Tewenme 2 4 s YMEHBLICHUS
ocratouHoro aycrennta [4] mpoBommmn oceoBHoe (450 °C m 475 °C) m momommmrensnoe (400 °C)

CTapC€HUC B TCUCHUC 2uc OXJIAXKJICHUEM Ha BO3IyXE€.

W3mepenue tBeppoctu MetauioB no Poxsemny HRC, mnposeneno na mpubope TK-2M B

cootBerctBuu ¢ 'OCT 9013-59.

KouTpons konumuecTBa aycTeHWTa Ha pPa3HBIX dTamax IPOBENEHUS TepMOOOpPaOOTKHU
OCYIIECTBIISUIM C TMOMOILBIO PEHTTEHOCTPYKTYPHOTO aHaln3a O00pa3loB Ha KOMIBbIOTEPHU3UPOBAHHOM
anmapare J[POH-4 B xoGanbroBoM Ky -m3nmyuenuu. JludpakunoHHble oTpakeHHs (UKCHPOBAINUCH B
uHTepBasie yrioB 20=50-54 ° B puamasone KOTOPBIX HAXOJATCA OTpakeHws oT tiockoctu (110)
mapteHcuta U (111) aycrenura. PeHTreHOCTpYKTypHBIE MCCIEIOBaHMS BKJIIOYAIN TaKXKe OIpe/eeHHe
napameTpa KpUCTaJUIMYECKON pelIeTKH, U3MEepeHHe NIMPUHBI U n3ydeHue npopuis auauu (220),,.

Meramorpadudeckuii ananu3 o0pa3moB npoBoawin Ha Mukpockore Leitz Metallovert ¢
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nepenavyeli M300paxeHWsT Ha MOHHUTOP KommbioTepa. OOpasibl NpeABapUTENBHO TMOJBEPraH
ANEKTPOJIUTUYECKOMY TpaBieHuto B S5 % pactBope HF ¢ mmorHocteio TOoka 0,5 AleM.

[IponoKkuTEeIbHOCTH TpaBiieHus coctanisiia 20 c.

JlokaJbHBIM XMMUYECKHI COCTaB IMOCIE OCHOBHOI'O U JOTOJHUTEIBHOIO CTAPEHUS ONPEIEIISIN C
MOMOIIBI0 MHUKPOPEHTTEHOCIIEKTPAIIBHOTO aHalN3a Ha PacTPOBOM 3JIEKTPOHHOM MHUKpockore CamScan
4DV.

Koppo3noHHyo CTONKOCTh OLIEHMBAIU IO KPUTHUECKUM TOYKAM aHOJHON MOJSPU3ALMOHHOMN
KpuBOii. [IOTEHIIMOAMHAMUYECKUE UCTIBITAHUS TPOBOIMIIK B XJIopcoaepxaiiem aaekrponute 0,011, NaCl.
AHOJIHBIC TIONAPU3AMOHHBIC KPHBBIE CHHMAIM C paGoueil IOBEPXHOCTH IUIOMEAnbI0 B 1 oM’ Ha
norennuocrare I[1-5848 B pexume aBTOMaTHYEeCKOW pa3BEPTKH MOTEHIHMANA co cKopocThio 0,25 MB/c.
OcTalbHyI0 TOBEPXHOCTh OOpa3la HM30JUPOBAIM JIAKOM, YCTOWYMBBIM K HOHAM XJjopa. AHOIHBIE
MOJIIPU3AIMOHHBIE KPUBBIE MOCIEI0BATEILHO CHUMAIU HA TPEX IpaHsAx Kaxaoro obpasma. [logroroeka
MIOBEPXHOCTU 00pa3LoB i1 MCCIEN0BAaHUN KOPPO3MOHHOM CTOMKOCTM BKIJIIOYajga MEXaHUYECKOe
HUTM(OBaHUE, FMEKTPOIUTUIECKOE TPABJICHUE [UIS yJAICHUS HAKICHAHHOTO CJI0s, IIPOMBIBKY STHIIOBBIM
CIIUPTOM.

Pe3yabTaThl HMcciaenoBaHuii M ux obcyxaeHue. Tsepraocte oOpaszmoB cranu 11678 mocne
nBoitHOrO crapenus mo pexumy 530 °C + 500 °C mosricmacs ot 39,5 10 40,5 HRC,. Ha o6pasuax craim
OII817 B pe3ynbTaTe NPOBEICHUSI TIBOMHOTO CTapeHUs mo pexumy 450 °C + 400 °C nabmonmancs
npupoct tBepaoctu oT 40 mo 42 HRC,, a mocne crapenus 475 °C + 400 °C — or 38,5 mo 40,5 HRC.,,
Takum 00pa3om, IBOIHOE CTapeHHe MPUBEJO K JONOJHUTEIILHOMY YIPOYHEHUIO Kak ctanu JI1678, Tak u

cramu DOI1817.

[IprunHON ynpouHEHUs NpU JBOMHOM CTapEHHMH COIVIACHO PE3yJbTaTaM PEHTTEHOCTPYKTYPHBIX U
MHUKPOCTPYKTYPHBIX HCCJIEIOBAaHUN SBISETCS JOMOJHHUTEIbHBIN pacmaj; MapTeHCHUTa U 00pa3oBaHUe

nucrepcHbix yacTuil €-Cu B cramm DI1817 u NisTi — B cranmu DI1678.

C noMouipo pacTpoBOM 3JIEKTPOHHOM MUKpOCcKonuu Ha ctainu D11817 mociae 0CHOBHOrO cTapeHus
OBLTM OOHAPYKEHBI B MAPTEHCUTHON MaTPUIIE OKPYTIIbIe YaCTHUIIBI, IPEANOIOKHUTETHHO £-CU, KOJTHYECTBO
KOTOPBIX IMOCIE ABOWHOTO CTapeHUsl 3HAYUTENIbHO YBETUUMIIOCh (pHc.l). MUKpOpeHTreHOCIeKTpalbHbIe
HCCJIEIOBaHMSI TTO3BOJIMIIN TAaK)K€ OLEHUTh PABHOMEPHOCTh pacHpelelieHus] MU B TIOBEPXHOCTHOM CIIO€
MOCJIE OCHOBHOTO M JIBOMHOIO CTapeHus. bbuia npuUMEHEeHa ChelnHalbHas METOAMKA OIpeaesICHUs
TOYEYHOTO XHMHUYECKOTO COCTaBa TOBEPXHOCTHOTO cios oOpa3noB. [lomydeHHBIE pe3ynbTaThl
IMMOKAa3bIBAKOT, YTO KOHICHTpAUHA MEIU B IOBEPXHOCTHOM CJIOC ITOCIIC OCHOBHOI'O CTApCHUA U3SMCHACTCA B
npeaenax 1,96 — 2,83 %. Ilocne nBOMHOrO CTapeHWsI pacmpeieieHue MeOu CTaHOBUTCA Oosee

paBHOMEpPHBIM, U €€ KOHLEHTpauus usMensaercs ot 2,07 no 2,26 %.
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Puc. 1. Muxkpoctpykrypa ctanu 06X14H6/I2MBT nocne ocHoBHoro crapenus npu 475 °C (a) u nocne

JIBOHHOTO cTapenus 1o pesxumy (475 °C+ 400 ° C (6)

C mnoMoIpio PEeHTTeHOCTPYKTYPHBIX uccienoBanuii ctanu OII817 ycraHOBIEHO H3MEHEHME
npodmiiss peHTreHoBckor JMHUM (220),: TOCIe OCHOBHOTO CTapeHHs MPO(GWIb JTHHUW OJHOPOIHBIH, C
MaJIOi aCHMMETpPHEH, IIOCle JBOWHOTO CTapeHHs Npo(WIb JIMHUU YCIOXKHAETCS — TOSBISIETCS

ACUMMCETPUA Ha MAJIBIX YIJIaX, 4YTO TaKXKE CBUACTCIBCTBYET O JOIMMOJIHUTEIIBHOM paciiagc MapTCHCHUTA.

Muxkpoctpykrypa crtanu OI1678 mocie OCHOBHOTO M JBOMHOIO CTapeHUs] MPaKTUYECKH
UJIEHTUYHA, OJJHAKO C MOMOIIBI0 PEHTTEHOCTPYKTYPHOTO aHAJIW3a YCTAHOBJIEHO YMEHBIIICHHE MapaMerpa
KPUCTAJUIMYECKOM pelIeTK MapTeHcuTa. Eciu  mocne ocHOBHOro crapenus npu 530 oc rapameTp
pewetku coctaisii 0,287 HM, To mocie ABoMHOro crapeHus 530 °C + 500 °C - 0,265 HM, YTO, OYEBHIHO,
CBSI3aHO C YMEHBIIEHHWEM COJIEp)KaHUs THUTaHa B MAPTEHCUTHOW MATpUIE M JOTOJHUTEIHHBIM

obpazoBanuem nuaTepmeraiuaa NisTi.

JIBOoiiHOE CTapeHHe NPHUBENO K YIPOYHEHUIO HCCIENYEMBIX CTallel, OAHAKO OHO IO-pa3HOMY
MOBIMSUIO HA  KOPPO3WOHHBIE  CBOMCTBA, YTO  OBUIO  YCTAHOBJIEHO TpU  HPOBEICHUH

MOTEHIIMOJUHAMUYECKUX UCCIIEIOBAHUN.

Hns cramu DI1678 Obutun noctpoensl karoanbie (KIIK) u aHomHble mosisipu3allioHHBIE KPHUBBIE
(AIIK) mocne ocHoBHOrO W nBoWHOrO crapeHus (puc.2). Cpasnenue KIIK (puc.2,a) mosBosser
YCTQHOBUTB, YTO IIOCJIE JIBOMHOIO CTapeHus TOK Koppo3uu npu noreHnuane — 0,44 B moutu B uetsipe
pa3a Oosblle, YeM IOocie OCHOBHOTro cTapeHus. I[lomoOHas 3aBHCHMOCTh YBEIHYEHHUS CKOPOCTHU

pacTBOpeHUsl IOciie JBOMHOro crapeHus HabOmomaercs u npu noctpoenun AlIK (puc.2,6): npu
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noreHuuane 1,3 B BenuumHa TOKa KOppo3uu B 2,5 pasa Oosblile, 4yeM IOCIE OCHOBHOIO CTapeHUs.
[TpuunHON MOAOOHOTO YXYALIEHHS CBOMCTB Mocjie IBOMHOrO crapeHust B cramu 11678, oueBuaHO,
SBJISIETCSI YBEJIMUCHHUE CTEIECHU TeTEPOreHHOCTH CTPYKTYPHI 3a CYET OOpa3oBaHUs JOMOJIHUTEIHHOTO

kosuectna yacTull NisTi.
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Puc.2. Karognsie (a) u anogubie (0) monsipuzanuonubie KpuBbie J11678 mocie ocHoBHoro ————530
~ YC) u aBoitHorO (530 o°C + 500 0C) CTapeHus

HpOTI/IBOHOHO)KHBIM o6pa30M BIMSIET ABOMHOE CTaApCHUC Ha KOPPO3UOHHYIO CTOMKOCTh CTajlIu

OlII817. Tloctpoenne AIIK (puc.3) moka3ano CyIIECTBEHHOE YMEHBUIEHHE CKOPOCTH aHOIHOIO
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pacTBOpEHUS: CTajus Hadyalla WHTEHCHUBHOTO YBEJIMYEHHUS TOKAa KOPPO3HU CMEIEHa B CTOPOHY Oolee
BBICOKHX ITOTCHIMAJIOB, HAPACTAaHUE TOKA KOPPO3UU C TIOBBIIICHHEM HAIMPSIKEHHUS MPOUCXOTUT Oosee
IUTABHO, OTCYTCTBYET CTaJMsI KaTacTPO(UUECKOT0 PacTBOPEHMsI, KOTOpasi UMEET MECTO I0CJIeé OCHOBHOTO
crapeHus npu HanpstkeHusix 10 100 mB. YBennyenue KOppo3MOHHON CTOMKOCTH MPOSIBISETCS HE TOJIBKO
npu noctpoenuu AIIK, HO u TpU STEKTPOIUTHUECKOM TPABICHUU MUKPONLIU(OB: BpeMsi TPaBJICHUS

IIOCJIe IBOMHOIO CTapCHUA IIOYTH B ABaA pasa 60HBH.I€, YCM ITOCJIC OCHOBHOTO CTapCHUA.
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Puc. 3. AHonHbIe nosigspu3anuonHble kpusble ctanu 11817 nocne ocHoBHOTrO (—— ) cTapenus npu 425
°C (a) m 475 °C (6) u mocie aBoitHOTrO (- - - -) cTapeHus co BTopsiM HarpeBoM nipu 400 © C

[ToBblenne KOppo3noHHOH cToiikocTu ctanu 11817 MoxkeT ObITH CBA3aHO C BYMsI MPUYMHAMU: BO-
HEPBbIX, C YBEIMUYCHHEM MOTEHIIMajda MOBEPXHOCTH 3a cyeT oOpa3oBaHus yacTull e-Cu, sBisommxcs
KaToJaMH 10 OTHOUIEHHIO K XPOMOHMKEIIEBOM MAaTpHIE, BO-BTOPBIX, YBEINYEHHEM OJHOPOIHOCTH
pactipenenenusi 4actul, ymnpouHstomeid (a3l €-CuU, 4TO NpHBOAWT K 00pa30BaHUIO PaBHOMEPHOM

MMaCCUBHOM TIJICHKH [6].

BeIBOABI.

1) B maprencutHo-crapetonux craisx Fe-Cr-Ni-Mo-Ti (3I1678) u Fe-Cr-Ni-Mo-Cu-Nb (3I1817)
B pe3yibTaTe JBOMHOTO CTapeHUs MPOUCXOAMUT YIPOYHEHHE, OOYCIIOBICHHOE JOMOJTHUTEIbHBIM
pacragoM MapTEeHCHTA.

2) BnusiHue NBOWHOrO CTapeHHs Ha KOPPO3MOHHBIE CBOMCTBA MApTEHCHTHO-CTApEIOLINX CTajen
oTpeieNIeTcs MPUPOIOH yIpoUuHsIomuUX (as.

3) [loBeIlIEeHNE KOPPO3UOHHOMN CTOMKOCTH B PE3yJIbTaTe ABOMHOIO CTApPEHUS YCTAHOBJIEHO TOJIHKO

st cranm DI1817, coneprkamieid Meb.
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4) YBenuueHHe KOJIMYECTBA W PAaBHOMEPHOCTH pacmpeaeneHus dvactun &-CuU, sSBisromuxcs
KaToJaMU 110 OTHOLIEHHWIO K MapTeHCUTHOM Mmarpuue B ctanu OlI817, mpuBOAUT K NOBBIMIEHUIO
KOPPO3UOHHOU CTOMKOCTH.

5) YMmeHblieHnEe KOPPO3UOHHON CTOMKOCTH TIOCIIE IBOMHOTO cTapeHus B ctanu DI1678 cBsi3aHO ¢
YBEIMYEHUEM T€TEPOTeHHOCTH CTPYKTYPHI IPpU 00pa30BaHUM JTOTIOTHUTEIBHOTO KOJIMYECTBA TUCTIEPCHBIX
gactun NisTi.

Cnucok aureparypsl

1. [Totak S1.M. Beicokomnpounsie ctaiiu. M.: Metamtyprus, 1972. 208 c.

2. Tapacenko JI.B., Kpacos T.A., YauukoBa M.B. Tepmuueckas o6paboTka KOppO3HOHHO-CTOUKOM
CTalM Il M3TOTOBJICHUS CHUJIOM3MEPHUTENBHBIX ymnpyrux anemeHToB // Bectauk MI'TY wum. H.D.
baymana. Cep. Mammnoctpoenue. 2007. Ne 2. C. 82-88.

3. Bricokorpounble KOPpPO3HOHHO-CTOMKUE cTanu coBpemeHHoW aBuauuu / A.I'. bparyxun, O.0.
Hemuenko, H.H. omkenkos , I'.C. KpuBonoros; mox o6mr. pen. A.I'. Bparyxuna M.: MAU, 2006. 656 c.

4. bparyxun A.I'., I'ypuu JI.A1. Koppo3noHHas CTOMKOCTh BBICOKOIIPOYHBIX HEPKABEIOIIMX CTaJIEH.
M.: ABuarexundopm, 1999. 288 c.

5. Paxmrant A.T'. [Ipyxunnsle ctanu u criaBbl. M.: Mertamnyprus, 1982. 400 c.

6. Tomamos H.JI., Yepnosa I'.Il. Teopus xoppo3um M KOPPO3MOHHO-CTOMKHE KOHCTPYKLMOHHBIE
cruaBbl. M.: Meramnyprus, 1993. 416 c.

http://technomag.bmstu.ru/doc/699856.html 335



http://technomag.bmstu.ru/doc/699856.html

SCIENTIFIC PERIODICAL OF THE BAUMAN MSTU

SCIENCE and EDUCATION

EL N2 FS77 - 48211. N20421200025. ISSN 1994-0408

electronic s$¢lentitfie anid teechnical journal

The maraging steel corrosion properties with hardening of different kinds
after double aging

# 03, March 2014

DOI: 10.7463/0314.0699856

L.V. Tarasenko, M.V. Unchikova

Bauman Moscow State Technical University, 105005, Moscow, Russian Federation
vt 19539 @ rambler.ru

uncikova mvi@mail m

The paper proposes to use high-strength corrosion-resistant maraging steels, which were developed
for aircraft industry instead of carbon steel with coating to improve operation properties of the force-

measuring resilient member in electronic strain-gauge balance.

It examines the possibility to apply the martensitic-aging steels of Fe-Cr-Ni-Mo-Ti (3I1678) and
Fe-Cr-Ni-Mo-Cu-Nb (3I1817) alloying systems. It was shown, that a traditional heat strain-hardening
treatment including hardening and overageing of this steels provides combination of durability viscosity
and corrosion- resistance, but at the same time it increases nonelastic effects and lowers the limit of
elasticity because of reversing austenite formation. In this connection, it was proposed to use hardening
with double aging i.e. main and low-temperature aging with no austenite formation as heat strain-
hardening treatment of steels for force-measuring resilient member. The goal of this work was to study the
influence of double aging on the structure and properties of 211678 (06X14H6/12MBT) and DI1817
(03X111H10M2T) steels.

The modes of double aging for DI1817 steel were conformed to 450°C + 400 °C and 475 °C+ 400
OC, for DI1678 steel — 530 °C + 500 °C. The structure and properties of hardened steels after main and

double aging were compared.

Metallographic analysis of samples after electrolytic etching was conducted with Leitz Metallovert
microscope while the CamScan 4DV raster electronic microscope was used for Microroentgen-spectral
analysis. The quantity of austenite was controlled with computerized setting DRON-4, the hardness was
measured with TK-2M instrument, corrosion-resistance was estimated with polarized curves, which were

taken using a I1-5848 potentiostat.
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The conducted research has shown, that double aging causes the additional hardening of steels due
to disintegration of martensite and formation of dispersed Cu — corpuscles in 211817 steel and of Ni3Ti in
DI1678 steel. At the same time, it was established that additional disintegration of martensite influences on
the corrosive properties of steels in a variety of ways. The experiments have proved that double aging
deteriorates the corrosion-resistance of DI1678 steel, leads to the sharp increase of corrosion current on

cathode and anode polarization curves due to formation of nonuniform structure.

According to experimentally obtained data, the corrosion-resistance of DI1817 steel after double
aging, on the contrary, was improved i.e. the corrosion current was essentially reduced and there was no

phase of disastrous dissolution on polarization curves.

It was proved that there are two reasons for enhancement of corrosion-resistance, namely a surface
"refinement” owing to a cathode formation of Cu — corpuscles with respect to the chrome-nickel matrix
and their more uniform allocation, thus facilitating to formation of uniform protective passive skin on the

surface.

Thus, the results of conducted research have shown that the double aging due to additional
disintegration of martensite is an effective way to hardening of maraging steels, which are used for

making the force-measuring resilient member.

It was established, that the effect of double aging on corrosion properties is determined with the
nature of strain-hardening stages: the corrosion-resistance is improved if the formation stage is the cathode
in respect to matrix. Conversively, the corrosion-resistance is worsened because of increased extent of

structure heterogeneity.

Obtained data can be used with a complex approach to the choice of the material and modes of
heat strain-hardening treatment of maraging steels for force-measuring resilient member to provide the
required values of elasticity and corrosion-resistance limit. It was proved, that maraging 211817steel has
an advantage over DI1678 steel in corrosion-resistance and may be recommended for making a force-

measuring resilient member.
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