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I1cCJIe,1J;OBaHlIe KOpp03lIOHHOM CTOMKOCTIIHep)l(aBelOlllJIX CTaneM
B IIHflI6lIpOBaHHOM BO,1J;HOMpaCTBOpe 6pOMII,1J;a JIIITIDI
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The corrosion resistance of ferritic stainless steels and austennitnogo class in terms of the generator of the sec-
ond stage lithium bromide absorption chiller. According to the research for use in heat exchangers are recom-
mended ABHM pipes of steel grade AIS1439.
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IVlIo'leBble cnOBa: a6cop61..\1I10HHbie 6POMlI1CTOnll1TlI1eBbie XOnOAlI1nbHble MaWlI1Hbl, KOPP031110HHa~ cToC1KOCTb,
Hep>KaBelOUJ,lI1eCTanll1, reHepaTop.

BbICOKa5I KOpp03HOHHa5I. aKTHBHOCTb Bo.uHoro

pacTBopa 6pOMHJl.a JIHTH5I OKa3bIBaeT 3aMeTHoe BJIH-

5IHHe Ha TeXHHKO-3KOHOMWleCKHe rrOKa3aTeJIH H Ha-

.ue)I(HOCTb a6cop6UHOHHbIX 6pOMHCTOJIHTHeBbIX XO-

JIO.uHJIbHblXMaIlIHH (AEXM).

HaH60JIbiliHe KOPP03HoHHble pa3pyureHH5I

B AEXM rrpoHcxo.u5IT B reHepaTOpe H a6cop6epe. 3TO

06yCJIOBJIeHO BJIH5IHHeM TaKHX Q:>aKTopOB,KaK BbI-

COKHe TeMrrepaTypa (140-160 0C) H KOHueHTpaUH5I

(62-64 %) paCTBopa 6poMH.ua JIHTH5I B reHepaTO-

pe, HaJIWme rpaHHUbI pa3.ueJIa Q:>a3)lGf)J,KOCTb-rrap

Ha TeITJIo06MeHHbIX Tpy6ax B a6cop6epe, HaJIHqHe

TeruroMaccorrepeHoca, CKOpOCTH.uBIDKeHH5Icpe.u H .up.

B pe3YJIbTaTe3Toro TerrJIo06MeHHble rrOBepXHOCTHre-

HepaTopa H a6cop6epa rro.uBepraIOTC5Ipa3JIHqHbIM BH-

.uaMJIOKaJIbHOHKOPP03HH, B TOM qHCJIe rrHTTHHrOBOH

H 5I3BeHHoH.

B OTeqeCTBeHHbIXAEXM C.uBYXCTYITeHqaTOHpe-

reHepaUHeH paCTBopa, pa3pa60TaHHbIX B 000 «OKE

TeITJIOCH6MalIl», B reHepaTope BTOpOH CTYITeHHrrpH-

MeH5IIOT Me.uHO-HHKeJIeBble TerrJIo06MeHHble Tpy6bI

MapKH MIDK Mu 30-1-1.

O.uHaKo, BbICOKa5ICTOHMOCTbMe.uHO-HHKeJIeBblX

CITJIaBOBH CYlUeCTByrolUHe Ha HeKOTopblX rrpe.urrpH-

5ITH5IXorpaHHqeHH5I Ha HaJIIfqHe HOHOBMe.uH B rrapo-

KOH.ueHcaTHOM TpaKTe orpaHHqHBaIOT HCrrOJIb30Ba-

HHe Me.uHO-HHKeJIeBblX Tpy6. II03ToMY rrOHCK HOBbIX

60JIee .uellieBbIX H KOPP03HOHHO-YCTOHqHBbIX KOHC-

TPYKUHOHHblX MaTepHaJIOB )l.JI5IAEXM 5IBJI5IeTC5IaK-

TyaJIbHOH 3a.uaqeH.

Ha OCHOBaHHHaHaJIH3a oc06eHHOCTeH Bcex B03-

MO)I(HblX BHJl.OBKOpp03HOHHoro pa3pyureHH5I MeTaJI-

JIOBB AEXM H pe3YJIbTaTOB3KcrrepHMeHTaJIbHbIX HC-

CJIe.uoBaHHH KOpp03HOHHOH CTOHKOCTH pa3JIHQHbIX

KOHCTPYKUHOHHblX MaTepHaJIOB B yCJIOBH5IXpa60TbI

AEXM [1] B KaQeCTBe06'beKTa HCCJIe.uOBaHH5I6billH

BbI6paHbI Hep)l(aBeIOlUHe CTaJIH Q:>eppHTHoro KJIac-

ca MapKH AISI 439 H aycTeHHTHoro KJIacca MapKH

12X18H1OT H 08X18HIO. IIepeQHCJIeHHble KOHC-

TPYKUHOHHble MaTepHaJIbI 5IBJI5IIOTC5IKOpp03HOHHO-

YCTOHQHBbIMHB arpeCCHBHblX cpe.uax, HMeIOT rrOBbI-

IlIeHHyIO rrp0'lHOCTb H He3Ha'lHTeJIbHyro CKJIOHHOCTb

K XpyrrKOMY pa3pyureHHIO.
,Qmr: rrpOBe.ueHH5I KOPP03HOHHbIX HCrrblTaHHH

B I1HcTHTyTe TeITJIoQ:>H3HKHCO PAH 6blJI crrpoeK-

THpOBaH H H3rOTOBJIeH 3KcrrepHMeHTaJIbHbIH CTeHJl.,

Mo.ueJIHpyrolUHH reHepaTOp H KOHJl.eHCaTOpAEXM.

IIpHHUHrrHaJIbHa5I cxeMa reHepaTopa CTeH.ua rrpH-

Be.ueHa Ha pHCYHKe. KOH.ueHcaTop rrpe.uHa3Ha'leH

Jl.JI5IrrOMep)l(aHH5I rrOCT05IHHOHKOHueHTpaUHH pa60-

'lero paCTBopa B yCJIOBH5IXHHTeHCHBHoro KHrreHH5I.

TeITJIo06MeHHbIH rryqOK reHepaTopa COCTOHT

H3 Tpex TPy6, pacrrOJIO)l(eHHbIX ropH30HTaJIbHO, BHYT-

pH KOTOpblX Haxo.u5ITC5IHarpeBaTeJIbHble 3JIeMeHTbI.

TeITJIOBa5IHarpy3Ka peryJIHpyeTC5I rrpH rrOMOlUHJIa60-

paTopHoro aBTOTpaHCQ:>opMaTopaC .uHarra30HOM H3-

MeHeHH5I Harrp5I)l(eHH5I 124-126 B. 3a.uaHHbIH HHTep-

BaJI TeMrrepaTyp rrOMep)I(HBaeTC5I rrpH rrOMOlUH peJIe

TPM 502, peryJIHpyrolUero TeMrrepaTypy B .uHarra30He

152-157 dc. TeMrrepaTypa pa60'lero paCTBopa H3Me-

p5IJIaCb rrpH rrOMOlUH JIa60paTopHbIX TepMOMeTpOB

C ueHoH .ueJIeHH5I 0,1 °C H KOHTpOJIHpOBaJIaCbxpo-

MeJIb-KOrreJIeBbIMH TepMorrapaMH, OTKaJIH6pOBaHHbI-

MH rro 06pa3UOBOMY TepMoMeTpy. LI:aBJIeHHeB CTeHJl.e

H3Mep5IJIHMaHOBaKYYMMeTpOMMBII-3-Y (KJIaCCTO'l-

HOCTH 1,5), YCTaHOBJIeHHbIMB BepXHeH 'laCTH CTeHJl.a.

Pa60'lHe paCTBopM rOTOBHJIH H3 COJIeH MapKH

«X4» H «4». KOHueHTpaUH5I orrpe.uemmaCb rrp5IMbIM

THTpoBaHHeM HOHOBBrrro H3BecTHoH MeTo.uHKe [2].

B HCCJIe.uyeMble paCTBopbI .u06aBJI5IJIH HHrH6HTop

KOPP03HH - xpOMaT JIHTH5IKOHueHTpaUHeH 0,17 %.
IIepe.u Ha'laJIOM H rro OKOHQaHHHHCrrblTaHHH H3-

Mep5IJIH3HaQeHH5IpH paCTBopa.

BpeM5I KOPP03HOHHbIX HCrrbITaHHH COCTaBmmo

1000 'l H OTCQHTbIBaJIOCbCMOMeHTa BbIXo.ua yCTaHOB-

KH Ha 3a.uaHHbIH TeMrrepaTYPHbIH pe)I(HM.

06pa3UbI Jl.JI5IHCrrblTaHHH H3rOTaBJIHBaJIHH3 He-

p)l(aBerolUwx CTaJIeH B BH.ue ITJIaCTHH pa3MepOM

50x 15x3 MM, ITJIaCTHH, H30rHYTbIX B BH.ue rreTeJIb,

TPy60K 40x16x1 MM. LI:JI5IHCCJIe.uOBaHH5IKOHTaKTHOH
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IIpuHII,unUGJIbHaJI CXeMa ycmaH06K.U aJlJl K.0PP03UOHHblX ucnblmaHUU

KOpp03WW Ha Tpy6KW W3 Hep)l(aBelOIUei1: CTanW Ha,IJ,e-

BanW KOJIhll,a W3 YTJIepO,L:J:WCTOHCTanW MapKW CT. 20,

WCnOJIh3yeMoH B AEXM ,ll;JI5IW3rOTOBJIeHW5I Tpy6HOH

peweTKW. I1cCJIe,L:J:yeMhle 06pa311,hI rrOMeIUanli B CTeHJJ:

qepe3 CMOTpOBhle OKRa. ITepe,L:J:WCrrhITaHlieM o6pa3-

lI,hI 06e3)1(l1pl1BanW 3Tl1JIOBhIM Crrl1pTOM, B3BeWl1Banli

Ha aHanl1Tl1qeCKl1X Becax TOqHOCThlO ±0,0002 r, 113Me-

P51JIWIlJIOIUa,IJ,h l1Xpa60QeH rroBepXHocTw. ITo OKOHQa-

HWWWCrrhITaHWH rrpOW3BO,L:J:l1JIC5IBW3yanhHhIH OCMOTp

rroBepXHOCTli 06pa311,OB 11KOHTpOJIh l1X Beca. OCTaTKl1

rrpOm'KTOB KOpp03WW C rrOBepXHOCTli 06pa311,OB y,L:J:a-

JI5IJIWB 10 %-M paCTBope JIl1MOHHOKl1CJIOro aMMOHl15I

rrpw TeMrrepaTYpe 70°C B TeQeHl1e ,L:J:Byx-Tpex Ml1H.

CKOpOCTh KOpp0311W OrrpMeJI5IJIW rpaBliMeTpl1'IeCKl1M

MeTO,L:J:OM.

Pe3YJIhTaThI KOPP03110HHhIX l1CrrhITaHl1H, rrpe,L:J:-

CTaBJIeHHhle B Ta6JIl1l1,e, rrOKa3anl1, QTO B yCJIOBl15lX

pa60ThI reHepaTopa BTOpOH CTYTIeHl1 Hep)l(aBelOIUlie

CTanw MapKl1 08X18HlO 11 12X18HlOT rrO,L:J:Bep)l(e-

HhI HepaBHoMepHoH KOpp03Wl1. Ha 06pa311,aX B Bl1JJ:e

IlJIaCTliH CJIe,L:J:OBKOpp03WOHHoro paCTpeCKl1BaHl15I

He 06Hapy)l(eHO. ITpw 3TOM rreTJIeBl1JJ:Hhle 06pa311,hI

rrO,L:J:Bep)l(eHhI 3HaQl1TeJIhHOMY KOpp03110HHOMY pac-

TpeCKl1BaHl1IO.

Ha rreTJIeBl1,L:J:HhIX 06pa311,aX CTanli MapKl1

AISI 439 l1MeIOTC51 5I3BeHHhIe KOPP03WOHHhIe pa3py-

WeHl15I. CJIe,L:J:yeTOTMeTWTh, QTO 5I3BhI o6pa30BanliCh

TOJIhKO Ha BHYTpeHHeH nOBepXHOCTW rreTJIeBl1JJ:HhIX

06pa311,OB, B MeCTax C)I(aThIX CJIOeB MeTanJIa. 06pa3-

lI,hI B Bl1JJ:e IlJIaCTliH 113 CTanli MapKl1 AISI 439 l1Me-

lOT CJIe,L:J:hIHe3HaQWTeJIhHOH paBHOMepHOH KOpp03WW

(,L:J:O0,031 MM/rO,L:J:).

Tpy6Kl1 113 CTanw MapKW AISI 439 rrO,L:J:Bep)l(eHhI

He3HaQl1TeJIhHOH paBHoMepHoH KOpp03WW B )I(l1,L:J:KOH

¢a3e pa6oQero paCTBopa W Ha rpaHl1l1,e pa3,L:J:eJIa¢a3

(0,0065-0,008 MM/rO,L:J:), O,L:J:HaKOHa6JIIO,L:J:aeTC51 513-

BeHHa5I KOpp03l15I. fJIy6wHa 513B B )I(l1,L:J:KOH.¢a3e Me-

Hee 0,25 MM 11Ha rpaHl1l1,e pa3,L:J:eJIa¢a3 MeHee 0,5 MM.

ITPl1 KOHTaKTe Hep)l(aBelOIUeH CTanli MapKl1

AISI 439 C YTJIepO,L:J:l1CToi1:CTanhlO MapKW CT. 20 CKO-

POCTh o6IUei1: KOpp031111 Hep)l(aBelOIUeH CTanw He3Ha-

'Il1TeJIhHO yBeJIl1Ql1BaeTC51 (,L:J:O0,1), O,L:J:HaKOYMeHhllIa-

IOTC5I MeCTHhIe KOPP0311HHhIe pa3pyIIIeHl15I. Ha rro-

BepXHOCTli Tpy60K l1MeJIliCh TOJIhKO Il5ITHliCThle pa3-

pyIIIeHl15I.

TaKWM o6pa30M, rrpOBe,L:J:eHHhIe KOPP03110HHhIe

l1CrrhITaHl15I pa3JIl1QHhIX KOHCTPYKll,WOHHhIX MaTe-

plianOB B 60 %-M BO,L:J:HOMpaCTBope 6pOMl1,L:J:aJIl1-

Tl15I, l1Hr11611pOBaHHoM xpOMaTOM JIWTl151 (0,17 %)

rrpl1 TeMrrepaTYpe 152-157 °C rrOKa3anl1, QTO TerrJIO-

o6MeHHhle Tpy6KW 113 Hep)l(aBelOIUeH CTanli MapKW

08X18HI0T 11 12X18HI0T rrO,L:J:Bep)l(eHhI KOpp0311-



MaTepl1aJI o6paJl.\a
CKOpOCTb KOpp031111, MM/rO.ll

B )I(I1.l1KOHcPaJe Ha rpaHI1l.\e paJ.lIena cPaJ
08XI8HIOT

- rInOCKI1H o6paJel.\; - -
- rIeTneBl1.l1HblH o6paJel.\ KOpp03110HHOe paCTpeCKI1BaHl1e KOpp03110HHOe paCTpeCKI1BaHl1e

12XI8HIOT
- rInOCKI1H o6paJel.\; - -

- rIeTneBl1.l1HblH o6paJel.\ KOpp03110HHOe paCTpeCKI1BaHl1e KOpp03110HHOe paCTpeCKI1BaHl1e
AISI439

- rInOCKI1H o6paJel.\ 0,031 -

AISI439
- rpeIOll.\aJl Tpy6Ka .5l3Bbi my611HoH < 0,25 MM .5l3Bbi my611HoH < 0,5 MM

AISI439
- rIOnyKpymblH o6paJel.\ 0,0065 0,008

KOHTaKT
AISI439 0,010 0,011
CT. 20 0,25 0,58

OHHOMy paCTpeCKMBaHl1l0 M He MoryT rrpMMeH5ITh-

C5IB AEXM. Hep)f(aBelOll.I.a5I CTaJIh MapKM AISI 439
yCTOJ1':1MBa K KOpp03MOHHOMy paCTpeCKMBaHMlO

B ycnOBM5IX pa60Tw reHepaTopa BTOpOJ1 cTyrreHM

M MMeeT He3Ha':lMTenhHYlO CKOpOCTh KOpp03MM.

Cne,noBaTenhHo, Terrnoo6MeHHhle Tpy6KM M3 CTaJIM

MapKM AISI 439 MoryT rrpMMeH5IThC5IB rrpOMhlIlmeH-

HhIXAEXM.
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