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EBreHHŚi AjieKCaHnpoBHH yjIBHHHH
ílHOTHTyi KaMeCTBeHHtix o rajieM , MoCKBa, CCCP

nEPCnEKTHBH PA3BHTIM UPOH3B0ÁCTBA KOPPO3H0HHNX CTAJIEt

Pe3KMe. B pafioTe n p enciaB jieH a npofineMa pa3B H ran nponyKUHH 6e3HHKe- 
jieBŁK Koppo3HOHHOCioiłKHx c ia j ie ñ .

yKa3aHO, HTO Í.OJIH 3THX CTajieÜ B o6mefi npOHyKIiHH KOpp03HOHHO-OTOił- 
KHX CTajieS B BH00K0pa3BHTHX C TpaHaX BHOOKa H OOCTaBJiaei BO i>paHUHH -  
HO 5 0 % , b H iio h h h  -  3 7 % , b CffiA -  3 2% .

B Co Be tc k o m  CoK>3e yBejiHMeHue npHMeHeHHH 6e3H H K eneBnx k o p p o 3 h o h h o -  
o T o a ra x  d a ñ e n  B3aMeH xpoMOHHKeneBoft c ia r n i  r a n a  1 8 - 1 0  peajiH 3yeiC H  
n p e s n e  B c e ro  npHMeHeHHeM aycTeHHTHHx xpoM OM apraHueBNx h xpoM O M apraH- 
UeBhix a30THCTHX C T ajie íí.

H aaB oJiee mnpoKoe npHMeHeHne Haman CTanH in n a  10X14AF15 h  10X13ri8,H. 
np0H3B0nCIB0 3THX CTajI&8 B CCCP nOCTHraeT B HaOTOHinee BpeMH TbICHHH 
TOHH B ro n »  B BHne TOHKHX X0 JIOAHOKaiaHHblX JIHCTOB.

B paSoT e npenciaBJieHH npHMepa npHMeHeHHH 6e3HHKejieBŁtx d a j i e n  b p a 3 -  
aHHHbcx ycTpoüoTBax u sneM eH iax KOHCipyKiwB. PaccM oipeHH npofijieMH, 
CBH3aHHHe o h x  npHMeHeHneM, nonHepKHBaa npn 3 to m , h t o  ohh He y c iy n a jo i 
c ia j iz  THna 1 8 - 1 0 ,  a  b HeKOTopHx CJiynaHx nasce npeBbimaioT h x  cbohm h T ex- 
HOJIOrHHeCKHMH CBoBdBaMH .

IIpHMeHeHHe 3 t h x  c ia n e a  B3aMeH c ia jm  1 8 - 1 0  B en ei npeacne B oero  k  
3KOHOMHH HHKejIH, B OpenHeM 1 0 0  Kr Ha 1 TOHHy C iajIH , HTO B TeneHHe 
nocnenHHX 1 0  j ie i  no3Bojrajio C 3k o h o m h tb  b CCCP necaiK H  th c h h  to h h  s t o -  
ro  AH<S>HHHTHoro M a iep n a n a .

3a  noojienHHe 5 -1 0  jieT b nepHoiS MeTajuiyprzH CCCP pa3BHBaeTCH npon3BoflCTBo 
6e3HHKejieBHX Koppo3hohhocto8khx c i a n e a ,  HBjiHioniHXCH nojiHoueHHaMii 3aMeHnieMMH 
KjiacoHHeCKHX xpoMOHZKeneBHx CTaneií THna 1 8 -1 0  bo mhothx OTpacjmx TexHHKH •

Be3HHKeneBue Koppo3HOHHOcToñKHe CTajiH oSnhho BKjnonaioT b c e6 n  rp y n n y  Ma- 
poK Ha ocHOBe 13% Oh (MapKH 08-40X 13) , 11% Ch (MapKH X 17, 08X18T1) h 25-26%  
xpoMa MapKH (X 25T , X 2 ¿ ) . B 3aBHCHMOCTH o t  XHMHHeCKoro e o c T a sa  CTpyKiypa 
3THX OTaneił H3M6HHeTCH OT HHCTO (|)eppHTH0B (BUCOKOXpOMHC THe) no (JeppHTHO- 
MapieHCHTH08  H MapTeHCHTHOH (cTajIH THna 20-40X 13) .

B npOMBiiiuieHHO pa3BHTHX CTpaHax yKa3aHHL¡e 6e3HHKejieBHe CTajiH 3aHHMaioT c y -  
mecTBeHHyro nomo ot o fiąe ro  npoH3BonoTBa h noipeSneHHH k o ppo 3hohhoctohkhx c i a 
n e a  b nenoM . Tan bo $paHi;HH o a a  n o c r a r a n a  B omejiBHHe r o ñ a  50%, b flnoHHH -  
37%, b CEA -  32%.

Tojibko HeKOTopue H3 3 thx c i a n e a  mojkho noieHUHajitHo paccMaTpHBaTt b K ane- 
CTBe 3aMeHHiejiea c ia n e a  r a n a  1 8 - 1 0 ,  a  HMeHHo CTanH c 17-18%  h oraacTH  CTann 
MapoK 08X13 h 12X 13; ociajiBHHe MapKH HMeioT cofiCTBeHHoe HasHaneHHe h ypoBeHfc 
HX nOTpefijieHHH OTHOCHTejIBHO CTafiHXeH»
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PoCT noTpeÖJieHHH ße3HHKexeBUX K0pp03H0HH0CT0fiKHX OTajieä B3aM6H XpOMOHH- 
KejieBux Tana 18-10 ocynecTBXHeTca b CCCP rxaBHHM oßpasoM nyTeM BHeApeHaa 
CTaxeü aydeH H T H oro K xacca Ha ocHOBe k o m i i o3h u h z  xpoM -M apraHea h  xpoM -M apra- 
Hen-a30T.

Ee3HHKejieBLie CTaxa-3aM eHaTexa nooiaBjiHioTCH 3aKa3aaK0M Kaie npaB zxo b b h - 
Ae TOHKoro xojioAHOKaiaHHoro x z c i a j  H 3roioB xeH ae a3A exzä H3 xoxoAHOKaiaHHoro 
jiHCia Haue B cero  cBH3aHO o onepaaaflMH x o x o a h o ö  Ae$opMaiiaa (rx y ß o K aa  mTaM- 
noBKa, raßK a h t . a . }  , r ^ e  npeaM yąeciB o aycieHZTHHx c ia x e ä  oaeBaAHo.

B Taßx, 1 npenciaBjieH H cooiaBbi ochobhhx  6e3HHKexeBtix k o p p o 3 zo h h o -c to B k h x  
c ia x e ä  ayoTeHZTHoro Kxacca.

Taßxaaa 1

XzMHHecKHä oooiaB ayoTeHnTHtix CTaxea-3aMeHZTexeä, % Beo

MapKa C Si S P Ca
NH. 6.. H .Ö. He Öoxee

10X14Ari5 0 , 1 0 0 , 8 1 4 , 5 - 0 ,0 3 0 0 ,0 4 5 1 3 -1 5 - 0 , 1 5 -
0 ,2 5

10X13ri8Ä 0 , 0 8 -
0 ,1 2

0 ,7 0 1 7 , 0 -
1 8 , 5

0 ,0 3 0 0 ,0 3 5 H .ß .
0 , 6

0 , 9
1 , 3

08X16T8AM2 0 , 0 8 0 , 7 7 -9 0 ,0 2 5 0 ,0 3 5 1 5 -1 7 Mo
1 , 8 -
2 , 5

0 , 1 5 -
0 , 2 5

.08X14Ar9 0 , 0 8 0 , 7 7 -9 0 ,0 2 5 0 ,0 3 5 1 3 -1 5 - 0 , 1 5 -
0 , 2 5

10X14ri4H4T 0 , 1 0 0 , 8 1 3 -1 5 0 ,0 2 0 0 ,0 3 5 13 -1 5 2 , 8
4 , 5

Haaßoxbm ee p acn pocipaH eH ae b npoMbiinxeHHOCTH no x y azx a  oiajiH  Mapox 10X14AP15 
H 10X13ri8Ä, npOH 3 BOAC TBO KOTOPMX B BHAe XOAOAHOKaiaHHOrO AHOTa OOOTaBAHei 
b HacToawee BpeMH höckoabko  AecsTKOB th c h h  to h h  b t o a .

Ilpa BHßope MapKa a x h  KOHKpeiHoro Ha3HaaeHzx cx eA y e i HMeib b  B a x y ,  h t o  

■onoooÖHOOTB CTajiH 10X13T18Ä K rxyÖOKOä BtiTHSKe Bbime, aeM CTaxa 10X 14A ri5 ; 
KpoMe T o ro , npa npoBeAeHHH o n e p ap z ä  $opMOH3MeHeHax a a h  CTaxa 10X 14A ri5  n o -  
ipeÖyeTCH T exH oxoraaecK oe oßopyAOBaHae ßoxbmeä m o b h o c t h .  B n e c ie  o TeM, b 

r e x  c x y a a a x , KorAa H yrao noxyaaTb H3Aexae o b h c o k o M h h c t o t o ö  noBepxHOOta 
npeAnoxoxcaiexbHO acnoxbaoB aH ae c i a m  10X 14A ri5 . E oxee BucoKax npoaH ocib  a 
OTcyTCTBae b  c ip y a iy p e  TBepAux BKXxraeHzfl KapßzAa AexaeT 3Ty c ia x b  npH o n e -  
p a a a a x  iiixhiJio b k z  a noxapoBKa 6 oxee  rexH oxoraaH oB , i e j i  o ia x b  10X18H10T.

C i a x a  10X14AP15 a  10X13ri8Ji n p o m x a  m apoK oe o n p o ß o B a H a e  a  B H ex p e H a e  a x a  

H3 ro T O B x e H a a  T o ß a p o B  H a p o x H o ro  n o ip e ß x e H H n ,  r o p r o B o r o  a  n p o A O B o x b c iB e H H o ro  

oßopyA O B aH H H , b  D x eK T p o T e x H a ae o K o a  a  M eAaaaHCKoB npoMHinxeHHOCTH, n p a f io p o -  

C T p o e H aa  a. T . n .

TanaH H H e n p a M e p a  acn o x b 3 0 B aH H H  C T a x e ä  -  o io x o B u e  n p a ß o p a ,  ßaKH Bu t o b h x  

a  npoMHmxeHHUx C TapaxbH H X  u a m a H , K aM epa xoxoA zxbH H K O B , c i e p a x a s a i o p a ,  r e x -  

H o x o ra a e C K o e  o ß o p y A O B a n a e  no  p a 3 A e x x e  a  n p a ro T O B x e H a n  n a n e B a x  npoA yK T O B ,
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3 JI6M6HT12 H eK O T O p U X  npH Ö O pO B  H MaiHHH, K O T O pH e T p eÖ yiO T  O I  M a ie p H a j ia  O T O y i -  

CTBH H  K0pp03H0HHHX nOBpeXAeHHß H H eM arH H T H O O T H  ,  IlJ iaC T H H H aT H e TeilJIOO^MÓHHH — 

KH B XHMHHeCKOS npOMUŒJI6HHOCTH .

0 3  c i a j i H  M apK H  1 0 X 1 3 r i 8 i  H 3 r o T O B j t e B a  n a p T H H  A e A b H O M e ia x x H H e c K H x  n a c c a -  

X H p c K H x  B a r o H O B ,  a a h  n e r o  H 3 3 T o 8  o í a n  S h jio  o c B o e n o  n p o H 3 B O A C iB o  c n e H H a x b -  

HHX r a y i r n t  n p o $ H x e 8 .

C i a j iH  1 0 X 1 4 A r i 5  H 1 0 X 1 3 T 1 8 Ä  y A O B A e T B o p H ie x b H O  C B ap H B aioT C H  l o n e H H o f t ,  p o -  

j ih k o b o é î  h  s y r o B o f i  C B a p K o â ;  b  K a H e c T B e  n p H c a A O H H o r o  M a i e p n a x a  H c n o A b 3 y x > T  

n p o B O J iO K y  H 3  C T a A e ß  0 8 X 1 8 H 1 0 T  h  0 8 X 1 8 H 1 0 .

3 K O H O M H O J iern p o B a H B a H  M a p r a H i;e M  6 e 3 H H K e x e B a n  o i a a t  M apK H  0 8 X 1 4 A F 9  p a 3 p a -  

Ö o i a H a  a a h  H 3 r o io B A e H H H  C K p y 6 6 e p o B  B x a x H o S  o h h c t k h  k o a o i i ¡ h h k o b h x  r a 3 0 B  a o -  

M eH H tix  n e n e f t  h  n p H M eH H eT C H  rx a B H H M  o 6 p a 3 0 M  b  b h a ë  A H C ia  e  4 - 1 1  m m ; l e p M H -  

l e o K a a  o ß p a ß o i K a  A H C ia  -  3 a x a A K a  1 0 5 0  - 1 0 8 0  C ,  o x j ia s w e H H e  b  B O A e .  C i a A b  

08X14Ar9 c s a p H B a e T O H  p y n H o f t  A y r o B o â  h  a B i o M a iH H e c K o ß  c B a p K o ä  n o A  $ x k > c o m .

C i a j i b  0 8 X 1 6 r i 8 A M 2  n p H M e n a e iC H  a a h  H 3 r o i o B x e H H a  a r m a p a T O B  B x a a c H o r o  n H A e -  

y x a B a h BaHHÄ- y r n e o 6 o r a T n i e x b H U x  $ a ß p n K  b 3 3 U 6 h  b h c o k o A e r n p o B a H H o ß  x p o M O H H K e— 

A e B o â  c T a A H  1 0 X 1 7 H 1 3 M 3 T  H b  b h a b  A H O ia  i o a h h h o &  4 - 1 1  m m , 3 a K a x ë H H o r o  o  

1 0 5 0 ° - 1 0 8 0 ° C ,  c i p y K i y p a  o i a A H  b  3aK aA ëH H O M  c o c t o h h h h  a y o ï e H H i  +  ( j j e p p n i .

KOppO3HOHHaÆ CTOßKOCTb CBapHMÇ COeAHHeHHß, BbHIOAHeHHHX pyHHOS AyrOBoft 
CBapKOß n p O T H B  O Ö m e ä , rçeAeBOS, nHTIHHrOBOÜ- H MexKpHCTaAXHTHo8 K0pp03HH B 

cpeAe BA3XHKZ HHAeyAOBHieAeS yrxe6oraiHieAbHoro npoH3BoAcxaa l a K a a  s e ,  K aK  

y c i a A H  1 0 X 1 7 H 1 3 M 2 T .

/ y o i e H H ï H a a  C T a x b  1 0 X 1 4 r i 4 H 4 T ,  c o x e p x a m a H  4 $  h  c ia 6 H A H 3 H p o B a H H a a  . iH T a .  -  

H O M , n p H M eH H eT C H  FAaBHHM  0 6 p a 3 0 M  A A A  CBapHbEX K O H C T p y K A H ß , H 3rO TO BA H B aeM bL X  

H3 TOAOTOrO A H C i a .

ÂH ana30H eë aonoAb30BaHHH A o c i a i o H H O  n m p o K . B K a n e o i B e  k o p p o 3 b o h h o c t o h -  

K o r o  M a i e p n a A a  O T a A b  1 0 X J 4 r i 4 H 4 T  H M e e i  n e p B u ß  6 a x A  c i o 8 k o o t h  b  p n x e  k h c a o t  

( 5 - 1 0 % - H a H  a30TH aa K H C A o ia  a o  8 0 ° C ,  5 8 - h  65%-h a30TH aa KHCAOia n p n  2 0 ° C , 

10% -a  y K o y O H a a  K H C x o ia  a o  8 0 °c) ,  m o x h u h x  cpeAOTBax, BOAonpoBOAHofi Boxe n p n  

8 5  ° C .

C i a A b  10X14ri4H4. npH M eH fuoT  a a h  H3roioBxeHHH KopnyooB h  A p y r n x  x e i a x e â  

K p y n H o r a Ô a p H T H o r o  C B a p H o r o  o Ô o p y A O B a H H a  a a h  n o x y n e H H A  c x H s e H H H x  r a 3 0 B  h  

A p y r n x  O Ö beK T O B  K p n o r e H H O H  le X H H K H , K HC AO pO A O npO BO A O B OCOÖOHHCTHOrO KHC— 

A o p o A a  B b ic o K o r o  A a B A eH H H  H a  M e ia A A y p r H H e o K H x  3 a B 0 A a x .  C i a A b  1 0 X 1 4 r i 4 H 4 T  

A o n y m e H a  b  K a n e c i B e  M a i e p n a x a  a  a h  K p n o r e H H o S  x ex H H K H  a  a h  O A yxÔ bi n p n  - 2 6 3 ° C  

h  Bbim e 6e3 o r p a H H H e H H H  A a B A e H H H .

C i a A b  10X14ri4H4T H c n o A B 3 y io T  a x h  H 3 r o io B A e H H H  x e i a x e S  le p M H n e c K H x  n e n e ß  

( b  i o m  H H C A e -  a h t h x )  h  x p y r H X  H 3 x e x H 8 ,  p a 6 o ia x > H H x  n p n  T e M n e p a i y p e  a o  7 0 0 ° C  

B s a M e n  o i a A e S  i n n a  1 8 - 1 0 ;  ir p n  b t o m  b k o h o m h h  H H K e x H  o o c i a B A n e i  6 0  K r  H a  i o h -  

H y  c i a a h .

ÛAHOBpeMeHHO o  pa3BHineM npoH3BOACTBa 6 e 3 H H K e A e B b o c  k o p p o 3 h o h h o - o i o 8 k h x  

0iaAe8- 3auieHHieAeß Bexyicn paßoiu no ciaxHM $eppHTHoro KAacca Ha ocHOBe 
x p o u a .
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CpeAH MaTepnanoB stoto K j i a c o a  HaH6 onbmee pacnpocipaHeHHe nonynHAH cianti 
MapoK 0 8 X 1 8 C M  u 0 8 X 1 8 1 1 ,  HCnoJib3yeMux xax h aycieHHTHue CTann b oohobhom b 
B H a e  TOHKoro xojioflHOKaTaHHoro jiHOia ( t a ó n .  2 ) .

T a S r a i i a  2

XnMH'5ecKH8 oociaB $eppHTHbix Koppo3hohhocio8 khx cianeg, %

M a p n a
C S i M n C h S P C a C e

h . 6 . h.6 . He 6 oxee T i h.6 . h.6 .
08X18 T 1 0 , 0 8 0 , 8 0 , 7 1 7 - 1 9 0 , 0 2 5 0 , 0 3 5 0 , 6 -

1 , 0
- -

0 8 X 1 8 T ' l 0 , 0 8 0 , 6 0 , 8 1 8 - 1 9 0 , 0 2 0 0 , 0 3 0

O 
O

CTł
 

►£
> 1 0 , 0 5 0 , 1 0

06« (peppijjrHHe ciajia He3HaHHTen»Ho ynponHHDica b npouecce x o a o a h o 8  Ae$opna- 
umi m Huex>T MeHbmyB npoHHoCTb npa b h c o k h x  reMnepaTypax no cpaBHGHHD o paHee 
paCCMOTpeHHUMB XpOMOMapraHPeBHMH ayCTeHHTHHMH.

C T a n H  0 8 X 1 8 1 1  h  0 8 X 1 8 T n  y A O B n e T B o p H T e n B H O  c s a p H B a io T C H  B ceM H  B u b a m i  O B a p -

KH .

CTann 0 8X181 1 n 0 8X 1 8Th npHMeHHBTCH aah oSopyAOBaHHH nerKoS, namesofl npo- 
MUSUieHHOCTH, ÓHTOBHX npH60p0B. OfijiaCTH HX HCII0JIb3 0BaHHfl BO MHOrOM CXOAHH c  

o6aacTHMH npHMeneHHH aycieHHTHboc CTaAeB-3aMeHHTejie8 , nto no3Boxaei peajiH3o- 
Baib AaxbHe8myjo okohomhb nerHpyK>AHX BneMeHTOB, bboahmłuc b ayctghhthh« oiajiH 
b bha® MeTannHHecKoro h a3 0TnpoBaHHoró Mapramia, MeflK.

n p a  H a 3 H a n e H H B  c i a n e S  0 8 X 1 8 T 1  h  0 8 X 1 8 T h  HyacHO y n a i b i B a i b ,  m o  3 t h  O T ajiH  

H « e B T  S o J i e e  BH C O K yB o 6 m y »  K o p p o 3 H O H H y »  O T o g K o o i b ,  a  i a x x e  c io g K O O T b  npoiHB 
K o p p o 3 H O H H o r o  p a c T p e c K H B a H H H  n o  o p a B H e H H »  o  xp o M O M a p ra H U eB H M H  ayC T 6H H TH H M H  

o ia j iH M H }  n o  c t o B k o c t h  b  c n a 5 o o K H c n e H H H X  c p e A a x  o 6 e  j ie p p H T H H e  c i a r a  6 j i h 3 k h  k  

C T a jiH  1 0 X 1 8 H 1 0 T ,  a  n o  c t o 8 k o c t h  n p o m s  K o p p o 3 n o H H o r o  p a c ip e O K H B a H H H  3 H a n H -  

t e j i b H o  n p e B o o x o s a T  e e .

yflejibHaa 3K0H0UHH HHKejia npa Hcnojib30BaHHH OTajieB MapoK 10X13AF15, 
1 0 X 1 3 r i8 i,, 08X14A r9, 08X18T1 h  08X18Tn B3aueH CTanH 10X18H10T co o iaB n aeT  b 
b cpeflHeM 100xrH a KaxAyn> TOHHy,>iTO no3Bo;mjio 3a  nocneAHH« 10 net C3kohomhtb 
thchh tohh SToro flH$HmiTHoro M e tan n a .

I lp o H 3 b o tbo A H C ia  H 3 6 e 3 H H K e j t e B H x  K o p p o 3kohhoctoBkhx C T a A e S  B C n m ic a B -  

mKe roAH OyAei B0 3paoiaTb bhcokhmh TeiinaMH.

PERSPEKTYWY ROZWOJU PRODUKCJI STALI ODPORNYCH NA KOROZję

S t r e s z c z e n i e

W referacie przedstawiono problem rozwoju produkcji bezniklowych stali 
odpornych na korozją. Przedstawiono, że udział tych stali w ogólnej produk
cji stali odpornych na korozją w krajach wysoko rozwiniętych jest duży i 
wynosi we Francji do. 50%, Japonii - 37% i Stanach Zjednoczonych - 32%.
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W Związku Radzieckim wzrost zużycia stali bezniklowych odpornych na koro
zje w miejsce stali chromowo-niklowej typu 18-10 jest realizowany przede 
wszystkim przez stosowanie stali austenitycznych chromowo-mangamowych i 
chromowo-mangamowych z azotem.

Największe zastosowanie znalazły stale typu 10H14AG15 i 10H13G18D. Pro
dukcja tych stali w ZSRR sięga obecnie kilku tysięcy ton rocznie, przeważ
nie w postaci blach cienkich, walcowanych na zimno.

W opracowaniu przedstawiono przykłady zastosowania stali bezniklowych 
na różne urządzenia i elementy konstrukcyjne. Podano problemy ich stosowa
nia stwierdzając, że nie ustępują one stalom typu 18-10, a w wielu przypad
kach przewyższają je własnościami technologicznymi.

Zastosowanie tych stali w miejsce stali 18-10 prowadzi przede wszystkim 
do oszczędności niklu, średnio 1 0 0  kg na 1 tone stali, co w ciągu ostatnich 
10 lat stosowania tych stali pozwoliło na zaoszczędzenie w ZSRR dziesiąt
ków tysięcy ton tego deficytowego metalu.

PROSPECTS OF PRODUCTION DEVELOPMENT 
OF CORROSION - RESISTANT STEELS

S u m m a r y

A problem of the production development of nickelless corrosion - resi
stant steels has been presented in the paper. It has been shown that the 
share of these steels in total production of corrosion - resistant steels 
in highly developed countries is big and it amounts to 50% - in France, 
to 37% - in Japan and to 32% - in the United States.

In the USSR, an increase of nickelless corrosion - resistant steels con
sumption instead of chromium - nickel steel, type 18-10, is realized mostly 
by using chromium - manganese austenitic steels and chromium - manganese 
steels with nitrogen.

The steels of 10H14AG15 type and 10H13G18D type have had the biggest ap
plication. Production of these steels in the USSR reaches several tons a 
year at present, mostly in the form of cold - rolled sheets. Some examples 
of nickelless .-steels application for various installations and construction 
elements have been presented in the paper. The problems of their use have 
been given stating that these steels are not worse than the steels of the 
type 18-10 and are superior to them in respect of technology properties in 
many cases. The use of these steels instead of the steel 18-10 leads mostly 
to the nickel saving of 1 0 0  kg per ton of steel on the average, what allo
wed to save tens of thousands of tons of this scarce metal during the last 
1 0  years of these steels using.


