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3auru~a nclccepmunn CocToMTca IinojbPJ 2005r. B H a  

sacena~~cr n~ccepmunoHHoro Coema ,42 12.165.07 B Hmeroponc~o~ 

rOCy,UllpCTBeHHOM TCXHMqeCKOM YHMBepCHIEX no allpeCy: 603 155, 

TCn-41, r.H.Hoeropon, yn. MHHHH~ 24, ~ o ~ n . 1 ,  ayn. /3DV 
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npn onepatrnfix 0 6 p a 6 0 ~ ~ n  nametrneM, B YacTtiomn, npn xonon~ofi BbicUKe u 

Rurctia 3ma9a, ~ p e 6 y t o m  pelueHnn npn H ~ ~ O T O B J I ~ H U M  ne~aneii 

KpeMeHHJl, COCTORna B 06ecne4e~~n HX B ~ I C O K O ~ ~  IIPOVHOCTII H Ha,Qe)KHOCTH ll0 

cpasnennm c T ~ O B H M  cnnasoM BT16, runpoKo u c n o n b s y e ~ b ~ ~  B HacTonuee 

BpeMI PJUl iipO#3BO&CTBa KpeneXCHMX neraneii XOJlOAHblM MaCTHVeCKIlhf 

ne+op~spoea~ne~ ,  wo nospe6osano p r i3pa60~~~ n Btienpetinn pnna 

TeXliWKH W He~OCTaTOYHWf V O Y H O C T b  n P U M e H R e M b l X  KpefleKHblX H3~CSIltfi bi3 

cnnasa BT16. 
. . 
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IIOBOMY nonlrcMy nllrepeca K Twratiy n c ro  cllnanaM n paclllnpcl{wla 06nac1.eii 

H~+TRH~SI  H XHMHLIeCKaSI IlPOMblUJleHHOCTb, ~BWIUUII. H KOCMOC, B KOTOPblX 
. , ;  .: 11- *!'G5'?UlL k & 8 - 3 C  i 4 

nosenetlnn cnnaia BT35 npn xononHoM nnac-rH.tecKoM n e h p ~ n p o e a ~ n u  H 

~ 0 ~ f l e ~ ~ t o l l k ~  CTapeHHH, KOTOpble 6b1 Il03BOnkiJIH pa3pa6OTa~b TeXHOflOrHtO 

3. M ~ Y ~ u T ~  3ah'OHOMePHOCTU BJIURHnII X O J I O ~ H O ~ ~  f l e @ p h l a ~ H ~ ~ ~ a l ~ e p n ~ ~ ~  H 

4asoebre npespaueHnn B cnnase BT35 npn crape~nn.  
, , : '"I" . , . , >  . . 

4 .  M ~ Y ~ H T ~  BnMRHHe PeXl4MOB 3aKaJlKH, CTapeHnH, PeXHMOB HTMO Ha 
MexaHuvectiue cao'iic~sa cnnasa BT35. ' .' "&r' 'n.."p 

cnpyh-~ygy u hlexatlnllecKue ceoiicrma 06pasqo~ cnnasa BT35. 
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1 .  C y ~ ~ a p i o e  cb~ePx~wne ~ ~ n w 3 ~ 1 % p o n , ,  Aue~e'w~~oc vepe3 9unn~an~r1.r 
. ~ O M W ~ E Y H Y , A ~ ~ ~ P  RI'OPW w r ~ # e c r ( y w  KOIUSHV~WK) 

( I 1% Mo). 
7 .  , ' I ,  ' " : .  

2. cYh(MaPHok ConepxaHHe ~-craihn3aTopoe He AONICHO 6urd C~IWU~KOM 

BennKo,   ax ittat & b y W n u l c e ~ n e ~  [Moj .;(Kp)f *BpX *OnrumanbtlbIx 
3 ~ a r e ~ ~ n I  c ~ ~ m s  @&KT a q e ~ n n  143-?g+ X#ep,%#y Konuvecrea 
ynpoq~stoutefi a-4a3b1. 

AOCIUrHyTO llpn CpaBHMTC:lhHO HeBblCOKWX T ~ M , ~ ~ ~ ~ ? ~ ~ . , : ~ ? ~ ! Q , ~ x $ ~ ~ ~ , R  

Te.reHu% M m n a  npn rop~scii ne+op~auwu, B 1.or.t krncne w B 
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U30TePMUtleCKUX YCIIOBWIIX, O C Y ~ T B A R ~ I I  CPaBHHTeJlbHO JleTKO. %U 

$~KTOPM nPWBOAXT K CHHXetlWtO . : MY)CIMOCTH IIPOH3BOACI.B~ 

. nony@a6pn~a~og, KaK M3-3a YMeHbllleIlHH. , 3 t i C p f e T H ~ l e C K U X  paCXOAOU, TaK 

n e pe3ynb~ai.e BO~MOW~OCTM n p u ~ e ~ e ~ i n a  ~ e l i e e  aopornx 

LiHcTpyMeliT&llbHblX M a l t p n a J l O B .  

b) B b ~ w ~ y r o  X X H O n O r W ' i e C K y l o  M ~ ~ ~ H O C T b  B 3aKa.JlCliHOM COCT05LHUH. 

3 0  CBRmHO C TeM,  'LTO B-@-, H M e M u t a R  p e W t 7 l X y  OUK, n 0 , ~ B C R f i  

npupone b e e  nnacmraa, r e M  reKcarQHanbnarr a -&ma n p n M e p H o  

T~KOP nce c r e n e H n  n e r n p o e a H H o c T n .  B s a ~ a n c ~ ~ a ~  COCTOSHWH 6-cnnasu 

. - nyewr: ~ b l ~ o ~ ~ m  n n a m n L l H o c T b ,  6 0 n b . ~ o e  y m t r c H e n y e  n nonepewme 

cyxwwe H I~OYJ-OM~ X(W)OII@ 06pa6aiy~a1a~c1 rJakneHneu. 

C) h b U I 0 k  +@KT TePMHYeCKOrO YnPO'LHeHHR, 9 T O  CBR3aHO C ~ O J I ~ J J I N M  

n p e c b ~ u w e ~  3.wanemoii $ +am. Pacnaa n e p e c b ~ u t e n ~ o i i  $ - 4 ~ 3 ~  npn 

m p e H n n  0 6 e c n e ~ a e ~  n o s M m e H n e  n p o s H 0 a - u  cnnasa B 1,s- I ,7 piua. 

d) B W K ~ ~ O  r r p o K a n n B a e M m ;  cnnam npolcannsalorm npmrecrcn npn 

BCeX Ce 'LeHHIX npOMblIlLneHHMX n 0 n y 4 a 6 p u ~ a ~ o s .  

e) Lonee ymwoe c o v m n e  M e x a r i n s e c p i x  CBOBCTB: B M C O K O ~  ~QOYHOCTH, 

Bo sropoii rJrase n p n s e n e H  X H M U ~ ~ C K H F ~  c o c T a B  2' N C C ~ C L ( O B ~ H M X  

MWK cnnasa BT35, n3 uoropux .no c ~ a ~ a a p r t l o f f  X x H o a o r n w  H a  BCMnO 

6 h m n  w r 0 r o a n e H w  ~ C T ~ I  H a ,  a x p o ~ a ~ ~ ~  c m H e  AY0-250, K o r o p s l e  nocne 

~ep~mecmfi &pa[iorxs s q ~ ~ o f i  new 'CW 3.1.1 n M e n n  c n e n y x o u t n e  

M e x a t u i r e c K H e  csoiima: q, = 767-791 M b ;  S = 18,3-21,6%. 
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- 
me& xononnoil n e ~ a u ~ w  ge%poi&ocn. {GOB s o ~ p a c ~ a y .  B nyre ..- - - 
~ontrr- ~ H ~ K ~  '-rerc~&~a n p o ~ .  (!j ~1 S? (I  I 1) C321> 

L - *%- - + (100) <310>. . - ,U " .- . , . y  -.A, r -- - < t - -  
.=;v"<%: -,- -- .*G>%<. 

G , . *. = ---. 
 em, ? - -4- .- 

IIp n a b  xononHoKaTaHslx R U ~ R  uo.Enna~a BT35 no A-~TO&IO 
r _ _  - 

BMcoKnx -reMnepa-ryp e HHX n p o T e w T  npqutms~ n ~ ~ ~ m ~ i q a w i n  n gzicpn- 
- I .  

8 .  

c~annu~auuu. Onnoope~e~no nponcxoh mn.& g-mbtrtk P-M. 
- - 

Ha pucynrce 1 npenmmma ~uK1Mnayiciypi fani3n'Hod&~k'& 

crmm BT35 nocne pa3nurkisax pemuoe o6phu.  Mexa~nrwwe cm#orsa 

XOJlOnHOKaTaHLIX IIHCTOB COCT8BUJIU: 

a) ncxomoe montrHe: o, = fK2O 

Mlla; y ='% %, &= 26%. 

Ha p a y w  2 nnKa?aflo 

nneroe u3 ennam BT35 h3 p~ 

H a  npouecm n o ~ ~ r 0 ~ ~ 3 a u u u  
5 .. - *..- . 

IlPUBOUHTX H @ X B M m l O  TB+nOCPU ~bflfene~~~"NI%&K 

a-ct,abl. ffmb~luenue rew lieparypu kulpeaa npnBonnr K CH nxenuK) TBepnocru 

w-+ WL ~wyiWrn& .c?.s~&Hu. 

Ha&knbtl~aa Tsepnocn. &wiw&cs riocnc rra$i~$'hglti 450°C B mqe~ue gonee 

5 Y. 
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f 

, > 

a) 700°C, 30 MWH. 

. ). C 

. . . .  

. .  .. . .,.. . ' J ! .  ", 
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Hampruym T e X H o n o r m H m  npu xonowfi net$op~aunn. B ~ a 6 n w e  I 

npHBeAeHM LIaHHbIe IlO BJIHRHnlO T e M l l e p ? y p b l  Harpem H CKOPOCTH O X J I ~ ~ H W I  

Ha Tsepnocrs (HRC) cwam BT35, a B m6mue 2 BnnsHne ymuanrrarx 
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SHIUIL B lloneAcHnn Ma.lcpHana ~a allnwn n~acrurec~oii  ac@p~aunn npn 
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Auarpiw~a .xapclrr~epla3yew aqw bwwawr~rrw ~ ~ ~ U B O G T M  fi&aw 

(npn 500 n 600k). npn ~e~~leparypax,  HnSe 500°C, 3apowenne a-()a.jb~ 

nparrcxom~ no 6culu&$y?nol1tro~y ~ e x a t l m ~ y ~ ~  . a HWIUC 500°C IIO 

' J " I J '  

4a3u npn noH~~xekHblx n nbsulueHrsMx ~e~hiqa-&Bx. C K O ~ ' ~ C ~ ~ O  d natiHoM . . ? . . !  ' 
1 % '  . h I ,  1 

CJIYae He Y m O C b  3KCn~pWM~HTanbHO 3TU MUHW&i)-WW pa3B-b. 

. Cyeennseaine~ c~opoqru oxn- npn 3a~&rce, p-ok.ru~ocrb P+asb~ 
f *\ 

npU' CTapeHtiH yhaeHMlrae7C8: %- ~ ~ K O H O ~ ~ H O C T ~ ,  Y & ~ ~ e ~ ~ ~ ,  CBII$HB C TeM, 

'IT0 C YBenHqeHNeM WQPOCTW OX.llaX.Reiin8 B 3aKalleHHOM COCTOHHHB B03PaCTaeT 

. \  . 
Hepaal+o.eecHux ea~a~cni i ,  Kmopble H y c u o p m ~  pgcnan nepecb~uehi~oro 8- 
Parnopa. 

B ~ M H H ~  anu~enbwcTn c ~ a p e ~ w  npn pswnmflsrx ~ e ~ n e p a e p a x  Ha 

TBepnocrb npymoB cranasa B35, wc,meHHoro t 82'60~ B mnyi q m m m a  Ha 
C 

pwcynKe 4. ~ w ~ p o e r p y ~ ~ ~ ~ a  iip+;a lcnnasa BT35 nocJie onHqqacoBoro 

CTapeHHI flp T ~ M S I ~ ~ ~ - % @ ,  600 I4 6 5 ~ ' ~  IlpHBeAeM Ha pt4CyHR 5.' ' ' 
, . : . "l 
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20 M K M  

PHC~HOK 5. Mmwocrpycoypa rcpymcoe cnnaea BT35 nocne omwacoeoro 

crapenws! nnpn rewneparypax: 500 (a); 800 (6); 650°C (B). 
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HeHaraprorallrwx, n33a wro, YR) yaunerj. ycuoprq tiatlano pacnaaa P+ubl. 

&nrenbnmx. H H K ~ ~ ~ U ~ O H I I W O  sepuwa npn pacnarme ~~w ,npaeAena B 

m6nnqe. 4. Ilpn ecex n c c m o m w x  .TeMoeprrrypax c-rapeitnfi Taepnocrb 

HeHarapTcwzurtiMx 06pa3uos ocnercn rrpamnuecKu nomntleofi npn sslnepmKax 

Y M ~ H ~ W ~ ~ R ,  a C ~ M  M~KCWMYM CT~HOBWTCII W H X ~ .  , . .  

OIIHG~HHM~ 3aKOHOMePHOClU COOTBelCTBYKYT MaCCH'leCKHM TeOPHRM 

rurcnepcaonHoro TeepneHm: c nomwenneM TeunapnypM cr. ~ ~ W Q G M  

crape~lllr npoqecc~ pacnaaa ~ e ~ a c r a 6 m b ~ o i i    as^ nepexom-r OT ynpou#prou~eii 
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3a~an~oti .  C~apeme npki TewmpaTypax 450-5500~ norimner n-a~b npenen 

nporrrocm B nnar1a3o~e 1150-1340 Mna, B ~~BHCHMOCM OT ~pe60~a~m K 

6e3 orpammeHm pecypca s~cnnymnu,~s~o norm ~neae BHrue, s e M  y A~A~JIHZ~ 

H3 CKlJIaBB BT16. 
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~ P O M M B K ~  B ~ l e ~ T P ~ @ y r e . , ~ ~ ~  ; f .  . : I  .%, : : , - : ~ ~ . . 4 3  

C ~ m ~ n e  o~cana-woro noKi)id~fi , . . .  . .  
y . * : ; 7 ;  ; , 2  - 

~ o d p n m  06p6or~a  ( ~ ~ r i e ~ w e  @ a c ~ e  Fa Ko~ue'cmjpm~r)~, , . .:.. . I,. 
"i' * 

T O K ~ ~ H ~  O ~ @ O T K ~  (4?0JQt?3~a . H ~ o ~ $ @ $ o ~ o  . . . .  TOp9a r 0 ~ 0 ~ ~ )  iTt ti<tF; 

,-, . 
' 

' ' S M ~  . I _ . , ,  . ?-u"+Y@Y~~; .r%~l r : ,  ; .;,- i- : ... !. :; ., . .mwd 
To~ap~ano6pa60ma (apo~ol l~a  ~ O ~ O B K U )  . , . . ,. 

: rdw 
Torapttan o6pa6ma ( k r e ~ u k  @ K G B  U ~ ~ H U ~ B O M  ~ B C P C T @  . 

, < :> :. ---  ... _ . . . . .  
: :. 

runpononnpos~a B cneu. 6apa6a~e. 
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6.  llpsi +mrcartwn $+am BaKyyMnuM ommroM npu T e M n e p a q q a x  P- 
c&km e n m d a p o t r ~ ~  o_%mweHHeM 60 cuopocpbr0, kh taxe  
&'&%&, 'pac'I%Ui' f%@rsbi '@h d . . p k ~ d ~ ~ ' n p o n c x o ~ ~ ~  h&me&ee, u e M  

n p ~  &~KCWS m a  x u m e ~ ~ o i i  B Bone, wo 06yu10sne~o w.&iibluek 
K & u ~ N ~ x ~ Y H % ~ ~  ~ p a ~ # o * ~ " -  ': @- "'*h 
0 ~ ~ e ~ ~ - r l . j &  &&& . ~ H & & Y ~ ~ @ ~ B X  %@@#&$&fi npi  

CMeu(aCn;II S CTOpOHy M e H b l U H X  B&JX!~X~C~..~ ' .' ' IA: " 4' . ' 
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o 6 p a 3 w  C W R ~ H O  ~ 0 3 p m a e ~ ,  npn r r o ~  w s a o  ywnveynn  ..-mepaocm 
yueHbuJaeTcr c nosbalueitneM reMr1epaTypt.i crapeHns. l l p w  TeMnepaTypax 
450-600'~ CyurecTseHiioe nosulueHue ~ e c p n m  ~a6nroaae~cn yrce nocne 
m H J I  5 MHHYT. ~ P H  T@M~~~WX; 'klX3wSl - 4 9 0 - 6 0 0 ~ ~  l'Wp&Wrb C 

yewrn3enweM u n n m b ~ o m  CTS~WII ./no~kliuaenkr AO Hercampor0 
MaKcnMyMa, a s a ~ e ~  y u e h ~ u a m f i .  C! moMacrrtneM umltepaypsl cmpmnli 
MvTWbHWTb CTZIpeHHr, COOTBtXCTByl?UaR_ 3TOMY . MaKCHMyMY, 
y ~ y ~ s w h ~ c i i ,  a' cad h a r c n ~ ~  m n o e n m a  dnue. '3ro m o p m  o TOM: d o  c 
noat,irlleu&k' ~ehi i iqaiypb~ n a n i i - r e n b s q  d l j euw# npoueccu Uircnaaa 
lW'k~ra6~nb~of i  P-bI IIepeXOZMT OT , $ f @ &  CT&R K 

YCTaHOBHBluehiyCfi ynpOsHeHHI0, a 3a7eM' K - ~ ~ ~ C ~ ~ W B ~ H H I O .  ' ' 

9. M m r c ~ ~ a n ~ o  nomraeMaR rsepnocrb npn c ~ a p q m ~ n  ~ a r a p r a e a w ~ x  
0 6 p ~ u o e  (50-52 HRC) c y w m d e ~ ~ o  6anbuq  se# npPl c ~ 8 p e n ~ ~  ~fipiwuos, 
s a w e ~ m x  ~3 P-0.6nac~n B ~ o w < 4 0 - 4 3  HRC), 3a c ~ m  o6pwearuarr 6anee 
M ~ J ~ K O A H C ~ C H O ~ ~  U - @W~W H3-+ . . 

1. B O J I O ~  B.A., Bopo6bes M.A., ~ o ~ o 6 b e ~  A.M. B ~ ~ C Q K O ~ ~ O Y H ~ I ~  
TNIilHOBble CMaBM Qna OTWTCTBeHHMX 3JleMeHTOB KOHC~PYKZW%. 

I 
H.Hosropon, Bonro-Bn~c~oe n3n., 2003.224~.  

2. Bononn~ B.A., Konasee E.A., Bopo6hee A.M., Moucees B.H., Bopo6bes 
M.A. B n n a ~ u e  crape~nrr Ha qyrcrypy n m p n o c f b  ~ a ~ a n e a n o r o  cnnaea 
BT35.- M ~ B ~ C T U R  B Y ~ O B ,  U B ~ M  r.terannyprun, 2004, Ng5. - C. 42-47. 

t 3. Bononu~ B.A., Konaqes G.A., Bopo6bee A.M., Moncees B.H. ctBnnn~ne 
I .  xonon~oii net$ophiasnu Ha ynposxietine cnnatla BT35 npu C-rapeHnuu. 

MUTOM, N12,2004. - C. 20-23. I 
4. Konases E.A., Bononn~ B.A., BopoBbes A.M., BopoBbee M.A., M a M o ~ o ~ a  

9.C. B n a a ~ n e  mpeHuR Ha @awearl coclas n r%epnocrb s a ~ m n ~ b ~ x  
npymos cnnaea BT35.- Mssecms TynTY, Cepnx Merannoeeneme, n ~ n . 4 ,  
2003. - C. 137-142. 

5. Konaqes E.A., Bononnri B.A., l l o n b ~ n ~  M.C., HWJKWH M.A., Bopo6bes 
A.M. Bmrrune ycnoaafi oxnaxaelim npn s a ~ a n r e  Ha rewionorurecKne 
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cdc+r;Bas8~ane~f1oro c lmm t3T35: - Texwcwcirn~ nerrwx cluraaoe, N21, 
2005. - C. 7- 10. I , . ,  . 

. . 4 9' 1. ... .U ,,fc ' 
6 .  Ropo6bcs M.A., B o p W ;  A.Mi 4. s @ i m .  0 ,am3yuem ,M~'WWB. 

Mswcsp8cmii dkpt~ee c c M a ~ e u m  H. selcolcurcutqwtyprrble 
s -. ~ O ~ * ,  H r ' r Y ; J i . k k 3  marn.i, I.%!%? 13. 92-94. ! .I (,** 

4: Konocoea T.M., BopoGbes A.M. K eonpocy o eeldope ~extionornn ann 
no$bl;le~hn nonroser~& 4~1e~el;ks ~ o ~ c r p y ~ a n f i  H nnc1pyMeH-m. 
M~XRYTJOBCKH~~ C ~ ~ P H N K  HaysHblx lipY~oa ctYnpaane~ne crapenneM -:. mmor H ennr~oe,~Hi"rY, H.Homapcr~, 1m&. - C.85-87. 

J ,1 
10. Bopo6t.e~ M.A., tjop06be~ A.M. E $ O ~ O ~ H H  B.A. Bb160p Mmepnanoe n 

~ex~onornk s wiunHocrpoeHnH, HITY, H.Hosropon, 1998, s.1 - 44c., 
v.2 - 26c. . . . += . .I .'dl . ..* - *  :. . . 9: 7. . '. ,... . 5 " .  -.. -.- 

I 1 .  BopoGbes X:h. na%rcr NP 2197?83,26Cl3,8c. ' 
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