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Kefra, 8ARE, ADMEBE, Co HRIRERKE, K, T, HEFSEHER & XX
MRI7)3E N, TR REBUR TR (cluster) RTRUSTFLALEE. SR, DT3RS R T RO Ak
B HORCT RHIBE , 2R B RR PRLBS> LR S SRR, TAM
SLOTTE MR T BN NAR R R b B R xe,  SCRR 9T 3k THIBR AR C, N, HH4E kb
SAMIRENZE;EHT C, NIE o-Fe B AN, REEBEASN. #1014
th: Ni, Co, Si, Mo, VEILEK, B/NCHEMSE TRERLMYENEREME, 6 Y-10A
WEY “200°C We” SEFER BIEENRRELEE, XBARFIH R RHOEED S,
ARBRBREFMAER, BE o-Fe hATRRIYEE BB, X 7% B R T %3 b fr 4
ARBEER, BIREEASIEERRETHRENERBEETR, HHRPEBRERETR
K AR TDALSE A A TR, Mixd 4B A $E TR B e . TR, DEFiad Fe th S-K-K
U I , A OLA] BB 2RAS B O N RE R AR ALY R OB , s R T RS iR N R 1Y
SR PRERBER RN G R PLEE, A TR Fe-C + N-P && AT T4,

SLEB R

R A4S FR ST RBEN R 2 99.98% W%y, FESHEPT, &
SHAEE R IR, HEEHR 613 X 65mm MEE, LERIRTE L &&HK
23 1270°C ,5h HAS B RE T, R, KSR 3X 19 Torr, ARHBIEIRZ. &
SHESENELLE D, 2H&S&E R B AT LR, MWERNEN, K $0.92mm §
REE@LEANERE, ST 720°C,20min HZBRK, ARG, EEER TRE 60.79mm
HINAE22IARE. A RBENTER &L 26% . WEMEREE ™ NHI-12 HEBEK
BB TR, WESPERIG 1074 FRJEED) 0.30—1.27Hz, JEN, KARESEET
2X 10 °Torr,

#F1 RBEELFRS (wtppm)

CE+ ) c N e
A-0 17 120 ~70 # Fe
A-1 17 85 210 # Fe
A-2 17 63 330 # Fe
A-3 17 45 640 #& Fe
A-4 17 18 2400 % Fe

e B4 %

. REMNZRFHNE, FHENZE 340—400°C, RIGIZRIERMES 90—110°C, §&
LRET A-0 A1 A-1 4897 MENE-REMEK, FXE—R, THENRERRE
(T,) BTHREERE. EEAZRAET, AeNENTRERELFRIERES 15—
17°C, SRRV ESBIKE Co MM C, NIRE Cxie B WRREV/N, FFRR
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BEz. B2 ARARSREASNNE-BEML, B 07T MEFALEH,ME Cr
FH 70wt. ppm HE /N 3] 2400wt ppm FI Cxyc H 137wt ppm H/NF 35wt.ppm, REER KE

max BNT 9X 1070, BIREE T, MBRT 65°C, MX@k[131dy, ZEHRE (C + N) REEE
HHI&KHET, 48 Fe-(C+ N) A& Omx F1 T, MOHI2E/L 2X 107 1 15°C, MR
BAV R &4 AQmx M AT, 1/45% 1/5, 3 H, Fe-<lppm (C+N) &4 &

max TIBAE>3X107°, JLPEAE 35ppm(C + N) MIAH I A-4 44 S-K-K EEHK
BEE, XEHAAWREETHIKE C T, HNENEREZEN. ik, #—%
AHNFEESE 0, (B 07'-T MEMEFREEDM ¢ WXAULE3)., HIE3 F
H,% Ce 7£ 70—640ppm (Bl C;™* X 10° £4y 1.4—5.4) AN, 0, 5 ¢ B4&E:
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) RREEM S-K-K
1 - % ‘} by A-0 A .} b oA-1 & Bz RRé&em s
AL PR-BEER 5[5 A0 8% of X ok a)) A0 B&0H A-1 A& e A2 A4

0% A-3 545004 A-4 B¢

2 OWMRMER H, RBET T BORIEE He RITRBR SR8 H K8

H Hy Hy
BERE

(kcal/mol) (eV) (eV)

A~0 37.3+£0.4 0.91 0.71
A~1 32.5+0.3 0.91 0.50
A-2 31.5+0.3 0.91 0.46
A-3 29.3+0.4 0.91 0.40
A-4 28.140.2 0.91 0.31

AFRFA or =1 XA, HLRAN &, FMH ¢ MTH Archenius &, HE 4
KHH B EREHE,FIEFE 2 N, R 2 THUEH,.TUNENHER S SRS T
MBZE ;% Cp £ 70ppm HE1NE] 2400ppm B, H{E M 37.3kcal/mol J{/NE) 28.1kcal/mol, B
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B3 s-K-K BEENBERENXA A4 BN AMERERN Archenius B

TEREE LR (AH) #8353 keal/mol (A 0.4eV),
I

B SR B PR 3 X PR AR A 5 T B WA, (LR A R 2 /N PRRE R/ NSt F4 % 6 L, T R 3
MNEE. XA RS STREERERSS R, RBHKH TN Fe-C +N-P &
& EA bee, BELSHIMERYESERAER, HNE T, £ 195—260°C ZA] (f~ 1.2
Hz), H{E7F 37.3—28.1kcal/mol 35 [l F¢ PUAE i [A] BR % R 0K BE 38 I i 84 K S5 R 4iE , A6 Fe-
N AH S-K-K POz 2%, . FE b, A-0CEFERE A-1, A-2) &8RS, Ml
DHERTFHRLIMIREN Fe-N(C) ZMEEAME. Rk, kit M HM Fe-C + N-P
BEMNEEER S-K-K &, RIS ERERETFSBB3 ™ EnNE.

PSR LR N S R, ZEE 3 15T, M Cr™ 454X 107 —1.4X 1077 (B Cp 24
~70—640ppm) if, 0" F1 Co ZAIRARRRRA

;' =p'C5" + 7, (3)

A g L BIH R, » 0EBE, T G HIBIR (C¥)7%, RIXNA&&TBHERRE CF F

Fe ik, RIBHEREY AR KGTTLIEH, £ Ce < 640ppm §J A-0 E A-3

Ga B, TEBRS, HF AR R MR EREERE. L, CF RN A

& PR TIRE., ETHESTNT BBEERE. 2 52—56kcal/mol®®, BTN,

TEW BN L R B E T RSN, BAr 4R RRUSRTFLE A, KRk, WA SEAI AL
BRI Lo, B0 B R T IREE R E R

La = (a'C*)™, €

Ao o HREE TR ETILE. ETHARAENTMEYESERE, mBRE—-FHEE

& Cree BUNSHRGIA I REN A 8 B EERIBU/NRT Cp 3ETNITI 5 RS AL 6 2 18 38 oK
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MG AR, AN EE A RRRLE, NEGE

' 07 =B "AL% + r, (5)
Rt 87 =g («)/A HHH.  XF Schoeck BRLHA (1) RE—Ft. (5)NFEMH,
TR G S-K-K WEZEr , R Schoeck FRIDTRILAGHNRE , B AT 2 fr 4 B+ B (057 47 B4
T 4 4 1 .

XEHRBEFRHNE, BEHEE bec ZHM o-Fe M EHAERTE, Bk
HE B R T R AR (D) s & A e e s AR A, R 4T $LARMR (T0 ) frdls , (B % 4ot b oy 4
WAFEXEREM, Hit, HORERE Lo EFT IR0 B KR, X3
BIX S-K-K A SR Arsl = AE48 (U0) hrks.

PAEMERERE RS B~ ERERE, XEVMBHAERLE SRS ENEET
BB, AR MT. AR Cnic BICERI7IRE C» B —HH L. BA
(DA Lo, FHK(ORRAQIKA, K18 240 F ot iR F R

T =0a"TCn,;cC;exp(H/KT). (6)
A o =o/(o') Z2HK. (ORFEHERBKEN T,% © WEWELLIEB WM T/, %
TR, TR, XiE,t (6) RIREHEH: MTMA-05A-4 44 Cnic
RN, C3% B Co RETHME A —R/N, BERFERL v HE UEEE&NENFT
o RBUAFE, T E Oma &8 or = 1), REEREMIA exp(H/KT) EAREA. i
M A-0 ZE A-4 ¢, HEHSREE/NLE 2). BRIIBA, RRER T AR,
BRI BIAWI R T, B Co HMMMIEHETR. 4 (6) REEH, 58 W(rcy/
TCnic) M1 H/KT 2|, EBERR., REFREEEMY Crcr CF, T,, H I
(A0 1/2xf) WL BIRERH: XTF A-0 B A-3 &4, XS L ARTEE..

5 A-0 2 A-3 A& 0;' 5 G ZM Wa(2C¥/TCnic) 5 H/KT Z|l%E
FELMRAML, A-4 G&NERUEFIS (LE 3 R L), WHTTHUAT TR,
A-4 S&&BE0 2400ppm, BB T 200—300°C W BEE S B 75 L, R B XA
SEM H1 EDS 5t Fe-P &4 WO REN: 7 1175C B KE, X% 700°C, 3h (RE,
IKEEH] Fe-0.1wt%P- < 0.015wt%C A &RMEN O b, H1E 4 8E S WEIRB L YT
(LB 5). XERH, KEESHAERE A-4 S&EEE, Hik, A-4 58K EE
L= (a'CY)™" KA, SR BWALHRG)RF(6).

B S Fe-0.1P-<0.015C A4&% 0% SEM & X700
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& Schoeck W&, S-K-K JiFRI#IERE H 4 HIBR I T ¥ SBudiERE Ha XIEIBR B+ A0
fretz Al Ahk H, 20,80 H=H, + H,. T C, NHAWBAERAARM AL, B
H, % 21kcal/mol (H 0.91eV), HBE H, AR SZEN. HHERE H B, ERH&
Ear Hy, 8, 28024071, 0.50, 0.46, 0.40 1 0.31eV, XENISC@E[10]-H43—B. X
B, HIEA &M EERIALE A Hy BER S EL. AVRRES H, BE Co BEIMTIAR
BB, f DURRE . ArdSe LROBEE T MR T AL R 1mmE &, (AL 8RN C, N
FrIZ EER (I A R H,) Wb, Co BIMALEEE LB THU8 S, (IR 135
HRMIEHNS, H fah, B4, A4 2E4BLY, EORRTRESEENRE
s W E N C, NETA, MU m H,, UNRBEETE/NC, N7 e-Fe HH) Hy
s BEFCCERI9, 10], X EATDIFEH . bec MY S-K-K NEEM G EIERE, REHS
(BERSFEERGEIBEREEMMEL. %K S-K-K sthRBUERNEE, W&
0.4, 0.5¢V BB K, IH IR M Ar 5525 L5 60 7% Bl e B TR BRE .

Ao iGEe BRI wr =1 XERBET Arrhenius ERKHHY, XM T Schoeck
i, Z=1, 5(2)=06(1 — Z) WEE. DL, faaeid S-K-K §
FEFF 4 Schoeck FEiR, % PNEEA TIRRAUAL B2 1B (TDALEE.

4k B EER VG E BN TESY 2 E, ROPRES IR S-K-K WRIFE T
fhiEH, Courell SHEZEY. K7 2SR 722" 3 0, Bk A kLA I A B S0 20 O i 5% - 1A Pt
BEZ EEREL., ST Fe-N A KL, H Snock SHBMAHAEZEMIT. Evans &
ANPI% I, 78 252K B R 90s, WA Fe-N &4 HH Snoeck FFIACIERE LI5S
B, P, ZETAEFNAMIRGk R, HBRERSLATREN Snock )7
A, TREEH AR IR EEAY Snock HEHLIBAIRBEEMAE —RARE. HRIAEE
&% 107%™ GRS TFRHIZMANRER 8) i, Snoek 5 MM H BIAE 40—50°C sBHE"",
X3 HESC R (2138 Y ZERE B T % P ik Snoek WEIREEH IR KA EFIE T “en-
hanced Snock peak”, ESERUAIIEET (7)) RrHHER Snock SEEFEMN. MU HT
Snoek A FELIREERT, BI% 4 Snoek H W Cotrell SHHALERE, Kk, Snoek #
R R RE SRR T B (Bl S-K-K) NEFBRAR. CLME,EHI S-K-K NIt
HOBERE, 7E& R IREHRE RN bee MELE, Courel SETEET MK, 7 A
Cottrell S FRR SBAIZN AN B ALK BIR , 0 B, H R IR J7- B8 di 2R T AT 72 #Y
BWEREE, A S-K-K Sl BuuE e E-F oA, xS ML R
EAERTDEH, BEREADY EHAOAEER Courdl SHEERETHaI™4
S-K-K PN EE My PR S A RL TE RN, (EATSE B AR E B TEEIN R K EE) (A
Y e < 107 BHXAREETN),TRE Schoeck MREIAVHE, r 4k B diE ).

_E ~ /ﬂa: -i/%

1. BB FUR/INEREY S-K-K PUAE, e (RPN SEIGR BE T 2 /N BB fE  JX e 1
PGB TR BT R T ek, ERSROENE BN, Fe-C + N-P & & HUAREME R R R EE
M4y 2 = kO (R 4548 B IR 0 )N R e/ SRR RAF & Schoeck FiR.
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2. S-K-K WERIBE(TDASHER Corecll SERBRERRT BRI AR, ALH
BHIALE BT d (bowwing) J7RREAT.
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THE SNOEK-Ke-Koster PEAK IN Fe-P ALLOYS

J1 JING-WEN  ZHA0 ZHENG-QI
(Baotou Research Institute of Metallurgy, Ministry of Metallurgical Industry)

He Lipuvan  Gene DiaN-Qr
(Department of Physics, Northeast Institute of Technology)

ABSTRACT

The S-K-K peak in Fe-P alloys has been studied by a vacuum Ké-pendulum. It is
found that phosphorus of substitutional solid solute element strongly reduces the peak
height (Q3'), and obviously lowers the peak temperature (T,) as well as evidently de-
creases the activation energy (H) of relaxation; the I-F peak height Q ;! reduces linear-

ly with an increase in phosphorus concentration to two thirds power C 5 (namely the

square of the phosphorus atom concentration on dislocation lines) when the concentra-
tion of phosphorus is below its solid solute limit in iron. The experimental results
are cengitent with Schoeck’s theory. The mechanism of the I-F is also discussed and
is attributed to the dragging by pinned non-serew (including edge) dislocation segments
of a Cottrell atmosphere of interstitial solute atoms, by migration of the solute atoms
and the dislocation segments moving by bowing.



