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Dynamic Observation and Analysis on Austenite Grain Growth and
Inclusions in Nb-Bearing Spring Steel
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2 Research Institute of Technology, Shougang, Beijing 100041)

Abstract The behavior of austenite grain growth of Nb-bearing spring steel 60Si2MnNb (% : 0.57C, 1.608i,
0.76Mn, 0. 34Cr, 0. 022Nb) during heating at 950 ~ 1250 °C in vacuum has been observed by using high temperature mi-
croscope, and the curve of coarsening process is fitted by Arrhenius equation to get the austenite grain growth dynamic
curve; and an analysis on occurred second phase particles has been carried out by using scanning electron microscope
(SEM) and energy dispersive spectrometer ( EDS). Test results show that the grain coarsening temperature T of Nb-bear-
ing steel 60Si2MnNb is 1 050 C it is higher that of steel 60Si2MnA by 100 °C ; the occurred second phase particles in steel
are nonmetallic inclusions.
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Fig. 1 Heating test scheme of Nb-baring spring steel
60Si2MnNb
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Fig.2 Morphology of austenite grain of Nb-bearing spring steel 60Si2MnNb at 950 C (a),
1050 °C (b), 1100 °C (c), 1150 C (d), 1200 °C (e) and 1250 C (f)

AF:D- SRR/ wm; B- HE Q- SRR KEE
B8/(J - mol™');R- S{kE%, H8.314 ] (K-
mol) ' ; T- 45 XHRE/T,

RELAR(2) ]G InD-1/T K FR %k, Frigih s
W 3(b) BiR B ERA R R AR ALK X
BrER i AR K KITERE . BTG REEMRELN LA
1050 C B & A 2R , T 38 i Firoxeh LR FE LAY ki e
FHEABRE, A T Rm, B X —REBAKKE
FEHIE A 761 200 CUAEH AR - A, FE
BHTHA BRI IBELALR, RAZIRE
PN IIE 388

%t F 60Si2MnA i3, T 7 950 CEHF", i
BN A & uEE, ZREHHEFE050 CTL
A MR T 100 C, X FERH TREHFME AT
HALETE RO, BV 4R IR F 78 & A1 R B & 3

BRENREAHAASE. o o0 ®
BHARERT AR o | ss |
REdkrd e, YEEr 5 csol
RN, TR A BT 3
thenivs RMARMARES £ | ok
SR SO AR B A B ol 40
D=8 - e"p( —%') (1) 0350 1000 105 1100 1150 1200 1250 65 70 15 80 85
154 (1) BT e e
’ 1) I BT 545
i B3 & Nb AEH G0S2MAND SLE KRR A Sl 11 2% 2% () HIIL G bt K ACHL
—me- (). (L #(b)
lnD = In8 ( R ) ( T) (2) Fig.3 Kinetic curve (a) and coarsening behavior (b) of austenite grain coarsening of Nb-

bearing spring steel 60Si2MnNb



60 - BN

RV

AN SR BATHE R, BB T R

R SN

2.2 BRI ABRCT AT
AR, 6 R R & MR A E1250 C

G AR E S &4 T B R A, BEJE 21T SEM

WAL K EDS 4347 , S HEAH WA HAE. BTE

BART Si-Mn 249, Bl &S WEREXEIERS
PRI | MSCI s 1% 5 1 SEM BA &
EDS e T LA 4,

B 4 Hide R YREIE AT 4 R T LA I, L 4
(a,b) FH MR TFEELR FEEBREY, X
£ ALO,, F & A Ca0 Mn0,Si0, 1 FeO FE ALY,

T /%

4548 29.09 10.73 9.33 1.80 3.56
4930 30.73 7.67 837 0.54 3.40

46.82 36.45 223 2,02 12.48
4404 3894 5.06 4.71 7.25
465 0.45 3.56 4.07 87.27
1.89 98.11

Spm

B4 & Nb B 60S2MnNb H1 % 3 BEIE AT MK Z WA, SEM
Fig.4 Morphology of inclusions in Nb-bearing spring steel 60Si2MnNb, SEM, and spectrum analysis of each spot
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