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Abstract Double passes hot-compression test of martensite steel 403Nb (% : 0. 16C, 11.98Cr, 0.03Mo, 0. 22Nb,
0.01V, 0. 12Ni) with internal time between passes 1 ~ 100 s and strain rate 0. 01 ~10 s ™' at 950 ~ 1 150 °C has been car-
ried out by using Gleeble-3500 thermal simulator. With summarizing established different static recrystallization math mod-

els, it is obtained that the activation energy @

rex

of static recrystallization of steel 403Nb is 168. 40 kJ/mol, the static re-

crystallization model is £ s =6.5999 x 107" &7"°& "**d, exp( 168 400 /RT). Results show that with short internal time,
the steel grain size coarsens and the static recrystallization rate decreases; with longer internal time, the static recrystalliza-
tion is nearly completed with most equiaxial grains. During hot compression, the static recrystallization is almost completed

with finest grains in the region with maximum shear strain.

Material Index Steel 403Nb for Blade, Hot Compression, Static Recrystallization
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Fig. 1  Stress-strain curves of steel 403Nb, 1050 °C, 0. 01

s~', internal time ¢ between passes: (a) 1 s; (h) 100 s
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Fig.2 Morphology of structure of steel 403Nb, internal time ¢

100 s, hot compression with 0. 01 s ~' at 950 C (a) and with 10 s~ at
1050 C (b)



$3 4

T/NE % RIEGEIETY 403Nb it B KR A A

BTN - 61 -

FEHL PR, RAHN YY), RS REET
S, R ISR R T R ) R S PR A R R 95% , RIS R
SHARRL, 5B R A R A Y &
2.4 RIEGIEHSEE

iR A 3 (e) #RITBUORE , 76 G AR IR B 2%
KB 3(a,b,c,d) FiXEER) T X AR TR 4R/
HHEE 5, 51 A 2 BOR B9 %5 Sl ok RT3 4k A2
PLAARAS Y SokL, U6 A P4 & EAE HE AT HL R A

s R KRR/, TSR T XK
HAYS], T B R S 2 I8 e s TR, eh il ]
XA KBS REER/N, TXMEHRR T
A DCEAE H R A K0, T H 2R, VXA
R ROTEE T XK, W I IX /S, @i i A RIR Y
59, TER SR RLIE B 43 417 2 S SR 80/ kL, U AR
Bt REATE S ES R, HS D XA, /7
HEPREE R,

B e

2K

P
’.,'/‘

U BT AR
WAL

3 950 CHESE 403Nb WAIARITESL: () 1K (b) MK () MK (d) VIS 5 (e ) FRAH L RE T T X J24
Fig. 3 Morphology of grain of steel 403Nb hot-compressed at 950 °C : zone 1 (a), I (b), Il (c) and IV (d); (e) each zone in cross sec-

tion of hot-compressed sample
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Fig 4 Contours of shear strain in sample
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