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Abstract: The flow stress of Fe-15Cr—25Ni superalloy was investigated in the temperature range
from 950 to 1200 and at strain rate range from 0. 005s™ 'to 1. 0s ' on Gletble-1500 test ma—
chine. T he experimental results show that dynamic recrystallization occur in evidence during hot
compression of Fe-15Cr-25Ni superalloy in the experiment condition. The flow stress of Fe-d5Cr—
25Ni superalloy can be represented by a Zener-Hollom parameter in the hy perbolic logarithm type e—
quation. The regressed peak stress expression is b = 2.3139Iln€+ 9. 580495% 10 T '- 538.12.
The hot deformation activation energy of Fe-15Cr-25Ni superalloy during hot compression is
373. 71k J/ mol.

Key words: Fe-15Cr-25Ni superalloy; hot compression; flow stress; Zener-Hollomon parameter; de—

formation activation energy

Fe-15Cr—25Ni )

650 ,
, 1
650 ,
[ ( /%) C
0.06, Si0.52, Mn 1.1, Ni24.1, Cr16.0, Mo 1.1,
s , Fe- #10 mm s
15Cr25N1i s 750kg A6mm , Bmm X

15mm , Gleeble-1500



/2005

6

”

: 950, 1000,
1050, 1075, 1100, 1125, 1150, 1175, 1200
:0.01, 0.05, 0.1, 1.0s™ ", 1.0
10 /s, Smin,
2
2.1 -
240 [ (a)
200 |
o 160}
%_ 120 1000
© 80 /_’IT.SO‘C-“—J’I
40 L
0 . . L L
0.0 0.2 0.4 0.6 0.8 1.0
40|
0 —
0.0 0.2 04 ¢ 0.6 0.8 1.0
1 —
Fig. 1
(a) 0.01 s 1
2a 2b 0.1, 0.15
TEM , ,
2.1.2

Gleeble-1500
Origin6. 0

, €
2. 1.1

1 Fe-15Cr-25Ni

2 o
240
(b
200 |
160
] '> 1000 C
g 10 /E-c\—”'
[y 11
80
40 |
0 " ——
00 02 04 06 08 IO
t
240 (d 1000°C
200 1 1050°C
160 1075 °C
%‘ BT
Z 10f ’%—%«
o //__-—-—HLML_‘\\
80 f
40|
0 PR —_ i
00 02 04 06 08 LD
1
(a) 0.01s™ % (b) 0.05s % (¢)0.1s ' (d) 1.Os™!

T rue stress-strain curves of compression at the same strain rate and different tem peratures

(b) 0.05s 15 (¢) 00.1s 1 (d) 1.0 s !

3 , Fe-15Cr25Ni
, 3
2.2
o T
Zener Hollomon 1944 o€



Fe—15Cr-25Ni

a,/MPa

a,/MPa

3
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Table I Peak stress at different temperature and stain rate _ 538 12 (7)
T em perature Strain rate Peak stress
/ /s 1 /MPa ( 7) ’ ° ’
950 0.1 202. 6367 ; ’ ’
0.01 102. 0508 ’
0.05 136. 2305 3
1000
0.1 169. 4336
1 poeqp (1) Fe-15Cr25Ni 950
1200 0.01 15" ,
0.01 102. 5391
0.05 136. 2306 ’
1050 ) ) )
0.1 148. 4375 .
1.0 182. 6172 R , ,
0.1 121. 5820
1075
1.0 166. 0156 (2)  Zener-hollomon
0.01 59. 5703 Fe-15Cr-25Ni
0. 05 62.5 ’ Fe-15Cr=25Ni Z
1100 :
0.1 111. 8164
1.0 164. 0625 Z = €exp(44949. 4828/ T)
10
H2 o 35, 1836 0y = 23.139Ine+ 9.580495x 10° T '
0.1 89.3555 - 538.12
1150 o 1347656 (3) Fe-15Cr25N i Q=
: - 373.71kJ/ mol
0.1 86.9141
1175
1.0 122. 5586
0.1 71.2891 (1] . [M] .
1200
1.0 107. 9102 - 2002.
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