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Abstract: X-ray diffraction method is used for identifying and evaluating deformationinduced transfor
mation in 304 austenitic stainless steel after extrusion by ECAP and annealing. T he results indicated
that both o and & martensites were clearly present in 304 stainless steel extruded by ECAP, where the
volume percentage of d—martensite is higher than that of &martensite, and the volume percentage of
d-martensite evidently decreased and that of &martensite relatively increased after annealing treat
ment of the extruded stainless steel. Theresults also revealed that there was aremarkable decrease of
the volume percentage of austenite phase after the firstpass pressing, however, it was less influenced
by pressing and annealing thereafter.
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Table 1 Chemical composition of the 304 stainless steel (mass fraction/ %)
C Mn Cr Si S P
0. 056 1.54 18 0. 44 <0.02 0.016
2 X K/21 ,
X 1Ly L
n Zi: ' RI
V= : L :
1 I 1 no JE 1 no Tk
’ 5
(. / (5)
: 1= Y,a,€&n
I = KpP"vi/2u (1)
[ AN [ o i} o
K= [ 32]Tr] [4TJ m” (2) X ’ " 18]
R _ 1 [l Ak 1+ 005229] (-2.44) (3)
S R Pl sin’0cosd ¢ IR, ()
I (kD i o1 XRD
vd.e K e 0 RO (3
(hkl) 2 :
Vi ;v s F XRD
i p e A X 2 , (3)
; B ;A X R
5 ]0 , I ;e
m 3
o € (1) 1 304 X
: , ldc , 746-1
. KRV, KRiVi  _ KReVe 740°C+ 20min 2de
280 7 21 21

, 740-2
740 C+ 20min



304

ECAP 139

2 (3
Table2 The calculating method of each parameter in eq ( 3)

Firstly calculating thelattice parameters of different crystal planes using Bragg equation and reflection angles, and then fig-

v uring out the volume (v) of unit cell using the lattice parameters and the value of le
The value of | F1 % can be equal to 0, 4f 2 or 16/ % according to the different crystal types and different values of h, k, [, where
| FI2 the value of £ can be obtained by checking tabld ¥ in terms of the atomic number Z and sind/ A0 is the half reflection angle,
Mis the wavelength of X ray) .
The value of p of different crystal planes in different crystal systems can be obtained by checking table!” . For ex am ple,
b plim= 6:p (110 = 12:puy = 8 for the cubic cry stal system.
% Obtained by check ing table!® according to different values of 0
M= r%{ﬂfl+ %} Si;\lzze, where kPlank s constant; mgz atomic mass; % Boltzman constant; &Debye tem perature; x=
e TQ, T is the thermodynamic temperature; {(B%L+ %}— Debye function, which can be gotten by check ing tablel®! accord-
ing to different value of x.
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Fig 1 X-ray diffraction scan of 304 stainless steel after 304 X
treatment by different technices
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Fig 2 Microstructures of 304 stainless steel treated by Ide and 740-1, respectively
(a) microstructure after lde; (b) microstructure after 740-1
3 (v) @ ,e) (%)
Table 3 Volume fraction of austenite(Y), a and & martensites( %)
1de 746- 1 2de 7462

¥-austenite 46.0 4.3 41.0 37.5
d- martensite 38.7 23.0 25.5 14.0
& martensite 15.3 8.7 33.5 48.5
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