L RN

J. Corros Sci. Soc. of Korea
Vol. 28 No. 1, February, 1999
(HF =8>

Al

& dA28)o] ©& Fe-Cr-Mn-NA 2H| Q1|22 dust AF

#d XN & -d F 4. F
dAdgn F&Fon, el dn A=FRR

Effect of Aging Treatment on The Sensitization of Fe-Cr-Mn-N Stainless Steels
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In this work, the effects of aging treatment on the precipitation and mechanical
properties of Fe-Cr-Mn-N stainless steels were studied. Experimental alloys were
designed by the change of Creq/Nieq ratio, and two kinds of alloys having a aus-
tenitic phase and a duplex(austenite-+ferrite) phase were manufactured. Optical
microscope, scanning electron microscope, transmission electron microscope, and
XRD were used to identify the precipitates formed by aging treatment. Mechanical
properties were measured using techniques of a hardness test, a tensile test, and an
impact test. In austenitic Fe-Cr-Mn-N steel, carbide and/or nitride were first pre-
cipitated in grain boundary by aging and then the increased aging time made
intragranular precipitations which showed lamellar structures and grew from grain
boundary into grain. Hardness, yield strength, and tensile strength were slightly
increased, and the elongation and impact energy were largely decreased by aging
treatment. However, duplex stainless steel showed the ferrite decomposition to
sigma phase and austenite II phase as like in case of Fe-Cr-Ni steels. In case of
duplex Fe-Cr-Mn-N steels, the effects of aging treatment on the hardness, yield
strength, and tensile strength were relatively small, but its effects were strong on
the decrease of elongation and impact energy.
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tion, ferrite decomposition, strength, elongation, toughness.
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Table 1. Chemical compositions of the experi-
mental alloys
(wt%)
Alloys Cr Mn V. Si C N P S Fe Cry/Niy
Cl 14.9 22.7 0.22 0.49 0.06 0.350.0060.014 bal.  0.77
C2 235 13.8 0.23 0.63 0.07 0.350.0060.014 bal. 1.45
1. Cro=%Cr+2%Si+15%Mo+5%V+5.5%Al+1.75
%Nb+1.5%Ti+0.75%W.
2. Nigq=%Ni+ %Co+0.5%Mn+03%Cu+25%N+
30%C.
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Fig. 1. Optical micrographs of austenitic(C1) and duplex(C2) Fe-Cr-Mn-N stainless steels aged at 850 (a
& a :1hr,b & b" : 10hrs, c& ¢’ : 100hrs) (Condition : electropolished in 10g oxalic acid+100mL H,0).
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Fig. 2. Scanning electron micrographs of austenitic
(C1) and duplex (C2) Fe-Cr-Mn-N stainless steels
aged at 650°C for 100 hrs (a) grain boundary pre-
cipitate of C1, (b) secondary precipitate of C1,
(c) ferrite decomposition of C2 (Condition :
electropolished in 10g oxalic acid+100mL H,0).
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Fig. 3. TEM analysis of austenitic(C1) Fe-Cr-Mn-N stainless steels aged at 650°C for 100hrs : (a) TEM
image of grain boundary precipitate, (b) pattern analysis of Cr,N, (c) CriC,, (d) austenite.
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Table 2. Chemical compositions of some precipi-
tations determined by TEM-EDS
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Fig. 4. TEM analysis of austenitic(C1) Fe-Cr-Mn-
N stainless steels aged at 650°C for 100hrs : (a)
TEM image of secondary precipitate, (b) pattern
analysis of matrix.
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Fig. 5. X-ray diffraction patterns of austenitic
(C1) and duplex(C2) Fe-Cr-Mn-.N stainless
steels aged at 650 °C for 100hrs.
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Fig. 6. TEM analysis of duplex(C2) Fe-Cr-Mn-N
stainless steels aged at 650°C for 100hrs : (a)
TEM image, {b) CBED pattern of precipitate.

Table 3. VSM Analysis of the alloy C2 with aging
time at 650°C

Condition 1100C 650°C-1hr 650°C-10hrs 650°C-100hrs
Fraction(%) 42.1 35.4 8.1 2.5
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Fig. 7. Effect of aging treatment(65°C, 100hrs) on (a) hardness, (b) vield strength, (c) tensile strength,
and (d) elongaion of austenitic(C1) and duplex(C2) Fe-Cr-Mn-N stainless steels.
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Fig. 8. Effect of aging treatment on the impact
energy of austenitic(C1) and duplex(C2) Fe-Cr-
Mn-N stainless steels.
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