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Synopsis :

The effect of W and V on the high temperature strength properties of 12% Cr-15% Mn austenitic steels

was studied from the view point of precipitation hardening and internal stress.
addition to the tensile and creep-rupture strength was not so large.

The contribution of W
By contrast the combined addition of

W and V increased the strengthes considerably. These are resulted from the precipitation of fine vana-
dium nitride (VN) within grains and the enhancement of Mj3Cs type carbide precipitation at grain

boundaries.
tion movement disturbed by fine vanadium nitrides.

The V added material had large internal stress value which is considered to be due to disloca-
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age-hardening.
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Table 1. Chemical composition of materials (mass% ).

Symbol C N Si Mn S Cr Ni w A%
2CIN 0.20 0.10 0.01 15.3 0.001 0.004 12.2 0.91 <0.005 -
2CIN2W 0.19 0.13 <0.01 16.2 <0.003 0.006 9.40 0.84 1.84 —
2CIN3.5W 0.18 0.12 <0.003 15.42 <0.003 0.006 9.57 0.87 3.22 —
2CINO0.5V 0.20 0.113 0.074 14.9 0.002 0.004 11.64 0.88 — 0.61
2CIN2WO.5V 0.20 0.13 <0.003 15.36 <0.003 0.006 9.60 0.88 1.83 0.51
1C2N 0.10 0.24 <0.10 15.53 0.002 0.005 12.57 0.96 = it
1C2N2W 0.089 0.15 <0.003 15.23 <0.003 0.004 9.50 0.86 1.80 —
1C2N2W0.5V 0.095 0.216 0.073 14.97 0.002 0.004 10.72 0.88 2.01 0.62
2C2N2W 0.19 0.21 <0.10 14.73 0.004 0.008 11.98 0.88 1.68 —
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a; 12Cr-15Mn-0.2C-0.IN b;a+2W

Photo. 1.

a; 12Cr-15Mn-0.1C-0.2N-2W b;a + 0.5V

Photo. 2. Optical micrographs of the 12Cr-15Mn-
0.1C-0.2N-W-V alloys aged at 973K for 36ks.

c;a+ 0.5V d;a+2W+ 0.5V

Optical micrographs of the 12Cr-15Mn-0.2C-0.1N-W-V alloys aged at 973K for 36ks.
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Fig. 1. Effect of aging time and C, N, W and V content on Vickers hardness of
12Cr-15Mn-C-N-W-V alloys aged at 873K (a) and 973K (b).
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Fig. 2. Effect of W and V on the tensile prop-
erties of 12Cr-15Mn-C-N-W-V alloys tested at
873K.
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Fig. 3. Effect of W and V on the creep curve of
12Cr-15Mn-0.2C-0.1N-W-V alloys tested at 873K
under the applied stress of 216MPa.
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Fig. 4. Effect of W and V on the creep curve of
12Cr-15Mn-0.2C-0.1N-W- (V) and -0.1C-0.2N-
W-V alloys tested at 873K under the applied stress
of 216MPa.
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Fig. 5. Effective stress and internal stress as

functions of applied stress at the minimum creep
rate deformation of the 12Cr-15Mn-0.2C-0.1N-
2W alloy at 873K.
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Fig. 6. Effective stress and internal stress as
functions of applied stress at the minimum creep
rate deformation of the 12Cr-15Mn-0.2C-0.1N-
2W-0.5V alloy at 873K.

BB OBIZHWZ 7407 —i3 0.2 umBLL T D%
EE@EBIELHOT, BB VN 3l s hi
PolbDEEZLNS.

4-2 BERAE

4:2:1 HBRFIEMEI R I )—T 5 T7F v —EIC

2T

Fig. 8 iZ 973K, 360 ks D Bs&hLEE % L 7z 2CIN %&#F
RO 1C2N ZM O E BN EBMEICL - TH O RHTH
MoOMERSEXRT. VENIMICBW R CHEE
DEWT ENTHLN, O EHNVIEMMOERS
RME, I, 2T T Fr—METEODLIL
WHESLAE—HRTHArEEZONS, 2L, 22TH
SR S X BRI O R TIIE T MsCe B
RITH B EFREENTZDOT, ViEhid MysCs B
RO bIEETHLEZONS.

7, ETHAAEHICVERMEEMEE VN 2 HAH
AT &8, BREEHONTIEHEEOL I LICLD
BiRMEY VERMMF IO RECHEMESED
DEEZLNE.

%8B, 2CIN ZMICH~, 1C2N #0258 iRk
PERLTWBEDIR, 1C2N ZDF S C AL DT
MysCe RO K & R RIRACWOEE L DAL L, K
R ERT A% 7 5 v 2 OREFRY LI
ENBEREEZOND.

—117—



1742 % ¢ 5 78 4 (1992) 115

a;2W alloy b;2W-0.5V alloy 1; Carbon replica 2; Thin disk
Photo. 3. TEM photographs of the 12Cr-15Mn-0.2C-0.1N-W-V alloys aged at 873K for 3 600ks.

022
[100]VN

a; TEM photograph of carbon extracted replica b; Magnified image of the area A in the photo.
a, ¢ and d ; Electron diffraction pattern of the small precipitate B in the photo. b.

Fig. 7. Vanadium nitride precipitates within grains of the 12Cr-15Mn-0.2C-0.1N-2W-0.5V alloy
aged at 873K for 3 600ks.
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Photo. 4. TEM photographs of the 12Cr-15Mn-
0.2C-0.1IN-2W-0.5V alloy aged at 873K for a:
360ks, b : 3600ks and ¢ : 7 200ks.

Aged at 973K
20 1 for 360ks

Extracted Residue (%)
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0.1 0.IN O.IN O.IN 0.IN 0.28 O.2N O.2N
3.5 MoON W W

0.5V 0.5V 0.5v

Fig. 8. Effect of C, N, W and V content on the
amount of extracted residue of the 12Cr-15Mn-~
C-N-W-V alloys.
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Fig. 9. Relationship between stress reduction 4 ¢
and average strain rate during strain dip test.
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