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Precipitation Behavior of Titanium Nitride in Alloy Ni30Cr20

Liu Liang', Zheng Hongguang’, Ma Tianjun’ and Lii Weijie'
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Abstract Test alloy Ni30Cr20 (/% : 0. 035 ~0. 045C, 0. 28 ~0. 3081, 0. 73 ~0. 75Mn, 0. 005 ~0. 007P, 0. 001 ~
0.002S, 19.40 ~19.93Cr, 29. 75 ~30.35Ni, 0.30 ~0. 36Al, 0.03 ~0. 88Ti, 0.0057 ~0.020 5N) is melted by 150kg
vacuum induction furnace to cast ingot with size (mm) 120 X230 x500. The calculation on thermodynamics conditions of
TiN precipitation in alloy Ni30Cr20 during solidification process is carried out and the amount, size and distribution of TiN
in ingot of the alloy are analyzed by optical microscope, scanning electron microscope ( SEM) and energy dispersive spec-
trometer (EDS). Test results show that part titanium nitride has been precipitated in liquid alloy including single TiN and
TiN containing of MgO + Al,O,, MgO and TiO, etc. nucleus. The amount of titanium nitride decreases and their size in-
creases gradually from edge to center of ingot. Calculation results show that it is available to the amount and size of precipi-

tated TiN by controlling the titanium-nitrogen product less than 3. 70 x 10 ™

, while to decrease nitrogen content in alloy is

a efficient measure to decrease the amount of precipitation and size of titanium nitride.
Material Index Alloy Ni30Cr20, Thermodynamics, TiN, Precipitation, Titanium-Nitrogen Product
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Table 1 Analysis of test alloy Ni30Cr20 and [ Ti][ N]

RS
&5 , T % . — [TIN]
C Si Mn P S Cr Ni Al N Ti
A 0.040 0.28 0.75  0.0055 0.0030 19.74 30.15 0.30  0.0076 0.23 1.75x10°}
B 0.035 0.28 0.75  0.0057 0.0027  19.82 29.75 0.36  0.0205 0.24 4.92x10°*
C 0.045 0.28 0.74  0.0050 <0.001  19.80 30.35 0.31 0.008 0 0.54 4.32x107}
D 0.045 0.26 0.75  0.0060 <0.001  19.93 30.06 0.32  0.0096 0.88  8.45x107°
E 0.041 0.30 0.73  0.0070 0.0017  19.40 30.15 0.33 0.005 7 0.03 1.71x10"*
F 0.045 0.30 0.75  0.0072 0.0017 19.43 30.00 0.31 0.006 3 0.08 5.04x10°*
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Morphology of macrostructure of alloy Ni30Cr20 ingot
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Table 2  First order and second order interaction coefficients ¢/ and 7, 1600 °C

JeE c Cr Al Ti Mn P Si S Ni
el -0.165 0.0550 12 0.013 -1.8 0.004 3 -0.064 0.05 -0.11 0.015"%
rhy 0 0 0 -0.001 0 0 0 0 0
ey 0.13 -0.047 -0.028 -0.53 -0.02 0.045 0.047 0.007 0.01
rhy 0 -0.000 4 0 0 0 0 0 0 0
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Fig.2 Stability diagram of TiN precipitated in alloy Ni30Cr20
at 1658, 1773 and 1873 K
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Fig.3 Morphology and EDS analysis of TiN precipitates in alloy Ni30Cr20 ingot

EEHEY,RKEAIARNE TTRREATE
TiN A7 el 0 A wRe, —F B A AR K, 55—
FU 2 LV E AL ATE B DT

B A K TN Z8E A 97 21
=, XEEHTF TN BT &R, R
B BRK, RS ST, AT 2 B AR
MR =R, 3 (a) BiR. BRXF
AU HRHE Fleming %5 5 2430 A7 451 220 X 36 [ 5 2 o
B TN JE U TR I B AR R, BB E T2
TN #RBETE AL, TESF R Y TiN LASISZ 40/ N9 A
YL R AT

TiN LI R BRI LB % T8 B 3
(b,c,d) EXR LR RO AT R KA TiN,

REATE B L BB S8 R AA U
REKHIEMDE,

YE4 TiN B BB O, ENIREARR. (1)R
R B R Ti A AL T & BB A R i B A
i Mg, RUREfE A R Mg #EA R, 5 0 R
B4 MgO, TiN £ LA MgO M#.0odr e (2) 8648
KA BP0 Mg, Al F1 O R T2 B MgO -
AL O, T TiN #1251k MgO - AL O, AU i, T AL
SN TiN, R % AU 3B SR I B ot
MPEERBANERS Y, MR IAL] X3
0.03% 0+, [ Mg] HEEE 1. 32 x 10 °% LA FHRAEA: B
MgO - ALO, RétfA. (3) &Lk TiO, KIEA,Ti
IR A=Y, LA Bl TiN Eess R mk. k5 EM



.52 LE37 330

#33 %

R R TR, F BB S WA bn HEAE B A
RE B A K/ NHER T, BUBU B B e
01® 10 696

& [[ N]] ST

MTRAEEFRI0] INTH LA K (10) #f,
TiO, NEEXET TiN . R ELBRAE™ KT,
W RO [N REARH R bR (8
7% TiN g AR TiO, , M A TiN BT i L
2.3 TN WHESRAT

KA 4 40 IR A B EE IR oS & TiN Ay
P EFR ST #1T T80, A L TIN i
B AR CT R ITH 4 R L% 3,

*3 TINHTHPMEE RTRER
Table 3 Number, size and morphology of TiN precipitates
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