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Effect of Heat Treatment Process on Austenitic Grains of
Steel SXQ500/550DZ35 for Hydropower Stations
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(1 Metallurgical and Ecological Engineering School, University of Science and Technology Beijing, Beijing 100083 ;
2 NanYang HanYe Special Iron and Steel Co.,Ltd., NanYang 474500)

Abstract: Through a series of heating temperature, holding time tests and detection of precipitated phases, the austenite
grain growth of SXQ500/550DZ35 steel for hydropower station is studied. It is determinted that recommended temperature
for complete austenitization is 900-950 “C, and the recommended holding time is 20-60 min. The purpose is to ensure its
low temperature impact toughness by refining grain steel, and to provide relevant basis for the improvement of later heat

treatment process.
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Table 2 Chemical composition of tested steel %
C Si Mn P S v Ti Als
0.11 0.12 1.18 0.009 0.001 0.042 0.004 0.019
Cr Mo Nb Ni Cu B N As
0.506 0.386 0.035 1.380 0.020 0.000 3 0.005 8 0.017
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Table 1 Chemical composition requirements of SXQ500/550D series(Max) %

o FEffmm  C Si Ma P S & N Mo Cu 0V B N o1 SV
101~170 0.58

SXQ500D >170~240 0.17 0.60 1.80 0.020 0.008 1.50 2.0 0.70 0.50 0.12 0.004 0.060 0.050 0.60
>240~300 0.62

101~170 0.58

SXQ500D-Z35  >170~240 0.17 0.60 1.80 0.015 0.004 2.0 .50  0.70 050 0.12 0.004 0.060 0.050 0.60
>240~300 0.62

101~170 0.60

SXQ550D >170~240 0.17 0.60 1.80 0.020 0.008 2.0 1.50  0.70 050 0.12  0.004 0.060 0.050 0.62
>240~300 0.64

101~170 0.60

SXQ550D-Z35  >170~240 0.17 0.60 1.80 0.015 0.004 2.0 1.50  0.70 050 0.12  0.004 0.060 0.050 0.62
>240~300 0.64

1 : CEV=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
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o o 250 C peratures
P 120 mi i °
gfé Kb min PN WEEC d/pm S G 95%CI %RA  G+95%CI
850 13.0  10.08 9.2 0.31 337 9.24+0.31
900 13.2 9.44 9.2 0.21 2.28 9.20+0.21
950 14.8 8.58 8.8 0.17 1.91 8.87+0.17
H [ /min 1 000 16.7 935 85 0.19 223 8.52+0.19
. . [ > HUh . 1 050 47.4 18.83 5.5 0.47 8.53 5.51+0.47
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Fig. 2 Heat treatment process curve of effect of heating tem-

perature on austenite grain size
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Table 3 Statistics of cut—off points of each sample

B - - . - 5 mhiEAR
BEIC Wil M2 w3 w4 Wms P A

850 2485 251.0 2705 2665 266.5 260.6 13.0
900 253.0 2520 2625 269.0 241.5 255.6 13.2
950 241.0 2195 2340 227.0 2185 228.0 14.8
1000 213.0 186.0 209.0 2050 200.0 202.6 16.7
1050 129.0 159.5 140.0 1740 124.0 1453 47.4
1100 107.0 151.0 1180 100.0 111.0 117.4 58.7
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Fig. 3 Austenite grains at different heating temperatures: (a)850 °C, (b)900 C, (¢)950 °C, (d)1 000°C, (e)1 050 °C, ()1 100°C
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Fig. 5 Solid solution rule of Nb, V and Ti in austenite

Fig. 6 Heat treatment process curve of effect of hold-

ing time on austenite grain size
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Table 5 Austenite grain size under different holding time
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Fig. 7  Grain growth curve of original austenite in test steel

with different holding time
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