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Influence of Solution Temperature on Structure and Properties of
Super Duplex Stainless Steel 00Cr25Ni7Mo4N
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Abstract  The phase composition, impact energy Axy and hardness HRC value of duplex stainless steel
00Cr25Ni7TMoAN solution treated at 900 ~ 1300 °C have been studied and examined. The results showed that 16.97% ~
3.22% o- phase precipitated in duplex stainless steel during solution treatment at 900 ~ 1 020 °C led to the impact energy
Agy value of steel decreasing to 3 ~ 44 ] from 224 ~ 280 ] while steel treated at 1 040 ~ 1 250 C . The hot work temperature
of the duplex stainless steel should be higher than 1 040 °C and its optimum solution treatment temperature is 1 040 ~ 1 100

C.
Material Index Super Duplex Stainless Steel 00Cr25Ni7Mo4N, Solution Treatment, o- Phase, Impact Energy
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Table 1 Chemical compeositions of test steel /%
mAa C Cr Ni Mo N Mn P S Si Cu Fe
SPTEER 0.019 25.29 7.10 3.73 0.253 1.03 0.025  0.004 0.54 0.21 &8

HEER  <0.030 24.00~26.00 6.00~8.00 3.00~5.00 0.240~0.320
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Table 2 Effect of solution treatment temperature on phase
content in duplex stainless steel 00Cr25Ni7ModN

Eibdiy: o] B %

C i+E y M Y a f o
900 67.5 61.0 22.03 16.97
950 63.3 59.4 28.13 12.47
1 000 59.3 59.3 32.69 8.11
1020 57.7 59.1 37.78 3.22
1040 56.1 58.1 41.90 0
1 050 55.3 57.7 42.30 0
1100 51.3 55.7 44.30 0
1150 47.2 49.6 50.40 0
1200 43.2 4.3 58.70 0
1250 39.2 34.1 65.90 0
1 300 35,1 32.1 67.90 0

B 1 AFEEER 00C25Ni7TMoAN AL, B-7, KB-o, B -5:(2) 900 T; (b) 1020 C; () 1040 C; (d) 1300 T
Fig.1 Structure of steel 00Cr25Ni7Mo4N with different solution treatment temperature, white- ¥, grey- a, black- o: (a) 900 °C;

(b) 1020 C; (c) 1040 C; (d) 1300 °C
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Table 3  Micro-analysis results of each phase in duplex

stainless steel 00Cr25Ni7ModN solution treated at 950 °C

TREFR I E %

B2 45 Cr Mo Ni Fe Si Mn
1 ¢ 2871 6.20 3.54 59.54 0.80 1.22
2 a 2651 2.81 4.12 65.10 0.56 0.9
3 Y 23.47 2.61 8.97 63.35 0.56 1.04
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Fig.2 Linear scan of 950 °C solution structure in duplex
stainless steel 00Ci25Ni7Mod4N x 5 000
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Table 4 Effect of solution temperature on mechanical prop-
erties of duplex stainless steel 00Cr25Ni7TModN

B R/ e
< Axv/) B (HRC)
900 3 3 3 39.9 39.2 39.7
950 4 4 4 35.0 36.2 37.3
1 000 10 8 9 29.2 32.6 30.3
1020 44 35 33 26.8 27.0 25.7
1 040 275 220 265 4.5 23.1 24.1
1 050 280 280 265 26.5 25.2 23.7
1100 237 279 >235 4.3 22.7 23.0
1150 254 236 212 23.3 24.7 4.0
1200 235 229 235 25.4 25.7 24.2
1250 235 238 224 25.2 26.0 25.1
1300 195 217 190 26.6 27.5 25.3
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