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Tab. 1 The chemical composition of test steel CD3MWN alloy wg /%
C Si Mn S P Cr Ni Mo w N Cu B Ba CetlLa

0.029 0.828 2.75 0.011 0.012 27.29 7.13

2.48 3.81 0.341 0.013 0.01 0.0005 0.02
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Fig. 1 Microstructures of CD3MWN test steel at different heat treatment temperatures
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Fig. 2 Morphology of precipitated phase generated through heat
treatment at 1 060 °C temperature
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Fig. 3 The electron diffraction pattern of precipitation phase
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Tab. 2 Element content of precipitated phase wg/%

Si Cr Mn Fe Ni Mo w
0.91 32.78 1.95 47.10 3.91 6.39 6.96
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Tab. 3 The amount of o phase and o phase at different

temperatures
REC o AHE R wt% o AHE i wt%
1060 22.12 13.96
1080 36.64 8.41
1100 51.95 0.95
1120 54,61 0
1140 58.34 0
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Tab. 4 The amount of « phase at different furnace cooling

temperatures
SVRIRLEE/C o AR W%
1060 52.09
1080 51.99
1100 52.3
1120 53.76
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Fig. 4 Microstructures of CD3MWN test steel at different furnace cooling temperatures
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Fig. 5 Impact properties at different heat treatment temperatures
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Fig. 6 Morphologies of impact fracture of test steel alloys
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Fig. 7 Hardnesses at different heat treatment temperatures

SO0

wor %ﬁf—’“

800 f —a— R, ~ITHOKIF
—— R, BRI
—— R - ITHERIT

—a— R IR

R.. R, /MPu
g

650 -
1 1 1 1 1
1060 1080 1100 1120 1140
HEL AR

E8 FEHLIEEETFCDIMWNINAUAH R ESEIREE
Fig. 8 The tensile strengths and yield strengths of CD3MWN steel at
different heat treatment temperatures
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Influence of Solution Heat Treatment Cooling Process on Microstructure
and Properties of Cast Hyper Duplex Stainless Steel CD3SMWN

ZHENG Fei, CHEN Wei, CHEN Ya-tao, WANG Ling-shui
(CSSC Sunrui (Luoyang) Special Equipment Co., Ltd., Luoyang 471023, Henan, China)

Abstract:

The effects of different solution heat treatment cooling processes (direct water quenching and water quenching
after furnace cooling) on microstructure and properties of hyper duplex stainless steel CD3MWN were
studied. The results show that during direct water quenching solution cooling, when CD3MWN is heat-
treated below 1 120 C the amount of ¢ phase precipitation increases as the temperature decreases, giving the
material has high strength and hardness. When heat-treated at 1 120 C and above, the o phase is completely
dissolved, the ratio of the a and y two phases is the determining factor affecting the properties of CD3MWN
steel. Compared to direct water quenching, in the solution cooling process of water quenching after furnace
cooling no ¢ phase precipitates in the microstructure; instead, it’s an o and y phase microstructure with a ratio

approaching 1 :

1, resulting in better comprehensive properties. In the production engineering of CD3MWN

casting products, water quenching after furnace cooling is preferred as it ensures good strength-ductility
balance and reduces risks associated with high-temperature water quenching.
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