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Application of Solution-free Treatment Technology for Stainless Steel Castings
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(1. National Experimental Teaching Demonstration Center, School of Materials Science and Engineering, Hua-
zhong University of Science and Technology, Wuhan 430074 ; 2. State Key Laboratory of Materials Processing and
Die & Mould Technology, School of Materials Science and Engineering, Huazhong University of Science and
Technology, Wuhan 430074)
Abstract: The high-temperature solution treatment of austenitic stainless steel castings requires high energy consump-
tion and long processing cycles, which significantly raises the production costs. A small amount of additives was added
during the later stage of smelting. The trace elements in the additives can refine the grain structure, improve the distri-
bution of carbides, and even inhibit carbide precipitation, eliminating the need for high-temperature solution treatment
and achieving nearly identical mechanical properties to those obtained through solution treatment, with desirable resis-
tance to intergranular corrosion. The results indicate that the tensile strength of stainless steel or alloy steel with
solution-free treatment is 10%~15% higher than those of ones by conventional methods, while oxygen content is
reduced by 10% ~20% . Additionally, the treatment demonstrates a dehydrogenation effect.
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Tab.1 Effect comparison before and after use of solid free solvent
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Fig.1 Microstructure and inclusion morphology of 304 stainless

steel before and after use of solid free solvent
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Fig.2 SEM microstructure of 304 stainless steel specimens

before and after use of solid free solvent
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Tab.2 Mechanical properties of 304 stainless steel with solid

solution or solution-free treatments

wy/ %

pofr i Ak

[$:

ol C s o o i g TE/ BIE R/

7R 1 n T 1 e MPa MPa %
i

1 [, 0.075 0.45 0.84 18.70 9.30 A&+ 530 210 55
i

2 [, 0.075 0.47 0.83 18.80 9.10 4t 510 240 56
FES
K,

3 [ 0.068 0.45 1.04 18.50 9.05 ik 504 245 52
b a

304 /N85 S b o4 1 il 485 205 35

R3 6 AFRNEE AL R EF B S F MR
Tab.3 Mechanical properties of 316 stainless steel with solid

solution or solution-free treatments
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Fig.3 Stainless steel castings produced with solution-free solvent
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