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Effect of Progressive Solid Solution Treatment on the
Structure and Properties of 316H Stainless Steel

Jing Xue, Xin Guanghan, Geng Xin, Jiang Zhouhua
(Metallurgical College, Northeastern University, Shenyang 110819, China)

Abstract: Regarding the requirement of residual ferrite content not exceeding 1% and grain size controlled within 4-6 lev-
els in 316H austenitic stainless steel. Based on Thermo calc thermodynamic calculations and research on the changes in
microstructure and properties during solid solution treatment, a progressive solid solution treatment method is proposed.
The thermodynamic calculation results show that the solid solution temperature range for the formation of a single austenite
structure in 316H steel is 975. 5 ‘C-1 281 “C. Solid solution experimental research shows that the experimental steel treated
with single stage solid solution can meet the requirements for residual ferrite content at 1 050 °C and 1 100 °C, but the dis-
tribution of grain size is uneven and the phenomenon of mixed crystals is severe, leading to an increase in plasticity and
toughness of the experimental steel, but the strength is obviously decreased. Adopting a progressive solid solution treat-
ment of 1 000 C (1 h)+1 100 “C (1 h), while ensuring that the ferrite content and grain size meet the requirements, the
uniformity of the structure is significantly improved, and the strength and toughness of the sample are higher than those of
single stage solid solution treatment.

Key Words: Austenitic Stainless Steel 316H; 8-ferrite; Grain Size; Progressive Solid Solution Treatment Method; Me-
chanical Properties of the Material
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Table1l Chemical composition of experimental steel 316H %
C Si Mn Cr Ni Mo N \Y Fe
0.045 0.5 1.4 178 11.8 26 0.06 0.05 65.74
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Table 2 Heat treatment process parameters

[ 75 b $5 : T /s ]
1000 °C(2 h)
1050 °C(2 h)
— B B g b #E 1100 °C(2 h)
1150 °C(2 h)
N 1 000 °C(1 h)+1 050 °C(1 h)

1000 “C(1 h)+1 100 “C(1 h)
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Fig. I Relationship between the content of each phase and the

calculated temperature
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Fig. 2 Ferrite content of experimental steel after solid solution at different temperatures
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Fig. 3 Phase distribution of EBSD before and after solid solution treatment : (a)forging stage, (h)1 000 ‘C, (¢)1 100 °C
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Fig. 4 EBSD diagram of grain size of experimental steel after solid solution at different temperatures : (a) forging stage, (b)

1000 °C, (¢) 1050 °C, (d) 1100 C, (e) 1150 C
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Fig. 5 Grain Size and Grain Distribution under Different Solid

Solution Systems : (a) 1050 ‘C, (b) 1000 ‘C-1050 °C, (c)

1100 °C, (d) 1000 C-1 100 C
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Fig. 6 Mechanical properties of 316H steel under different solid solution regimes : (a) strength, (b) elongation rate, and (¢) impact
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Fig. 7 Morphology of tensile fracture surface of experimental
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