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Effect of Ageing Treatment on Structure and Mechanical Properties
of Precipitation-Hardening Martensite Stainless Steel 15-5PH

Pei Haixiang' *, Wang Xitao', Wang Lixin® and Xing Lina’
(1 State Key Laboratory for Advanced Metals and Materials, University of Science and Technology, Beijing 100083 ;
2 Technology Center, Stainless Steel, Co Ltd, Taiyuan Iron and Steel Co, Taiyuan 030003 )

Abstract Effect of ageing treatment at 480 ~620 °C for 4 h on structure and mechanical properties of steel 15-5PH
(/% :0.065C, 0.46Si, 0.58Mn, 0. 022P 0. 004S, 14. 77Cr, 5. 19Ni, 2.91Cu, 0.22Nb) solid-solution-treated at 1 000
°C and 1040 °C for 30 min water cooling has been studied. Results show that with ageing at 480 °C for 4 h, the copper-
rich phases and carbide Nb(C, N) begin to precipitate, and with increasing ageing temperature, partial precipitates coars-
en; with ageing at 550 C the steel 15-5PH has optimum comprehensive mechanical properties i. e. vield strength R, ,
530 ~625 MPa, tensile strength R, 1 050 ~ 1070 MPa and impact energy value a,, 113 ~ 115 J/cm’.
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Table 1 Effect of ageing temperature on mechanical prop-
erties of steel 15-5PH
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C C Ry.2/MPa R../MPa (J-em™)
1 000 - 395 910 99
480 730 1 160 86
550 625 1050 113
620 450 1020 115
1 040 - 405 920 96
480 640 1150 88
550 530 1070 115
620 470 1 000 118
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Fig. 1 Morphology of martensite of steel 15-5PH water- "3 4 6 8 10 12 14 16 18 20
quenched at 1000 °C (a) and water-quenched at 1000 C + keV
aged at 620 °C (b) . 5
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161 000 C B HREE | & & IR AL 21 A7t 5PH water-quenched at 1 000 °C and energy dispersive spectrum
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Fig.3  Morphology of copper-rich phase (a,,b,) and carbide (a,,b,) in steel 15-5PH solid-solution-treated at 1 000 C + aged at
620 C (a,,a,) and at 480 C (b, ,b,), and energy dispersive spectrum of copper-rich phase (¢,) and carbide (¢, )
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