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Effect of Long-Term Aging at 350 C
on Dynamic Fracture Toughness of 17-4PH Stainless Steel
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Abstract: The variation of impact performance with the extension of aging time on the
type of 17-4PH stainless steel at 350 °C was studied in the paper, and the variation of
dynamic fracture toughness and fractographys of the type stainless steel for various
holding time at this temperature were also researched by instrumental impact test and
scanning electron microscope. All results indicate that the plastic deformation energy
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toughness (Ky;) of this type alloy are decreased with the continuation of time at 350 C.
The Ky falls fast at the forepart of aging test and then slowly. It shows that the tough-
ness of the alloy is degraded and the degradation is mainly taken place at the forepart of
aging test. The fractography of this alloy is changed from dimple fracture into cleavage
fracture and inter-granular rapture with the extension of aging time. Those show that the
fracture toughness of this alloy has degraded with the extension of aging time at 350 °C.

Key words: 17-4PH stainless steel; isothermal aging; instrumental impact test; dynam-
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Table 1 Composition of type 17-4PH stainless steel
w(C) w(Sh) w(Mn) w(P) w(S) w(Cr) w(NI) w(Cu) w(Nb) w(Fe)
0. 04 0.6 0.3 0.023 0.013 16. 39 4.32 3.4 0. 36
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Fig. 1 Load-energy-time curves of CVN specimens of 17-4PH S. S.
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Fig. 2 Energy variations with time

at CVN impact tests of 17-4PH S. S, at 350 C
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Table 2 Test results of instrument impact
experiments of 17-4PH S.S. at 350 C

t./h P../kN Py /kN ti/ms D/mm
0 32.169 0 22.3207 0.316 7 1.703 3
2 160 25.282 2 20.7955 0.166 7 0.930 0
4 320 25.049 0 20.401 3 0.163 3 0.910 0
6 480 22.4229 19.809 7 0.163 3 0.906 7
8 640 20.108 6  16.692 0 0.146 7 0.796 7
10 800 20.449 9  19.0959 0.150 0 0.820 0
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Fig. 6 Fractography of 17-4PH S. S. at various aging conditions
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