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Abstract: The effect of aging condition on fatigue properties of 18% Ni maraging steel of grade 350 and the
mechanism of decrease in fatigue strength in high humidity were investigated under rotating bending in relative
humidity of 25% and 85%. Aging conditions investigated were under-, peak- and over-aging ones at the
conventional aging temperature of 753K. In addition, double-aging treatments which were under- peak- and
over-aging treatments at 673K and under-aging one at 473K after the peak-aging at 753K were also examined.
Both of static and fatigue strengths were increased by the double-aging without any decrease in ductility and
fatigue fracture toughness. Fatigue strength was markedly decreased by high humidity in all of the steels, and the
decrease in fatigue strength was mainly caused by the accelerations of crack initiation and its growth at the early
stage of fatigue process. A few facets comparable to a grain size of a prior austenite were observed at the fracture
origins and most of the fracture surfaces were covered with lath boundary cracking regardless of the humidity
and aging conditions. Facets were increased in high humidity, suggesting that the acceleration of crack growth in
high humidity was a behavior related to hydrogen generated in cathode reaction.
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Tablel Chemical composition (mass. %).

Grade C Si Mn Ni

Mo Co Ti Al Fe

350G 0.001 0.01 0.01 17.89

4.27 12.36 1.3 0.08 Bal.

Table 2 Mechanical properties.

Vickers 0.2% proof Tensile Reduction
Material Aging condition hardness stress strength of area
HV .2 (MPa) os (MPa) ¢ (%)
SA-U1 753K-11ks 665 2194 2230 54
SA-U2 753K-100ks 690 2272 2310 54
SA-P 753K-150ks 705 2300 2370 54
SA-O 753K-550ks 665 2201 2272 53
DA(H)-U | 753K-150ks + 673K-72ks 750 2329 2418 52
753K-150ks +
DA(H)-P 673K-400ks 785 2420 2549 51
753K-150ks +
DA(H)-O 673K-T00ks 750 2335 2436 55
753K-150ks +
DA(L)-U 473K-500ks 750 2315 2378 55
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Fig.1 Aging curves (O: examined conditions for
tensile and fatigue tests).

Fig.2 Shape and dimensions of specimen (mm).
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Fig.4 Relation between fatigue fracture toughness
and Vickers hardness.
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Table3 Values of parameters in equations (2) and (3).

Initial Temperature Qf AH,  7(ks) "
state second-step-aging

Under- 473 K 45 32 242
aged 673 K 97 13 0.87
Peak- 473K 55 472 2.65
aged 673 K 80 176 0.76
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