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Relation between Fatigue Strength and Hardness of Maraging Steel
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Abstract

Rotating bending fatigue tests were carried out for maraging steels using specimens heat-treated at

different under-aging conditions to prepare specimens with 4 kinds of hardness and the dependence of hardness on

fatigue strength was investigated not only for a surface fracture but also for an internal fracture using electro-

polished and shot-peened specimens.All surface fracture generated surface fracture under the high stress, when it

was shot-peened specimens in case of electro-polished specimens, and internal fracture was generated under the low

stress. S-N curve of shot-peened specimens showed two step shape. Hardness dependence of the fatigue strength is

evaluated in surface fracture and internal fracture. They not recognize even in Hv670 on the limit in case of the

internal fracture, while about Hv600 becomes a limit in case of the surface fracture.
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Table 1 Chemical composition ( mass%)
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Grade} C Si Ni Mo Co Ti Al Fe

300 10.0050.05118.72] 5.0 18.94 10.92]0.12] Bal

A
" =
&

11

20

60

Fig.1 Shape and dimensions of specimen
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Fig.2 Change in hardness with aging time
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Fig.3 S—N curves in specimens aged at 753" &

Table2 Mechanical properties

Heat conditi Hard 0.2% proof strength | Tensile strength | Elongation | Reversion austenite
Temperature(K) | Time (ks) Hy O, (MPa) Oy (MPa) 3 (%) y (%)
753 6 570 1835 1890 7.3 0
753 11 609 1730 1833 113 0
753 48 634 2073 2156 85 0
743 320 670 2201 2257 - 0
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Fig.5 Fractographs showing the initiation site of fatigue
fracture
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Fig.6 Relationship between fatigue strength and hardness
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Fig.8 Roughness of the surface in the peened specimens
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Fig.9 Change in hardness and residual stress as a
function of the from surface
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Fig.11 Changes in hardness and residual stress as a
function of the distance from surface
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