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The characteristics of fatigue strength and fatigue propagation on
high tensile sinter-hardened steels

Toshikazu SHIMOYAMA® Nobuyasu KAWAI *
Kazuyuki YAMAGUCHI ™ Kazuhiro TERAZAWA ™"

Fatigue strength and fatigue crack propagation behavior have been investigated for high tensile
sinter-hardened steels about 500~ 1000MPa.

The relation between the tensile strength and the fatigue strength has been established and the maximum
fatigue strength has been obtained under 1000~ 1100MPa tensile strength range.

The crack propagation behavior has been obtained using the compact tension specimens.

The relation between the crack propagation rate and the lower limit of stress intensity factor range of A Kin
has been made clear. The relation have been influenced by Ni content and sintered density. Propagation rate
of high tensile sinter-hardened steel is faster than conventional high tensile steel.

As for high tensile sinter-hardened steel, it was found that fatigue crack propagated through prior particle
and grain boundaries.

KEYWORD: High tensile sinter-hardened steel, Fatigue strength, Fatigue crack propagation, Tensile
strengtho s, A CTOD:w, A Kin, Crack propagation da/dN.
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Table 1 Manufacture data of sinter-hardened steels
aexX

e R R BEREEDT R SN nREEH naBEH
PA-R| 0.2C-1.5Ni-2.0Cu-1.0Mo [ 96FDH-2Cu |FL7RA-FLIvIX
PA-S [0.3C-1.5Ni-0.03Cu-1.0Mo 96FDH Jvrzaq4-FLIvsR
1393K
. . = 1.2ks SoB—=n—Fz=vY
PA-T |0.4C-2.5Ni~0.02Cu-1.0Mo| 96FDH-INi |FLPOA4-TLEVIR N, 1323K X 0.6ks
SHES
PA-U |{0.3C-3.5Ni~-0.02Cu-1.0Mo{ 98FDH-2Ni [FL7OA4-FLEYH R
PA-W|0.4C-4.5Ni-0.02Cu-1.0Mo| 98FDH-3Ni |FL7AOAS-TLIvysX
1413K
PA-C 0.4C-2.5Ni-1Mo  WBFAH-2Ni-05C|FL 7O/ -FL Iy R| x 1.2ks | 133K 39ks OQ
N, HEX -0KS

Table 2 Chemical compositions of sinter-hardened steels

Lt #EMAE (massk)
C Si Mn P S Ni Cr Mo Cu

"5

PA-R 0.23 0.01 0.31 0018 | 0.011 1.53 0.22 0.94 1.92

PA-S 0.26 0.01 0.31 0013 | 0.011 1.56 0.23 0.96 0.03

PA-T 0.38 0.01 0.31 0.013 | 0.011 2.55 0.22 0.95 0.02

PA-U 0.32 0.01 0.31 0013 | 0011 3.43 0.22 0.94 0.02

PA-W 0.41 0.01 0.30 0.012 | 0.011 4.49 0.22 0.92 0.02

PA-C 0.46 0.02 0.19 0.013 | 0.007 2.53 0.02 0.94 -

Table 3 Mechanical properties of sinter-hardened steels

B ER
"e R EE BU
(Mg/m?®) | 0-2%W 71 | SIMBS (%) &Y Evh—ABE | YT #
(MPa) (MPa) | ' “o5mm (%) HV10 E (GPa)
PA-R 6.83 508 680 1.3 1.3 213 123
PA-S 6.92 375 518 24 24 224 135
PA-T 6.95 442 634 22 2.1 216 134
PA-U 6.99 609 870 1.5 1.2 305 136
PA-W 7.00 710 1014 1.8 1.1 320 137
PA-C 7.02 951 1141 0.7 03 345 142
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