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Prediction of life of SAPH45 steel with measured fracture time and strength

J. M. Park, J. H. Song,

Abstract

The failure of material structures or mechani-
cal systems is considered as a direct or indirect
result of fatigue. In the design of mechanical str-
ucture for estimating of reliability, the prediction
of failure life is the most important failure mode
to be considered. However, because of a compl-
icated behavior of fatigue in mechanical structure,
the analysis of fatigue is in need of much resear-
ches on life prediction.

This document presents a prediction of fatigue
life of the SAPH45 steel, which is extensively for
vehicle frame. The method using lethargy coefficie-
nt and stress distribution factor at prediction of fat-
igue life based on the consideration of the failure
characteristics from the tensile test should be pro-

vided in this study.
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Table 3-1 Chemical composition and mechanical
properties of SAPH45 steel

Chemical .
- h
composition Mechanical property
Tensile Yield Percent
P S strength strength reduction
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Table 4-1 Fatigue life of JIS (SAPH 45)

and stress distribution factor

SAPH 45
0.040% | 0.040%

45 Kgt/mm® | 31 Kgf/mm® | 34% min.
max. | max.
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Fig. 3-1 Tensile test specimens
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Alternating
stress 189 174 164 15.9 154 149
(kgf/mm)

1.036e | 372 | 4.196e | 3.113e | 1.263e [2.0625¢

Life (N) -
+5 +5 +5 +5 +6 +6
Stress
distribution || 2.2745( 2.4447 | 2.5907 | 2.6551 | 2.7338 | 2.8139
factor
T® Calculated Data
H— JIS Data
20 T T p
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)
T

Life to Failure, N {cycles)
Fig. 4-1 Fatigue life of JIS experiment

vs. calculation

Table 4-2 Input data for fatigue life with
lethargy coefficient

Bonding Tensile
100 (kcal/mol) 46 (kgf/mm*)

Energy calmo Strength kgf/mm
Life

o Temperat 300 (K
Coefficient emperature )
Boltzmann 1987 %107

F 25 (Hz)

Const. (kcal/mole K) requency z
Fracture time 150 sec
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Fig. 4-2 S-N curve
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