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A Study on Prediction of Fatigue Life and Shock Fracture for the Engine
Base of Auxiliary Power Unit for Tracked Vehicle

Sang Bum Lee’, Kyung Taek Chung", Jae Ho Shin’, Hwan Young Jang’ and Jeong-Se Suh”

ABSTRACT

This paper is to investigate the behavior of linear static structure stress, the fatigue and experimental shock fracture
for engine base in the Auxiliary Power Unit to resolve its restricted electrical power problem. The shock fracture test was
experimentally made under MIL standard criteria. The numerical results by finite element method had a good agreement
with those from the shock test. The design data of predicting the fracture at the initial crack and the damage behavior of
structure with shock and vibration load in the battle field can be obtained from shock test. In the functional shock test,
the crack at the side parts of the engine base was found at peak acceleration of 40g.
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Exhaust system Engine assembly

Engine base

Fig. 1 System consists of the Auxiliary Power Unit
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Fig. 2 FEM model of the engine base

Table 1 Mechanical properties (ASTM A36)

Division Properties
Young’s modulus 2e+055 MPa
Poisson’s ratio 0.3
Density 7.8¢-006 kg/mm?®
Thermal expansion 1.2e-005 1/C
Tensile yield 245 MPa
Compressive yield 245 MPa
Tensile ultimate 455 MPa
Thermal conductivity 6.05e-002 W/mmC
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Case 6 479084 23.65
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(a) Von-Mises stress
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Fig. 4 Structural analysis results of engine base
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Fig. 5 1st frequency mode of engine base

Table 3 Natural frequency analysis results

Mode Frequency (Hz)
Ist 310.0
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5th 753.97
6th 806.58
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(a) Fatigue life analysis result
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Crack incident

(b) Biaxiality indication
Fig. 6 Fatigue analysis results of engine base
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Fig. 8 Shock response acceleration time history
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Crack incident

(a) Crack incident parts

Initial crack

(b) Magnified and propagation of crack (left)

Closcd crack

(c) Magnified and propagation of crack (right)

Fig. 10 Crack propagation and closed after shock test of
the engine base
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