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The Analysis of Fatigue Quality Index for Shape of Elliptical Hole in Plate

Joonhyuk Song‘, Honggil Noh®, Heeyong Kang® and Sungmo Yang

{ Abstract [ﬁ

A FQI(fatigue quality index) analysis using the concept of SF(severity factor) is performed to various shape of elliptical
hole. FQI is fatigue quality index to estimate the dynamic SF from static SF by finite element analysis. Since the SF
is affected by the location of cutout in plate and radius ratio, static SF is analyzed with finite element method and forms
the equation of FQI for predicting a dynamic SF. To examine the validity, dynamic SF is measured by photoelastics and
thermalelastics for an epoxy resin plate with various elliptical holes under dynamic load.

Key Words : FQI(fatigue quality index, T) 2524, elliptical hole(EFY-E), SF(severity factor, 7}3%4|4), radius ratio(h74 ),
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Table 1 Hole condition factor, «

Fillet radii 1.0~1.5
Standard hole drilled 1.0
Broached or reamed 0.9
Cold worked holes 0.7~038

Table 2 Hole filling factor, 8

Open holes 1.0

Lock bolt(steel) 0.75
Rivets 0.75
Threaded bolts 0.75~0.9
Taper-lock 0.5
Hi-lock 0.75
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Fig. 2 Specimen with varying elliptical hole radius ratio
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Fig. 3 Finite element models varying radius ratio 1.5

(a) Radius ratio 0.5

(b) Radius ratio 1.0

(¢) Radius ratio 1.5

(d) Radius ratio 2.0

Fig. 4 Results of finite element analysis
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Fig. 5 Severity factor with radius ratio of elliptical hole
by FEM
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Fig. 6 Schematic of stress measuring with
infrared-thermography
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Fig. 7 Severity factor with radius ratio of elliptical hole

by photoelasticity method and thermal elasticity
method
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Fig. 8 Severity factor with Radius ratio of elliptical hole by photoelasticity method and thermal elasticity

method
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