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Experimental Study of the Strength of Hollow Fan Blades

Yasushi SOFUE, Tamezi IKEDA, Yoshiaki FUJISAWA
and Toshio MIYACHI

ABSTRACT

Succeeding the results of references 1 to 3, an experimental study of the strength of diffu-
sion bonded hollow blades for turbo-fan engine was carried out. In order to examine the strength
and stiffness of hollow blades, model blades were made and tested. The model blades had a
uniform cross section of 80mm chord length, 4mm maximum thickness, 1 mm skin thickness
and three spanwise webs (2mm in width) in the middle part (170mm) of the span. The model
blades had a 300mm total span and solid parts (65mm) at both ends. The degree of hollowness

of the cross section was about 27%.

Tests on the bending stiffness, on the torsional stiffness, on the bending failure, on the
torsional failure, on the bending fatigue and on the torsional fatigue of the model blades were

carried out and the following resuits were obtained.

(1) No separation could be detected in the bonded areas after the bending and torsional

failure tests.

(2) The positions of the cracks which were generated by the bending fatigue tests were dis-
persed from the solid part to the hollow part of the model blades. However, the relation
between the maximum cyclic bending stress and life of the model blades was nearly the
same as the o-N relation of the model material (Ti-6A1-4V).

(3) The failure modes which were generated by the torsional fatigue tests were more com-
plicated than those of bending fatigue tests. The results of the torsional fatigue tests indicate

that the cracks were generated by maximum  principal stresses of about a half of those

maximum stresses in the bending fatigue tests.
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