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EXPERIMENTAL INVESTIGATION ON CHARACTERISTICS
OF SINGLE AND TANDEM BLADE CASCADES
WITH DOUBLE — CIRCULAR ARC PROFILE

Zhuang Biaonan and Guo Bingheng (Nanjing Aeronautical Institute)

ABSTRACT A single cascade and a tandem cascade with double-circular arc profile have
been designed and investigated , which have same total cord, total camber, constructional inlet and ex-
it angles, and solidity as the reference tandem compressor stator blade of Turmo W c gas turbine en-
gine. The inlet Mach number is 0. 3. The characteristics of both single and tandem cascades, such as
the dependence of turning angle 48 and coefficient of total pressure loss @ on incidence angle i have
been obtained. The experimental data are compared and analyzed. The tandem cascade features large
fluid turning angle and small loss coefficient. For incidence angle from — 6. 5°to + 3. 5°, 48 of the
tandem cascade is larger than 34 of the single cascade 2—5°, and @ the tandem cascadeis smaller than
@ of the single cascade. For example, when 1=1°, for the tahdem cascade 48=55. 4°,&=0. 01.for

the single cascade 4 =49.6°. w=0.076.

STUDY ON NONLINEAR DUFFING CHARACTERISTICS
OF FLEXIBLE ROTOR WITH SFDB

Meng Guang and Xue Zhongging (Northwestern Polytechnical University)
ABSTRACT It is demonstrated theoretically and numerically that the flexible rotor-
centralized squeeze film damper pearings (SFDB) system with multiple degrees of freedom has the
nonlinear characteristics similar to those of the Duffing equation of one degree of freedom. The bcne
curve and amplitude limit curve of the amplitude-frequency response curve of the system are derjved.
The relations among tne abuve three curves and their effects on bistable response are analvzed. [11s
found that the number of the :ntersection points of the bone curve with the amplitude limit curve deter-
mines the nonlinear forms of the system responses, and the amplitude limit curve is tangential to Ih?
amprlitude-frequency response curve at the intersection point. Thus it is revealed how the Duffing and
bifurcation nonlinear responses are formed. [t is also proved that the squeeze film force will not change
the rigid critical spzed of the original system, but make the amplitude-frequency response curve de-
" flect. This deflection alwavs has the characteristics of hard spring,that is, the amplitude-frequency re-
sponse curve will deflect in the direction of larger rotating speed. When this deflection reaches a cer-
tain degree, the bistable response occurs and 1t may appear in the both sides of the undamped rigid crit-

ical speed of the system.



