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Abstract According to the geometric model of spindle deformation, the total displacement relation of the front end of the
spindle is obtained, and the optimum bearing span of the spindle is determined according to the minimum displacement of the
front end. By means of numerical integration, the nonlinear dynamic response of the rotor system with the optimal span support is
given, and the influence of rotational speed on the system dynamic response is analyzed by using axial trajectory diagram, phase

portraits and Poincaré map. The results show that the rotor bearing system has good stability when it is running under the optimum

support span.
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Fig.1 Simplified model of stress and deformation of spindle components
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Tab.1 Spindle system parameters

Z ¥4 Parameter KHE Value
FPERLE Elasticity modulus/ (N-m?) 2.06x10"

FHIT-H EHAE Average diameter of spindle/m 0. 038

1B PEAE Moment of inertia/ m* 1.023%1077
AT RN Front support stiffness/ ( N+m) 2.248 8x10°
J& KNI Rear support stiffness /(N+m) 4.116 8x107
2 A Extended length /m 0.134
SNEAEF 71 External forces/N 100
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Fig.2 Relationship between displacement end and span of spindle
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Fig.3 Schematic diagram of elastic rotor system with

elastic supports at both ends
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Tab.2 System simulation parameters
ZE0 Parameter FH Value
JiUE: Mass/ kg 4.077

FGWIE System stiffness /(N +m) 1. 794 4x107
Z 5 BHJE System damping/ (N/(m/s)) 1. 808 8x10?
WD Eccentricity/ mm 0. 001
SZAES IR Span length of support /mm 177.5
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Fig.4 The system response when the support span is /=177.5 mm and the rotational speed is @=2 000 r/min
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Fig.6 The system response when the support span is [=177.5 mm and the rotational speed is @=8 000 r/min
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