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Approaches to enhance power density of gearboxes for wind turbines

LIU Zhongming
(Zhengzhou Research Institute of Mechanical Engineering, Zhengzhou 450052, P.R.China)

Abstract; Based on pitting strength, some approaches to enhance power density of gearboxes for wind
turbines are discussed. The calculation load is greatly reduced by power division. Allowable stress numbers
are effectively increased by improving property of quality materials, precision heat treatment or shot
peening. Load capacities can be also obviously enhanced by improving the tooth shape of morphology
optimization of tooth root, tooth correction or superfinishing of tooth surface. The center distance is
effectively decreased by minishing minimum allowable safety factor or enlarging face width. The power
density of gearbox can be further improved by means of structure optimization of planet carrier or uniform
load of planetary gear transmission.
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Fig.1 The influence of tooth modification on the distribution of longitudinal load
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Fig.2 The influence of shot peening on the Fig.3 The influence of shot peening on the hardness

distribution of residual stress distribution of tooth subsurface
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Fig.4 The influence of shot peening on the contact strength of tooth surface and the bending strength of tooth root
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Fig.6 The influence of fillet radius coefficient on the
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Fig.5 The influence of hob shape on the
bending stress of tooth root

bending stress of tooth root
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Fig.7 The influence of tooth surface

finishing on reliability
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Fig.8 Sectional views of planet carrier Fig.9 Shaft hole deformation comparison before and
before and after optimization after planet carrier optimization
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