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Fig.1 Pilot manipulates side stick illustration
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Fig.2 Pitch and roll free degree structure
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Fig.3 Pitch and roll manipulate coupling illustration
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Fig.4 Elbow support adjustment analysis
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Fig.5 Neutral position of a certain side stick
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Table 2 Side stick force—position characteristics of A320
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Fig.6 Neutral position lock-device principle illustration
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Fig.7 Switch arrangement of a certain side stick
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Manned Aircraft Side Stick Device Ergonomics Fine Design

Shi Zhenyun, Zhang Junhong, Jiang Feihong
The AVIC First Aircraft Institute, Xi’an 710089, China

Abstract: Ergonomics determines side stick’s performance directly, and it has close relationship with flight safety and
flying qualities. Based on pilot manipulate model and engineering experience, the paper provides detailed and
systemic analysis of ergonomics’s influence on side stick fine design links, including grip point chosen, longitudinal
direction and landscape direction decoupling design, neutral position initial angle design, force - displacement
characteristics, damping coefficient, neutral position locking and switches arrangement. Under consideration of
ergonomicss influence and design constraints, the paper also illustrates side stick’s main parameters advised range.
According to side stick dynamic performance research, the paper provides optimal evaluation criterion and shows
particularities of side stick’ s ergonomics.The paper has high reference value for side stick research and optimization
design.

Key Words: side stick; ergonomics; fine design; manipulate performance; optimal evaluation criterion
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