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Abstract

In order to improve the driving environment of monorail locomotive cab and improve the
safety and comfort of drivers, by analyzing the characteristics of the cab of monorail crane lo-
comotive, the design elements of the cab are obtained, and the virtual model which accords
with the Chinese driver’s body data is established by using Jack ergonomics simulation soft-
ware, and the existing monorail crane cab is ergonomically simulated and analyzed. On this ba-
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sis, by analyzing the visual domain simulation, the right-hand and waist above linkage reacha-
bility domain simulation, the human spine force simulation and comfort analysis, the deficien-
cies in the design of the monorail crane cab were identified, and the existing monorail crane cab
was improved according to the analysis results. Compared with the original scheme, the improved
scheme obtained by Jack’s analysis has higher comfort and safety, and the man-machine relation-
ship is more reasonable. It provides a certain reference for ergonomic design of monorail crane
cab.
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Figure 1. Schematic diagram of diesel engine monorail crane structure
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Table 1. Analysis of design elements of monorail crane cab
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Figure 2. Initial three-dimensional model of monorail crane cockpit
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Figure 3. Man-machine simulation analysis process
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Figure 4. Accurate size digital mannequin
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Figure 6. Simulation analysis of driver visual domain
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Figure 7. Force analysis of driver’s lower back
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Figure 8. Prediction of static strength under working posture
8. TAEEBTERSRE TN

BESSRABE L RTIBE RT5EEHE A

8
i

&

o
DiRiDE
E:l

b
TRE

Al

B

%&%&%&%&Eﬁmm
T

il
oot okahakok

) ]| P s

=
R
e

@g@gg@ﬁt"ﬁ%g@mmmmmmmmmmg

|

i

=1

Ok Ok

5%
Sk .
SiciakEaEEte
RDft RISt

Ao
A

755 158

[

I T T y 1 (M e e
0 50 100 -180 -90 O 90 180 -100 0 100 0 100 200 300 400
BotE (%) BE () HAEE (N'm) FREE (N'm)

Figure 9. All chart analysis
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Figure 10. Driver comfort analysis
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Figure 11. Improved front and rear seat and armrest comparison
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Figure 12. Improved comparison of front and rear cab side views
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Figure 13. Choose color cards for the scheme
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Figure 16. Comparison of visual fields before and after improvement
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Figure 17. Comparison of static strength prediction before and after improvement
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Figure 19. Comparison of driver’s Porter comfort before and after improvement
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Table 3. Comparison of ergonomic data before and after improvement
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