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Design and Test of Ergonomic Layout for Tractor Cab Based on RAMSIS
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Abstract; Due to the shortcomings of ergonomics and comfort in the design of tractor cabs, the
mathematical model of each joint of the human body was established by theoretical calculation. The model
was based on a definition of the angle and length of each joint of the human body in GB/T 21935—2008
standard, and the recommendation of GB/T 6235—2004 on the seat marking points position. Based on
the simulation analysis of human manipulation based on RAMSIS software, a three-dimensional model of
human manipulation comfort zone on both sides of the driver’s seat was constructed based on the optimized
range of human manipulation comfort zone and accessibility zone specified in GB/T 21935—2008
standard. Combined with RAMSIS software, the existing tractor cab internal control components were
optimized. The included angle between the foot accelerator pedal surface and the floor surface was
adjusted from 45° to 35°. The overall position of the foot accelerator was shifted outward by 25 mm, and
the width of the brake pedal surface was reduced by 40 mm. At the same time, the structure at the
265 mm distance from the ground of the main gear lever was adjusted outward by 20 mm, and the initial
position of the hand brake was raised by 45 mm. Experiments were carried out on the optimized
prototype, and the control force and stroke of each component were measured to verify the correctness of
the proposed three-dimensional model of the human operation comfort zone. During the present study, a
mathematical model of the comfort zone and the arrangement position of the control components was

provided for the ergonomic design of the tractor cab. The research result could provide a reference for the
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tractor cab design. Also, it would expand the application of ergonomics in the field of tractor design and

improve the driving comfort of tractors.

Key words: tractor; cab; ergonomics; RAMSIS; handling arrangement; design
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Tab.1 Selected anthropometric data of Chinese

adult male mm
2 TR bR RRACE

5 95
G5 1678 58.4 1583 1775
K 313.5 25.1 289 338
K 236. 8 21.8 216 258
Fo R 466. 5 39.3 428 505
NS 370. 4 33.7 338 403
Al Y S 5 658 43.3 615 701
Ap R 798 29.8 749 847
Al Y 598 25.5 557 641
A 22 I 263 16. 4 228 298
Al R 493 23.1 456 532
BRI 415.2 32.7 383 448
S 1367 52.9 1281 1455
S 1024 43.2 954 1096
FUnER 741 36. 8 680 801
FK 183 7.9 170 196
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Fig. 1 Simplified 2D model of human body
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Tab.2 Dimensional relationship of each part of

simplified human body model
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Tab.3 Main joint angle requirements of human body
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Fig.2 Optimized comfort zone
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Fig.5 Foot accelerator and gear lever position analysis
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Fig.4 Seat and steering wheel position analysis
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Fig. 6  Analysis of hand throttle and hydraulic

output manipulation position
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Fig.7  Analysis position of force and position manipulation
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Tab.4 Operating force and stroke of each component
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