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ABSTRACT 
 
Desk seats are frequently and widely used in people’s work and study. Comfort of seat
directly impacts on their health. In this paper, a common single armrest sofa is design
prototype, and a number of new features are added into it, including verification and
chassis design calculation headrest design, pallet rack design and chassis of gear
mechanism. The seat design can meet people’s multifaceted needs for work, study,
entertainment and leisure. 
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INTRODUCTION 
 
 With the rapid development of modern living, more and more people are working or studying in front of computer, 
where the most critical is seat. When comfortable seats meet the needs of people at work, even if working longer and you will 
not find some physical discomfort, but can improve efficiency; on the contrary, when seat is not designed to meet comfort 
demand, users will feel after working a long time body burden, and work long-term damage to body somewhat. According to 
ergonomics, people want to be comfortable sitting on the bench, so seat is designed to comply with the principles of human 
body, such as anatomy and physiology related to its structure type should be possible to adapt the various operating activities 
require sitting, so the operator kept at work, learning, leisure, entertainment and other activities of the body comfortable, 
stable and can be accurately controlled and operated[1]. The design ergonomically meets on the basis of seat functional 
structure of rational design added to sofa for prototype design, and this is both functional and convenient several functions on 
its structure. The seat design can meet people’s multifaceted needs for work, study, entertainment and leisure. 
 

DESIGN FEATURES AGENCY 
 
Headrest mechanism design 
 People long-term work on seat, the most likely to cause neck muscle fatigue, causing neck and shoulder pain, 
muscle spasm items, and even dizziness. Over time, it will bound to appear in adulthood prematurely cervical disc 
degeneration, leading to cervical spondylosis. Design a comfortable headrest on seat, can alleviate these problems to some 
extent. The design of the headrest mechanism can move up and down in the vertical direction and positioning height, while a 
small angle of rotation of front and rear direction. The structure is installed two sliding guide bars at the bottom of headrest, 
guide rod can be moved axially, a ring to limit the vertical displacement of the guide rod through the spring clip. For rotated 
by the rotation of the clutch mechanism to achieve a rotational movement of 0 °-45 °. 
 
Chassis structure design  
 The overall design of seat is located on top of a chassis. Chassis by lifting mechanism and curved swing frame 
composition. Seat height can be adjusted by the lifting mechanism on chassis. There are many common lifting mechanism, 
such as a hydraulic lifting mechanism, electric lift mechanism, screw lifting mechanism, etc., for the above institutions 
comparison is as follows: 
 
(1) Hydraulic lift 
 Ascent: card lock piston chamber into oil, card body lock support rod; the next card lock piston chamber back to oil, 
the next release of card body; the main piston chamber into oil, jack rose a stroke 90mm. By locking the piston chamber into 
oil card, card body under the locking support rod; on locking piston chamber oil return the card, card body is released, the 
primary piston chamber under the action of the main oil return spring force, recovery in situ. Repeat the cycle, the 
implementation of automatic rising cyclical movements. Descent: the under-card locking piston chamber into oil, the next 
card body lock support rod; card lock piston chamber back to oil, card body is released, the main piston chamber into oil, 
pushing down on card body in the main piston move down 90mm, card locking piston chamber into oil, card body lock 
support rod; under lock piston chamber back to oil card, card body is released under the main piston chamber back to oil, 
hydraulic lift in the main spring force and since moving downwards under gravity jack 90mm. Jack restitution, repeat the 
next cycle, implementation of automatic cyclical decline in action[2]. Hydraulic lifting and descending are more suitable for 
high-power movements, for this design is also more economical principle is not very suitable. 
 
(2) Electric lift 
 Electric lift is open motor driven rotating wire, wire pulling objects rising. Like it and snorkels for power lifting, and 
be powered by the seat is expensive, inconvenient to use. 
 
(3) Screw lift 
 Screw lifting mechanism uses of threaded helix angle, lets rise screw driven rotary screw sets, simple structure, 
smooth movements, and the economy is also practical. 
 The combination of design, smooth surface chair lift requirement, since lifting rate is not great, so three institutions 
in line with this design screw lift requirements. The use of screw driving seat after lifting a certain height, the other part of 
the chassis - arc swing frame along emerge, then seat will be able to moderate shaking back and forth, people can relieve 
fatigue, played recreation function. Chassis is shown in Figure 1. 
 

 
 

Figure 1 : Chassis mechanism 
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 By interpolation calculation respectively, coefficients of the radial load and axial load were  
 
X1=0.44 
 
 In the practical work, working conditions of bearing were variety. To this end, the actual work load has been 
conversed to the experiment load under the same condition of the imaginary life, which was equivalent load. 
 For Only bearing radial load: 
 
P＝rfp 
 
 For only bearing axial load 
 
P=afp 
 
 For other kinds of bearings: 
 
Pr=fp (Xr+Ya) 
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