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Abstract: The screw theory and coordination between deformation and displacement were applied
to research the octagonal orthogonal box-type thrust stand in screw modeling, model solving, error
compensation, and thrust positioning. Screw model of the stand was established based on the two major
characteristics of load eccentricity and force coupling. And constraint equations for model solution were
derived based on the branches deformation constraint relationship. Numerical examples and simulations
showed that the maximum relative error of the screw model was 9.147%o. An error compensation model
was established based on the coordinated relationship between the branches deformation and the stand
displacement. Numerical examples and simulations showed that the minimum compensation for force was
78.03%. The Poinsot’s central axis theorem of the screw theory was used to clarify the uncertainty of
vector thrust positioning, which was caused by ignoring the influence of pure couple in the resultant force.

The analytic method indicated that the effect of mass center offset on vector thrust uncertainty was linear.
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Fig. 1 Box-type thrust stand
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Table 1 Load information table

5371 J5'18)/m YEF A5 /m apak ()
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Table 2 Gravity information table

4 & 177 1/m Ak FR/m Fitg/kg
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Table 3 Force cell information table

R4 WHRBHHEER

Table 4 Force measurement model calculation results

i rg;/mm ts;/ mm Ssi/m

1 (=1360,100,-320) (=1360,635,-320)  (0,1,0)
2 (-1360,100,320)  (-1360,635,320)  (0,1,0)
3 (1360, 100,320) (1360, 635, 320) (0,1,0)
4 (1360,100,-320) (1360, 635,-320)  (0,1,0)
5 (—470,390,-300) (—40, 390, -300) (1,0,0)
6 (470, 390, 300) (40, 390, 300) (-1,0,0)
7 (-1100,515,180)  (-1100,515,-180) (0,0,—1)
g (1100,515,-180) (1100, 515, 180) (0,0,1)
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Fig. 4 Simulation diagram
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Table 5 Result of load measurement

Wig/N (Gsfs-Wi) /N (GLf-Wi) /N E
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Table 6 State of resultant force
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