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Abstract: In this paper, the influence of relative displacement error and angle error on the simula-
tion results is analyzed by the 0.6 m open shell, which is used to demonstrate the necessity of
studying the assembly method of high precision quantitative test system. The traditional assembly
method uses simple tools such as ruler to carry out test system assembly, which makes the actual
assembly error difficult to be accurate and impossible to be quantitative. Therefore, this paper
proposes an accurate measurement and control method for assembly errors of the test system,
which mainly includes obtaining the actual position of the assembly parts by measuring the de-
signed identification points, and calculating the assembly errors between the actual and theoretical
positions. Precise position control is realized by combining mechanical push and displacement meas-
uring devices. To verify the feasibility and accuracy of the proposed method, based on the self-de-

veloped high-precision assembly software of strength test, the assembly control tests of 0. 6 m and
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1. 6 m cylindrical shells were carried out respectively. Compared with the traditional method, the

maximum displacement error is reduced from 15. 00 mm to 0. 75 mm, and the maximum angle er-

ror is reduced from 0. 93° to 0. 04°. In addition, the numerical analysis of bearing capacity error is

reduced from 1. 67% to 0.04%. The impact of assembly error on the bearing capacity is reduced

and the assemblyprecision of test system is improved.

Key words: Large bearing structure; Strength property; Assembly error; Position control
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Fig. 3 High precision assembly control of test system
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0. 6 m shell of proposed method
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Tab. 4 The comparison of assembly errors of the diameter

0. 6 m shell between traditional assembly and proposed method

RO MR/ Y MR/ ) KA/ mm
X: 0.24 X: 0.46
(EEWiRrS Y: 0.77 Y: 0.46 4.61
Z: 0.03 Z: 0.02
X: 0.03 X: 0.10
ATy Y: 0.02 Y: 0.10 0.17
Z: 0.01 Z: 0.01
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Fig. 17 Assembly error of traditional method of

diameter 1. 6 m shell
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Fig. 18 The final assembly error of the diameter 1. 6 m

shell of the assembly control technique in proposed method
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Tab.5 The comparison of assembly error of the diameter 1. 6 m

shell between traditional assembly and proposed method

BRI WX E/ % MERE/ O RRMBIRE/mm

X: 0.94 X: 0.93
& 58 75 7% Y: 0.24 Y. 0.93 15. 00
Z: 0.02 Z: 0.05
X: 0.05 X: 0.03
AJy Y: 0.02 Y: 0.04 0.75
Z. 0.03 Z. 0.04
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Tab. 6 The comparison of bearing capacity error of diameter

0.6 m and 1. 6 m shell caused by assembly error

between traditional method and proposed method
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