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Purpose. Comparative characteristics of the results of 

mathematical modeling with experimental data and 
mathematical treatment of the results of the thermo-
mechanical calibration. 

The complexity of the design of the fairing shells PH 
“Cyclone-4”, high cost, large dimensions of articles (di-
ameter of 3000–4000 mm), and typical physico-
mechanical characteristics of the materials used require 
to provide an accurate assessment of the effectiveness of 
the technologies used in the production process. 

Methodology. The paper compares the experimental 
and calculated parameters of the process of thermome-
chanical calibration of shells, the large thin-walled struc-
tures fairing RN “Cyclone-4”, and assesses its degree of 
effectiveness depending on the previous technological in-
fluences on the product.  

The annealing in the fixing device (thermo-
mechanical calibration) can be an effective way to deal 
with the strains in cases where the product is brewed 
from high-strength material. 

Findings. Mathematical treatment of the results of 
the thermo-mechanical calibration showed sufficient 
agreement between the experimental and calculated val-
ues. The analysis of the experimental data showed the 
adequacy of the evidence in the process of thermo-
mechanical strain gauge calibration. 

Determination of the validity of the mathematical 
model based on an experiment allows us to conclude that 
the high efficiency method of correction of ellipticity and 
straightness of oversized shells form depends on the 
magnitude and distribution of residual stresses produced 
during the previous production stages. 

Analytical calculations and numerical modeling of 
thermo-mechanical calibration make it clear that the addi-
tional annealing treatment is required to relieve residual 
stresses. 

Originality. We have found out that taking into ac-
count of all the technological effects during production 
process improves the efficiency of the thermomechanical 
calibration and increases the accuracy of the final product. 

Practical value. The results can be used for modifi-
cation of the existing technology of thermomechanical 
processing of large thin-walled structures, such as shell 
fairing, RN “Cyclone-4”, and increasing their overall ef-
ficiency. 

Keywords: thermo-mechanical calibration, mathe-
matical modeling, residual stresses, ANSYS, performance 
evaluation 
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