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Abstract; The rotating band engraving process during artillery firing is transient in duration, which
involves intense interactions between the rifling and the rotating band , exerting significant influence on the
initial state of projectile motion within the barrel. Standardized modeling and setup procedures is a critical
prerequisite for comparing the dynamic responses of rotating band engraving under different internal bore
structures. Regarding this issue, basic parameterization of the finite element analysis process for rotating
band engraving was studied. Specifically, mesh node coordinates were calculated through scripting, and
the correspondence between mesh nodes and elements was established to generate finite element models of
rifled barrels. Additionally, the execution logs of finite element software were compiled to proceduralize
the modeling of the projectile rotating band and the preprocessing of rotating band engraving. A GUI
plugin capable of one-click generation of rifled barrel and projectile rotating band finite element models,
along with automated preprocessing configurations , was developed. The engraving processes under varying
internal bore structural parameters were analyzed. The study focused on the effects of structural differences

in rifling profiles,land height and land width on the rotating band engraving process. Dynamic simulation
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shows that in hybrid rifled barrels, the resistance encountered by the rotating band during engraving is

smaller than that in uniform-twist rifled barrels, and the maximum stress at engraving completion is also

lower. Reduced land height or narrowed land width decreases the internal bore resistance during rotating

band engraving,resulting in faster engraving velocities.

Key words : rotating band ; engraving process ; parametric modeling ;inner bore structure ; kinetic analysis
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Fig. 2 Schematic diagram of key node number
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Fig. 3 [Expansion diagram of mixed rifling
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Fig.4 Flow chart of node coordinate calculation
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Table 2 Bore parameters of different rifling structures
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belt under different sunline heights
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Table 5 Comparison of results for squeezing

in the belt under different sunline widths

FHEE S/ mm  BFUERTIE]/ms  FRN J1/MPa e KBH J1/kN

4.2 3.55 591 1 965
3.9 3.55 585 1 886
3.6 3.50 560 1855
33 3.50 521 1 665
3.0 3.45 505 1575
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