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Abstract

This paper addresses “B2 R EF G RIEZEZEIR AT by defining a
traceable research or engineering workflow. The scope, method,
evidence boundary, and verification criteria are derived from the
supplied materials and verified sources. Missing measurements and
execution records are retained as items for subsequent collection rather

than reported as completed experimental findings.
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This study addresses the design of a single-stage cylindrical gear
reducer under specified power, speed, transmission ratio, and
dimensional constraints. With an input power of 1.5 kW, an input speed
of 1440 r/min, and a target transmission ratio of 4, the study examines
the compatibility of transmission parameters, component load capacity,
and assembly space. A design and review framework is established to
combine constraint analysis, mechanical transmission calculations, gear
and shaft-system checks, structural assembly design, and parametric
CAD geometry verification. Identifying the components and reference
surfaces associated with each dimension is treated as a prerequisite for
parameter selection, while correspondence between calculation and
model parameters provides the basis for design review. The completed
work comprises conditional constraint analysis, kinematic and power-
transmission parameter calculations, and review of the available model
geometry verification record; load-capacity checks and dedicated
assembly checks remain incomplete.

The constraint analysis indicates that interpreting 150 mm as the
driven gear pitch diameter gives a driving gear pitch diameter of 37.5
mm. If 42 mm also specifies the driving gear bore diameter, a
conventional shaft-mounted gear configuration has a geometric conflict.
The available verification record reports successful re-import of the
corresponding STEP file, valid boundary representation, and a
composition of 10 parts and 10 solids. The overall envelope matches the
target dimensions of 360 mm X 260 mm X 240 mm within a checking
tolerance of 0.1 mm.

These findings support the file readability, solid validity, and overall
dimensional conformity of the preliminary dimension-driven model.



Load-capacity checks require completion under defined material,
loading, and service-life conditions. Dedicated checks are also required
for mounting holes, wall thickness, critical clearances, assembly
interference, and actual tooth meshing. The conclusions are limited to
conditional constraint analysis and the completed geometric checks;
they do not establish physical operating performance or readiness for

direct manufacturing.
F X FEA

Single-stage cylindrical gear reducer; Constraint analysis; Shaft-
system design; Parametric CAD; Geometric verification
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