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ABSTRACT

Mapping and modeling technology is widely used in manufacturing industry, and
plays an irreplaceable role in product design, analysis and manufacturing. Mapping and
modeling technology is a kind of technology which is convenient for optimal design in
the process of product development, so that the product can achieve the ideal effect in
design and manufacturing.

The bevel gear transmission mechanism is widely used in the transmission
mechanism of mechanical equipment because of its many advantages. However, due to
the complexity of the part structure in the bevel gear transmission mechanism, it will
cause more problems in processing and production. Can we complete the optimization
of the bevel gear transmission mechanism, the drawing of engineering drawings, the
modeling and assembly of parts, the interference check and dynamic simulation of the
bevel gear transmission mechanism in the reducer under the virtual environment with
the help of the increasingly developed graphics and modeling technology ? So as to
simulate the problems that may occur in actual processing and production, so that the
problems can be better solved.

In this graduation design, we optimized the core parts of the bevel gear
transmission mechanism, and applied the bevel gear transmission mechanism to
improve the product structure of the reducer. Model and assemble, conduct interference
inspection and motion simulation, and complete the improvement work of the bevel
gear transmission mechanism, so as to verify the rationality of the structure of the bevel
gear transmission mechanism of the reducer in a virtual simulation environment. And
draw the drawing technology to complete the engineering drawing and assembly
drawing of the parts of the bevel gear transmission mechanism with the help of
AutoCAD platform.

It is not difficult to imagine that using graphing and modeling technology, we can
not only provide strong technical support for the design of bevel gear transmission
mechanism, but also with our in-depth understanding of the bevel gear transmission
mechanism, aiming at the various problems in the transmission Make real-time
adjustments and solutions during structural optimization. With the better application of
mapping and modeling technology, the bevel gear transmission mechanism will also

show its more excellent performance.

Key words: Bevel gear drive mechanism; worm drive; Dynamic simulation; Mapping

technology; Solid modeling
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3D-Modeling and Motion Simulation of Composite Wheel
Gears Transmission Based on UG

1. Introduction

The UG software has been added NXGC toolbox since version 6.0 , which gear
modeling toolbox can help users to accurately and quickly create involute spur, bevel
or bevel gear etc., but also for the gears meshing and moving operations; so that it
improves the design efficiency of gear train, and reduces the workload of designers.
The motion simulation module is a CAE application software with powerful static
and kinematic, kinematic analysis and calculation functions and dynamic simulation
functions, which is used to establish the = movement mechanism model to simulate
the movement rule, and can perform interference analysis for the movement
mechanism, track the movement trajectory of the parts or analysis the speed,
acceleration, etc., of the institutional parts; furthermore, build independent motion

analysis schemes without affecting the main assembly mode[1-2].

2. Principle Analysis Of Compound Gear Train

The gear train was a gear transmission system composed of a series of gears. The
running of gear train could be divided into three categories according to whether the
position of each gear axis relative to the rack was fixed or not: the fixed axis gear train,
the epicyclical gear train and the compound gear train. Compound gear train in the
actual use of machinery was the most common, which included both fixed axis gear
train and epicyclical gear train; or was comprised by the several parts of epicyclical
gear train[3].A compound gear train mechanism was shown as figure 1, which was the
input speed as W1 = 19 r / min, and the number of gears as: Z1 = 90, Z> = 60, Z>'=Z3
=30,73'=24,74=18,7Zs=15,7Z5'=30, Z¢= 105, Zg =35, Z7 = 32. The compound gear
train consisted of a fixed axis gear train and a epicyclical gear train, where a fixed axis
gear train (a) was comprised of the bevel gear 1-2-2'-3,a  epicyclical gear train (b) was
formed by the gear 3'-4-5-5'-6,and a fixed axis gear train (c) was constituted by the gear .
4 Three dimensional modeling and assembly of compound gear train
4.1 Modeling and assembly of cylindrical gear

In UG, we should click the GC Toolbox — Gear Modeling — Spur Gears, select
Create Gear Function, pop-up dialog box of involute cylindrical gear modeling, select
parameter settings of the spur gear, external (internal) meshing gear and hobbing gear,
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and input the parameters such as modulo, number of gear, gear width and pressure angle
after determining; we could also click the default value, the software would
automatically add parameters, thus modify other parameters on the above basis; the
vectors and points respectively refer to the direction of the axis of the spur gear and the
center of the bottom surface; furthermore, we, respectively, needed to directly select the
vector symbol and any point in the drawing area.

In the UG function area, we should switch to the meshing gear function, be set
to engage the gear in all available list gears, click directly to set the driving and driven
gear, where the driving, driven gear and mechanical principle refers to the driving,
driven gear meaning, it was different. In UG, the driving gear referred to the gear that
did not move the position during the modeling process; the driven gear referred to the
gear whose position was moving, namely, when the gear was meshed, the driven gear
should move position and close to the driving gear so as to mesh together. The centerline
vector was the vector that the center of the driving gear point to the center of the driven
gear. According to the gear assembly position, we should select the corresponding
vector to complete the assembly. According to the assembly position, we should also
set the driving and driven gears as well as the center vector flexibly, so as to achieve
the goal of successfully completing the gear assembly.

4.2 Modeling and assembly of bevel gear

It was the same operation for bevel gear and spur gear, we should select the spur
gear and equal head clearance shrinkage gear, also choose the default value for bevel
gear parameters, just modify section cone angle; angle between the two axes was X =
90 ° when the bevel gear were meshing, The sub-cone angle of gear 1 was calculated
as equationdl=arctan (Z1/Z2)and the sub-cone angle of gear 2 was equation 90-61. In
our case, the meshing of the bevel gear 1 and 2 could use the expression function to
complete the sub-cone angle calculation. d1could be directly input when the parameter
was modified; the other sub-cone angle of the meshing gear should be loaded 90-61.
We should switch to the gear meshing function, so that the driving and driven gear had
the same meaning with cylindrical gear, driven gear axial vector was determined by
according to the driven gear axis and assembly position, which was different from the

cylindrical gear
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