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Abstract: The reducer of the mixer is one of the main parts of the processor used for water and wastewater treatment. In this study,
an advanced reducer with a drywell structure was developed in order to prevent oil leakage during operation in the field. During the
development of the advanced reducer prototype, a mockup, a metal mold, and a cast were made using CAD and a CNC machine.
The structural safety of the reducer prototype’s lower housing (drywell structure) was checked using the ALGOR commercial FEM
analysis code, which yielded a von Mises stress of about 123 N/mm?, which is below the yield stress of 250 N/mm?, and a natural
frequency of about 650-700 Hz. In addition, the torque transmission efficiency for the advanced prototype was 95.87%, which is
about 8% more than that found in a previous study, 88.45%, and the sound level was below 75 dB. Furthermore, no oil leakage or
abnormal sound or vibration occurred. Therefore, an optimally designed advanced reducer prototype has been successfully

developed.
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Fig. 1 An example of oil leakage on working
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Table 1 Comparison of design conditions of a reducer

Main items Previous study®® This study
Feature Drywell type Drywell type
3-stage reduce 2-stage reduce
Gearbox type
(non-geared motor) (geared motor)
Output shaft speed 17£2 rpm 17+2 rpm
Output torque Max. 500 Nm Max. 700 Nm
Motor power 0.37~0.74 kW 0.37~1.5 kW
(rotation speed) (1750 rpm) (350 rpm)
Gear Helical gear Helical gear
(precision grade) (AGMA Q10) (AGMA Q10)
Sound level (at 1 m
<85dB <85dB
apart from a source)
Output shaft length Max. 3 m Max. 5 m
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Fig. 3 2D assembly/disassembly drawing of a reducer
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Table 2 Material properties for FE analysis

Material Steel(ANSI 4130)
Modulus of elasticity 206840 N/mm>
Shear modulus of elasticity 79565 N/mm?
Yield stress 250 N/mm?
Poisson’s ratio 0.3
Element type Auto-meshing (brick)
Element number 232988
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Fig. 5 3D FE modeling of a housing base
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(a) 1st mode (663.014 Hz) (b) 2nd mode (686.514 Hz)

(¢) 3nd mode (801.359 Hz) (d) 4th mode (1072.29 Hz)

Fig. 7 Natural frequency and mode analysis
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Fig. 14 An example of gear surface test result

Fig. 16 A dynamometer equipment
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Fig. 18 Experimental results of sound levels
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