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Abstract : The dual main shaft of the transmission is an important component that must always be operated in the center of
the automatic transmission under heavy, multi-functional conditions. Cooling and lubricating the contact parts inside the
transmission are among the main roles of the dual main shaft to distribute the automatic transmission fluid(ATF) evenly to
each part of the transmission system, and the distribution of ATF must match the required lowest flow rate. Failure to supply
adequate flow rates to each contacting module will lead to reduced durability of the transmission due to insufficient lubricant
supply. Moreover, over-estimated supply wastes more oil pump power, thus resulting in reduced fuel efficiency. Therefore, it
is necessary that flow rates from each oil hole in the dual shaft system of the transmission are computed in advance. In this
study, optimized flow rates are provided, depending on the shapes of the oil hole inside the dual shaft system with the help of
CFD software(FLUENT). The shape design methods that can optimize distribution through oil holes are shown, and
computational results are compared according to the design methods in the dual shaft structure of the transmission.

Key words : Automatic transmission(A-5 ¥ < 7]), Automatic transmission fluid(ATF, A5 ¥ <:7] 2 ), Main shaft(5*
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CVT(Continuously Variable Transmission)
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Fig. 1 Harsh domain of transmission
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Fig. 2 Target oil hole of main shaft
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Fig. 3 Structure of main shaft
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Fig. 4 Target oil hole of main shaft
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Division  Design Criteria 01  Design Criteria 02  Design Criteria 03

Shape

Applied Diameter

Factor 3mm — 4mm 30° 30°

Radial angle Axial angle

Division Model B Model C

Shape

Applied | * Design Criteria 01
Factor | . pesign Criteria 03

+ Design Criteria 02
+ Design Criteria 03

+ Design Criteria 01
+ Design Criteria 02

Fig. 5 Oil hole design criteria table
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Fig. 6 Oil hole design criteria 01
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Fig. 9 Design criteria combination of oil hole Model A
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Fig. 10 Design criteria combination of oil hole Model B
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Fig. 12 Cavity modeling of main shaft
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(c) Oil hole mass flow rate result

Fig. 15 Fluid flow analysis result of Model A
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(a) Streamline of Model A

224 HIANSABF =22 A0 A3E, 2021

(a) Streamline of Model B
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Mass Flow Rate [LPM]
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(b) Oil hole mass flow rate graph
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(¢) Oil hole mass flow rate result

Fig. 16 Fluid flow analysis result of Model B
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(b) Oil hole mass flow rate graph
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0.2523 |[0.1769 | 0.2205|| 0.2580 | 0.5764 | 0.6600 | 0.2273 | 0.2304 | 0.2323

(c) Oil hole mass flow rate result

Fig. 17 Fluid flow analysis result of Model C
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(b) Oil hole mass flow rate result

Model A
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H.i2 : Increaset H_i2 : Increasef H_i2 : Decrease‘
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(c) Oil hole mass flow rate result

Fig. 18 Fluid flow analysis result
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