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Development of Super Sqaurshed Torque Converter by Applying Three-dimensional CFD

goooooge

Hiroya ABE

ooooooo?®
Tetsuro MARUYAMA

gooooogn
Masatoshi SAKATOU

good

gboboobobooboobooooboooooooboooboon
gbobooobooboooooboobobobobooboo
gbobooooooobooboboboboboooooo
gbobooooooobobobobobobobooo
gboboooooooboobobobobobobooonoo
gbobooooooobobobobobobobooo
gbobooooooboobobooo

ABSTRACT

A method has been created to optimize design
parameters using three-dimensional CFD to analyze the
internal flow condition of a flat torque converter and
one-dimensional angular momentum theory. This method
has been used to design a torus and blade configuration
which reduce flow loss and to optimize the specifications
of the stator, which has a great effect on the
characteristics of torque capacity factor. This has allowed
development of the thinnest super sqaurshed torque
converter for mass production in the world without
sacrificing torque converter performance.
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Fig.1 Restrictions on design process
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Table 1 Torque converter specifications and test
conditions
Type A Type B
Hydraulic diameter (mm) 232
Number of Impeller 27
blades Turbine 23
Stator 15
Squash rate (%) 84 75
Stator blade’s width (mm) 13.5
Rotation speed of input shaft (rpm) 2500
ATF temperature (°C) 85

— : Squash rate 84%
---------- : Squash rate 75%

Torque capacity factor (x 10° Nm/rpm2)
Torque ratio

0 0.2 0.4 0.6 0.8 1
Speed ratio (e)

Fig.2 Influence of squash rate on torque converter
performance
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Fig.3 Calculation results of turbulence kinematic
energy
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Fig.4 Flow visualization at section AA’

5 N’; 2
s
3 =16 A
E 'I\~ P
§ 12 .
£ / .
X A
8 08 -
]
3 o4
’E' ’ Pump Turbine Stator
O - 1 VI - 1 VI -
0 20 40 60 80 100

Length rate of fluid flow circuit (%)

Fig.5 Relationship between turbulence energy and
length rate of fluid flow circuit
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Table 2 Torque converter specifications and
test conditions

Type A | Type C
Hydraulic diameter (mm) 232
Squash rate (%) 84
Stator blade’s width (mm) 135 | 115
Rotation speed of input shaft (rpm) 2500
ATF temperature (°C) 85

Increasing of torque capacity factor

0.0 ~ ‘ ‘
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Speed ratio (e)

Torque capacity factor (x 10°° Nm/rpm?)
Torque ratio

Fig. 6 Influence of decreasing of stator blade’s width
on torque converter performance
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Increasing of turbulence kinematic energy

Fig.8 Calculation results of turbulence kinematic
energy
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Fig.9 Calculation results of fluid velocity
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Fig.10 Summary of design process
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Fig.13 Comparison between conventional and
optimized stator blades

Fig.11 Side view of developed torque converter
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