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Super Ultra Flat Torque Converter with Multi Plate Lock-up Clutch
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ABSTRACT

Three-dimensional CFD was used to optimize the
torus section and stator blade shape, and newly
developed stator blades were also employed to develop
the fluid flow channels for a thin type torque converter
with a flattening ratio of 50%, while maintaining torque
converter performance. A multi-plate lock-up clutch with
heat-resistant performance approximately twice that of a
conventional single-plate lock-up clutch has been
positioned in the space created by the use of these new
fluid flow channels. The developed Super Ultra Flat
torque converter with multi-plate lock-up clutch enables
all-area LC control without increasing the overall width
compared to the previous torque converter, and can be
fitted in an FF vehicle. As aresult, in real-world driving,
the new system increased fuel efficiency by
approximately 3% in US06 mode, and enabled a more
direct driving feeling by shortening the time from O to
100 km/h at 100% throttle acceleration by 0.2 s.
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Fig. 1 Side view of developed torque converter
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Fig. 2 Operating range of lock-up clutch

Table 1 Comparison of LC systems

Single-plate typelJ Multi-plate type
(previous)

Typical layout

LC operating pressure

Comparison - Good [0

performancel

(2) LC response timeld
operating range(]

(3) Torque capacityd

Q
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(1) LC heat resistant-0| )
O
O
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(4) WidthO
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Turbine Pump

h : Height of torus
wll Width of torus O
D[ Hydraulic diameter(
dl] Diameter of stator shell(]
1,00 Radius of pump inletd)
r,[J Radius of pump outlet[
h/w Flattening ratio O
d/DC Aspect ratio

Fig. 3 Approaches to decrease axial length of torus

Table 2 Torque converter specifications and
calculation conditions

Hydraulic diameter (mm) 2520
Flattening ratio (%) 650
Number of Pump 290
blades Turbine 270

Stator 150
Aspect ratio of torus 380
Rotation speed of input shaft (rpm) 20000
ATF temperature (°C) 850
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Fig. 4 Influence of flattening ratio and aspect ratio of
torus
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Fig. 5 Calculation results of turbulence kinematic
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Fig. 6 Calculation results of turbulence kinematic
energy at turbine inlet
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Fig. 8 Calculation results of turbulence kinematic
energy at stator blades
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Table 3 Test conditions

Measuring point: ®
Single-plate type O
(previous)

Multi-plate type

5)

gy

)

(_/

ATF temperature (°C) 100
LC transmitted power (W) 3100
Cooling flow rate (L/min) 4

Table 4 Comparison of torque converter

specifications

Previous New[
T

Hydraulic diameter (mm) 2520 2600
Flattening ratio (%) 650 500
Pump 290 310

Number of O ]
blades Turbine 270 290
Stator 150 210
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