RAMTER

SR> BRI E T Y U Y L T ORI 115

B Technical Data

HEIERGET D O NIV T ORHHT

RESEmE ™ g™l Em g2

The Newest Technology of Hollow Engine Valves for Automobile

Takaaki Kumagai, Hiroyuki Tsuchiyama, and Yuji Takano

Synopsis

Although a high compression ratio raises thermal efficiency, it is difficult to apply a high compression ratio to a gasoline
engine. One of the barriers is the occurrence of knocking caused by combustion temperature rise leading to serious torque down.

As one of the measures, the necessity of a high efficient engine part using of sodium filled hollow valve is increasing.

This article shows the influences of the hollow form (diameter of a stem hollow and head hollow, etc.), the amount of sodium,
and the size and amount of getter material on the valve surface temperature.

As a result, the following things became clear.

1) The valve temperature decreases by enlarging the diameter of stem hollow.
2) The valve temperature decreases by reducing the amount of sodium from 55 % to 30 % in the hollow capacity.
3) The getter material adsorbs the gas and it improves the effect of valve temperature by cooling it down, furthermore, stabilizing

this effect.
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Fig. 1. Stem hollow valve (a), Head and stem hollow valve(b).
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Table 1. Valve specification.

Valve type

Solid valve Stem hollow valve Head and stem hollow valve
Head diameter ¢ 25.7 mm
Stem diameter ¢ 5.5 mm

Stem hollow diameter

¢$3.0mmor ¢3.5mm

$ 3.0 mm

Head hollow diameter

10 mmor ¢p12.7 mm

Sodium filling ratio

55 % or 30 %

75 % or 55 %

Getter size

without, 15 %, 25 %(powder), one piece or two pieces(¢ 2 mm sphere)

Table 2. Engine specifications.

Table 3. Test conditions.

Items Specifications
Engine type | Gasoline, In-line 4 cylinder (L4), Turbocharger
Displacement 16L
Bore X stroke 79.7 mmX81.1 mm
Compression ratio 10.5
Max. power 140 kW / 5600 rpm

Max. torque 240 Nm/1600~5200 rpm

ltems Conditions
Engine speed 5600 rpm
Engine load Wide open throttle
Oil temperature 80 °C
Water temperature 80 C
Retention time 1 hour
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