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Thermal Shock Durability Test of a Gasoline Turbocharger Waste
Gate Valve Assembly Manufactured by a Metal Injection Molding

Chungwoo Nam’, Manbae Han ", Bongsu Chun’, jaesik Shin®, Jongha Kim™", Doosik Min™"

(Received 18 May 2014; received in revised form 24 July 2014; accepted 18 August 2014)

ABSTRACT

A waste gate valve (WGV) assembly for a gasoline turbocharger is typically manufactured by means of
precision casting. In this study, however, it was newly manufactured in a more innovative way, metal injection
molding (MIM) using Inconel 713C alloy, and its performance was tested in a 1.6L direct injection gasoline
engine by a thermal shock durability test that lasted 300 hours, after which the results were compared to those
of a precision-cast WGV assembly with regard to the engine intake boost pressure, turbine wheel speed, and
transient intake pressure. It was found that the two WGV assemblies showed similar performance levels
throughout the durability test.

Key Words : Waste Gate Turbocharger(¥l0|AE HO|E E EXtA), Gasoline Engine(Zt&Z QM ZAl), Waste
Gate Valve(¥O|AE HO|E W =) Metal Injection Molding(B2&52XUAIEM I H)
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Model DYTEK-130
Type Eddy current, load cell type
Max. power 130KW
Max. torque 343Nm
Max. rpm 8,000rpm
Cooling system Water cooling
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Fig. 3 Turbine speed and boost pressure at the
durability test cycle
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Table 3 Specification of the waste gate valve

Development
Target
goals
Valve(Hv) 405 360
Hardness Lever(Hv) 410 360
Washer(Hv) 408 360
. Valve(%) 98.2 96
Relative
. Lever(%) 98.4 95
density
Washer(%) 98.3 97
. . Valve(mm) -0.0052 +0.01
Dimensional
Lever(mm) +0.0029 +0.01
accuracy
Washer(mm) +0.0146 +0.015
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Fig. 5 Boost pressure and turbine speed
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