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Analysis of gasoline engine failure by exhaust valve-piston collision and
its optimization

MA Jingweil’2 , CHANG Xuesongl’2 , YU Pengfeil’2 , WANG Chenxi'?,
LIU Luping"*, WANG Jinlin'?

1. Great Wall Motors Co., Ltd., Baoding 071000, China;
2. Hebei Automotive Engine Technology Innovation Center,Baoding 071000, China

Abstract; In order to solve the export engine misfire fault caused by the collision of the exhaust valve with the
piston during the operation of an engine, the chemical composition, metallographic structure, valve spring

force, vehicle exhaust temperature, and driving habits of the valve guide and exhaust valve stem are analyzed,
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acceleration and VSP. Based on the power based window method, among 32 vehicles with normal reactant
consumption, there is a significant difference in NO, specific emissions, with 40. 6% of heavy-duty diesel
vehicles meeting the standard limit of 4 ¢/ (kW - h) for specific emissions. 10 vehicles with fixed reactant
consumption have NO, specific emissions exceeding the standard limit, with the maximum NO, specific emission
being 3. 4 times the standard limit. The analysis of the specific emissions of vehicles traveling on different roads
shows significant differences in emissions among urban, suburban, and highway conditions, with average NO,
specific emissions of 6.08 g/ (kW +h), 8.06 ¢/(kW-h), and 3.43 ¢/(kW - h), respectively.
Keywords : heavy-duty diesel vehicle; micro driving condition; VSP; power based window method; emission
rate ;specific emission
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flow injection of urea at different space velocity and temperatures on NO, conversion efficiency, ammonia storage
and ammonia leakage are investigated experimentally. The diesel engine used in the experiment employed an
exhaust aftertreatment system with selective catalytic reduction (SCR) technology. The experimental results
show that for a fixed air flow, the extent of ammonia leakage is related to changes in temperature. As the
temperature increases, the catalytic reduction reaction accelerates and the ammonia leakage decreases. The
temperature has a great influence on the catalytic reduction reaction rate. At a flow velocity of 10 000 h™", the
reaction rate of SCR at high temperature is much higher than that at low temperature. The flow velocity has a
weak influence on the reaction rate. When the flow velocity changes from 10 000 h™" to 40 000 h™" at the same
temperature, the average reaction rate within the SCR remained largely unchanged. However, increasing the
flow velocity can accelerate the leakage of ammonia, thereby mitigating the benefits associated with the NO,
conversion.
Keywords : diesel engine; ammonia leak ; conversion efficiency; reaction rate; flow velocity
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and the influence of the vehicle exhaust temperature and driving habits on the engine thermal load is
determined. The cause of the fault is that the engine is prone to intense working conditions such as sudden
acceleration and deceleration during operation, which lasts for a long time. The thermal load of the valve guide
is increased, and the clearance of the valve guide is decreased, causing the valve to jam and impact the piston,
resulting in engine misfire. The optimization is carried out by increasing the wrapping area of the valve guide.
The simulation results show that the maximum temperature of the optimized guide is decreased from 245.3 C to
208.5 °C, and the maximum contraction of the valve guide is decreased from 0. 026 1 mm to 0. 014 3 mm. At
the same time, the lower end diameter of the valve guide is reduced from 5. 948 mm to 5. 943 mm. A 300 hour
rapid acceleration and deceleration test is conducted on the optimized engine, and no valve impact piston failure
occurs, indicating normal engine operation.

Keywords : gasoline engine; exhaust valve; heat load; valve guide; piston
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