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Fig. 1 Schematic of the boundary wear tester
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Fig. 10 Wetting relationships between the engine oils with different graphite concentrations and the VGIs
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Investigation of Boundary Wear Damage Behaviors of Vermicular Graphite
Cast Iron Applied for Heavy-Duty Diesel Engine Cylinder Block

CHEN Bo', ZHOU Jie’, ZHOU Liang’, ZHENG Bao-chao*

(1. Jilin Mechanical and Electrical Engineering School, Jilin 132101, Jilin, China; 2. Port and Shipping Engineering College, Shanghai
Communications Polytechnic, Shanghai 201900, China; 3. Changjiang Wanbang Testing Services Co., Ltd., Changjiang Li Autonomous
County 572700, Hainan, China; 4. College of Chemistry and Materials Science, Jinan University, Guangzhou 510632, Guangdong, China)

Abstract:

Vermicular graphite cast irons (VGIs) with vermicularity values of 10%, 53%, and 100% were fabricated
by adding varying amounts of Fe-Si-Mg vermicularizing agents. The boundary friction and wear behavior
between the piston ring assembly and the VGI cylinder block was simulated using an Rtec-MFT5000
tribometer. The results indicate that a VGI with 100% vermicularity is achieved with the addition of 0.102 wt.%
vermicularizing agent, which exhibits a specific wear rate of 0.138x10™"° m*N"-m". The wear resistance of
the VGI is decreased by approximately 40.8% with increasing vermicularity. The worn-off graphite particles
alter the wettability between the boundary layer and the VGI surface, evidencing by a decrease in the contact
angle from 23.713° to 13.870°, a reduction scale of approximately 41.5%, which consequently impairing the
friction-reducing function of the boundary layer. The dominant wear mechanism is identified as micro-cutting,
accompanied by fatigue spalling. Furthermore, with increasing vermicularity, the depth of the ploughing
grooves is increased, and the surface roughness is decreased by 3.6%.

Key words:
vermicular graphite cast iron; boundary wear; vermicularity; contact angle
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