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Tab. 1 Main chemical composition of experimental gray cast iron Wg /%
C Si Mn Cr S P
3.1 2.0 0.85 0.4 <0.1 <0.3
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Fig. 1 Random microhardness test results for areas with less and more
deformations of cylinder liners
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Fig. 2 Vickers hardness indentations under the conditions of stress free and tensile stress
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Tab. 2 The residual stress and process parameters calculations through Vickers hardness indentations

B FTIRAS D,/um D,/ym Dipm Ao Ar HV o-/MPa
TN I IR 64.02 69.42 66.72 1 41.7 0
Firi IR L 78.87 82.92 80.895 0.680 28.3 130.67
Frh 1 HeIR2 73.69 73.02 73.355 0.827 34,5 70.58
EVADANR X 74.14 74.82 74.48 0.802 33.4 80.72
FL I R4 74.37 78.87 76.62 0.758 316 98.78
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Fig. 3 Optical microstructure of the gray cast iron cylinder liner
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Fig. 4 SEM photo of the gray cast iron cylinder liner
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Fig. 5 Microstructure photos of the gray cast iron cylinder liner captured by EDS area scan analysis
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Generation and Evaluation of Residual Stress in Gray Cast Iron Cylinder
Liners
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Abstract:

Directing toward the problems of uneven internal stresses, deformation during subsequent machining,
and so on of gray cast iron cylinder liners appeared after rough machining and annealing treatment, main
causes of the residual stresses produced in the manufacturing processes of them were investigated, and the
residual stress values of them were estimated by using of micro Vickers hardness indentation at the same
time. The results indicate that there are significant residual tensile stresses existed in the cylinder liners,
with values of approximately 70-130 MPa. The microstructure of the cylinder liner is mainly composed of
ferrite+chrysanthemum-shaped (B-type) graphite, and some graphite flakes present significant coarsening
behaviors. The average Vickers hardness value of the cylinder liners is approximately HV 33.
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