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Wear performance of cast iron piston rings strengthened by laser
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Abstract: In order to decrease the wear of piston rings and cylinder liners, and improve partner adaptability, the
laser cladding and electroplating techniques were adopted to prepare in-situ precipitation particle reinforced metal
matrix composite coatings and chromium-plated coatings on the nodular cast iron matrix. By simulating the operating
conditions of piston rings and cylinder liner, the optimal SRV tests were carried out using laser cladding and chromi-
um- plated strengthening piston rings as upper samples and grey cast iron as under samples, respectively. The re-
sults show that the friction coefficient (0. 117 0 70. 133 2) between the chromium-plated piston rings and cast iron
cylinder liners increases with the increase of wear time, and the mechanism is adhesive wear. On the other hand, the
laser cladding processes reduce the wear losses of the piston ring and partner cylinder liner and have the lower friction coeffi

cient (0.067 ~0.085), which reduces with the increase of wear time, and the wear mechanism is micro cutting.
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Table 1 Laser processing parameters

P / Scanning Beam Preplaced
Ol:V o speed/ diameter/ thickness/
v (mm* s~ 1) mm mm
1.2=2.5 376 2=5 0.7-2
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Applied load

Upper specimen holder

Oscillating

Lower specimen
holder

Force transducer

Upper specimen: cylinder (diameter: 15 mm, length: 22 mm)
M Lower specimen: disk (diameter: 24 mm, thickness: 7.9 mm)
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Fig. 1 Schematic diagram of

SRV wear test machine
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Table 2 SRV test parameters for

measuring wear performances

Load/ Time/ Frequency/ Stroke/

N min Hz mm Lubricant
150V 10V o .
300? 302 50 1.2 Engine oil

1) —Running state; 2) —Steady state
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Fig. 2 Change curves of coefficient of

different friction couples during final 10 min

(a) —Chromium-plated; (b) —Laser cladding
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Table 3 SRV results of different coatings paired with grey cast iron

Friction coefficient Friction Wear depth of rings Wear depth of cylinder liners
Processing f
route Various M ean Relative orce/ Absolute Relative Absolute Relative
range value value value/ Hm value value/ Pm value
Chromiunr plated  0.117070.1332 0. 1230 1. 00 36.90 2. 12 1. 00 8.22 1. 00
Laser cladding 0.0676~0.0816 0.0741 0. 60 22.23 1.78 0.65 0. 87 0.11
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Fig.3 SEM images of asplated Cr worn scars

(a), (¢) —Chromium-plated; (b), (d) —Grey cast iron
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Fig.4 SEM images of laser strengthened worn scars

(a) —Laser cladding; (b) —Grey cast iron
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As-plated Cr
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Fig. 5 Microstructure of as plated Cr coating
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Fig. 7 Morphologies of laser cladding
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