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Effect of High-Speed Milling Parameters on Metamorphic Layer Thickness of
GH4169 Nickel-Based Superalloy Machined Surface

ZHANG Jiamao', DU Jin', LI Yinling’, SHI Haichuan®, SU Guosheng' , ZHANG Peirong'
(1. School of Mechanical Engineering, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250353, China;
2. Shandong Shanshui Heavy Industry Co., Ltd., Jinan 250300, China)

Abstract: High-speed milling of GH4169 nickel-based superalloy was carried out at different milling speeds
(500—1 000 memin ') and radial milling depths (0.1—0.3 mm). The effects of milling parameters on cutting
force, cutting temperature, metamorphic layer and white layer thickness and surface layer hardness were studied.
The results show that with the increase of milling speed, the cutting force decreased and the cutting temperature
increased. The increase of milling depth resulted in the increase of cutting force and cutting temperature. Under the

', the thickness of the

same milling depth, when the milling speed increased from 500 memin ' to 1 000 m*min
metamorphic layer increased by about 30 pm, the thickness of the white layer increased by about 5 pm. the
microhardness of the surface layer increased by about 200 HV, and the depth of the hardened layer increased by
about 100 pm. Under the same milling speed, when the milling depth increased by 0.1 mm, the thickness of the
metamorphic layer increased by about 30 pm, the thickness of the white layer increased by about 3 pm, the
hardness of the surface layer increased by 20 HV, and the depth of the hardened layer increased by about 20 pm.
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Table 1 Chemical composition of nickel-based superalloy GH4169
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Fig.1 Cutting force (a—c) and cutting temperature (d) vs milling speed curves at different milling depths (a) milling depth of 0.1 mm;

(b) milling depth of 0.2 mm and (c¢) milling depth of 0.3 mm
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Fig.2 OM (a) and SEM (b) morphology of section of GH4169 alloy sample after milling (milling speed of 800 m-min—',
milling depth of 0.1 mm)
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Fig.3 Section morphology of GH4169 alloy samples after milling under different parameters: (a) milling speed of 500 m-min~", milling depth

of 0.1 mm; (b) milling speed of 700 m-min~"', milling depth of 0.1 mm; (c) milling speed of 800 m-min—', milling depth of 0.3 mm

and (d) milling speed of 1 000 m-min~!, milling depth of 0.3 mm
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Fig.4 Curves of thickness of white layer (a) and metamorphic layer (b) vs milling speed at different milling depths
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Fig.5

Section hardness distribution curves (a—c) of GH4169 alloy samples under different milling parameters and curves of hardened layer

depth vs milling speed under different milling depths (d): (a) milling depth of 0.1 mm; (b) milling depth of 0.2 mm and (c¢) milling
depth of 0.3 mm
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