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Experimental Study and Prediction Model for Cutting Force in
Machining Water Chamber Head Material
Cheng Yaonan,Qin Chao,Jia Weikun, Yan Fugang

Abstract: As the main parts of nuclear power equipment,the water chamber head has been working under the harsh
environment of high temperature , high pressure and high radiation for a long time. The material is high strength steel S081I[ ,
which has high strength and high temperature mechanical properties,resulting in poor machinability. In the heavy-duty cut-
ting process of water chamber head ,the carbide cutters are mostly used for cutting,and the cutters are affected by mechani-
cal impact and temperature. Aiming at the problems of severe tool failure and frequent tool change in cutting process, the
cutting force experiment and prediction model of water chamber head material machining are studied. Firstly, the relation-
ship between the cutting parameters and the cutting force is discussed through single factor milling experiment with water
chamber head material ,and then the significant degree of cutting parameters’ influence on the cutting force is analyzed by
orthogonal experiment,and the prediction model for the cutting force is established by regression analysis method and veri-
fied. The research results provide some experimental basis and technical support for further research on tool failure mecha-
nism, cutting parameters optimization and tool design and development of chamber head materials.

Keywords: water chamber head ; heavy cutting;carbide tool ; cutting force ; prediction model
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Research on Mechanism of Effect of Cooling Temperature on
Chip Morphology of Difficult-to-cut Alloys
Hu Liwen,Wei Zhaocheng, Wang Minjie ,Ma Riguang

Abstract: FV520B precipitation-hardened stainless steel and TC4 titanium alloy are two typical difficult-to-cut al-
loys,and the chip formation mechanism of the two materials under different cutting speeds and jet temperatures is analyzed
by using the liquid nitrogen jet cooling device developed by ourselves. Studies have shown that under the effect of liquid ni-
trogen jet cooling,the chips of the two materials still generate adiabatic shear,and with the increasing of cutting speed and
the reducing of the fluid temperature, serrated chip degree and serrated pitch increased significantly, adiabatic shear band

width and angle of shear band is reduced in different degree,low temperature chip breaker condition dramatically improved

e
%

contrast with the normal temperature condition.

Keywords : difficult-to-cut alloys;liquid nitrogen jet;micro-structure of chip;adiabatic shear
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