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Machining processes are widely used in different 70
sectors of manufacturing industry. Metal cutting is 5 ~FlucNm
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characterised by high thermomechanical loads at the S0 OFlux-Exp
cutting zone, particularly at the tool-chip interface. In g 30
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this work, the complex tribological behaviour at the
tool-workmaterial interface in machining has been e
analysed in the frame of the finite element method. A 0 100 200 300 400 500 600

new heat exchange law has been identified to represent @ cutting speed [mimin]
the heat partition at the tool-workmaterial interface. A

new VUINTER subroutine of Abaqus/Explicit FE code " h = 300

has been developed to implement the proposed contact 70

behaviour. The thermomechanical laws governing the 5 60

tool-workmaterial contact in machining have been 5% el

implemented via this subroutine. Using this program, 8 30

velocity-dependent heat partition coefficient of the T 20

frictional heat has been implemented. Numerical results o e

(heat flux transmitted into the tool and cutting force) 0 100 200 300 400 500 600

have been compared to experimental ones for different (b) Cutting speed [m/min]

cutting conditions and they are in good agreement. With

this new developed subroutine, it is now possible to

implement mathematical models governing the friction Fig.2 Comparison between numerical and

and heat exchange for simulations of complex contact experimental heat fluxes transmitted

behaviours, as in machining, forging, braking, etc. into the cutting tool using rate-dependent
heat partition coefficient, for different
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