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Thermal Field Simulation of Electrical Discharge Coating in Liquid and Its Research
LI Guo-liang . JIE Xiao-hua . XIAO Bo , LUO Wen

(Faculty of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

[Abstract] Heat transfer model of TiC ceramic coating on 45 steel prepared by electrical discharge coating in liquid
was established through finite element numerical simulation method. Heat source model and thermal boundary condi-
tions was selected. The temperature field on the surface of the electrodes was simulated by ANSYS software and the in-
fluence of pulse current parameters on the temperature field and coating morphology was researched. The results show
that the maximum temperature on the tool electrode is far higher than that of the workpiece. The temperature reduces
up quickly in the axis and distributes relatively uniformly in the radial, and the highest temperature declines slowly with
the increase of the current. The coating particles like crater deposited on the workpiece are enlarged with the increase of
pulse current.
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Fig. 1 Physical mold of the electrical discharge coating
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Fig. 2 Heat boundary conditions of the mold
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Fig. 3 Mesh of the mold

1.5 #RSH

FH TR Dk i e I RD T R T BT 35 109 IR BE A R
e TR T A Ak A 3 S O T 2 A8 kA B A SRR
PRI S K B A 40080 AH B Dk e 8 P iR B8 37, 7R 78 AR TR
JETR 0 TR AN AR AR B ) B2 B0 2o 4 R N Ah
L SR A S, L B SRR RE RS X L BE 3 1) 5
BOMWI L, S8 TR AR R T AR R 45
BRI AT A IS AR ARV A R A
L IE2,

Fx1 HKHRB
Tab.1 Enthalpy of the titanium

WE/K RE/J-m™) || BE/K BE/Jem)
298 0 3631 1.12X10"
1939 4.79X10° 3 831 4. 68X10"
1941 5. 92X 107 5 000 5.04X10"

F2 45 MEIME
Tab.2 Enthalpy of the carbon steel

HE/K #UE/(J »m ) HE/K UG/ »m )
298 0 3 405 6.69X10"
1673 7.23X10° 3 605 6.75X10"
1753 7.43X10° 5 000 7.20X10"
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Fig. 4 Boundary condition and heat flux load

of the heat transfer model
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Fig. 5 Transient state temperature field jingle pulse
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Fig. 6 Radial temperature curves of the electrode
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Fig. 7 Axial temperature curves of the electrode
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Fig. 8 Relationship curves between maximum temperature and electric current
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Fig. 9 Surface topographies of the coating prepared

in different pulse current
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