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Numerical Simulation of Transient Thermal Features in the Remelting

Processing of Stainless Steel
WU Bin MA Wei Institute of Mechanics Chinese Academy of Sciences Beijing 100080 China

Abstract A two-dimension model was established based on the experimental results of the laminar plasma remelting pro-
cessing on the stainless steel. The main purpose is to determine the proper processing conditions of material surface heat
treatment through the finite element simulation. The related results include the determination of the variations of the tem-
perature the temperature gradients and the cooling rates of the pool substances with time. A criterion based on the con-
cept of the equivalent temperature area density ETAD is established to predict the proper processing conditions for the
situation of the stainless steel remelting. Theoretically the method can be used to determine the optimum processing
condition of heat treatments and equally generalized to the cladding treatment situations of both the plasma processing
and the laser technology. The simulating results show that the appropriate heating distances should be in the region of 9
~13 mm for the laminar plasma processing which is in agreement with the experimental observation.

Key words laminar plasma remelting stainless steel equivalent temperature area density ETAD
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Fig. 2 Typical grids in the finite element calculation
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Fig. 3 The relationship between the pool dimensions

and heating distances
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Fig. 4 Variations of the maximum temperature with

time at different heat distances
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Fig. 5 Temperature gradient variations of the pools along
three directions of 0° 45° and 90°at

different heat distances
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Fig. 6 Variations of the cooling rates of

the pool substances with time
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Impact Abrasive Wear of Electroless Ni-P Coating
HUANG Lin-guo Taizhou Vocational College of Science and Technology Taizhou Zhejiang 318020 China

Abstract Impact abrasive wear behavior of electroless Ni-P coating was researched by means of single-pass pendulum

scratching test characterized by impact loading. Specific energy consumption energy consumption per volume loss

measured by single-pass pendulum scratching test could be used for evaluating impact abrasive wear resistance of materi-

als and the more the specific energy consumption is the better the impact abrasive wear resistance of materials is. The

experiment results show that increasing heat-treating temperature could increase the specific energy consumption of the

coatings however with the increase of phosphorus content the specific energy consumption decreases as ductile-brittle

transition taking place in electoless Ni-P coating. Ni-P coating with phosphorus content of 4. Swt% heat-treated under
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Fig. 7 Variation of the ETAD with the heat distances
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