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Effects of sintering parameters on performance of Ni porous wick

SONG He, DONG Jingming, HAN Zhitao, CHEN Xuli, LI Celue, PAN Xinxiang
(Institute of Marine Engineering and Thermal Science, Dalian 116026, Liaoning, China)

Abstract: Sintered nickel porous wick is a key component in the loop heat pipe system, metal powder
sintering is a common method to product porous wicks, performance of loop heat pipe will be improved by
investigating the effects of sintering parameters on the microstructures and characteristics of wicks. In this
paper, sintered nickel porous wicks were fabricated, besides, effects of sintering temperature and time on the
microstructure and characteristics of wicks were studied. Sintering temperature changed from 750°C to 850°C
and sintering time varied in the range of 30—40 min. Results reveal that sintering parameters affect the
microstructure and characteristics of wicks obviously. Voidage. average pore size and permeability decreases
with increasing sintering temperature and time. Capillary pumping amount and capillary pumping speed are
positive to permeability of the wick. Moreover, the microstructure and characteristics of wicks are sensitive to

sintering temperature of 750—800°C and sintering time of 40—50 min.
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Table 1 Sintering parameters

Sample Sintering Sintering Heating
number  temperature/°C time/min rate/"Cemin !
1 750 40 10
2 800 40 10
3 850 40 10
4 800 30 10
) 800 50 10
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Fig. 2 Capillary performance test apparatus
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Table 2 Experiment results

Sample  Voidage Pore size  Permeability, Permeability,
number /% /pm Ki/m? K;/m?
1 77.2 5.83 1.59314X 10711 4. 04672X 10710
2 74.8 4.45 1. 18625X 10711 3.65334X 10710
3 72.8 4. 25 9.38704 10712 3.26416X10~1°
4 76.0 4.61 1. 37180X10 11 3.47340X10 10
) 71.0 3.85 7.66040>X1012 3.15954X10 10
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Fig. 3 SEM image of Ni wicks with different sintering temperature
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