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Manufacturing and Operating Performance of the Heat Pipe
with Sintered Wick
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Abstract

In this study, to make an excellent heat pipe, the manufacturing technology of a sintered wick was
investigated. Making a sintered wick is known to be very difficult but it has many advantages. For example,
the porosity and pore size can be controlled and the capillary force is great. The mixture of copper and pore
former powder was used as a wick material and ceramic -coated stainless steel was used as a mandrel which is
necessary for vapor flow. To analyze the feature of the manufactured wick, not only porosity and pore size
were measured but also the sintered structure was cbserved. A heat pipe with sintered wick was manufactured
and the performance test of the heat pipe was performed in order to review cooling performance. The
performance test results for the 4mm diameter heat pipe with the sintered wick shows the stability since the
temperature difference between a evaporator and a condenser of the heat pipe is less than 4.4°C, and thermal
resistance is less than 0.7°C/W. In the meantime. the composite wick that is composed with sintered and
woven wire was also examined. The heat transfer limit of the heat pipe with composite wick was enhanced

about 51% ~ 60% compare to the one with sintered wick.
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Fig. 1 Thermal analysis of pore former
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Preparation of raw powder
(Cu, Pore former)

!

Mixing of Cu & pore former

;

Filling of Mixed powder
into the Cu pipe

!

Sintering in the
electrical furnace (Air-Hz)

!

Cooling of sintered pipe

!

Removing of Mandrel

!

Filling of working fluid &
Pinch off

Fig. 2 Flowchart of the sintered heat pipe
manufacturing
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Fig. 4 Pore size and distribution of sintered
wick without pore former
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Fig. 5 Pore size and distribution of sintered
wick with 20wt.% pore former
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Fig. 6 Pore size and distribution of sintered
wick with 40wt.% pore former
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Fig. 7 SEM image of sintered wick. (a) Sintered with
only Cu powder, (b) Sintered with Cu and
20wt.% pore former powder, , (c) Sintered with

Cu and 40wt.% pore former powder
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Fig. 8 Cross section. (a) Sintered wick, (b) Composite
wick of sintered and woven wire wick
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Fig. 9 Wall temperature distribution in input power
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Fig. 11 Comparison of heat transfer limit in different
manufacturing method of sintered wick
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Fig. 12 Comparison of heat transfer limit between
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