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The research of the copper wick vapor chamber with a copper wick structure and radial grooved upper plate are the major structure inside. The wick structure use wire electrical discharge machining (WEDM) technology to make many channels which wide and depth size are 0.34 and 0.55 mm on etch side of a copper plate and the channel etch side are interlacing. The copper plate volume is 69.8 mm * 42 mm * 1 mm and we use diffusing bonding technology to connect many of the copper plates with interlace channels and others to be a vapor chamber witch volume is 78 mm * 50 mm * 7.5 mm. Through the fabrication process, we use the crossed structure and copper mesh to simplify the making process. This design of vapor chamber centre was supported by a crossed structure manufactured with wire cut and the size was 73 mm * 48.5 mm * 2.7 mm. The result showed that the vapor chamber with crossed structure had better performance than that of a copper one of the same size. When heating power was 130 W, the heat source temperature of vapor chamber was 68.8 .degree.C and the system thermal resistance was 0.363 .degree.C/W. Compared to a copper spreader,the heat source temperature was lowered by 4.3 .degree.C and the system thermal resistance was lowered for 5.7%. When heating power was 60W,the system thermal resistance of vapor chamber was 0.311 .degree.C/W. Compared to a copper to copper spreader, the heat source temperature was lowered by 3.9 .degree.C and the system thermal resistance was lowered for 22%. In addition, the homogeneous temperature distribution of the vapor chamber was identified by its surface temperature recorded by IR thermal imager. The e*perimental data were compared with numerical simulation and analysis to afford that the equivalent thermal conductivity, K, of the vapor chamber was 850W/m.k.
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