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Abstract. The preparation of superhydrophobic template using flame which contains Nano-carbon 
particles is one of the methods of surface modification. However it is difficult to keep the 
uniformity of the template. In this paper, the superhydrophobic template device of NC with 
Nano-carbon particles layer was designed and produced. It has been shown by SEM imagines that 
the deposition layer on the substrate of glass and stainless steel consisting Nano-carbon particles by 
burning kerosene, soybean oil and candles respectively is uniformity and the static contact angles is 
more than 150°. It gives a novel idea for fabricating superhydrophobic template. 

1. Introduction 

Material surface modification has gained much attention in recent years. One of the ideas is to 
design and mimic self-cleaning surfaces[1-3]. Many biology surfaces in nature are superhydrophobic, 
such as the surface of the lotus leaf and butterfly wings[4,5]. Mimicking its surface morphology has 
resulted in a considerable amount of artificial materials[6,7] and developed many applications in 
industrial and biological fields[8~10]. Micron-scale air "clusters" are trapped in the depressions of the 
rough surface beneath the water droplets[11~12]. This compound interface results in the increase of 
micro-contact angle and the decrease of the contact angle hysteresis, which makes the rolling of the 
water droplets easier and can take the pollutants away from the surface. However, organic liquids 
such as alcohols or oils can significantly reduce their own surface tension and induce even surface 
wetting. The droplet will change state from the hole above the concave (Cassie - Baxter state) to 
fully wet (Wenzel state)[11]. No natural surface can show that it is greater than 150° of the static 
contact angle and below 10° of the rolling angle. Such surface is superhydrophobic [13]. 

In recent years, there have been some literature reports which have been reported that using the 
candle soot as the medium to prepare the nanometer coating on metal or non-metal 
substrate[14] .However, the uniformity of the layer must to be solved in the process. It is difficult to 
keep homogeneity. In this work, the numerical control equipment has been assembled. It keeps the 
coating uniformity. A stepping motor drives the mechanical gearbox and the speed reduction gear 
for transmission output speed (Shown in Fig.1). The superhydrophobic template consisting of 
Nano-carbon particles has been made by depositing granules above on the substrate such as glass or 
stainless steel. Nano-carbon particles are made of the burn of kerosene, soybean oil and candle. It 
laid the foundation for the further preparation of superhydrophobic surface. 

2. Basic parameters of numerical control device 

The numerical control device guarantees the precise motion of X, Y and Z direction. In X 
direction, min),/(60~3 mmvx  .300~0 mmS x It keeps the accuracy is for 5micrometer. 

The motion of Z direction is to use adjusting the height of flame in order to test the scale of out 
flame, flame core and there distribution. In the process of test, the substrate is pure cope or 
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aluminum alloy respectively. The scope of the sample in three directions is 
),15050(~)1105( mmmmmmmmmmmm  The mass range of the load is ).(25.22~)(135.0 gg  

3. Principle of the design 

Rated power of Ac speed motor is100W, maximum power output within 30min is 110W.Rated 
speed is 1500r/min, maximum speed of revolution is 4000r/min, minimum rotated speed is 
12.7r/min. Calculation speed is 254r/min, minimum rotated speed is 6r/min. Tandem mechanical 
transmission, Z=2. Maximum speed of revolution is 4000r/min。 
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    Range of constant power of the motor 
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Speed range of mechanical transmission 
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Common ratio of mechanical transmission 
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Minimum common ratio of mechanical graded transmission systems 
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Minimum reduction ratio of mechanical graded drive system 
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Transmission ratio of other transmission pairs  
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Minimum rotated speed of a speed regulating motor 
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Power output of the motor at the minimum rotated speed 
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Reduction ratio of constant ratio transmission( triangular thread,M20×1.5) 
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Reduction ratio of constant ratio transmission 
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The movement diagram of the mechanism is shown in figure 1. 
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4. Materia
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