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Abstract:
The objective of this experiment was to better understand the internal properties of two types of G10 material.  We exposed the materials to several different conditions and measured their behavior in different ways.  From this we were able to see which material behaved most consistently.

Procedure: 

A.
We tested two different types of G10 material, the first of which we will refer to as “Fred”.  This 31x11.5x0.14 cm board consists of 61 latitudinal stripes of alternating pale G10 and copper.  We connected Fred to a power supply and a 100 M( resistor across which we attached a voltmeter.  See fig. 1 and 2 below.
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Data:

Analysis and Conclusions:

Figure 1. A schematic of the circuit.
Figure 2. The actual circuit
We tested Fred under three different conditions, room conditions, dry conditions (baked for 20 minutes at 60(C and cold conditions (placed in a bath of liquid nitrogen).
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B.
We also tested a plate of black G10 material, measuring 0.3 x 7 x 15.3 cm.  After making a connection into the board we were able to attach it to a power supply and test the voltage across the material.  It should be noted that in order to make a connection with our test probes, we needed to scratch the surface of the plate.  Differences in the amount of scratching may have affected our readings, although we attempted to keep it constant.  We tested this board under room conditions measuring voltage vs. length and checked the consistency of voltage over a constant length, varying position on the board (see fig. 3).  We tested the plate under cold conditions measuring only resistance. 
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Figure 3. A diagram of our method for measuring the voltage throughout the board over a constant distance (1.85 cm).
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Data:
A.
Measured voltage vs. current for Fred under room conditions (fig. 4): 
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Figure 4.

Note: the slope of the graph equals the measured resistance (342 M().

The current derived from the voltage measured across the resistor and the total resistance of the circuit differed from the measured current by and average of 0.0017 microAmps with a standard deviation of approximately 0.03.
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After cleaning Fred with alcohol and baking him at 60(C for 20 minutes we ran the same test with the following results. (See fig.5)    
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Figure 6
Note that the original graph with voltage reaching 250 V, seemed to lose its linearity above 175 V.  In order to measure a resistance we took the linear region only.  Further tests are needed to determine the cause of this change in slope.

When we placed Fred in cold conditions, the voltmeter (set at 300 mV) did not register a voltage until above 1000V.  Even then it only had a voltage of about 1.0 mV. 

B.
For voltage vs. length of the Black G10 plate we found the following results when the power supply was set to 5.02 V:
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After testing the voltage throughout the front side of the board over a constant distance, we found that across our 50 test regions the average voltage was 0.219 V with a standard deviation of 0.02.
On the back side of the board we found the average voltage was 0.196 V with a standard deviation of .025.

Finally we tested the resistance across the board under cold conditions (submerged in liquid nitrogen).  Before submersion the resistance was approximately 266 K(.  While in the liquid nitrogen bath, the resistance was about 464 K(.  

Conclusions:

A. We found that Fred had a fairly consistent resistance of about 340 M( under room conditions.  Once he was cleaned and baked, we saw that the relationship between voltage and current did not remain linear as the voltage rose above 175 V.  At the voltage where the relationship was linear, we found that the resistance had risen to 418 M(.  Under cold conditions we found the resistance to increase to an amount which prevented us from measuring a current.
B.
For the black G10 we first saw that the voltage increased with the length consistently.  Thus the resistivity of the board seems to remain the same.  We also found that the voltage remained fairly constant throughout the plate, although we did notice that the ends closest to the contacts had a higher voltage than the rest of the board.  This occurred on both the front and back sides of the board.  Under cold conditions we found that the resistance doubled from 266 K( to 464 K(.
Figure 5
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