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TO: DISTRIBUTION

FROM: C NEUMEYER

SUBJECT: RESISTIVITY VERSUS CONTACT PRESSURE 
This memo serves to document the derivation of the relationship between contact resistivity and pressure.  

Measurements were made by H. Schneider using the MTS machine to apply a variable pressure to a pair of silver plated copper conductors as shown in the following picture. 
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Conductor faces were machined and silver plated using the same processes to be used for the final TF joint. The conductor face dimension was 2-7/16” x 1” with two 17/32” diameter holes, cross sectional area = 1.99 sq in. Voltage was measured using wires affixed to the conductors using tap screws with holes spaced 1/4” centerline-to-centerline, connected with all-copper wiring to an Agilent nano-voltmeter. Measurements were made using an injected current of 100A. Current reversal methods were not utilized. To account for the bulk resistance which appears in series with the joint, we subtract R=pl/A = 74n( from the measurements. 

Results are shown on the following figure, after correcting for the bulk resistance. Also shown are a curve fit to the results, along with data reported by G. Voss of MAST, for comparison. 
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Description by Voss follows….

“The contacting joint surfaces were smoothed with fine emery paper and cleaned with alcohol before all tests were carried out. A 4-wire digital micro-Ohmeter was used to measure the joint resistance. This instrument had its voltage connections applied 5mm above and below the joint. The resistance of the copper in these 5mm was subtracted from the measurements to give the resistance of the joint only. Note that the micro-Ohmeter measures the resistance in both the forward and reverse directions then combines them to eliminate the effects of thermal EMF's at junctions. The load on the joint was increased up to a maximum pressure of 3.8 N/mm2. The resistance values are presented in the form of an area resistance in SYMBOL 109 \f "Symbol"

SYMBOL 87 \f "Symbol"cm2  i.e. resistance x area and the average resistance at a pressure of 3 N/mm2 is given with 95% confidence limits based on small sample statistics. The electrical resistance of the joint between the two silver plated copper blocks was measured as a function of joint pressure at room temperature. This test was repeated 4 times. The results of the four tests are shown in figure 1 together with the average of these tests. These results show good consistency and an average value of about 7.5 SYMBOL 177 \f "Symbol" 1.6 SYMBOL 109 \f "Symbol"

SYMBOL 87 \f "Symbol"cm2 at a pressure of 3 N/mm2.”
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Considering the difficulty of the measurement and the variation in surface preparation, etc., the observed discrepancy between the PPPL measurement and the MAST measurement is not surprising. The NSTX TF design will adopt the PPPL measurement. This approach should be conservative since it appears that better results may be achieved.  
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