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OCH BUTTON TEST PAGE 1 

INTRODUCT ION 

A test was conducted to make a check on the yield stress of the copper 
spacer buttons to be used in OCH. The tested button was made from Copper 
no. I 10, cold drawn rod, which has a documented yield stress value of 
48/000 psI. The button was dimenslOned as fo lIows: 

r-- .750"----t 

I -J .272" ~ IJ. 

I 	 L:J I .230" 

f 

(not to scale) 

PROCEDURE 

The button was put lnto compression wl tt1 the load applied to the face 
of the button. Tl1e resulting deflection vs. the appli ed cross load was then 
charted with the width of the chart havIng a 10,000 kq scale. Whi Ie the 
chart speed was se t at 1 cm/mln, the cross head speed was set at .05 
em/min. To find a value of Young's Modulus for the OCH button, the 
compression test was run again with a char t wid th scale of 5)000 kg. The 
chart speed was set at 10 em/ min and the cross head speed at .05 cm/m in. 

RESULTS 

The curve generated on the chart was l inear in nature until the button 
reached its yield point. Here, the slope of the curve began to change) 
increasing over a small area unt il a new linear curve was established. Tt1e 
pOint at which the slope changed would be considered the yielding point of 
the material, but here) there was no single dis t inct po int. Instead there 
was a smooth transition between the two linear portions of the curve. In 
order to f ind where the yield po int wou ld occur, two lines were drawn, 
representing the best fit of each of the two slopes of the curve (before and 
after the yield point>. The Intersection of these lines was taken to be ttw 
point from which the yie ld stress could be cal cula ted. See Chart 1, 
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The point of intersect ion occurred 85% of the way along the 10)000 kg 
scale at a load of 8500 kg. The yield stress was calculated using the 
formula: 

O=F/A 

O=yleld stress 
F=applled load 
A=area being loaded 

In this case: 

F=8500 kg 
A=(n/4)*(d ,2-d22) 

A=(n/4)*« .750 In)2-C.272 In)2) 

A=.3831n2 

0=(8500 kg/ .383 in2)*(2.20S lbs/kg) 
0=48 1 936 psi 

To be sure that the calculated yield stress was in the right range of 
values, the test was repeated using a sample piece of stock copper witt'l 
tt1e dimensions .347"x .37S"x .376" and a loaded area of .130125 in2. 
This piece required on ly 3,000 kg to yield because of its reduced area. The 
calculated yield stress for this sample piece was 50,835 psI This value 
was found to have less tJ1an a 4% deviation from the documented yield 
stress of the actual Copper no. 110 button. See Chart 2. 

The curve generated In the modulus test was linear across the width of 
the 5000 kg scale chart except for a slightly curved portion appearing at 
the beginning of te loading. A portion of the straight linear curve (see 
cl1art 3) was used to calculate Young's Modulus using the following 
formula: 

E=(F*l)/(.t1l*A) 

F=appl1ed load 
L=length of button 
.6L=change in length of button 
A=area being loaded 



In thIs case: 
L=0.230" 
A=0.383 ln2 (see above for calculat Ion) 
F/llL =(2500 kg)(min/ .OS cm)/(9.4 cm)(min/IO cm) 

=53,191 .5 kg/em 
=297,909.6 Ibs/in 

E=(297,909.6 Ibs/ln)(O.230 In)/(O 383 in2) 

E=I,J09.124 psi 

CONCLUSION 

TI1ere was a 2% deviation between the ca lculated and documented 
values of the yield stress of Copper no 110. The documented value was 
48,000 PSI, and the value obtai ned from this compression test was 48,936 
psi. Using a factor of safety of 1.5, this calculated stress means that a 
load of 12,370 Ibs can be safely applied to thi s structure. The calculated 
value of Young's Modulus for the copper button was smaller than the 
documented value of 17,000,000 psi by a factor of 13. This discrepancy 
can probably be attributed to the hysteresis resulting from the large 
capacity of the mach ine used and the comparatively smal l size of the 
but ton tested. 

http:kg)(min/.OS
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