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ABSTRACT

This research deals with the design and construction of proving rings by using the
solution from elasticity theory, for circular rings loaded by two opposite but equal
forces along the diameter to withstand 500 N compressive forces. The design criterion
was the Von Mises stress at critical points less than the allowable working stress.
Sizing of the rings was carried out by selecting ASTM A53 seamless pipe with 200 mm
nominal diameter as ring material. After that the maximum relative displacement
along the direction of forces for the two critical points was calculated and found
below 2 mm. 25 rings and dial gauge grips were designed and assembled as 25
proving ring sets. After that the ring sets were tested by increasing and decreasing
compressive static forces. It was found that the relations between compressive forces
and relative displacements from the tests were in the same trends as theoretical results
with root mean square error in the range of 1-8 %. Also, it was found that the time
intervals for testing had no effect on the relation between compressive forces and
relative displacements if the dial gauges were always set zero ahead of the tests. Thus,
the result from elasticity theory could be acceptable to design the proving rings. In
addition, all the designed proving rings could be practically used to measure static
forces provided that the dial gauges were set zero before loading.



