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New Method for On-line M easurement of Spring Load during Stress Relaxation
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ABSTRACT: The work aims to accurately and efficiently measure the spring load during the stress relaxation. In view of the
tedious disassembly work in periodic test method and the low efficiency in continuous test method, and based on the fact that the
"total shape variable of the spring can be changed in a short time" in the periodic test method, the spring to be measured was
driven to further have a small amount of deformation, so the quasi invariant load of the spring to be measured was converted
into the continuous variable load of the buffer spring for measurement. After the measurement, the driving force £ could be ob-
tained by fitting the straight lines, and then the load of the spring to be measured in the clamping state could be calculated. A
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new method of measuring spring load in stress relaxation was proposed. Then, the two implementation methods of this new

method were introduced in combination with the structural characteristics of spiral compression spring. When the confidence

was 0.95, the confidence interval of the test results was within £2%, indicating that the measurement results had high reliability.

It is shown that the new method can avoid the tedious disassembly process and reduce the human error in the periodic test

method, and improve the test efficiency in the continuous test method, thus effectively solving the load test problem during the

stress relaxation.

KEY WORDS: spring; stress relaxation; on-line measurement; periodic test method; continuous test method; test efficiency
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Tab.1 Results of curve fitting

Pulling force-displacement curve Regression equation

Correlation coefficient

Standard deviation(s) Fitting points(n)

F=-13.472 8+5.935 1x
F=80.357 6+1.988 8x
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Tab.2 Results of curve fitting

Pulling force-displacement curve  Regression equation

Correlation coefficient

Standard deviation(s) Fitting points(n)

Stage | F=-13.444 6+6.852 2x 0.998 4 0.2254 200
Stagell F=6.645 3+3.367 8x 0.998 7 0.156 2 307
Stagelll F=-7.767 2+5.037 1x 0.999 8 0.203 1 769
StagelV F=55.621 0+1.166 4x 0.998 5 0.0729 403
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