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Study on Axial Force Measurement Method for Bolt of Joint
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[ABSTRACT] Based on a brief survey of the test methods for axial load for joints, an instrumented bolt for axial load
plan is presented to overcome the difficulty of lead outlet and the inaccurateness of the existed instrumented bolt at low load
level. The stickup scheme of strain gauges and measurement part structure of the instrumented bolt for load were designed
and further manufactured. The linearity and repeatability of load-strain behavior of instrumented bolt for load were
experimentally investigated with joint. A brief results of instrumented bolt for axial load and theoretic calculation method,
engineer calculation method are compared. The outcomes show the presented instrumented bolt for axial load satisfies the

technical requirements for measuring axial load of bolts in engineering; the result of engineer calculation method is higher

than the value of measuring axial load.
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Fig.1 Schematic of load and deformation of bolt for load
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Fig.3 Geometrical schematic of bolt for load measurement
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Fig.4 Load-strain curves of bolt for load
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Fig.5 Load-average strain curves of bolt for load
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Fig.6 Load-average strain curves of bolt for load in five tests
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Table 1 Flexibility and linear correlation coefficient of force bolts

(AL 2/(mm - MPa ") r
M A.CTHE 64.981 0.999 52
M B D F¥IMHE 65.057 0.999 53
M A .B.C.D¥HH 65.019 0.999 40
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Table 2 Repeatability measurement results of flexibility coefficient
of force bolts
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Table 3 Comparison between measured results and calculated results of bolt axial load

IR (N-m) | FIIRIENZAR fue | B EAI L(E /KN
5 118 1.86
10 319 5.03
15 490 7.74
20 638 10.07
25 728 11.49

I 2/(mm?- MPa™)

1 64.443

2 63.771

3 64.636

4 65.743

5 66.343

SEAE 64.987

BIRLREL /% 1.597

Tk LRk 7 AN | ek 1 Rl D UR2E /% | Tk 2 flie) g kN

3.13 68 3.57
6.25 24 7.15
9.38 21 10.72
12.50 24 14.30
15.63 36 17.87
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Fig.7 Comparison of experimental and engineering calculation
results for tightening torque—axial force of bolt for load
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