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Design of Testing and Verification Device for Installation Technology of Temporary Fasteners to

Composite Components
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[ABSTRACT] Excessive clamping force of temporary fasteners will cause damage to the composite holes and seriously
affect the static load-bearing and dynamic fatigue performance of the structure. The clamping force of the temporary
fastners needs to be controlled at the aviation assembly site. Therefore, in view of the fluctuation characteristics of the
output torque of the temporary fasteners pneumatic installation tool, a test and verification device for the installation of
temporary fasteners for composite structures was designed to explore the relationship between the installation process and
the clamping force. The input air pressure of the pneumatic installation tool is controlled by an electric proportional valve,
and the torque and clamping force during the installation of temporary fasteners are monitored by a torque sensor and a
clamping force sensor. The measurement system of the built device is analyzed, the repeatability is verified by the Pearson
correlation coefficient formula, and the uncertainty is calculated by the Bessel formula. The results show that the designed
device can be used to test and verify the installation process of temporary fasteners for composite components. This will
provide a method and basis for the formulation of temporary fastening technology at the assembly site of aeronautical
composite materials.
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Fig.1 Structure diagram of temporary fastener
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Fig.2 Flow chart of assembly of composite materials
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Fig.3 Installation steps of temporary fastener
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Fig.6 Design drawing of torque—clamping force acquisition system
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Fig.7 Hardware diagram of control system
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Table 1 Test data record form

o 1A 55241 553 41
HISE /(N - m) FEH N HISE /(N - m) FES N HIE /(N - m) S EH N
1 0.9512 1760.0 1.0312 1843.3 0.9708 1781.3
2 0.9528 1767.3 0.9754 1845.0 0.9936 1854.7
3 0.9504 1775.0 1.0232 1897.3 1.1016 1935.3
4 1.0360 1864.0 1.0692 1914.0 0.8804 1724.3
5 1.0172 1837.3 0.9252 1809.3 1.0224 1809.0
6 0.8948 1718.0 0.9731 1856.7 0.9288 1805.3
7 1.0100 1834.7 1.0424 1759.3 0.8924 1832.7
8 0.9848 1788.3 1.0316 1856.0 0.9768 1787.0
9 1.0312 1841.0 0.9782 1783.3 0.9592 1859.3
10 1.0916 1947.3 0.9160 1850.0 0.9776 1842.6
11 0.9428 1832.0 1.0536 1842.0 0.9932 1829.7
12 1.0084 1896.7 0.9812 1838.7 0.9596 1828.0
13 0.9776 1887.7 0.9136 1846.7 0.9696 1794.7
14 1.0012 1842.7 0.9792 1774.0 1.0304 1855.3
15 0.9188 1766.7 0.9308 1808.7 0.9732 1810.7
16 0.9736 1829.3 1.0956 1937.3 0.9816 1849.3
17 0.9464 1840.0 0.9840 1806.0 0.9348 17433
18 1.0280 1837.3 0.9848 1821.3 1.0780 1809.7
19 0.9804 1841.3 0.9242 1774.7 1.0016 1826.0
20 1.0772 1902.0 0.8696 1717.3 1.0356 1883.3
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Table 2 Test data

Fs HAE /(N m) REIIN
1 1.0096 1832.3
2 1.0072 1838.7
3 0.9932 1822.0
4 0.9964 1835.7
5 1.0104 1857.3
6 1.0070 1842.3
7 1.0058 1839.0
8 0.9905 1828.7
9 1.0086 1847.7
10 1.0052 1840.0

B AR HEAE 22 BE A
u, =Jul, +u’, =0.0591 N-m (9)
u, =\Jul +ul, =585N (10)
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