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Abstract: In In order to address the mechanical properties and stability of rotational friction dampers
under different friction materials and bolt pretension, nine rotational friction dampers were designed
with three different friction materials. The rotational frictional mechanism, hysteresis behavior, fric-
tion force and bolt pretension of rotational friction dampers were compared and analyzed. Low cycle
cyclic loading tests were carried out. The theoretical analyses of the rotational friction damper were
carried out, and the frictional theoretical calculation formula of the rotational friction damper was ob-

tained. The restoring force model of the damper is fitted by the rigid-plastic model. The results show
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that: (1) The frictional effect of metal materials is composed of the ploughing effect and adhesive ef-

fect, and the main effect of asbestos-free organic matter is the adhesive effect; (2) The hysteretic

curves of dampers are full and close to rectangular, showing good energy dissipation capability; (3)

The frictional force of copper-zinc alloy and aluminum-magnesium alloy friction materials increases

gradually, and the frictional force of asbestos-free organic matter friction materials show a downward

tendency; (4) The bolt pretension of AI-Mg alloy friction material is relatively stable; (5) The theo-

retical formula of friction force is in good agreement with the experimental results, which can be used

for the design and analysis of dampers; (6) The rigid-plastic model can be applied to restoring force

model of dampers made of Cu-Zn alloy and Al-Mg alloy friction materials.

Keywords: rotational friction damper device; hysteretic property; friction force; friction coefficient;

restoring force model
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Fig.1 Application of friction dampers in structures
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Fig.2 Structure and dimensions of the rotational {riction
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Table 1 Specimen design
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Fig.5 Comparison of the steel plate and friction pad before

and after test
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Fig.9 Geometry of the friction surface
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Table 4 Comparison of theoretical and experimental values of friction force with displacements

(hXs4 AR e A 22 3(6)/kN (/KN

A/mm 6/(%) 1-1 2-1 3-1 1-1 2-1 31

—30 102.91 16.6 18.4 6.4 16.8 19.0 6.3

—15 96.32 15.5 17.1 6.0 15.7 16.8 5.9
0 90.00 14.6 16.2 5.7 14.6 16.2 5.7
15 84.13 13.9 15.4 5.4 14.1 15.9 5.4
30 78.41 13.3 14.8 5.2 14.0 15.7 5.4
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Fig.11 Comparisons of experimental and the oretical results on hysteretic curves
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Fig.12 Friction coefficient curves of different friction materials
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Table 5 Statistical analyses of friction coefficients

gy SP1-1 SP1-2 SP1-3 SP2-1 SP2-2 SP2-3 SP3-1 SP3-2 SP3-3
yZ 0.3 0.31 0.28 0.35 0.35 0.34 0.16 0.15 0.16
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Table 6 Comparison of experimental and theoretical re-

sults on energy dissipation

W WA /] B /] 2/ Vo
SP1-1 15667 14 604 6.78
SP1-2 19 255 20 856 8.32
SP1-3 29 180 27120 7.06
SP2-1 18 483 17736 4.0
SP2-2 23 609 22 944 2.8
SP2-3 35115 35460 0.98
SP3-1 6 598 8 344 26.47
SP3-2 9174 11124 21.25
SP3-3 14 117 16 692 18.24
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