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Experimental study on metal-double hinge friction hybrid damper
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(1. China Construction Engineering Testing ( Beijing) Co., Ltd., Beijing 101300, China; 2. China Construction Industrial
Engineering and Technology Research Academy Co., Ltd., Beijing 101300, China)

Abstract: To address the issue of the single energy dissipation form of traditional metal dampers, this paper
proposes a new type of metal-double hinge friction hybrid damper, leveraging the characteristics of large yield
displacement in bending metallic dampers and small yield displacement in rotational friction dampers. The
construction principles and main parameter calculation methods of the hybrid damper are elaborated to achieve the
objective of phased energy dissipation from frequent earthquakes to the maximum considered earthquakes.
Experimental research on the mechanical performance of the hybrid damper was conducted, comparing the
hysteresis curves, strain development, stiffness degradation and energy dissipation capabilities of dampers made of
LY160 and Q355 steel materials and in different construction forms. The results show that the hybrid damper has
good energy dissipation performance, with fuller hysteresis curves compared to traditional metal dampers. Within the
range of metal yield displacement deformation, the damper primarily dissipates energy through friction, exhibiting
multi-level yielding characteristics and a higher equivalent viscous damping ratio. The restoring force model for the
hybrid damper is proposed and verified with experimental results. By adjusting the parameters of the metal damper
and the double hinge friction damper, a performance-based design can be achieved to meet the seismic demands of
various application scenarios. A new type of metal-double hinge friction hybrid damper has been developed.
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Fig.1 Schematic diagram of metal-friction hybrid damper
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Fig.3 Test set-up
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Table 2 Material properties of specimens

S JE R E £,/ MPa LRI EE £,/ MPa PR E/GPa WKz 5/%
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Q355 404 579 208 25
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