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Abstract - Existing friction dampers suffer from the issue of not being able to self-centering after an earthquake, leading to
residual deformation and the need for additional repairs and reinforcement. To address this problem, a self-centering friction
damper with an inclined angle was proposed. Through performance experiments, the hysteretic behavior and restoring force
characteristics were analyzed based on factors such as inclination angle, friction coefficient, and steel grade. Localized galling
occurred on the friction surfaces using SS275 steel. In contrast, heat-treated SM45C showed minimal wear, while STD11
exhibited no damage. Additionally, dampers with an inclination angle of 15° or more exhibited flag-shaped hysteresis,

confirming their self-centering restoration characteristics.

Keywords - Self-centering, Friction damper, Restoring force properties, Hysteresis characteristics
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Fig. 1. Self-centering friction damper image

Table 1. Device components

Item No. Title Quantity Component image
! Screw bolt 34 @ - - - - - O
2 Compressive spring 34 @ | } ]
3 Zig plate 20t 1 g ®
o . L
4 Side slider 2 ) o=
5 Mid slider 1 o e
® — [ ————]
6 Guide pin 8 g :
7 Ball retainer 8 % % % % % @
8 Zig plate_15t 1 L { } E: |
9 Displacement control plate 2 i . - - ————
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Fig. 2. Device free body diagram
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Fig. 3. Hysteresis and restoration characteristics
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Fig. 4. Device assembly procedure
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Fig. 5. Test setup
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Fig. 9. Coefficient of friction
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Table 3. Friction surface damage and ball failure
. . Surface
Test subject Grease Ball failure
damage
SFDS-3 X ¢} Galling
SFDS-5 X o Galling
SFDS-7 X (0] Galling
SFDS-10 X o Partial galling
X X Wear
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o X No damage
X X Wear
SFDM-15
o X No damage
X X Wear
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¢ X No damage
X X No damage
SFDT-20
0] X No damage
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