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Experimental Study on the Hysteretic and Restoring Force Characteristics
of Friction Resistance Type Isolation Devices
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Abstract - This study experimentally investigated the hysteresis characteristics and restoring force properties of inclined seismic
isolation devices. The analysis was conducted on both cone-type and sloped linear isolation devices, depending on the contact
method, categorized as line contact and surface contact. For the cone-type isolation device, line contact behavior caused stress
concentration along the generatrix, leading to unstable hysteresis characteristics. In contrast, the sloped linear isolation device
demonstrated stable hysteresis behavior and was capable of bearing compressive loads 5 to 10 times greater than those of the
conical type. Additionally, specimens with inclination angles exceeding 5 degrees exhibited self-centering restoring force

properties in the inclined surface isolation device.
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Fig. 1. FPS free body diagram
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(b) XY-SLI (XY-Sloped Linear Isolator)

Fig. 2. Sloped isolation system
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Table 1. Experimental specimen information

MC : MC703HL

Test subject Angle, 0 Friction material
C-2T 2° PTFE
C-3T 3 PTFE
CFI C-5T 5° PTFE
C-7T 7° PTFE
C-3PE 3° UHMWPE
S-3MC 3 MC703HL
S-5T 5° PTFE
XY-SLI S-7T 7° PTFE
S-10T 10° PTFE
=== Angle
C :—!3-T 2°,3°,5°,7°,10°
Bl T
] t---- Types of friction material
: T : PTFE
i PE : UHMWPE
1

--------- Types of isolation devices

C : CFI (Cone-type Friction Isolator)
S : XY-SLI (XY-Sloped Linear Isolator)

Fig. 6. Specimen ID
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Fig. 8. Hysteresis properties by inclination angle
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Table 2. Friction material Characteristics

Friction Compressive Tensile Elongation at
Material | Strength (Mpa) | Strength (Mpa) | Break (%)
PTFE 5~15 13~25 200
UHMWPE 20 49 400
MC703HL 75 66 19
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Fig. 10. Hysteresis properties by friction material
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Table 3. Initial & maximum compressed load

Maximum
Test subject compressive Failure mode
load
C-2T 300 kN Wear&Tear
C-3T 200 kN Wear&Tear
CFI C-5T 130 kN Bond failure
C-7T 70 kKN Bond failure
C-3PE 400 kN Shear deformation
S-3MC 1750 kN Wear
S-5T 1500 kN Wear&
Compressive damage
XY-SLI
S-7T 1250 kN Wear&
Compressive damage
S-10T 1250 kN Wear&
Compressive damage
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