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Abstract: Resilient pads play a major role in reducing the impact of loads on a rail in a rail-fastening system, which is
essentially used for a concrete track. Although a compression set test is commonly used to measure the durability of a resil-
ient pad, the static spring constant is often observed to be different from the fatigue test. In this study, a modified com-
pression set test method was proposed to monitor the variations in the compression set and static spring constant of a
resilient pad with respect to temperature and time. In addition, the life of the resilient pad was predicted by performing an

acceleration test based on the Arrhenius equation.
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Experimental
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Table 1. Load Values for Static Spring Constant Measurement

Resilient Pad Specimen
Area (mm?) 38,537 2,500
F, (kN) 18 1.168
Fy = Fuax X 0.8 (kKN) 68 4.411
Fiax (kN) 85 5.514
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Figure 1. Methods for static spring constant measurement: (a)
Standard method for resilient pad; (b) Modified method for
specimens after compression aging.
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Figure 2. Load-displacement curve of the specimen measured by
standard method.
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Results and Discussion
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Figure 3. Load-displacement curves of the specimen after compression aging: (a) to (c) are 4™ cycle curves measured by standard
method; (d) to (f) are curves measured by modified method.
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Table 2. Static Spring Constants for Compression aging

Static spring constant (kKN/mm)

Agm(g}gl)tlme Standard method Modified method
70C 85T 100TC 70C 85C 100
0 1.546 1.546 1.546 -
24 1.533 1.607 1.947 1.558 1.640 1.732

120 1.605 1.943 2580 1.597 1.764  2.308
240 1.747 2285 2.700  1.671  2.022 2424
480 1.876  2.620 2.580 1.744 2310  2.550
720 1.955 2784  3.109 1.808 2.542 2885
1,000 2.008 2896 3336 1.868  2.637  3.136
2,000 2.094 2737 3.797 1921  2.676  3.357
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Figure 4. Increase rate of spring constant and compression set
after compression aging for time and temperature: (a) at 70°C; (b)
at 85°C; (c) at 100°C.
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Table 3. Relationship between Variation of Property and In(h)

Variation of In(h)
property 70C 85C 100C
10% 5.39 3.89 3.26
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Figure 5. Variation of property for In(h) at 70°C, 85°C and 100°C.

Table 4. Arrhenius Equations as a Function of Temperature and
Useful Life Prediction at using Temperatures

Variation of

. . Lifetime (h)
Arrhenius equation
property 30T 40T 50T
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Figure 6. Arrhenius plots for spring constant increases of 10%.
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