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viscoelastic properties, and (2) static loading for 500 s to include viscoelastic creep.
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2 Methods2 Methods2 Methods
f The stresses of the SS pair are spatially scaled with respect The contact pressure distribution of the SS pair mimicsMathematical determination of surrogate test specimens The stresses of the SS pair are spatially scaled with respect The contact pressure distribution of the SS pair mimics Mathematical determination of surrogate test specimens to those of the FSS pair. For example, at depth Z=1 mm, for that of the FSS pair, with equivalent stresses that are
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3. Find: A third contact pair (Fig C), smaller than the second, that can be tested under a Q1, Load on FSS pair (N) When the loads are held statically for 500 s the SS pair3. Find: A third contact pair (Fig C), smaller than the second, that can be tested under a 
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When the loads are held statically for 500 s, the SS pair 
smaller force than either the original or second pairs yet it will generate contact At comparable loads according to Q1/Q2 = 3, the FSS and experiences relatively more creep; hence, it has lowersmaller force than either the original or second pairs, yet it will generate contact 1 2

SS pairs yield closely comparable contact pressures
experiences relatively more creep; hence, it has lower 
contact pressurestresses that are equivalent in magnitude to those of the second pair

SS pairs yield closely comparable contact pressures. contact pressure. stresses that are equivalent in magnitude to those of the second pair.
ConclusionsConclusionsContact force Q

SS SSFi BFig A: Contact force Q1
 Hertzian analysis showed that compared to the FSS pair the SS pair exhibits contactFig B:Fig A: 1 Hertzian analysis showed that compared to the FSS pair, the SS pair exhibits contact g
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 Laboratory tests showed that the SS pair provides nearly equivalent (1-10% difference)R2 Laboratory tests showed that the SS pair provides nearly equivalent (1 10% difference) R2

contact pressure to the FSS pair under rapid loading Under long duration staticspheroid plane e g disk contact pressure to the FSS pair under rapid loading. Under long duration static spheroid plane, e.g. disk 
loading there was a more substantial difference (12 16%)
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F th h i d d t i th bilit f th SS i t id i l tC f Q Q  Further research is needed to examine the ability of the SS pair to provide equivalentFig C Contact force Q2 < Q1 Further research is needed to examine the ability of the SS pair to provide equivalent Fig C: Contact force Q2 < Q1r1
yet spatially scaled contact stresses in an articulating bearing pair
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t i l b h i t i l t li ti t t t i i lmaterials by showing means to implement realistic contact stresses using simple
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materials by showing means to implement realistic contact stresses using simple
i Th k l d ill l i i i l d biliThe means to determine the dimensions of the second pair (Full-Scale Surrogates, FSS) specimens The knowledge will accelerate improvements in implant durabilityThe means to determine the dimensions of the second pair (Full Scale Surrogates, FSS) specimens. The knowledge will accelerate improvements in implant durability.

have been detailed [1] The pair consists of a spheroid and a planar surface and thehave been detailed [1]. The pair consists of a spheroid and a planar surface, and the Acknowledgement: This research was supported by Grant Number 1R21AR056374-dimensions of the spheroid (R and R ) are computed using Eqns 1 4 In the third pair Acknowledgement: This research was supported by Grant Number 1R21AR056374-dimensions of the spheroid (R1 and R2) are computed using Eqns. 1-4. In the third pair 01A1 from NIAMS/NIHp ( 1 2) p g q p
(Scaled Surrogates SS) the dimensions of the spheroid are computed using Eqns 5 6 01A1 from NIAMS/NIH.(Scaled Surrogates, SS), the dimensions of the spheroid are computed using Eqns. 5-6
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