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1. Fluorescent intensity maps 

Fig. S1(i-iii) show the measurements at 4 mm stroke length, Fig. S1(iv-vi) at 5 mm stroke length, and Fig. 

S1(vii-ix) at 6 mm stroke length. The images can be categorised into two groups: a group in which an 

area with low fluorescent intensity can be observed (Fig. S1(i-v)), and a group that shows a highly 

uniform fluorescent intensity throughout the contact (Fig. S1(vi-ix)). Although Fig. S1 shows some minor 

variations between identical tests, it clearly shows that the distinction between non-replenished and 

replenished images was largely dependent on the applied test conditions: all images for the 4 mm stroke 

length show a clear area with very low fluorescent intensity, whereas the 6 mm stroke lengths show 

uniform fluorescent intensity throughout the contact. The 5 mm stroke showed varying behaviour: one 

of these images could be categorized similar to the 6 mm stroke length as the fluorescent intensity was 

uniform in the contact, and the other two images resembled the 4 mm stroke length as a low intensity 

area is visible in the contact. The variability observed in the fluorescence results for a stroke of 5 mm 

was also observed in the friction results, with Fig. S1(v) and S1(vi) relating to relatively low friction and 

Fig. S1(iv) to a relatively high friction.  

Fig. S1: Fluorescent intensity maps of the contact area for 4 mm (i-iii), 
5 mm (iv-vi) and 6 mm (vii-ix) stroke lengths 
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2. EHL film thickness 

Isoviscous central film thickness:1 

ℎ = 4.18
(𝑈𝜂)0.60𝑅′0.67

𝑊0.13𝐸′0.47
 

(S1) 

where ℎ is the central film thickness, 𝑈 the sliding speed, 𝜂 the dynamic viscosity of water at room 

temperature, 𝑅′ the radius of the glass lens, 𝑊 the applied load, and 𝐸′ the combined elastic modulus. 

𝑈 = 20 𝑚𝑚/𝑠  

𝜂 ≈ 1 𝑚𝑃𝑎 ∙ 𝑠  

𝑅′ = 15.7 𝑚𝑚  

𝑊 = 0.9 𝑁  

𝐸′ = 2𝐸∗ = 2𝐸/(1 − 𝜈2), assuming 𝜈 = 0.5 and 𝐸 = 0.1 𝑀𝑃𝑎 gives 𝐸′ = 0.27 𝑀𝑃𝑎 

 

Filling out in eqn (S1) gives an expected central film thickness of ℎ ≈ 1 𝜇𝑚. 
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3. Cartilage friction traces 

 

Fig. S2: Friction traces for individual experiments on bovine cartilage at 2 and 8 mm stroke lengths 


