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Fig. S1: Pull-off cycle evaluation for P0, smooth pin.
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Fig. S2: Pull-off cycle evaluation for P0, textured pin.
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Fig. S3: Pull-off cycle evaluation for P100, smooth pin.
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Fig. S4: Pull-off cycle evaluation for P100, textured pin.
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Fig. S5: Pull-off cycle evaluation for P60, smooth pin.
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Fig. S6: Pull-off cycle evaluation for P60, textured pin.
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Fig. S7: Pull-off cycle evaluation for CUT, smooth pin.
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Fig. S8: Pull-off cycle evaluation for CUT, textured pin.
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Fig. S9: Slip initiation cycle evaluation for P0, smooth pin.
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Fig. S10: Slip initiation cycle evaluation for P0, textured pin.

[image: ]
Fig. S11: Slip initiation cycle evaluation for P100, smooth pin.
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Fig. S12: Slip initiation cycle evaluation for P100, textured pin.
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Fig. S13: Slip initiation cycle evaluation for P60, smooth pin.
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Fig. S14: Slip initiation cycle evaluation for P60, textured pin. 
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Fig. S15: Slip initiation cycle evaluation for CUT, smooth pin. 
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Fig. S16: Slip initiation cycle evaluation for CUT, textured pin.
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Fig. S17: Representative optical micrographs of the rubber wear tracks at the locations of initial contact. Smooth pin left, textured pin right. (a, b) P0, (c, d) CUT, (e, f) P100, and (g, h) P60. Arrow shows the sliding direction of the pin.
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Fig. S18: Mean force–indentation curves from the loading phase of the pull-off experiments using the smooth pin. Curves represent the averages of all six repetitions.
image1.png
—— pull-off curve

(a) Cycle 1: F,=1.14 N, W4et=0.028 m)

CAT PO, smooth pin

Weet interval

(b) Cycle 2: Fy=1.74 N, W4et=0.050 m)

--- start/detach

- F,

(c) Cycle 3: Fp

=1.47 N, Wyer=0.045 m)

6

4 4

<

<

N

24 ! g ] b 1
T T T T T T T T T T T T
(d) Cycle 4: F;=1.85 N, W4et=0.060 m) (e) Cycle 5: F;=1.36 N, W4et=0.035 m] (f) Cycle 6: F,=1.53 N, Wyet=0.051 mJ
°7 ! : 1 T T ! !
i i i i i i
i i i i i i
4 | | 1 1 | E i |
i i i i i i
i i i i i i
i i i i i i
24 ] | B | i E i i
i i i i i i
i i i i i i
i i i i i i
0 i i b i b
i i i i i i
i i i i i i
-2 i | B 1 | E i i
T L T L T T T T L Il T T T L T L T
0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15 0.00 0.05 0.10 0.15
6 [mm] 6 [mm] 6 [mm]





image2.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                


image3.png
(a) Cycle 1: F,=1.06 N, Wet=0.054 m)

—— pull-off curve

CAT PO, textured pin

Waet interval

--- start/detach

(b) Cycle 2: F=1.15 N, Wer=0.060 m)

—o— F,

() Cycle 3: F=1.22 N, Wet=0.068 m)

T T T
i i i i i i
i i i i i i
4] : : - : : - : :
i i i i i i
i i i i i i
i i i i i i
= i i i i i i
Z 2+ i i B i ] R | i
o i i i i i i
v i i i ] i |
i i i i i i

0 i I i
i i i i i i
i i i i i i
i i i i i i
T T T T T T = T T T T T T T

(d) Cycle 4: F,=0.96 N, W4et=0.045 m] (e) Cycle 5: F;=0.77 N, Wy4et=0.044 m] (f) Cycle 6: Fy=1.07 N, Wger=0.065 m]
: ! ! ! ! :
i i i i i i
ad : : . : : . : :
i i i i i i
i i i i i i
1 i i i i i
— | i i i i i
Z, : : - : : - : :
N i i i i i i
v i ] i i i i
: ' : ' : '
’ :\\‘0/: :\0—/: :\\\\../:
i i i i i i
i i i i i i
i i i i i i

T t T r T T = T Y T T = T T T
0.05 0.10 0.15 020 025 0.05 010 0.15 0.20 0.25 0.05 0.10 0.15 020 025
6 [mm] 6 [mm] 6 [mm]





image4.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               


image5.png
—— pull-off curve

CAT P100, smooth pin

Waet interval --- start/ detach

- F,

(a) Cycle 1: F,=2.51 N, W4et=0.108 m] (b) Cycle 2: F;=2.03 N, Wuet=0.084 m] (c) Cycle 3: Fy=2.14 N, Wyer=0.092 m)

T 7 7 7 7 7
6 ] 1 7 | | b | i
i i 1 H H i
i i 1 i i i
44 ] ] 1 | | b i i
] i | | | H
2 i | E | | E | H
i i 1 1 i i
i i i 1 i i
i ; i | i
0
1 d h { 1 /
i i | | 1 |
i i 1 1 H H
i i 1 i H i
T L L — T t — T T T —
(d) Cycle 4: F,=2.42 N, W4t=0.088 m] (e) Cycle 5: F,=2.32 N, Wuet=0.099 mj (f) Cycle 6: Fy=2.41 N, Wyer=0.110 m]
1 ] I ; ]
1 i i i i 1
i i i i 1 1
44 1 | 1 i | b | |
1 i i i i i
1 i i i i i
2 | i 4 ] | B | |
| i i 1 i 1
1 i i H 1 i
i i i i i
0 1 1 1 ] 1
i i i i 1 |
NS ] g - N\
1 i i i i i
T — T T T = T T T + — T
000 005 010 0.15 000 005 010 0.15 0.00 005 010 0.5
6 [mm] 6 [mm] 6 [mm]





image6.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  


image7.png
—— pull-off curve

(a)Cycle 1: F,=1.80 N, Wye:=0.128 m)

(d)Cycle 4: F;=1.19 N, Wye=0.079 m)

CAT P100, textured pin

Weet interval

--- start/detach

(b)Cycle 2: F;=2.10 N, W4et=0.157 m)

—— F,

(c)

Cycle 3: F,=1.85 N, Wet=0.142 m)

{

:

(

T T T T T

(e)Cycle 5: F,=1.63 N, W4et=0.124 m)

(f)

Cycle 6: Fp=1.52 N, W4et=0.108 m)

<

L

T T T T T T T T T T
005 0.10 0.15 020 0.25 0.30 0.05 010 0.15 0.0 0.25 0.30 0.05 010 0.15 0.0 0.25 0.30
6 [mm] 6 [mm] 6 [mm]




image8.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           


image9.png
CAT P60, smooth pin

—— pull-off curve Wiet interval --- start/ detach -o— Fp

(a) Cycle 1: F,=1.80 N, Wyer=0.063 m) (b) Cycle 2: F,=2.05 N, W4et=0.081 mJ] (c) Cycle 3: F;=2.35 N, Wer=0.101 m)

8 o

<
C
C

T T T T T T T T T T T T T T T

(d) Cycle 4: Fy=1.55 N, W4et=0.054 mJ (e) Cycle 5: Fy=3.13 N, W4et=0.142 mJ (f) Cycle 6: Fy=3.07 N, Wer=0.133 mJ

<
<

000 005 010 015  0.20 000 005 010 015 0.0 000 005 010 015 0.0
6 [mm] 6 [mm] 6 [mm]

i
I
I
I
I
I
I
I
I
I
I
I
|
h
I
I
i
I
I
t
0




image10.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


image11.png
CAT P60, textured pin

- F,

Waet interval --- start/ detach

pull-off curve

3.67 N, Weet=0.291 m)

3.24 N, Wget=0.326 m) (c) Cycle 3: Fp=

0.316 m) (b) Cycle 2: F,=

3.61 N, Woer=

(a) Cycle 1: Fy

2.80 N, Wet=0.258 m)

o=

0.279 m) (f) Cycle 6: F,

(d) Cycle 4: F,=3.68 N, W4et=0.295 m) (e) Cycle 5: F,=3.54 N, Wger

6 [mm]

6 [mm]

6 [mm]




image12.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         


image13.png
Fz [N]

Fz [N]

—— pull-off curve

CAT CUT, smooth pin

Wget interval --- start / detach

—o— F,

(a) Cycle 1: Fp=4.32 N, W4et=0.276 mJ () Cycle 2: Fy=4.37 N, W4et=0.253 mJ () Cycle 3: F;=4.66 N, W4et=0.305 m)

7.5
5.0
2.5 A

0.0

—2.5

—5.0 1

S

<

(d) Cycle 4: F,=4.63 N, Wyet=0.283 m]

(e) Cycle 5: Fp=4.72 N, W4e=0.285 m)

() Cycle 6: Fp=5.47 N, Wget=0.415 m)

7.5
5.0
2.5 A

0.0

—2.5 1

-5.0 H

e

—-0.05 0.00

0.05 0.10
6 [mm]

0.15

—-0.05 0.00

0.05 0.10 0.15
6 [mm]

—-0.05 0.00

0.05 0.10
6 [mm]





image14.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                


image15.png
CAT CUT, textured pin

—o— F,

Wyet interval --- start / detach

pull-off curve

1.77 N, Wget=0.140 m)

(c)Cycle 3: Fp

0.141 m|

1.91 N, Wyet=

(b)CycIe 2: Fp

0.140 m|

1.65 N, Wyet=

(a)Cycle 1: Fp

0.147 m

1.84 N, Wger=

(F) Cycle 6: Fp

0.133m)

1.70 N, Wger=

(e)Cycle 5: Fp

1.71 N, Wget=0.129 m)

(d)CycIe 4: Fp

0.3

0.2

0.1

0.3

0.2

0.1

0.3

0.2

0.1

6 [mm]

6 [mm]

6 [mm]




image16.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                


image17.png
CATPO, smooth pin

steady-level band ~ —— pcurve = —@= [gatic

(a) Cycle 1: us=1.31, us=1.17, Au=0.15 (b) Cycle 2: us=1.32, us+=1.15, Au=0.18 (c) Cycle 3: us=1.32, us;=1.14, Au=0.18

0.0 +——T—— T T T T T T T T — r T r
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image18.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    


image19.png
CATPO, textured pin

steady-level band — ucurve -8 [Ustatic

(a) Cycle 1: g;=1.62, =122, Au=0.41 (b) Cycle 2: us=1.66, usr=1.22, Au=0.44 (c) Cycle 3: us=1.60, psr=1.25, Au=0.35
1.5 A

1.0 1

M-l

0.5

0.0 — T T T — T T T o T T T
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image20.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   


image21.png
CATP100, smooth pin

steady-level band ~ —— pcurve = —@= [gatic

(a) Cycle 1: us=1.10, us=1.03, Au=0.07 (b) Cycle 2: us=1.12, us+=1.06, Au=0.06 (c) Cycle 3: us=1.11, us;;=1.06, Au=0.05

0.0 — T T T — T T T T T r T
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image22.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    


image23.png
CATP100, textured pin

steady-level band ~ —— pcurve = —@= [gatic

(a) Cycle 1: us=1.42, us=1.07, Au=0.34 (b) Cycle 2: us=1.44, us;+=1.06, Au=0.38 (c) Cycle 3: us=1.45, us;;=1.06, Au=0.39

0.0 +——— . T T — T T T B a— r T T
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image24.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        


image25.png
CATP60, smooth pin

steady-level band ~ —— pcurve = —@= [gatic

(a) Cycle 1: us=1.05, us=1.00, Au=0.05 (b) Cycle 2: us=1.06, us+=0.98, Au=0.08 (c) Cycle 3: us=1.07, us;=0.99, Au=0.08

T T T T T T T T T T T T T
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image26.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      


image27.png
CATP60, textured pin

steady-level band ~ —— pcurve = —@= [gatic

(a) Cycle 1: us=1.41, us=1.02, Au=0.39 (b) Cycle 2: us=1.48, us+=1.03, Au=0.46 (c) Cycle 3: us=1.48, us;;=1.04, Au=0.44

0.0 +——— T T T T r T T T — T T r T
00 25 50 75 100 125 00 25 50 75 100 125 00 25 50 75 100 125
X [mm] X [mm] X [mm]




image28.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      


image29.png
CAT CUT, smooth pin

steady-level band — U curve =@ [Ustatic

(a) Cycle 1: us=1.29, ust=1.26, Au=0.03 (p) Cycle 2: us=1.16, pus=1.11, Au=0.06 (¢) Cycle 3: us=1.23, us=1.11, Au=0.12

0-0 1 T ) T : T T : T T T T : T : T T T T
0.0 2.5 5.0 7.5 10.0 12.5 0.0 2.5 5.0 7.5 10.0 12.5 0.0 2.5 5.0 7.5 10.0 125
X [mm] X [mm] X [mm]




image30.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    


image31.png
CAT CUT, textured pin

steady-level band — U curve =@ [Ustatic

(a) Cycle 1: ys=1.51, us=1.10, Au=0.40 (b) Cycle 2: us=1.57, us+=1.09, Au=0.48 (¢) Cycle 3: us=1.58, us=1.10, Au=0.48

0-0 : I: T 1 T 1 : T : T T T T : T : T T T T
0.0 2.5 5.0 7.5 10.0 12.5 0.0 2.5 5.0 7.5 10.0 125 0.0 2.5 5.0 7.5 10.0 125
X [mm] X [mm] X [mm]




image32.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       


image33.png




image34.png
Fz[N]

0.00 005 010 015 0.20 0.25 0.30
6 [mm]




