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Fig. S1. Representative plots of the electrostatic potential of (a) natural rubber and (d) silicone rubber under stretching-relaxation cycles. The insets in (a) and
(d) shows the zoom in at the beginning while (b) and (e) are the zoomed in plots close to the rupture of latex and silicone, respectively. Optical images for (c)
latex and (f) silicone during the course of the experiment are shown along with the respective electrostatic potentials.
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Fig. S2. (a) Representative plot of the electrostatic potential of natural rubber and (b) the zoom close to crack initiation. (c,e,g) Electrostatic potential amplitudes
calculated at different moments were calculated using a total of 15 points (+7 cycles for the selected period). The correspondent crack sizes presented along
with the optical images for each period are shown in (d,f,h).
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Fig. S3. (a,c,e,f) Sections of the recorded time-series of the electrostatic potential of periodically stretched natural latex and (b,d,f,h) the respective attractors.

Periodic stretching-relaxation tests were performed at 2 Hz.
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Fig. S4. (a,c,e,f) Sections of the recorded time-series of the electrostatic potential of periodically stretched silicone rubber and (b,d,f,h) the respective attractors.

Periodic stretching-relaxation tests were performed at 2 Hz.
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Fig.S5. Additional runs on the electrostatic potentials of natural latex under periodic stretching of 1Hz and 2 Hz presented with their respective attractors.
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Fig.S6. Additional runs on the electrostatic potentials of silicone rubber under periodic stretching of 1Hz and 2 Hz presented with their respective attractors.



(a) Potentials on latex (b) Attractors Cycle
05 0s 32
YhR AR R AT nonh 7
R LUV IVIVIVVIVIVIVIVIVY T -
— 3
3 st Z st %5 U
2 E3
& a5tk = a5} L |
; . Py 12 mm
55 65 0 s 25 s 085 o5
Time {s) Wit (kV)
(c) (d) Gl
0.5 0.5 1042
(A N R -
$ihe VANV o 05F £ .
-
g st Z-1sf s G
= =
% é 1Y
@ 25+ > asf Y
1
1
1
#5115 2130 2us %5 25 s 05 os 0 ﬁ'
(9) Time (s) (f) VT (kV) Gycle
5 05 1062 E
2 4 . |
s os LA ARARANAAN] o 0sp = —|
— -
E s} g-1sp o0 D
ko =
€ 2sf = 25k it
A}
7 i . . i
IS 2170 2ias %5 25 15 o5 o5 O |
Time (s Vit) kV) >
h Cycle
(g}o.s (h) 0s 1082
JUERO | A O A A L > :
i-o.s 1II\_J"I\_ll'\_nllll'\ JI\_Jl'u'ulU'._)‘L.“\J UI\L.'I g-us ﬁ? B
g5t Zst 10745 R
2 £ N
£ 25} > 25t i
31es 2210 205 %5 25 A5 o5 o5 1097 "
, Tirme (s} . Vit (kV) .
{|) 2.5 (]) 05 yc‘f?w Irf'
05 ot Y < 05F - -
é 4
5 as) Fsf oss (R
:
& 25! = 25f b
Ruplure
as Al a5 . . , 1102 7 mm
2235 2250 2265 -39 -2.8 -1.8 -058 0.5
Time (s} Wit (kV)

Fig.S7. (a) Electrostatic potential in the initial position in latex rubber tests at 0.5 Hz, (c, g) electrostatic potentials in the position outside the rupture region,
(e, i) electrostatic potentials in the rupture region and (b, d, f, h, j) their respective attractors.
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Fig.S8. (a) Electrostatic potential in the initial position in tests with silicone rubber at 0.5 Hz, (c) electrostatic potential in the position outside the rupture
region, (e) electrostatic potential in the rupture region and (b, d, f) their respective attractors.
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Fig. S9. Digital image correlation (DIC) of natural latex and silicone rubber. DIC was used to estimate the strain gradient of samples using in the stretching
experiments. A python code was created using the DIC toolkit package!. Samples were video recorded during the stretching process to 35 mm, using a cell
phone camera with a resolution of 1920x1080 pixels. In the same python program, a routine was created to extract 30 frames per second from the video. The
strain gradient was given in true strain (g). By definition, the mechanical strain is given by e=dx/x, where x is the position vectors in the initial configurations.

Thus, Eirue =10 (xn/x"* 1). This strain represents the current ™ strain tensor of the system, always in relation to the immediately preceding ( = 1) strain
tensor. Finite element method (FEM) is used for the numerical solution of the strain gradient.
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Fig. $10. AFM images of pristine latex (top) and the tested specimen (bottom).
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