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Figure S1. XRD images of PVA fiber and PVA@AgNPy fibers, and XRD standard card of
nanosilver (PDF#04-0783). It can be clearly found that the nanosilver characteristic
peak intensity of PVA@AgNP fiber is increasing with the increase of the cycles of silver

precursor adsorption and hydrazine reduction.
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Figure S2. (a) Cross-sectional SEM image of PVA@AgNPs fiber and its EDS mapping

images of Ag and C. (b) Enlarged morphology of PVA@AgNPs fiber cross-section.
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Figure S3. Diameter distribution of AgNP in the cross-section of PVA@AgNPs fiber.
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Figure S4. Conductivity and diameter of PVA@AgNPy fiber at different cycles of

absorption and reduction.
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Figure S5. Stress-strain curves of the original and spring-like PVA@AgNPs fibers (SPF)

and the strain sensor (SPFSR).
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Figure S6. Relationship between AR/Ro and strain of SPFSR with 15, 25, 35, and 45

helixes stretched to R-strainmax at a strain rate of 50 mm/min.
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Figure S7. The gp of SPFSR with different number of helixes.
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Figure S8. The variations of R-strainmax of SPFSR with different number of helixes. R-

strainmax of the sensor increases significantly with the increasing number of helixes.
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Figure S9. The response curves of SPFSR with (a) 5, 10, (b) 20, 30 (c) 40, 50 helixes in
10 cycles at strains of 0.01% and 0.009%. (d) The response curves of SPFSR with 60
helixes in 10 cycles at strains of 0.1% and 0.09%. All the above tests were carried out
at a strain rate of 1 mm/min. SPFSR with less than 50 helixes have a stable response to
0.01% strain, but cannot response to 0.009% strain (Figure S9a-c). SPFSR with 60
helixes has a stable response to 0.1% strain, but cannot response to 0.09% strain
(Figure S9d). Thus, the sensors with the helixes less than 50 can reach an extremely

low detection limit of strain 0.01%.
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Figure S10. The response curves of the sensor in 10 cycles at (a) 0.01%, (b) 0.05%, (c)

0.1%, and (d) 0.2% strain at a strain rate of 2 mm/min.
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Figure S11. The response curve of the sensor with cyclic stretching 100% strain for 200

times at a strain rate of 500 mm/min.



Figure S12. SPFSR after (a) 5000 and (b) 12000 stretching-releasing cycles at a strain

of 10% at a strain rate of 500 mm/min.
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Figure S13. Resistance variation of PVA@AgNPs fiber after being stuck and stripped for

1000 cycles by tapes.



80

-l- Resistance variation with
the increased time

(=)
>
1

Resistance (£2)
S
<

[
(=]
1

0 T T T T
0 1 2 3 4 5

Time (month)

Figure S14. Resistance variation of a PVA@AgNPs fiber in 5 months in ambient

environment.
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Figure S15. Resistance variation of a PVA@AgNPs fiber with extended ultrasonic time.



Figure S16. Schematic illustration of the sensing mechanism of the sensor in stage I.
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Figure S17. AR/Ro curve of SPFSR during 10 bending-releasing cycles at AL/Lo of 60% at

a strain rate of 600 mm/min.
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Figure S18. Schematic illustration of the sensor from the original to the bending state.
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Figure S19. The response curves (lower) of the sensor and the corresponding sound
wave diagram (upper) of the word (a) "Spring", (b) "Summer", (c) "Autumn", and (d)

"Winter" pronounced once.
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Figure S20. The response curves of the sensor when pronouncing the word "Spring",

"Summer", "Autumn" and "Winter" three times continuously.

Figure S21. The sensor is attached to the chest and marked in the red box.
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Figure S22. The response curve of the sensorto 1, 2, 5, and 12 knocks during different

times.



Table S1. Key parameters of the reported similar types of strain sensors

Detecti R
Ref. Materials Sensitivity i::geon est;ia:‘:se
Graphene 10(1%)
! 0.2%-100% 100
PE and PU (core) 3.7(50%) ° ° ms
Carbon link
2 [-arvon’in 6.1(0.5%-20%) 0.5%-100% 110 ms
Elastic core-spun yarn
CNT
3 2.21(0%-200% 0.01%-2009 70
PP and Rubber (core) (0% ‘) % % ms
CNT 0.82(0%-40%)
4 1%-300% >200
Cotton and PU (core) 0.06(60%-200%) et ms
AgNW 1.6(1%-50%)
> 1%-200% >200
Cotton and PU (core) 4.7(50%-200%) oretue ms
PAN/rGO
6 =11(0.1%-200% 0.1%-200% 100
Cotton and PU (core) max=11( ° ‘) ° ° ms
M
/ . xene 0.67(0.3%-100%) 0.3%-120% 120 ms
Helical core-sheath yarns
3.34(0.1%-70%)
MWCNTs/rGO
8 Corons u‘;/ ram 2.5(70%-200%)  0.1%-300% 140 ms
puny 3.7(200%-300%)
PDA/CB 3.1(1%-150%)
E 1%-400% >200
Core-spun yarn 1.7(150%-400%) ° ° ms
CB/Ag/CNT
10 /he/ 2.18(0.5%-50%) 0.5%-50% 125 ms
Core-spun yarn
Ppy/CNT 5.11(0.1%-50%)
n 0.1%-350% >200
Core-spun yarn 3.41(50%-350%) ° ° ms
GO
12 1.5(0.3%-100%) 0.3%-100% 120 ms
Core-spun yarn
13 carbon fiber 37.3(0.1%) 0.1%-30% 5200
PAN and Cotton(core) 11.5(0.3%-30%) TSR ms
This AgNP 66.32(0.01%-3.5%)
0.01%-200% 42
work PVA and Rubber (core) 0.73(3.5%-200%) ° ° ms
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