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Figure 1 Uniaxial compression test diagram of GA at 90% strain (a) and fitting curve and parameters of Storakers parameter model of GA sensing

material (b).
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Figure 2 Distributing nephograms of strain for GA flexible tactile sensor with “sandwich” structure at different tensile states: (a) 2 mm, (b) 6 mm,
(c) 10 mm; distributing nephograms of strain for GA flexible tactile sensor with “bubble film” structure at different tensile states: (d) 2 mm, (¢) 6 mm,

(f) 10 mm.
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Figure 3 Distributing nephograms of strain for the flexible tactile sensor with “sandwich” structure at different bending states: (a) 2 mm, (b) 6 mm,
(c) 10 mm; distributing nephograms of strain for the flexible tactile sensor with “bubble film” structure at different bending states: (d) 2 mm, (e) 6 mm,

(f) 10 mm.
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Figure 4 Structural model of GA-based fully flexible tactile sensor (a) and array electrode network assembled by GA-based fully flexible sensors (b).
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Figure 5 Fabrication flow chart of GA-based fully flexible tactile sensor array (a) and picture of the real product (b).
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Figure 6 Mechanical property and sensing performance of the GA-based fully flexible tactile sensor. (a) o-¢ curves of the sensor under 60% strain
within 10 times of cycling compression; (b) o-¢ curves of the sensor under 0-80% strains; (c) -V curves of the sensor; (d) the current change rate of the
sensor at 0—80% strains; (e) the response time of the sensor; (f) the current change rate of the sensor under 40% strain for 10000 times of cycling

compression.
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Table 1 Comparison of piezoresistive performances of GA-based fully flexible tactile sensor with other reported sensing materials
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MX/AGO Aerogel - 22.56 <10 Pa 245 - 10000 [30]
GO-KGM foam 1.17 0.25 15 Pa - 85 3000 [31,32]
GO film - 1.6 - - 1000 [33]
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Figure 7 Uniformity analysis of the GA-based fully flexible tactile
Sensor.
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Figure 8 Evaluation of interference resistance of GA-based fully
flexible tactile sensor array. (a) Schematic diagram on tensile
deformation of the sensor array; (b) signal response of the sensor array
in tensile state; (c) schematic diagram on bending deformation of sensor
array; (d) signal response of the sensor array in bending state.

6.65%, HAALKIE SATPRICTH S 45 RAEA — 5]

4.3 ARIRAR S R A R X B 3 A

T BAEGA S S NE Ml i A ARSI LB K
IRV B Z R RE 71, A B EWER RIS
TRERGUHE KRS 5 5 HATRE. B2
KA SRS R A (@) TR,  FEGA AR wE 1%
IRERFE I 1 — MR R TS B — RN, Gl E

505



FORECEE: A sl B A R A ot A AR O v A S TR

Ean|

B9 GARFTMMALRERE T RERGIER L. (a) F
W51 22 R AN 117 B () B A1) 22 R AR MR A5 5
KL (o) ZMEFIZ CRENEJ1ImEE; (d) 2512 RS
IR R
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array multi-acquisition: (c) force diagram and (d) response signal
intensity diagram.
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Design, assembly, and property of a graphene aerogel-based fully
flexible tactile sensor

WANG BaoMin', LI YiYun'?, CHEN TianDi’, WANG BinglJi’, LIU YuFu'?, MA LiMing’,
YANG ShengRong™”, GAO Xin' & WANG JingQing™

" School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China;

? State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
? Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;

4 Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, CAST, Lanzhou 730000, China

To address the concern of flexible tactile sensors, including hard design, packaging, circuit layout, and poor anti-interference, a
feasible design method of graphene aerogel (GA)-based fully flexible tactile sensor is proposed based on the strain energy density
function of Storakers material model. This method demonstrates that the GA-based flexible tactile sensor with a “bubble film”
structure exhibits superior anti-interference performance compared to the “sandwich” structure. Thus, the GA sensor with a “bubble
film” structure is fabricated, and its excellent sensing characteristics and mechanical and anti-interference properties are subsequently
demonstrated using various measurements. Thus, the signal acquisition system of the piezoresistive sensor array is further designed
and developed, along with the successful real-time monitoring of force, object position, and shape.

graphene aerogel, fully flexible tactile sensor, “bubble film” structure, numerical simulation, sensing application
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