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Study on Resistive Strain Sensing Performance of Polyvinyl Alcohol/
Graphene Nanocomposites
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Abstract: Polyvinyl alcohol (PVA) was used as the matrix and reduced graphene oxide (rGO) was employed as the
conductive filler to prepare PVA/rGO nanocomposite films via a solution blending-casting method. The structure and
thermal properties of the composite films were characterized, and the effects of rGO content on the mechanical properties,
electrical conductivity, and resistive strain-sensing performance of the composites were systematically investigated. The
results showed that rGO could form a uniform conductive network within the PVA matrix. At an rGO mass fraction of
2.0%, the composite films exhibited an electrical percolation threshold of approximately 0.75%, a tensile strength of
65.2 MPa, and strain gauge factors of 5.5 in the strain range of 0~10% and 18.0 in the range of 10%~50%. After a test of
500 stretching cycles, the signal drift was below 3.5%, and the response time was approximately 80 ms. The PVA/rGO-
2.0% composite films demonstrated excellent strain-sensing performance and cyclic stability, indicating potential
application in flexible wearable sensors.

Keywords: PVA; Graphene; Nanocomposites; Strain sensing

Y

Vi HL BRI HR IR AR PO & S , S AR
TRREEHENRZ B I | (A P BT B B 454 il R
M SF RS2 B 2 RE . RR BB N T BOR
JesA A AE AR B A% | SR 22 M AW 5 b T 25 R R
R LTS BT SRV AR A A ) R e TR ™ . A, TR M
FL i R | T8I AR [ A R SRR i R A A S

B 2

C AW . TEAR 2 RAPRIL R B SR LM T
(PVA)AI I BRI OB A B 12 e 5
P, A B SR A R G R B RS R AR 2 — 57, PVA
oy Tk AR RERE, WS ZRORIEEDE A B, A
FITFIRORH 2000 5 SR 2s 5™ SR, 4 PVA S22 by
BE 5 25 NS R G 5 L I 45, LASE B H PEL 507 A2

Wik H 1A Submitted date 2025-12-15; f&u] H # Revised date 2026-01-08 ;5% F H 1l Accepted date 2026-02-12

BB H 2025 4FEE R A PRSI H (252102210112)
BR &R A, wanghuai6688@163.com

BIRARS: EIR,8 Lk, TR R OB/ B B0 9K L AMR e b T X R A5 B AR AT 5[] A, 2026,54(8):43—48.
Citation: WANG H, SI W L, DING X C. Study on resistive strain sensing performance of polyvinyl alcohol/graphene nanocomposites[J].

Plastics Science and Technology, 2026, 54(8): 43-48.



TLIEIIRE . 10 ARVE A —Fh 4ERRAKATRL, HAT R 00
b R AR LA B AR S ) S L | i B R SR, R
o PERE SR PG R Y B AR S R MBS T RRAIKE
(CNTs)!"™"™ e HA(CB) 4 HAMRR IS AR, Ay s S I
AT A= LA B R P i v R B ) SR v A ELAE PR, A
THERARIGE & T RES: Sl s, S 2B
(GO)VRMEEA F &M E AR, v FEKE W PR E 5
By, T SR E S PVA SEARSCI R P R 4E 510, &
b2 PR JF ARG , GO #4575 Jik JF 48 AV A1 2505 (rGO)
AT TEAR AT S A ) [P i S Ha k), Sk B
PR, B BN AR AL R ) A IR U S B I AE A
JIER T & AETEAS 30T Ll s WL 5 g, i 5|
FEC HLRH AR (R0 AR RAUREL(F o) Al & B ARG e vk
RER) bR, 1 SR PR AR LR 5 W AR Eh i, %
TREY/ SHIERE SRR, Fo EEBURT SHMLZ T
THOREE I FIEA AR ASTEA T2 SIERE S SIS IR
{ELE , 5 B A0 TG S SR 2SN AS T 0T 5| e i
Y BB AR AL, AT AR AR e R AR, AR, ad il R
RO A PR 25 378 1) e R RIS 22 M E R AR e e, [
T B A R 5 e P ) A T B2

AER, BB WA S0 A AR A% s I A T BUAS
E R ARG A B FAIBPE SRR A B S R R
¥R BB IR SR, XA R 2 R AL
RN, FAAENR TS G, PVA/rGO A& 2 AT FE /KL
v SE R, TSR, PVA DU S50 A F1 55
e ARSI R

AF G LI PVA R FEER, LLrGO g5 L IER} , SR VAT
HIR -V A BB ) & A ] rGO & i PVAAGO Ak &
HENSE, X PVA/AGO YR E SRS 4544 S P E PERE I 746
fiE , RGEWFFT rGO & BT E G M )14 P RE 5 PR RE AN
o7 AR A% T BE 1) 52 e A | % 1o N AR A AL, LA A
PVA JEZE B AR B B BE T 5 0 R Bt 2%
1 SEIERS
1.1 FEFER

PVA, 1799, BEAREE 99% , L iff 32 ek AW RHE A
BIL 28 7] 5 GO /K MBI, B JEE 2 /L, R AR 3 A S8t
HAWR AT KA, S0 hrat, KRR A TR
OvE] RETFOK, LI E A
1.2 E5EHE

. B I AR PR LT /MG RE{U(FTIR ), Spectrum Two , 3£ [ 3
GIBIRER AN W X SR AT S (XRD), D8 Advance, 2 4
5 T E ST HTU(TG), TGA 8000, S8 F1 4: 152 /K Bk
AT R R (DSC), Q200, SEERYHIL A R 5
FITREIRIAL , CMT4304, JEINTITHT = KPR A PR 2>
] B A PR EIR AL, RTS-9, ) MM PUHRE R AT R 2%
a5 EAE BT T A, 34465 A, LR TERH 20 1) 5 Hi bk
E R B T4 , DHG-9070A , I 5 —E B2 S R 4%

a1k RS DF-101S, BLSTT PR A BRITATE A 75
AR R IS e et , KQ-300VDE, [ 11 &7 26 48 7 Y 2 A7 TR 2
A3 T KT, BSA224S , [ 58 2 I i 28 7 5 26t B LA
il e, A4l3E,
1.3 HmHl&E
1.3.1 rGO¥ARM I

B 200 mL GO /K4 #0 F 500 mL [& A H , 1% 1
PERE TN 2 mL K-S, 7E 95 °Cliya 13 5LW 3 he AE
R R, 43 B0 AR B IR A A R . R AR
J& BT EAS TR, 2B KPR 3 IR, F 60 CCELAS T4
Fivh 24 h, 23] rGO By K
1.3.2 PVA/rGO 9K A i) il &

#£ 1 HPVAAGO B SN /7 . FRELS g PVA I
100 mL 223 F/K 1, 78 90 °CoKIR S50 T ik S1ie 1 4 h, filf
PVA S22 , 1520 BT 550k 5% I PVA K. F2 8
150 BIFREL— & Bt B0 rGO By oK , B 75 43 BT 20 mL %
B F7KH 30 ming K rGO GBI PVA I, 488 1E
60 °CKIB 5 T g S1die b2 h, S b 1 h, i (GO $44)
I KR SRR T R MR E 7 40 °CHt
Fivh T 48 h KB, 15 3] PVAAGO B A HiE . #1GO 5
PVA Jit & 50 B0 AN 6], K i 25 00 58 B R 40 0l i 46
PVA/tGO-0.5%. PVA/rGO-1.0%. PVA/XGO-2.0%. PVA/
rGO-3.0% Fll PVA/rGO-5.0%. [&] i, il & A 7% Il rGO #Y
PVA JHEJEAE A B i

&1 PVA/KGO B4 BEeyBery
Tab.1 Formula of PVA/rGO composite films

Fhih N MGo/8 Wigo/ %o V sepgpn/mL
PVA 5 0 0 120
PVA/rGO-0.5% 5 0.025 0.5 120
PVA/rGO-1.0% 5 0.050 1.0 120
PVA/rGO-2.0% 5 0.100 2.0 120
PVA/rGO-3.0% 5 0.150 3.0 120
PVA/rGO-5.0% 5 0.250 5.0 120
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Tab.2 Thermal properties parameters of PVA
and PVA/rGO composite films

B 15,,/°C £ °C BRI (600 °C)/%
PVA 250 310 5.0
PVA/rGO-0.5% 258 318 6.5
PVA/GO-1.0% 263 322 7.8
PVA/rGO-2.0% 270 330 9.5
PVA/rGO-3.0% 275 335 11.2
PVA/rGO-5.0% 280 340 14.5
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Tab.3 Mechanical properties of PVA and PVA/rGO composite films

Rt PR/ MPa - PR % SRR/ GPa
PVA 45.3+1.8 280+15 1.5240.08
PVA/rGO-0.5% 52.142.1 250+12 1.78+0.10
PVA/rGO-1.0% 58.4+1.5 220+18 2.05+0.12
PVA/rGO-2.0% 65.242.3 190+14 2.48+0.15
PVA/rGO-3.0% 60.5+1.9 160+11 2.7240.11
PVA/rGO-5.0% 50.8+2.5 120+16 2.95+0.18
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Fig.6 Conductivity of PVA/rGO composite films
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Tab.4 F; of PVA/rGO composite films at different strain ranges

FER, Fi(0~10%)  Fo(10%~50%) 5 nl ke A5 /%
PVA/rGO-0.5% 12 35 35
PVA/rGO-1.0% 2.8 8.5 45
PVA/rGO-2.0% 5.5 18.0 50
PVA/rGO-3.0% 42 12.0 48
PVA/rGO-5.0% 25 6.0 40
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Fig.8 Resistance response of PVA/rGO-2.0% composite film
during 500 stretching cycles
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