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Study on bonding performance of CFRP-steel plate interface based on
double shear test
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Abstract: CFRP is widely used in the field of structural reinforcement due to its superior mechanical
properties. The reinforcing effect on steel structures is affected mainly by the bonding behavior of in-
terface between CFRP and steel. In this paper, the specimens of CFRP-Q345B steel plates and CFRP-
X100 steel plates under double shear test are used to investigate the bonding behavior of interface. And
the surface strain of CFRP is simultaneously measured by DIC measuring system and strain gauges.
The failure characteristics and mechanical behavior of CFRP- steel interface are studied, and the ef-
fects of adhesive layer’ s thickness and steel plate material on interfacial shear performance are dis-
cussed. The test results show that: when the thickness of adhesive layer is 0. 1 mm and 0. 5 mm, the
failure modes of interface are steel plate-adhesive layer interface failure and cohesive failure of adhe-
sive layer respectively; the ultimate bearing capacity is affected by the steel material, and the bonding
force between the adhesive and Q345B steel plate is greater than that between the adhesive and X100
steel plate; the interfacial shear stress distribution measured by DIC measuring system can reflect the
mechanical behavior of bonding interface more comprehensively and intuitively.
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Tablel Material parameters of steel plates

NG ZENEE 244
Wi H
03458 X100
Jett Mg 3 S /M Pa 345 700
PP /M Pa 455 790
AR R /GPa 206 207
HEE/N =4 0.3 0.3

%2 CFLAEZE(T700-12K)
Table 2 Material parameters of CFL(T700-12K)

5 H 240
JEFE /mm 0.23
B )% /mm 50
Prhism B /MPa 4750
PR /GPa 230

K3 OMEFIRPEHERE (Lica-131)
Table 3 Material parameters of adhesive(Lica—131)
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Fig. 1 A steel plate specimen
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Fig. 2 Controlling the adhesive layers’ thickness
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Fig.3 Schematic diagrams of double shear specimens
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Table 4 Parameters of CFL—steel double shear specimens and experimental results

o S [ TN AL B fmm W BRARETI /N -
Z 1 =2 L)z 5% /mm 3
SEEA XA SLYG{H A
SJ-0. 1-1 0.172 40. 993 DIC
A 0.1 0. 149 48. 906
SJ-0.1-2 0.125 56. 818 N AR
8J-0. 5-1 3.499 56. 265 N AR
B 0.5 3. 118 49. 707
SJ-0.5-2 2.737 43. 149 DIC
SJH-0. 1-1 1. 150 25.302 DIC
C 0.1 1.322 28. 594
SJH-0.1-2 1. 493 31. 885 N AR
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Fig. 4 DIC measuring system
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Fig. 5 Schematic diagram of analysis stage line
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Fig. 6 Loading device and measuring device for the test
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Fig. 7 Failure characteristics of CFL-steel plate interface
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Fig. 9 Shear stress distribution of interface for CFL-steel double shear specimens
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