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Abstract: Based on the adhesive formulation developed by the team, a high performance structural adhesive suitable
for steel bridge reinforcement was prepared. The influence of nano-SiO, content, the blending ratio of amine curing
agent 105 and polyetheramine D230, as well as the curing time on the ambient temperature performance of the
adhesive, was investigated. Additionally, the mechanical properties of the adhesive at different working temperatures
were explored. Results indicates that when the nano-SiO, content is 0.75% , and the mass ratio of amine curing agent
105 to polyetheramine D230 is 3:4, with a curing regimen of 90 °C for 2.5 hours, the adhesive exhibited optimal
ambient temperature mechanical performance. Furthermore, it maintains good mechanical properties at both low
(—20°C) and high (70 °C) temperatures.
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Table 1 Adhesive composition

Unit: g
Adhesive type S105 D230 Epoxy resin Coupling agent Nano-SiO, Thixotropic agent ~ Defoamer  Accelerator
GY34 11.67 23.33 120. 00 3.00 0.60(0.50%) 0.70 0. 50 3.00
G3 11.67 23.33 120. 00 3.00 0.90(0.75%) 0.70 0. 50 3.00
G2 11.67 23.33 120. 00 3.00 1.20(1.00%) 0.70 0. 50 3.00
Gl 11.67 23.33 120. 00 3.00 1.50(1.25%) 0.70 0. 50 3.00
G4 15. 00 20.00 120. 00 3.00 0.90(0.75%) 0.70 0. 50 3.00
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Table 2 Mechanical properties of adhesives(25 'C)

Tensile strength/ Elongation at

Adhesive type

Elastic modulus/

Bending strength/  Bending modulus/  Shear strength/

MPa break/ %6 MPa MPa MPa MPa

GY34 59.3 9.3 2609.9 103. 4 3307.6 12.4
G3 61.1 9.5 2791.0 108. 1 2717.6 14.4
G2 50. 3 8.1 3108.3 91.0 2669.5 15.2
G1 49.0 6.8 2824.1 85.3 2205.7 15.3
G4 54.5 6.4 3162.4 91.6 2306.5 12.0
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Fig.1 Dynamic thermomechanical analysis
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Table 3 Glass transition temperature Table 4 Mechanical performance of G3 adhesive under
) j j j different curing times(25 C)
Adhesive type T,/C T,/C T,/C
Gyt a7 1 90.8 99, 2 Curi Tensile Elastic El tion at Shear
. . . “urin <longation a
I,U /i strength/ modulus/ Z 8 k/OV strength/
G3 89. 2 92.6 103.2 me MPa MPa reak/ /o MPa
3 [~
Gz 87.4 89.9 97.3 1.0 58.2 3149.0 10.7 12. 4
ol 87.3 o1z 98.3 1.5 58.6 3095.0 9.1 13.0
o4 89.7 940 100.8 2.0 61.1 2791.0 9.5 14.4
1E 85 °Cui’%‘?%ﬂ$ﬁﬁgéfi%ﬂg(60 C), i e 2.5 64.6 2841.0 9.7 15.2
R 5 3.0 58.4 2971.0 8.8 13.3
N - N 5.0 54.0 3091.0 5.6 12.4
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m(D230)=1: 2. 8A T HZ B (G3) K 1hhig [ ik
B R X6 58 285 77 28 3L (25 “C) PR BE Y B )

G3 e Zh 390 76 A 8] [ AL i 18] R A9 97 2# M e (B
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Table 5 Tensile performance of adhesives at different operating temperatures

Adhesive type Curing condition Service temperature/°C Tensile Elongation at Blastic modulus/ T,/C
strength/MPa break/ % MPa ¢
—20 27.2 4.2 3551.0
—5 41.3 5.5 3388.0
10 51.1 6.7 2923.0
G3 90°C, 2.5h 25 64.4 9.7 2841.0 95.1
40 48.3 10.2 2632.0
55 45.7 10.4 2504.0
70 36.1 10.5 2251.0
25 25.0 1.0 4140.0
40 20.1 1.2 3010.0
Araldite2014 25°C, 7d 56.3
55 15.4 1.6 2320.0
70 8.4 2.5 1090.0
25 28.6 4.1 2260.0
Araldite420 25°C, 7d 40 14.2 19.5 855.0 31.6
55 5.2 23.3 171.0
25 33.2 0.2 11130.0
Sikadur30 25°C/7d 40 20.7 1.8 4 550.0 62.0
55 3.9 8.4 376.0
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