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Abstract: Epoxy resin is an important type of thermosetting resin, featuring excellent mechanical , adhesive, cor-
rosion resistance , crack resistance, and fatigue resistance properties, and is widely used in engineering. Regard-
ing the development, research, and application of epoxy-based engineering materials, this paper first summarizes
its three-stage development process, then elaborates on the curing reaction mechanism and key performance con-
trol techniques of epoxy materials, and proposes solutions to the common brittleness problems. It classifies the
materials based on their working state and functions during construction. It also provides a detailed introduction to
various commonly used epoxy-based engineering materials in current engineering, analyzes the current research
deficiencies and technical bottlenecks , and focuses on the new trends and demands of “high reinforcement, func-
tionalization, high adaptability, and greenness” , proposing new development directions for epoxy-based engineer-
ing materials. Finally, it sorts out the product standards, performance testing methods, and engineering applica-
tion standards of epoxy-based engineering materials, and looks forward to their future research and application
development prospects, and puts forward several suggestions in combination with new engineering demands.
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Fig.3 The curing reaction equation of epoxy resin
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Table 1 Technical route and research results of special curing epoxy—based engineering materials
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Fig. 4 Schematic representation of toughening mechanisms
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Table 2 Technical routes and research results of toughness modification of epoxy—based engineering materials
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Table 3 Classification of epoxy—based engineering materials by working conditions
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Fig. 6 Schematic diagram of the preparation process and molecular structure of high—performance EP/GF composite materials

4.1.7 BRI 3D T EL A i A R
Wit A T S 2SR 5 B A R A A D
B, PR I AR S S Y R ) i R B

158

HHB B LW o b R B S S — R UL oy
o S TR 220 B AR ORE S B0 e i SR B S T 2
Ve, 2 BT 05 /BT AR B A% L Ol TR A8 2L



Tolk s 2026 4F 55564 K1

B0 R HE A R R T o I A S W 2 3 R LA
e R Y FEIBVE M R IE 1 BEAE A9 S 50 H AT, [N
Aol , b st A Y g i S TR R A R A B C 24
H e 20 R 5 P R R S R A R A 7 RS B
TREFE I Z R R R, WA AR S TR
FREOR T, AT X L B PR S A BIE S AR X B =2, o
PEBE DL AL TR A6 1k 3 0 A U TR K B A v A 1
SFITHA IR

[l , 3D FT B 8 il 1 152 Ay B0 S8 5 b1 kAR
B A 5 4548 R T B B B TR A R %
. Wang %R H 38K 155 (DIW)3D T B¢

A il it EL AT AN TR A i) BRI E 5 o R G 4 A AR
W) 2 A L 7 B BE 1) B Ad=0. 08 | g 5% 1 12° i Y
KA R B 55 F) 63. 35 MPa, 7E Ad=0. 1, g 5% f 12°
I ) 5% v BT 24900 1 S 2 MPa/m?, J& R T W 2248 4 15
AR E AR R SR B /T AR R A T
o W R T IR AR R A 3D FTEI M R BE W 7E
A S T R 171 5 3 R AP v S SR Y 5 4 R
A, 5540 TR0 B A ARG A0 98 TR AR TR L R, [ 3 B
PR R A 7 A 3 R AF I 10 <ORS 4N e B 5 < B fig
il

©0%¢9,0400 ‘,o'o‘)
O'O."O....-.O.:.

3D4TER
-_—

DIW3DATEE A

ALO SRS 2 bR 25

()

LR{0ALO A

= PRl

=R

B 7 WIS O b - A A MR & T 2R &
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adhesive (CMEA)
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Table 6 Epoxy material usage specifications and testing standards
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Table 7 Engineering application standards for Epoxy materials
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