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Abstract Epoxy resin is sensitive to temperature, so it is necessary to explore the influence of curing tem-
perature on the performance of epoxy resin based mortar. In order to further clarify the evolution law of
early physical and mechanical properties of epoxy resin based mortar under curing conditions of different
high temperature (30~60 °‘C), its setting time, flexural strength, and compressive strength are tested.
And the microstructure characteristics of epoxy resin based mortar are analyzed in combination with scan-
ning electron microscopy (SEM) and mercury intrusion porosimetry (MIP). The experimental results

show that with the increment of curing temperature, the setting time of epoxy resin based mortar shortens
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gradually, and there is a roughly linear decreasing relationship between the setting time and the curing

temperature. Under curing conditions of high temperature, with the increment of temperature, the flexur-

al strength and compressive strength of epoxy resin mortar at an early age (4 h~3 d) first slowly increase,

and then sharply decrease. When the curing temperature is at 40 °C, the strength characteristics of epoxy

resin based mortar are relatively optimal, and the flexural strength and compressive strength of the speci-

mens cured for 4 h reach 21.4 MPa and 56. 8 MPa respectively. Under the curing conditions of 40 ‘C, the

curing reaction of epoxy resin based mortar is complete relatively, and the internal structure of the matrix

is uniform and dense, without obvious micro defects such as pores and cracks. However, under the curing

conditions of 60 ‘C, the curing reaction of epoxy resin based mortar is not sufficient, and the internal

structure of the matrix is loose relatively and disordered with a significant increment of micro defects.
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Fig. 1 Flexural and compressive strength testing
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Fig. 2 Setting time of epoxy resin based mortar under dif-
ferent curing temperature
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Fig.3 Flexural strength of epoxy resin based mortar under
different curing temperature
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Fig. 4 Compressive strength of epoxy resin based mortar
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under different curing temperature

3 RHLES

&l 5 Ry A [ fen T 55 4 S5 00 T B 4800 g B D IR 1Y
U OWIE S50 WL 25 2R (2 R i@ BT R A< SC DL 4 h i
WA BIHEAT BT o FE I, 35 0 45 R DT O R e M AR
XFEEAR Y 40 °C I3 32 58 41 LA B H 300 o 38 o 7 A
BER 60 CHRIPRImA#HLT oM, @il LE 5
(a) FIE 5 (b) AT DL R B, 76 40 °C 1Y /& T 37 97 45 1
T IR i A I N BRI T B BUR 1Y O 45
PR 72 o 1 S iR A 15 At 20 43 =2 TR 45 S5 %% i
HBA B LI | 240055 B L AR S OB
SV 5%, 3 U W A AR T Y [ Ak B I g R o
4, H ARG TE B 5 4 W9 AR 45 44 5% 1 kL 55 4 AH
P14, P 1 5 o 45 P SRR Al R A0 S 3 B s T
S0 TR B AR R L AR TROULE SRR TE AR 5 L
T 7 S e 2 SR AR RN, BIAE 40 °C & il B, 36
A RE P IR A BT AT B R SR B AR B . (H2 Y
FEPREE = B 60 C I, BT i R B A SR R BR
5 MR 53 Z 1R1RE SO 7 A B A S, T A B
RO TR 51 A B AR A & A= T 1 T Ak SR 5 AT
S BOR E NE FE D I P BB GOUL 25+ Y 38 A M L i 2
PEFNAS E PR AR N 3 2% , Bk B 15 22, 25 SN ) 1Y) 43 A
BRSNS TAR L 5 7 WL 3 B R BR S g B A IR Y ) A
S BEREAG . b L Gk R ORI U AS LB 45 =
B R AEE RS AR A E R 0 S AL
BifE y 0.039 5 mL/g, 5 #IRE 73 %K 30 C.
40 °C .50 “CHf, P4 A B b 3% 09 B AL B 12 53 3 K
0.035 2 mL/g. 0.029 8 mL/g. 0.054 6 mL/g, 1M 7
60 CHYmRFEI AT, B A 00 I A S AL R
HMGAF| T 0.062 7 mL/g, BB & 57 97 iR BE ) F+
1o PR SERY B A IR A LR B S b SRS A T Y
hn, XA UL, e IR SR A AR T

A G B0 I B 25 B AL L i T B0 SR N AT S D
PEAT I PR, BRSNS 5243, AR B L B
TR 2 I Y I A A S R A R L X
AN R B 8 A7 T R R A 2P TR B IR
R HI 55 TR R S IR A ) T s PR RE

SRR

(D FPRE N 40 C

() FRPIR LR 60 C
Bl 5 AS[R R4 IR B 4 10 T R UM IR S0 3R 0 SO0 35
Fig.5 Microcosmic appearance of epoxy resin based mortar

under different curing temperature
A
4 #ig

I HEAT I SR B SR SR BRE 4 ) B AT R
JE KT 5 B R, BR DT TR T R A R R A B
J2# P RE TR AR 0 52 ) KL AR L AIF 58 R X T R E AR
B A A ) v ek 1 6 A L R T 4R T AR R
A—EMREEL., &5 FERELU TR,

1) i I 75 47 S5 A0 31 S8 g D 3R 1) B 45 ) 7R
FLAT b 2552 ), B A B I B O T PR R g D
B 5 I ) 20 3 44 L O ELE 45 ) ) 5 R 4 R
Z[E) B S AL P 3 el A AR A O R

DTE RIS L 32 AW IR % 55 fb % A2
T BE (R 52 R A D A R Y L8 0 B 4 B B e o B 2
it A Ul R 100 4 v T A S AR G R SRR R Y
AL, MIRPIREE A 40 C i, 3R AW G AP
) B iR B AR A O SR L P 4 b i A 1 BT
Yr PSR BE 4351k 21. 4 MPa ., 56. 8 MPa,

D TEI IR G B R R D 40 CHE L, R



118

2024 4

B R b 5 iy [ A s L 4k 56 4 R A R R L TR
BT BB W E5 R AR R B N T B R A L 2R
ARG L 1T 2 R Y R 60 C I H: P R 4 R R
BI57 B AL AL S S K

2% Uk

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

TRTHE, R, UK. IR - A S T AL
Pl x5 am W RN T, mE oat AL 2 AR K 2 % AR
2023, 55(4):725-733.

ZHANG Y H, ZHAO Y Y, GU X. Residual Life E-
valuation Model for Airport Runway under Coupled
Temperature-Load Fields[J]. Journal of Nanjing Uni-
versity of Aeronautics & Astronautics, 2023, 55(4):
725-733. (in Chinese)

ABRAHAM S M, RANSINCHUNG G D R N. Tem-
perature Variation and Stresses in Unreinforced Con-
crete Pavement Containing RAP[J]. Construction and
Building Materials, 2020, 263:120506.

EWOE, o E, WikE, FOAETERKKBRT
T 2T AE AL 37 10 TR 8 L ) A VERE ST L) ). A M AgiE
FHH, 2023, 40(12) :57-65.

WANG Z H, GUO R X, GUO L X, et al. Study on
Mechanical Property of Airport Pavement Concrete
with POM Fiber Based on Orthogonal Test[ ]J]. Jour-
nal of Highway and Transportation Research and De-
velopment, 2023, 40(12):57-65. (in Chinese)
MRARTT . BB A BBk, S5, 5T Dy s 8Os S [ 09 AL
W 4 A P oK Jr ik LT ] BRE B2 5 DR R,
2019, 16(8) :1947-1954.

CHEN D F, CAI L. C, SHAO B, et al. Maintenance
Decision of Airport Pavement Based on Historical Da-
ta Matrix[ J]. Journal of Railway Science and Engi-
neering, 2019, 16(8):1947-1954. (in Chinese)
BAYRAKTAROVA K., EBERHARDSTEINER L.
ZHOU D, et al. Characterisation of the Climatic Tem-
perature Variations in the Design of Rigid Pavements
[J]. International Journal of Pavement Engineering,
2022, 23(9):3222-3235.

PANG B, ZHANG Y S, LIU G J, et al. Interface Prop-
erties of Nanosilica-Modified Waterborne Epoxy Cement
Repairing System[ ] ]. ACS Applied Materials & Inter-
faces, 2018, 10(25):21696-21711.

RAHMAN M M, AKHTARULISLAM M. Applica-
tion of Epoxy Resins in Building Materials: Progress
and Prospects [ J]. Polymer Bulletin, 2022, 79 (3):
1949-1975.

JIN N J, YEON J, SEUNG I, et al. Effects of Curing
Temperature and Hardener Type on the Mechanical
Properties of Bisphenol F-Type Epoxy Resin Concrete
[J]. Construction and Building Materials, 2017, 156

[9]

[10]

[11]

(12]

[13]

[14]

(15]

[16]

[17]

933-943.

ZHANG X J, DU M R, FANG H Y, et al. Polymer-
Modified Cement Mortars: Their Enhanced Proper-
ties, Applications, Prospects, and Challenges [ ] ].
Construction and  Building  Materials, 2021,
299.:124290.

GU H W, CAO Q, LI ] H, et al. Enhancing the Com-
prehensive Performance of Bisphenola Epoxy Resin via
Blending with a Bio-Based Counterpart [ J ]. Polymer,
2023, 280:126038.

FRERD, &3, Bk, . 7K RS R BR-3 79 47 41 4
BT K 8 B P A8 b b R M REOF ST LT . T RE AL K,
2024, 55(1):1031-1037.

TIAN Y G, LU T, ZHAO C, et al. Performance of
Waterborne Epoxy Resin-Polypropylene Fiber Modi-
fied Cement-Based Quick Repair Mortar[J]. Journal of
Functional Materials, 2024, 55 (1):1031-1037. (in
Chinese)

B 7S IRK TR & 18 A bR R A S PR e
WD), F A AR mg K%, 2021,

QIAN ] J. Preparation and Properties of Epoxy Resin-
Cement Composite Repair Material [ D ]. Nanjing:
Southeast University, 2021. (in Chinese)

DEBSKA B, LICHOLAI L. A Study of the Effect of
Corrosive Solutions on Selected Physical Properties of
Modified Epoxy Mortars[J]. Construction and Build-
ing Materials, 2014, 65:604-611.

mAN, SR, H AR IR K AR TE B A b
FILT]. K54, 2009, 36(6):74-75.

GAO J, HU G P, XIAO W D. Application of Epoxy
Mortar in Road Maintenance[ J]. Adhesion in China,
2009, 36(6):74-75. (in Chinese)

BRI, X2, BRBE, S SRR R 0 0K ) = fe
11 18 ORI 5 [0 . AL TR BB RE, 2016, 44(4)
249-251, 253.

CHEN J B, DENG A Z, CHEN K, et al. Tempera-
ture Sensitivity of Mechanical Property of Epoxy Res-
in Mortar[J]. New Chemical Materials, 2016, 44(4) .
249-251, 253. (in Chinese)

REIS] M L, CARVALHO A R, DA COSTA MAT-
TOS H S. Effects of Displacement Rate and Tempera-
ture on the Fracture Properties of Polymer Mortars
[J]. Construction and Building Materials, 2014,
55:1-4.

HASSAN K E, ROBERY P C, AL-ALAWI L. Effect
of Hot-Dry Curing Environment on the Intrinsic Prop-
erties of Repair Materials[ J]. Cement and Concrete

Composites, 2000, 22(6):453-458.
(THEF 127 )



