W24 B A B B OH oM 8B 2 R Vol. 24, No. 4
2021 4E 8 JOURNAL OF BUILDING MATERIALS Aug. .2021

XEHS:1007-9629(2021)04-0794-06
X 3350 45 S B 82 X $K 25 1 i B B 2N 0 SR PR RE =2 i

ﬁlzﬁ,;;};_l.Z,S,él’ E ,%)]5‘]1,3,4’ %'@%2,3,4’ ? ;‘%—2,3,4’ ‘}le@ﬂ’:Z,S.él
(LS Tl R B lbe . NS IERNERR 0100515 20 NSl Tl ke AR TR =B . NEh FEFITE 4R
0100515 3. N5&H Tl K% W5 AR X LR T RSN 5 2 H fse s . W5l ARG 0100515
4 NS TR E NS AR DO SR I 48 58 5 22 AP A TARRFORBES L. NS RIS AR 010051)

BE. RAEMARTRETIEMHFARRGABERARA I mik LI L XEH, TREH
BT HIRE BRI A LS E R, 2T AR T P EHA R RRAF IR TN MR EA
KA G Yok B RAY B AR B R IR R AR L5 A R B 6 AR L3 e A F AR R A
K ZBH S50 NBIRBBRGMEMBPENRER ST 24. 1A% R E/EAMWE H 3 KB R,
RABAT 18. 3% s KINERAERLMEMBEEFT C N C OB, £ 3aBMEH
BB R E AR T 44.37%0 R B/ AM W E AT 22.7%.

KB SARBIEIR; Ko HA; MEH; RABARE: h ¥kt

FESES . TQ317.9 XEkiRER A doi:10. 3969/j. issn. 1007-9629. 2021. 04. 017

Influence of Regional Special Environment on the Basic Mechanical

Properties of Steel Structure Coating

HAO Yunhong'**"', XUAN Jiaoyu'""', MA Sihan**"', LI Jie**", TIAN Xule**"
(1.School of Science, Inner Mongolia University of Technology, Hohhot 010051, China; 2. School of Civil Engineering,
Inner Mongolia University of Technology, Hohhot 010051, China; 3.Key Laboratory of Civil Engineering Structure and

Mechanics of Inner Mongolia, Inner Mongolia University of Technology, Hohhot 010051, China; 4.Inner Mongolia

Autonomous Region Engineering Research Center of Structure Inspection, Appraisal and Safety Assessment,

Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Based on the characteristics of the regional special environment in the Midwest of Inner Mongo-
lia, the high-low temperature cycling tests were carried out on the steel structure coating in an experimen-
tal system for simulating durability damage of engineering materials under natural environment. The ultra-
violet aging tests were also carried out on the steel structure coating in a UV aging test chamber. The in-
fluence of special environment on the basic mechanical properties of steel structure coatings was analyzed.
The results show that the high-low temperature cycling increases the degree of hydrogen bonding and the
intermolecular forces of the steel structure coating. Through fifty high-low temperature cycles, the hard-
ness of the steel structure coating is increased by 24. 74 %, and the adhesion increases at first and then de-
creases, reducing overall by 18.3%. UV aging will lead to the C—N and C—O bond rupture. The hard-
ness of the steel structure coating is reduced by 44.37%, and the adhesion is reduced by 22.7% after 3
years of UV aging.
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Table 1 Test specimen specifications under every condition

Matrix Matrix size/
Item .
material (mm X mm X mm)
Hardness and elastic modulus Q235 10X10X2
Flexibility Tinplate  120. 00X 50. 00X 0. 28
Adhesion Q235 80X 80X 2
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Table 2 Coating hardness and elastic modulus test results

Position
Item Average
1 2 3 4 5

H/MPa 16.240 16.540 16.490 16.330 16.450 16. 410

E/MPa 923. 600 893.000 897.800 915.600 902.300 904. 500
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Table 3 Coating and substrate adhesion test results

Position
Ttem Average
1 2 3 4 5
Tension/kN 0.522 0.546 0.548 0.574 0.590 0.594
Adhesion/MPa 1. 660 1.740 1.750 1.830 1.880 1. 800
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Fig. 1

FTIR spectra of polyurethane coatings after environmental aging
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Fig. 2 Change of hardness and adhesion of steel structure coating after high-low temperature cycle
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Table 4 Test results of steel structure coating flexibility
after high-low temperature cycle

Number of high-low
K 10 20 30 40 50
temperature cycle/times

Flexibility/mm 0.5 0.5 0.5 1.0 1.0 1.5
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Table 5 Test results of steel structure coating flexibility
after UV aging
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