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Table 1 Technical index of raw materials
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Figure 1 Temperature and humidity in natural
curing conditions

2.2 ETHEBEMONAEENEEAZHLR

By A R R R (—NCO) 5= R
HKSr (H,0) ROBLE 79, BARSR UL, 57 05 TR
e A5 U I K a3 BV AR R R R TR (—
NH—CO—OH) , 2 & W 12 5 5 7r it o & 5 (—
NH, ) Fl ARk (CO,) " 5 JF AR i UK Y iR
Pt T 4k 25 15 55 MR T S AR R B (—NH—
CO—NH—) , 4= (1) . (2) FioR:

R—NCO + H,0 - R—NH—CO—OH—R —
R—NH, + CO, T ; (1)

R—NCO + R—NH, - R—NH—CO—NH—R, (2)

T W ST BR A TE A RA T A MR, nT DL
IS [ T i A S S0 R G 0 DR 86 119 5 & OF
PLUE REMT & A2 ok RAE, A SCR M FTIR X
AUy RATMEL 7 d B9WOLEE BEAT N 52, JF 5
AR (0 d) BILLAN 3G B #E AT X L, an e 2 fr
N o ANTCR W T AR L 3 Ok BF 5T E RE ML S &
A

HE 2 A (1) L (2) X Ee 40 # T RAAS i
2 265 cm A Y S SR R A 45 P B W AR T B
A I B AR N K (2) F A IREE
A, I EL 2 iR ) 3R R Y £0 A0 3 1R R
642 cm ALA Y BT E . I 1599 em AR Y
KA S5 RN, B LR A 2 %
PR U T AR B A D SR T 4 AL
J SRR (2 265 cm™') FIZEIA (1 599 em ™) 1Y
W i i TR 22 B, IR S F8 B IR (1 642 em ™)
W A i THT B 5 R B (1 599 em ™) 114 W A 06 TG A 22
LU, 73 1) SR A S5 R TG A R 5



82 AP PN i o QRN o )

2021 4

12 ¢ PU-1(0d)
PU-1(7 d)
10 F
08 |
i
206 -
=
0.4
02
0 1 1 1 1 1 1 1 1
399 764 1129 1494 1860 222525902955 3 321 3686
Pk/em!
(a) PU-I
12 ¢ PU-11(0 d)
PU-11(7 d)
10 |

e

02 F

k A f“ ' W

% \ \ ‘fmsa
0 1 1 L ' 1 1 1 Ly
399 764 1129 1494 1860 2225 2590 2955 3321 3686

F/em™!

(b) PU-II

B2 2MBESEE0dS 7 dOMLIEERLL
Figure 2 Comparison of infrared spectra between 0 d

and 7 d of two kinds of polyurethane
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Figure 3 Aggregate and binder adhesion model
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Figure 4 Pull-off test diagram of different

monocomponent polyurethane
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Figure 5 Shear test diagram of different

monocomponent polyurethane
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Figure 6 FTIR results of monocomponent
polyurethane after different curing time
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Figure 7 Comparison of pull-off strength of three
adhesion systems of PU-I and PU-II binder
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control system with epidemic prevention value to quickly detect whether pedestrians at the entrance and exit of
public places wear masks. The test results on the embedded device are as follows: the target detection algo-
rithm SSD with MobileNet-V3 as the feature extraction network obtains 78% MAP and FPS is 12. Compared
with the original SSD algorithm with VGG as the feature extraction network ( FPS is 2) , the detection speed is
increased five times. Facts have proved that the system not only ensures the real-time performance, but also
takes into account the detection accuracy, so achieves the balance of accuracy and speed.

Keywords: mask wear detection; access control system; object detection algorithm SSD; Jetson

Nano; MobileNet-V3
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Curing and Adhesive Characteristics of Monocomponent Polyurethane Binders

ZHONG Ke'?*? | WANG Xue', ZHANG Meng>®, SUN Mingzhi>’, SUN Shengkai', GONG Yan®"’

(1.College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400041, China; 2.Research Institute of Highway
Ministry of Transport, Beijing 100088, China; 3.Key Laboratory of Transport Industry of Road Structure and Material, Beijing
100088, China)

Abstract; Monocomponent polyurethane is a reactive adhesive, and its mechanical properties are better than
those of conventional asphalt binders, but the reaction process is easily affected by environmental factors such
as temperature, air and water, etc. During the paving and rolling construction of polyurethane mixes, it is nec-
essary to strictly control the construction time nodes of each process in combination with the site temperature
and humidity working conditions. In order to popularize the application of single-component polyurethane in
road, curing and adhesive characteristics of monocomponent polyurethane were studied in this paper. Curing
and adhesion characteristics of two single-component polyurethane (PU) binders were studied from FTIR,
pull-out and shear tests. With the increase of natural curing conditions, the results showed that the isocyanate
index of PU-I and PU-II decreased, while the urea index had the opposite trend. Both the isocyanate index
and urea index of PU were stable after 4 days natural curing,and the variation coefficients of isocyanate index
and urea index of PU-I and PU-II were 10% and 2%, 2% and 2% , respectively in 4-7 days, which belong to
small variations, indicating that PU had basically reached the fully cured state. With the increase of curing
time, the pull-out strength and shear strength of polyurethane bonding system generally increased, and the
pull-out and shear strength of stone-polyurethane-stone interface were better than those stone-polyurethane-rub-
ber, rubber-polyurethane-rubber bonding system. The pull-out strength of rubber-polyurethane-rubber interface
was the worst, and the shear strength of stone-polyurethane-rubber interface was the worst.

Keywords: monocomponent polyurethane; curing; adhesion characteristics; isocyanate index; urea index



