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Wear Resistance of Functional Surface Layer of Airport Soil Pavement

Polymer Under Composite Factors

XIAO Dingkan', GAO Peiwei', ZHANG Jun®, XU Wei*, LIU Yonggian®
(1. College of Civil Aviation, Nanjing University of Aeronautics &. Astronautics, Nanjing 211106, China;
2. College of Aeronautical Engineering, Air Force Engineering University, Xi’an 710038, China;
3. Air Force Logistics Department, Beijing 100009, China)

Abstract: The soil pavement of the airport is easy to lose, the wear resistance is poor, and a large amount of dust
and debris are generated, which endangers the safety of the aircraft. Modified polyurea, epoxy resin and silane
permeable materials are used as functional surface layers of airport soil pavement, and the abrasion test under the
action of composite factors is carried out. The action mechanism of the three functional surface materials is
analyzed by scanning electron microscopy, and the applicability of functional surface materials to the airport soil
runway is analyzed. The results show that under freeze-thaw and ultraviolet aging conditions, the mass loss of
the modified polyurea group is reduced by 59.7%, the silane group is reduced by 32.4%, and the epoxy resin
group is reduced by 16.1% compared with the comparison group, which means the improvement effect of
modified polyurea under freeze-thaw and ultraviolet aging conditions. Although epoxy resin has high wear
resistance in the early stage, after 20 revolutions of wear, its loss quality grows rapidly, and long-term use is not

recommended. After freeze-thaw-flame spraying, dry-wet cycle-ultraviolet aging and dry-wet cycle-flame spray
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test, the mass loss of the silane group is smallest, which is 4.28%, 3.02% and 2.87%, respectively, which are

much lower than those of the comparison group. The silane group shows good waterproof and high temperature

resistance after dry and wet cycle and flame etching. The silane material enhances the performance of the surface

layer obviously. The strength of the silane/modified polyurea combination decrease by only 23.1% after the

initial value after the dry-wet cycle and only 29.5% alter the [reeze-thaw cycle, indicating that its resistance to

dry-wet cycle and frost resistance is greatly improved. The results can provide a reference for the selection of

functional surface materials of the airport soil pavement.

Key words: airstrip; soil surface; functional surface; surface materials; wear resistance
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Fig.2 Schematic diagram of the dry-wet cycle test
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(a) Ultraviolet aging
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Fig.3 Test processes of ultraviolet aging, flame injection and abrasion
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Fig.4 Mass loss rate of functional surface layer after freeze-

thaw cycle-ultraviolet aging
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Fig.5 Mass change curves of functional surface layer after
50 revolutions of wear under freeze-thaw cycle-ultra-
violet aging
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freeze-thaw-flame injection cycle
2400
2200
2000
2 1800

I8 1600}

E 1400:

ol — DR ?Ffﬂ
151

I 2 3 4 5 6
PRI

IS 0 A B o 1 B B R T 2 50 4 5 I ik 2
il 2

Mass change curves of functional surface layer after

Fig.8
50 revolutions of wear under freeze-thaw-flame injec-
tion cycle

2500
2000 -

~ 1500 -
EE( 1000 -
500 -

20 —

tof /
10}
W
0 1 1 1 ]
10 20 30 40 50
PR
P9 ERmh- A e R T 2 RE P 02 2 B i 5 RE it £k

Fig.9 Cumulative mass loss curves of functional surface

FitErEmR / g

layer under freeze-thaw-flame injection



55 6 3] HEN, % AN ETILG L

1H T 2R A W U

B 1 12 S I R AT 1147

2.3 FiRER-LMRZUITEFR RN R
& 10 28 T 1016 -4 A0 4k % A0 s R 19 T i
P B 10 AT AT, AH R OB A T A P45 Ak
2 A B, BRI 5 02K R 4 i R R Ik A4
4.51% FREM PG 4.93% EEREL 3.02% , MK F
XF L ALY 5.06 %, v B 3 A 2 fe Mk w2 MR B BT
WG -EN R B E A EH M GE B .
11 R T A6 PR -48 A1 26 2 40 5 0RE 19 50 7% 5 FE
Fik . B 11RO, TR 58 A 2 A OB
[ B 30 A 50 2 5 FE ot Jze IR F X% b L, ek
Pk R IR AR e A, 6 U 50 1 24 114 1 E o A

S =AML
4r +Dﬁ m

3k

FREHRE [ %

2 3 4 5 6
THER AL
K10 FRRARFR 5L 2 AL T S RE PR T2 Jo k45 2k &
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face layer under-ultraviolet aging

24001 _, Axthiza
2200 — BRI M:A

2000 -
o 1800f R
I 1600F
e
}ﬁ = +C%§§ EIb
& ] - DmsRby
10t
5t
/12 3 4 5 6
TEERIEL
P11 TG BR 28 A2k 2 A0 T D RE M I JZ 50 % I 6 it ik
AR Ak i £k
Fig.11 Mass change curves of functional surface layer after
50 revolutions of wear under dry-wet cycle-ultravio-
let aging
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layer after six dry-wet cycles-ultraviolet aging
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and wet-flame injection cycle
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Fig.17 Microscopic morphology of the initial state of sur-

face layer of modified polyurea elastomer

(a) Magnification of 200 (b) Magnification of 2 000
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Fig.18 Microscopic morphology of the initial state of epoxy

resin surface layer

(b) Magnification of 5 000

(a) Magnification of 1 000
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Fig.19 Microscopic morphology of the initial state of the

surface layer of silane protectant
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Fig.20  Microscopic morphology of the surface layer of mod-

ified polyurea elastomer after six freeze-thaw cycles
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Fig.21 Microscopic morphology of the surface layer of si-

lane protector after six freeze-thaw cycles
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Fig.22 Microscopic morphology of epoxy resin surface lay-
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Fig.23  Microscopic morphology of the surface layer of
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Fig.24  Microscopic morphology of the surface layer of si-
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lane protectant after ultraviolet aging
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Fig.25 Microscopic morphology of epoxy resin surface lay-

er after ultraviolet aging

SR LA BORAL = B IR FLBR AR AL (iR B K
S5 7 T 55200 4 AR S AR LR UL B S 45 05, 3 5 I 5 b
20 R JoE A ORE B SE /I o B SEIR B R 5 A
LA R A A 2 R A R I AL, — Se R e
B ALL 4 2L 4% 1) Wi 4 i i, 75 3 76 D B Y 1T A4
Tk A 458 3t e o B S 0 T B SR IR 5 A
et g R
4.4 NIEmE R IE RIS

Pl 26~28 2 3 Ff ) i M 18 J2 6 ek 28 K A ot
EACE TEAS RO AR BT B OUL AR 8 HOK e 5
Th BF 1] S 30 min 22 J B9 H) BBV 1T JE A4 R AR 2E AT
WL oy PR 22 O I 2 B SR DK LR
VAR T J2 V- 8 JEECIR 245 4 52 400 7 L, A il A T L R
i SR AR T 22 O A DR A, T 0 DX R Ay A A
el i B TR R BRI ORBE ) T
W o RE o AR IOR A T e W I AR A Oy SR R
Oy AR KL, RBERE AR U RLAETT 0 JT R S T
TRAL R T 28, 33X (A5 1 e AR T 1R 9 By 7K 7T R 1 E
W o BRI TDZE A RE 2 ok ik e e
3 DX SR AR 45 4 A 2B 1T, P A 4 4 2 2R 7=

ah

(a) Magnification of 50 (b) Magnification of 200
P26 itk 3R R s v AR T 2 428 A W I R UL 550
Fig.26  Microscopic morphology of the surface layer of
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Fig.27 Microscopic morphology of the surface layer of si-

lane protector after flame spraying
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Fig.28 Microscopic morphology of epoxy resin surface lay-
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er after flame spraying
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