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Study on Effects of Phase Change Materials on Thermal Erosion Resistance

of Airport Pavement
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(School of Transportation, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: To investigate the effect of phase change materials (PCMs) on improving the thermal erosion
resistance of airport pavements and to provide recommendations for selecting optimal PCMs to obtain airport
pavements with longer service lives, three PCMs, PCM-G-98 (A), LB-2 (B), and TH-HC-120 (C), were
purchased based on literature summaries and market research. Based on microscopic test results and the actual
preparation conditions of modified asphalt, PCMs A and B were selected. Subsequently, based on a self-made
high-content SBS modified asphalt (S), four groups of composite modified asphalts (S-A-5, S-A-10, S-B-5, and
S-B-10) with different mass fractions were prepared. A simultaneous thermal analyzer (TG-DSC), heat storage-
exothermic tests, and infrared spectroscopy (FTIR) were used to analyze the latent heat of phase change and
functional group characteristics of the PCMs. A dynamic shear rheometer (DSR) was employed to analyze the
rheological properties of the composite modified asphalts, and the modification mechanism was analyzed using
FTIR. The results indicate that PCM C exhibits the strongest temperature regulation capacity but is not suitable
for high-temperature environments, and S-A-10 presents the best thermal erosion resistance.

Keywords: airport pavement; phase change material; modified asphalt; thermal erosion resistance

- 5 1 905 7 B T S WL 0 00 T B B R L L
0 - 7 08 T A0 h9 KOHIL IR R AT B0 T B R L 32 LT

T WL T A A I DL B R Fe T B0 ARh el % B ML 2 2 BRI L FL O N
I LA TS R AR S A AR RGO B i 4 B e T T 1

I 5 B #7:2024-08-23  1&[E HH#H:2024-11-11

BB {EZE A LR H (45 :2021YFB2601000) ;7 PG B4 8 K€ 300 (4i 5 : 2023AA14005) ;) 75 5 2 AF & 31 4 101 ©
(%5 : AB21220070)

EER N 27, P it #4Z . E-mail: lipingchd@126.com

*BIEEE T, 9, M54 . E-mail: 2751341676@qq.com



% 34

& 5 AR T AR AT AL @ A AR A R AT R 37

HoWERANRCR W2 R AR 0E 2 A R
e JIT 7 A= 1 F B0 B —— 5 W) 1% - (Foreign Object
Debris, FOD)™ , £ @M €HL TR RIGE 7= 1y 42 420
M E FE R H Z — . BHETHLE I 3% it L
AR BE Dy BB R AR, B T e ko AL
Sy % T 3 B T PR A, KB Bl BIL AR Y
e M B YR 422 30 700 °C, e 2 A% adh ) JH T 104 3R 3K R
175 °CUL b, M S bR 7 2 2= iR PRGN, I 8% 1 1y
T v B G G T U R B L IR B T R A R
T T AR RO B R T ELE T % Ak B Y R
2, B an, B BARTE 1b B iy B A B s g AT LA
FE BRI BT & A T LA A8 e T Ak Y 2L B 1Y
Yy ot 24 A i HOREAE R R &R Sun BV
FH 433l 71 5 40T 9% B 32 ok BRI T 5% T 559 0 1ol A
PRRLIE DT I AR SR B R AT O WA R BAE
o U e AR R W e AT A R A A
G ) | IS e 1 e = - o IR s O B
REAR T 00 7 I T A B o7 FF PR RE . IRAMER ALY
TH TR o R A BT 0y s AR AL i) A Ak R AR A ok
XML 37 18 T PE R 09 5 w1 SR B3 18 A PR
R i 1 5 i, XF T4 5 i 25 18 R 480 2 A TR
BEAREFEZENE L,

AH S it e e AR AT L 3E i B AR 0 5 TR A R AR i
T B ok A K B TET 1 A A o BRI SR B R A
PSR R 2 i A R A ak R v B R A ) R S R T
B AR ZS B AR, AR HE AE AR B AT 43 Ay [ [ A AR
= N R 1 R I AN R E P i = ST B W A0
BB AT EAT i AE B R R R BE T A
PSR e A AN [) AH 22 (] 2 742 B ) i A 0 32 S AH A2
Tk B AH S AR AH A8 o0/ X R R PR R AR B A R
BB, DT B (PR 5 1K) 25 BB R 42 1 3
Yilmaz 55V RIF ST TV R Al B IR T5E Ik 1 A 0 i I R
(B2 ) & 5 & A28 AR, 78 H b3S i 4 16 h 52
FERERE, IE 28 AN [A] 42 B o v U 7, 00 25 SR R B T
T AH 2 B RE XS I SRR RE P ST R RE A —E
3% s Dai % IR AR (SA) /ARt R (PA) Z e 4k &
AZAS BB BB AW R 5E T 5 A A R B
A P T 728 R P 1 5 i, 85 2R 3R WD EG X6 4 ) 8 1T A R
U B 3 P, (E 2R 72 77 A A X 90 i I A8 P R Y 52
M) S L 5 A B 7 1 R Ut Betancourt-Jimenez 2512
7% 6 B AR S A OBEAE S B W oa] B A TR 04 ik T A0 A
g 1 [ L, %o RH AR AR AT IO B A, A 1020 A
2076 PCM B9 HE i LE X BRIR & B R BL T 5~10 “ChY i

FEWRE IS L RS2 T R B R Y BE T (HOR X IR A R
WA AN RS 5 Guo 554 E i AE A28 44 RHBF 58 301K
AT T 2R R 38 7T 2200 9 oAH A2 A4 R FE 4 i R
AEAE BYALAE LA S O 1) B A 4R 9% o BROBRAH 78 4 R AT
DL St I8 R M BB H T AEXT I 7 0 4 B B A AN R 52
M) 5 Sha %5 5t 5 & g 2E 17 9 A4 R & R A il — R 4
LA R R e P AT S 0 SRR, O 3l 0 = iR
Sk 7T S J W BT ) AT AT M A5 R
PU % 3 VR A BH IR EE AR 4.8 °C 5 Zhang %65k BLIE Ik A
/RO RES SBS MR BA RAFA A A E M
AWK s/ R BRI RS R
AT W BT T A R T AR O BB 5 Liu
SRR R T AR A R FeE HL VORI R A R
AHAR T 3 50 2% B A o 0 S A 52 FE AR AT LB
HCE I W AR PERE L E IR VPR AR A PR

Zi LTIk WL S I PR RE 2 5 1R L AR
T, 8 H 5 e AL FE K O it v T TR AR . AR SORE
AR 55 A A5 B4 R} A T8 B R R 5 T SE BRI L 7R S B
i SBS e R AR AL b RS A AR A RS S B
W SBS U E A LR A R0 Pl Pk
RERY A 0D, A K ALY 38 A 18 1] 75 4 -
1 XEH%
1.1 E#e

RIS VE AR 707 K E , FEFABIRNE
1R o

F1 T0VERFHSEERRER
Table 1 Main technical indicators of 70* base asphalt
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Table 2 Main technical indicators of SBS modifiers
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Table 3 Main technical indicators of phase change materials
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materials at different temperatures
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Figure 5 Phase angle 0 of different asphalt samples

before and after thermal erosion
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Figure 7 Creep recovery rates of different asphalt types
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Figure 8 Non-recoverable creep compliances of

different asphalt types
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