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Abstract

Compared with traditional building materials, carbon fiber reinforced polymer (CFRP) has excel-
lent performance, and has been very mature in building structure reinforcement technology. At
present, carbon fiber reinforced composites have been used in large-span space structures and
bridges as cables. Because of the temperature sensitivity of the resin matrix, it will be softened or
even decomposed after exceeding the glass transition temperature Tg, resulting in the reduced
performance of CFRP materials at high temperatures, which will adversely affect the structural
safety. This paper summarizes the test and research conclusions of domestic and foreign scholars
on the mechanical properties of CFRP materials at high temperatures, and puts forward some ex-
isting defects and further research directions, providing reference for further research.
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Figure 1. Carbon fiber board
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Figure 2. Carbon fiber reinforced
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Figure 3. Comparison of strength change between CFRP and steel strand at

high temperature
[ 3. CFRP 5% % =iR T RE TUTEE

N T HEFL CFRP Mk N 71 kRe,  E o238 R RS I A 2 X507 KE 7L i K[8]
I8 I 1E R A E R N # ) J7 AL T CFRP I E il N 1 2E e RE . Fads e, CFRP fifE 500°C
IS} RO 3 P AR = RN ) 16.9%, 1% AR 56t CFRP 7 468°C I it 12 J AR Bk At 1o it X ik 96 45
BI95HT, AR [BIA N Fa S AR SRR 145 B EFEIR /N . T Zhou ZE[9]5 A K [BIMMLAAH, A
CFRP J 1 25 1000 25 SR w5 T A A5 i 00 45 SR BE AR ARR SEBR K KB . Zhou S5 [91%F 422N 8 mm
(1) CFRP i fEAR S IR 158 T A ) B I A8 T I 7 22 M RedEAT T W9 W9 R B, CFRP fii7E &l
AR AEZET, CFRP i 7E KR AR5 tF7E 341°C (R ¥ 50% 50 5, 76 Fa 506 o ik 4% b5 B 1 11
BN 324°C.

MIEK[8]. Wang K. [10]. 75 JI[11181 Yu [12]# 548 ok, wnlE 4 fios, CERP MPEHEHIH
B L FE R T g SRk o 350°C I, A RH BT Ay 5 B 249 TN 1) 45%; 4R R T 350°C JiE A kL5
FESRITFRE, HYERRARMATRE; 700 CH MRl EE e 42k,

T R A R FEN SR 6 SR 22 M A R 2R AT B A AR SRR R AR = AN, BRI 1 20
FE£x5%F CFRP A BHE skl T A58 B id sl K2 [10]. Bisby Z5[13]8F 5% 1 ¥ CFRP 44 7 HE %] 100°C,
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Figure 4. The tensile strength of CFRP material varies with temperature
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Figure 5. Variation of elastic modulus of CFRP material with temperature
[ 5. CFRP #5848 EMEEE L

DOI: 10.12677/hjce.2022.1111135

1216 +ARTHE


https://doi.org/10.12677/hjce.2022.1111135

HSCH

48

1M Wang K. [10]5%F CFRP #R7E 20°C~700°C IR G Bl AT TRt 7t, JFE45 1 CFRP ARAE
i N 4 BRI, W05k 1 FR, CRRP AR A2 Z2 52 DI IS 4 i il 23 it 5 4 A W 28 1) 07 X AR Al
PRI 45 TR W] CFRP i A K 58 B il 52 11 T = 1T BAIG, CFRP ARE 300°C N, JL AR R 5 5 249 Sy & iR ) 11 50%;
ifii 700°C 9 7%, 5 Wang [7] [14] [15] 845 8 M LG /MBS T .

Table 1. Corresponding failure modes of CFRP plates in each temperature range
= 1. CFRP WR7E %R E X B3 R AR R AR

TR WA

20~50C TR EEXHR RN, W RS R, T B DAAF 4T L 0 77 SUR
97~308°C W R B A 28 o0 i AR AR A AT BRE ) TR, DAZF I 77 iR
395~625C W REFEARTE il T e 20 i, AR BONAT L2, R A AT
698~706°C W FARTE Rl T e i, R BONAYE 220, 29— LR i AL .

3. CFRP BIBH M ARIPIEHE B 14 RE

H AT Hr R ANZE B P 5/ E il PE 478, PVF GRS AR MR e 28 2 [16]. CFRP B k.
{45 sRAES: T AR RAR Y 2 i, % 7 CFRP R I A& B KRR R 2B K B B R B #1 CFRP
RIMEE, &% CFRP it K PERE. B7 KRR T DUA RGeS M I KPR RE, B R S i 5 5t i i
T, TR %ot & R PR TS T TR A B R o T s P 0 BB BB K ST RS RREF4E . AR [17]
[18] [19] [20], X5y KA I PE REFNE B X CFRP B K M et A B A . [ A 50 N 5% BL B
JUANTT TR T R 5T

sk [ 5 S [2 L6 FH TE ALK A 977 K R4 ) CERP ARORS U 7 4 5 VR % - R AT 0 28 n ] , - fE T 22
1000°C 5 CFRP #R I REHEAT T FL, A5 KM, THURLE MR TR R L, CFRP A2 540 R &t 1
R, EXREHT, CFRP BRLEK Y H1 255 90 min {75 S i [& ¥4 58 .

IREME 221 s B AE [2310F 5T 1 IR AL B KR EHRGP T 1K) CFRP I VR &E 2 1By kMg —F A
I 5 P PR B AL 7 Kkl CFRP HEAT A4, FRFANLZZ I 205 CFRP R 1H B R JZ B IR BT, 45 %k
B, TEMRIIERTT, JEBLBE AL AT AR b & B2 i T IR], BN 22 Be a8 7 157 K2 BT

Turkowski Z¢[2415F 78 1 ZE B FNAS 7] )5 BE B KA BHRST T CFRP AU E 2R 1E K 0 T (52 K PERE, B
TR, B KZMEERR, B KSR GT, AR A R RS I 7 K PEREZE LT, 150 mm JE/FH
B LAY CFRP INE S 5 h, HHIFEE I RERRES K AELRY 3 h.

Carlos Z5[25]0F 78 THE A ERE BT K ZE - B2 KEERR 2L /KVE 3 FhASIFRI BT K AT RMES R 1) CFRP BN
[ RALE KR RIS KERE, BEFER I, 50 mm ERIE A ERE B K2 g+ 2 DL RERR b /K Je # 2L 4T
EATTHI AR 18] 43 54 120.3. 51.7 BLJ% 30.2 min.

IR EMR[26]F1 2R TCAR[ 27155 % P BE 4P 4EAMELIY CRRP kAT T i ikt . 25 BRI, 7RIS AT
B, @i E EHRGE, CFRP WiRIMEEZESE It mMERKIEH, v Wi R
1%, CFRP JiaM@#kpb Rl o KA Ak, HRMEETRE FIF, (HRAR RN T AR, $
W) 55 2 24 A AL R B AR

RICHR[27VEIE TS T AN [F) JE B A AR AN 7 Kkt CRRP S 1 6 52 m o 5 H A BT S AN IR ) 2 1%
BRI H iR s Sk (1 77 SACE Iy, mTRASE LS ABADL K e Tt 25 AR, 60 mm JE 1A A PELA RS
PSRBT, R4 5T 1000°C KIEFIRE 2 h JE5RE A 3121 MPa, 5 5 IR I 55 AR b T B IR 0/ . CFRP
FAE 2 mm JE 7 KREMRYT T 3244 6 h, {RI 2RI 1000°C, 1M fi#4 R IR EAH 245°C, #L8
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