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Abstract

Based on the Ezzat type fractional generalized thermoelastic coupling theory, the thermoelastic
problem of a two-dimensional fiber-reinforced elastic body subjected to a linear mode I crack in a
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semi infinite space is studied. In this paper, the governing equations under the fractional genera-
lized thermoelastic theory are given, and the regularized modal method is used to solve the go-
verning equations. The distribution of dimensionless temperature, displacement, stress and other
physical quantities in the half space infinite fiber reinforced elastomer is obtained. The influence
of fractional order parameters and rotation effect on the physical quantities is mainly studied. The
results show that the thermoelastic coupling effect occurs in the fiber reinforced elastomer due to
the external load, and the fractional order parameters and rotation effect significantly affect the
distribution of physical quantities.
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Figure 2. Distribution of dimensionless displacement u on x axis when « takes different values
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Figure 3. Distribution of dimensionless displacement v on x axis when « takes different values
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Figure 4. Distribution of dimensionless temperature € on x axis when « takes different values
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Figure 5. Distribution of dimensionless stress o, on x axis with different values of «
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Figure 6. Distribution of dimensionless stress o, on x axis with different values of «
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Figure 7. Distribution of dimensionless stress o,, on x axis with different values of «
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Figure 8. Distribution of dimensionless displacement u on x axis when ) takes different values
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Figure 9. Distribution of dimensionless displacement v on x axis when € takes different values
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Figure 10. Distribution of dimensionless temperature € on x axis when € takes different values
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Figure 11. Distribution of dimensionless stress o on x axis with different values of €
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Figure 12. Distribution of dimensionless stress o, on x axis with different values of ()
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Figure 13. Distribution of dimensionless stress &, on x axis with different values of €
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Figure 14. Distribution of dimensionless displacement u on x axis when y takes different values
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Figure 15. Distribution of dimensionless displacement v on x axis when y takes different values
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Figure 16. Distribution of dimensionless temperature 6 on x axis when y takes different values
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Figure 17. Distribution of dimensionless stress ¢ on x axis with different values of y
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Figure 18. Distribution of dimensionless stress o, on x axis with different values of y
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Figure 19. Distribution of dimensionless stress o, on x axis with different values of y

B 19.y BURRIE, TBMRA o, % x #EMNHT

DOI: 10.12677/ijm.2021.102013 138 VAETIS


https://doi.org/10.12677/ijm.2021.102013

KERL E5

B0 iR, SO SRR A, TR « i x BT, PRI u fE R BB, B
IR BT AR IR u ok, SRIGHI x (RIEWIRAD, AT 2. dR MR, [
BLEAL, MRS R, FEERIRES o B AR, B0 F A M 2 MU G o 1
TG E 3 SoRERARRR v 15 x MR, ST AR R v 7530 FALR A B ME, 75 x
B LA, RAWSTE. USRI, TR v RN . R T 5 1 R 4
B AL AE A7 0L (KPR PE AR ), T T2 27 S b 58 410 TG0 PLACRS TR b 4 7
A5 R BLRE A R DR .

€ 4 BRABA SRR, TRAVRE 0 7F x W1 LRI . TR 6 ZE R LIV, BE
% x HATRIES R, A T%, R Ti0 R B ARG, B x MBS AR, (B
F FLAE x BURIFMEL, 40309 2400k O 0 B . [ 5 SR BN B4R, R4 o Y x
S, TR, TEARALN o, SRR, BT BN o IR, TEx~ 075 kb, ik
SUR/ME, AEESRN, BEIRCT R, EHRREL, SRS AT o (6 k.

6 SR RES NS YR, TR o, W x WA, HERESTE R o, 630 R A L
KAE, SR G x SRS BN, 75 x ~ 1.2 kTR M, B EHN, AR T E. 7Ex ~1
WHE. M SRR, FTREIR o, R 458 o, SR o, (AT H, T T2
N5 1) PR R ], 36 B R T RO R R 8 7 S A SO SR L, RN o,
H953 45, TTRIBEN o, (kSR N, TR 23 L TEVIRE S, KB R A, SR bE
LB, WA o, BB, 75 x~025 R, B o, EIRUME, ISR, BT
%, JF AN SRR, BORR o, B, N o, BRSSPk i A
PEVERR, il L R R A, B AT L A B

] 27 KD SRR, SRR TGS EARR, BRI, SR x f
R, PR RS R 1

8 SR QECRFME, TRMBAS u it x BT, G0F u IGZONTEAE, I ELBAAE x i B30 LB
BN, AR R, LB R E, QRTINS « (045 B, 13U HEH SR AN
w M. T 9 B Q (K TR TR AR v b, (R Q BURFIE, Aof v AR A, 6
AT B, B R R RO, WIS v IR B3I 8 XEEL, BT R
FEFA T EF RS HOR R, FSRORAR SRR . 410 S5 Q BURRIE, TRINEE 0 19575
T, PRI SN R A T R OB A1, BRSO A R e SRS

11 SR Q BUR R, TR o (0504, BT, Q REBCERL o HES, 76 x = 0.75 &L,
BIERUME, HHQ Mk, B o, AR, WSRO o, IR, 1 12
R Q HUREIE, TR o, $57E AR BRI, Bo x T, SR R KB T
7 x BUEMIERT, O Kk, BN o, (k. 13 85 QBURRIE, TRAR o, i x Hill
G, TR, R REEE o, AT, 25 IR B ME RN, AT R, QHUR
I, RECERI o, S, IR, B Ve N, B o, BOBRIERN, e
SN ) o, 4 BRI,

] 8~13 TR UV TF TERN A RS HOTRIE, RGO FE M990 75, WELFE 0 A e
RO, RS ROBSEOAMATE MR M IO B2 . IR, e TR 1 B RORDRME R, ekt
SIPANTT LR 7 GRS T 2251,

14 Ry SRR, TERAIBAS u I8 x BIROG. BEIaTR, x BURRIE, BE y (30, Rt u
W, VSN TR BB B RS A FOBRAE e y BRI, RBCERERS o (/s B x

DOI: 10.12677/ijm.2021.102013 139 VAETIS


https://doi.org/10.12677/ijm.2021.102013

KERL EI5

TEIATE, Ak u AT F. [ 15 B8 y BURRMERE, RN v I3 RGN fiEas, &
KIS TF. EEEARNAE, y EEKAE v 8K, X2 TFMEAERAN T AR S EOR [ 55
1. 16 SRy BURNEIE, JCRAEE O 7F x fh LA, HERTA, fElReEEERIRIE, RIEH
N, AT XA TR AR SRR R, AR R . 7R x BUE RIS B, y BORIALE,
T IS O K. 17 BoR y BURFEME, TERHNN A o B x BaAtsil. N o TR B Rk
B, RS FHE RN BN T % y BUREIE, RN, A afiE . 18 x fEEA E,
y BUEED, RN o BN B 18 BoRTERMNN T o, I x B, BB TS SR o, #1U,
HOIRAEIL AL BT RN, GBS T 2. (6 x SRFEAE, y (EBR, XN o,
fEB N B 19 SR TERAIN ) o, W x B Aia sy . A, fEAFAIE RN o N, ZIGEHIRN,
£ x = 0.4 AL EEZRUME, FN y FHBUN, BRREMERBN, BRZEHHINIARSCT%. Mo, 1
AT FFERT) o, W ERRRG A, BT LT BEAT R A R 2 A R

14~19 RUPLTCIR KGR st R A EA R, SYBEM AR, oM 5 R s
e S AE A% F I R AN ], S A o 5 ) B 6 1) 2 A 5 P P 2 TR B K

WMQ=0,=0.5, £ x fEEME(x=1Mx=14), LHLEENGE u. v NS o FERE] ¢ (978
eI, Wik 20~22 Fis.

10 -

0
-10 _
20 _
-30 _
-40 _

-50 |-

-60 |-

-70 " 1 " 1 2 1 2 1 " 1 " J
0.0 0.5 10 15 2.0 25 3.0t

Figure 20. When x takes different values, the dimensionless displacement u changes with time ¢
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Figure 21. When x takes different values, the dimensionless displacement v changes with time ¢
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