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Abstract
Based on memory-dependent differential theory, the dynamic response of semi-infinite thin plates
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subjected to thermal and chemical shocks is studied. In this paper, the generalized thermoelastic
governing equation of semi-infinite thin plate considering the scale effect and memory dependent
effect is given. The governing equation is solved by the Laplace integral transform and its numeri-
cal inverse transform. The equations of semi-infinite thin plate under thermal and chemical shock
are obtained. Influence of non-local parameters, heat conduction time hysteresis factor and diffu-
sion time hysteresis factor on temperature, stress, displacement, concentration and chemical po-
tential. The results show that the non-local parameters have little effect on temperature, concen-
tration and chemical potential. Kernel function selection which embodies memory effect has dif-
ferent influences on each physical quantity.
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Figure 1. Influence trend of non-local parameters on various physical quantities. (a) Influence of non-local parameters on
temperature; (b) Influence of non-local parameters on stress; (c) Influence law of non-local parameters on displacement; (d)
Influence of non-local parameters on concentration; (e) Influence rule of non-local parameters on chemical potential
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Figure 2. Influence trend of heat conduction time relaxation factors on various physical quantities. (a) The influence of heat
conduction time relaxation factor on temperature; (b) The influence of heat conduction time relaxation factor on stress; (c)
The influence of heat conduction time relaxation factor on displacement; (d) The influence of heat conduction time relaxa-
tion factor on concentration; (¢) The influence of heat conduction time relaxation factor on chemical potential
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Figure 3. Influence trend of diffusion time relaxation factor on various physical quantities. (a) The influence of diffusion
time relaxation factor on temperature; (b) The influence of diffusion time relaxation factor on stress; (c) The influence of
diffusion time relaxation factor on displacement; (d) The influence of diffusion time relaxation factor on concentration; (e)
The influence of diffusion time relaxation factor on chemical potential
B 3. ¥ et iR E S S YIRS MR IES . (a) HAESEE FINEE NS EAE; (b) ¥EAEREE T
XA ; (o) I EET SR E F A BNFMAE; (d) ¥ e ERE FIHRENZWMAE; (o) ¥H
A} 8] 3t 74 BB F- 3 L F B AU RN A 2

DOI: 10.12677/ijm.2021.104024

248

Val=22l ik


https://doi.org/10.12677/ijm.2021.104024

HKIRE

X WA BN 1) st T4 DR 7R P AL S B AR A A T LA R . X EEIE] 2(a) R 3(a)iB ] LATSE,
A 7] 3t T4 DK A AR A iR AT R T 9 B BRI J L AN iR BE ARk . i 3(d)#& W, fEARR#
TEERS x =0 [ — rikk, BEEY BN A IRE TR, WREERE AR . X EEE 2(d)FIE 3(d)
FTUAAS 3, 0I5 DR 10 A AR IR BEAT 50 1T #4326 ) S TR R -7 ) LT A S ik P 1) AR 4K

B 4 I T AR =AM, BT TR R A% s N &AM . X —N T, qE
JRAERIN S Y =0.001, #fL T EFWIZHF 7, =0.02, FER R T 7, =0.02 . =ANMZERES
B{EN p=0,g=0, p=0,g=1/2F p=0,g=1,/2, Kl 4 &5t T =DAFEPZRE DR 7.
fiRs WAL 235 R R ]

B 4(a) 5 4(e)rTLAE H, N[ A% bR 2500T 120 TR AL I — R il BE AN 380 MRS I e e o A%
BRECN p=0,g=0 FIIZRECH p=0,g =1, /21, EEELES, CATDGIREFML R LF 2
I BRBCN p = 0,9 =1/2 IR EEAH B AD P AN A s B R AIG,  (EDRIR 2 LU AR I MR R B0 . el
4(b)rI LU, AN IR A R B0 S 0 A AR BRI SR . AR R U R I AL T DLE B, RO
p=0,g=0 IR SIKT p=0,g =1 /20 HIRLST, (HRIX AL RO 51 R R 748 A R A el 1) A
FIEAMF: HZRBON p=0,q =121, X R/ HRAEB LR, 750 AR BT HAR g A
R SRR AN I 40)PTEAE H, AR X o B0 AL 88 AT AR ORI RE IR o 7E AL R
BIRIEE AL TR 2], BRBON p=0,q = 0 TSR KT p=0,9 =1, /2 B A0FS, (HRZXHA

1.2 T T T T T T T T T 0.2 T
p=0,q=0 p=0,g=0
= = —p=0,g=1/2 = = =p=0,g=1/2
1 B— el 0.1 sreeenees P=0,G=7, /2|
0.8
or
© ®©
b £
2 o6 >
‘q‘)’ [
o) % -0.1
8 ©
5 04 =
©
> >
-0.2
021
ol 0.3 H
0.2 . . . . . . . . . 0.4 \ . . . . . . .
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 0.5 1 1.5 2 25 3 35 4 4.5 5
Variable x Variable x
(b)
- 0.25 T T
-=" p=0,g=0 p=0,g=0
~ = —p=0,g=1/2 = = =p=0,g=1/2
eveneenns P=0,G=T, 12 sesereeens P=0,G57,/2 | 4
> (&)
o <
8- 8
> b
1
1
77 Y ) S ——
1
I
3 . . . . \ 0.05 . . . . . . . \ ,
0 0.5 1 1.5 2 25 3 0 1 2 3 4 5 6 7 8 9 10
Variable x Variable x
(©) (d)

DOI: 10.12677/ijm.2021.104024 249 IR


https://doi.org/10.12677/ijm.2021.104024

HKIRZE

1.2
p=0,g=0
- = —p=0,g=1/2
seenenenns P=0,G57,/2 | 4
o
<
Q
8
s
>
6 7 8 9 10
Variable x
(e)

Figure 4. Influence trend of kernel function on each physical quantity. (a) Influence rules of different kernel functions on
temperature; (b) Influence rules of different kernel functions on stress; (c) Influence rules of different kernel functions on
displacement; (d) Influence rules of different kernel functions on concentration; (e) Influence rules of different kernel func-
tions on chemical potential
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