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THRUE - 53k, MRDT B (53) PRBNSCE L. & N =29 + 1, g HARELs, =
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¢y =1.510 x 10 N-m™, B, =2.68 x 10° Nom*-K™",
¢, =1.04 x10° J*kg"*K™', K, = 1.7 x 10* Wem ™' - K",
€=2.02x107,p=1.74 x 10° kg-m™, T, =298 K.
fdi 1] Laguerre 575 2| 230X 5 F2 (37 ) 7EZ A M EBUE TR AT B K™ = 200. 1 1]
—ANIETF Fourier FEURTIT B )5 15, BUE T Laplace 348 #° & 1 ZEEI 6 fEy =0 Fl ¢ =
0.25 B, 5 Green Fl Naghdi>' > {4~ BE R | BIACRS TT FA R I, 4345 4 F1 (WBF ) FJGIK /)
(WOBF) PIFPE S, 45 1 T 088 IR BRI ) BEARRE « AR R . 81 7 2 12 2450 T 4%
o] [ PR AR (8 57 A% T RE R 7 45 R0 LUARE S A B A B 2 808 E1-Maghraby B9 3CHR[33 ]
A=7.76 x 10° Nem™, £ =3.86 x 10° N-m™>, p =8 954 kg-m ™’
K=38 W-m™'-K™"', ¢, =383.1J-kg”'-K
T, =293 K, a, =1.78 x 107> Nem™*-K™",
€=0.0168,0,=1,h=0.5g=1,a=1,b=1.
K1 AR 2 2y =0,0=0.25, GN £ Il (TEWOED) #1 GN &% I (TEWED) i}, 4351l
G TSR u o BEAREE « IR ARTE DL NEL T FNE 2 AT LA MIPESERR « = - 0.5 481
RiFE R 03X 5l FERARAT ; 3R % = 0. 5 AR RS IR, S5 W B SC AR AT. A 1T A9 A% K

,m
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FAERY M AR , DAL T A IR AE AR IO 7 (W A2(5) ). [/ 1 R 2 Hhid ] LIE 3
FEAHY AN T v A5 44 1 (WBF) F JoiA f1 ( WOBF) I, 9%3% 55 R BH .

40

—— GNII-WBF(Mg) —— GNII-WBF(Mg)
|1 — GNIII-WBF(Mg) 0.181 — GNII-WBF(Mg)
30{ —— GNII-WOBF(Mg) ' —— GNII-WOBF(Mg)
| — GNIII-WOBF(Mg) —— GNIII-WOBF(Mg)
20
u
10
03
-10 . . ‘ . - : - - :
-05 -03 -0. 0.1 0.3 0.5 -0.5 -03  -0.1 . 0.1 0.3 0.5
X
B1 % =0.25Ry =0 VS B2 4 =0.25Hy=0m 05
W x 72 1E B x 72 1L
Fig. 1  Variation of displacement component u Fig.2 Variation of displacement component v
againstx fort = 0.25andy = 0 againstx fort = 0.25andy = 0
127  — GNII-WBF(Mg) 144 —— GNII-WBF(Mg)
—— GNIII-WBF(Mg) —— GNIII-WBF(Mg)
—— GNII-WOBF(Mg) 10 1 —— GNII-WOBF(Mg)
81\ — GNIII-WOBF(Mg) — GNIII-WOBF(Mg)
6
O
2.
-2
-0.5 -03  -01 _ 01 03 05 -05 -03  -01 01 03 05
X
B3 %:=0.25Ffy=0H,EES0 B4 %:=0.25Fy=0H NN0Ea,
B x 597281 bl x B2 1K
Fig.3 Variation of temperature 0 Fig.4 Variation of stress component o
fort = 0.25andy = 0 fort = 0.25andy = 0

BI3FEy =0 ft=0.250F, 45 THRE 0 B« 095046, WK 3 T IR, FRTALK) 6 =
1, X5 FAARAT. B2 e T RIEIERE b SR B 1R B, 9 ELAE T 2% 1 B 0T H
PR B4R, e RO A R R T B 4 R AR AL T AR TS8R, TIERN ) o,
B x B8 fk. NI AT DI B, E R MITCN 77, X 1S BIREAY s 2R 1 B Hf 0B B 4R 3,
A 2 J2—FERY. SFIER. T o, SRUd AR TT AR AY T K 7 (WBF) LGtk 71 (WOBF)
P37 B S ek 3.

s R 6 432 tBBI N ) o, FUER ) o B~ B84, E3R AN IR 45 T REOULA5 11 [+
PR REE A7 1T (WBF) FITGIA 1 (WOBF) B 25 5 11 L.

7 FlE 8 it y = 0,6 = 0.25, £ [A M BH (Cu) ,GN #5KY [l WBF Fil WOBF P Fh
TEOLET, S o w Tl v Bl x 784K DT 25 SR S ROULA 1] [RIPE AT BHEE (Mg ) AH L EL. ML 7 Fil
Kl 8 ] LIE F], PiFE Ol (WBF Al WOBF) T F i1 S8 0, 5 B SR FHAT ; R
(WBF F1 WOBF) T, 8 W45 ][RI A4 RLBE R 288 15 45 1] [R) P A RHE | 3 5 52 Br 58 A AR AT
W A] DL B X4 1] [E AR , WBF I 49 3% B 3 1 WOBF K152,
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3.01 — GNII-WBF(Mg) —— GNII-WBF(Mg)
— GNIII-WBF(Mg) 8 — GNIII-WBF(Mg)
—— GNII-WOBF(Mg) —— GNII-WOBF(Mg)
2.05 — GNIII-WOBF(Mg) — GNIII-WOBF(Mg)
4
o, 1.0 % o .
04 4]
-1.0 - . . . . -8 . . . . .
-05 -03 -0.1 . 0.1 0.3 0.5 -0.5 -03 -0.1 . 0.1 0.3 0.5
E5 2t =0.25Hy =08 Niiio, Bl6 2:=025Fy=00 NOnEo,
B x 17251 B x 19724k
Fig.5 Variation of stress component o, Fig.6  Variation of stress component o,
fort = 0.25andy = 0 fort = 0.25andy = 0
0.20
4071 —— GNII-WBF(Mg) — GNII-WBF(Mg)
—— GNII-WBF(Cu) —— GNII-WBF(Cu)
30 —— GNII-WOBF(Mg) —— GNII-WOBF(Mg)
—— GNII-WOBF(Cu) 0104 — GNII-WOBF(Cu)

-0.

&7

Fig. 7

5 -03 01 . 0.1 03 05

My o= 0.25Fy = 00, ks it u
B x 597221k
Variation of displacement component u

against x fort = 0.25andy = 0

— GNII-WBF(Mg)
—— GNII-WBF(Cu)

—— GNII-WOBF(Mg)
— GNII-WOBF(Cu)

B9 :=0.25My=0H,MEEe
Bifi x 9725 1E

Fig.9  Variation of temperature 6

fort = 0.25andy = 0

B8 M:=0.25Fy =00, Mk
Bl (1978 1k

Fig.8 Variation of displacement component v

against x fort = 0.25andy = 0

14
—— GNII-WBF(Mg)
—— GNII-WBF(Cu)
10 —— GNII-WOBF(Mg)
— GNII-WOBF(Cu)
6
J.\’.\’
2
-2
-6 : ‘ ‘ : ‘
-05 -03  -0.1 0.1 03 0.5
X
B10 . =0.25Fy = 06, WA o,
Fifi x (725 1k

Fig. 10 Variation of stress component o

fort = 0.25andy =0

K9 7E45 1K1 8 WURH [R] Z 40T, 2 iR 0 Bl « #9225 0. NIET 8 W] LIF |, WBF Al
WOBF MAHELL T, T 1 A AL I B fe A, T A Ak 0 = 1, 530 F R R — 8. IE AT
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31— GNII-WBF(Mg) —— GNII-WBF(Mg)
—— GNII-WBF(Cu) 8 —— GNII-WBF(Cu)
—— GNII-WOBF(Mg) —— GNII-WOBF(Mg)
23— GNII-WOBF(Cu) —— GNII-WOBF(Cu)
U.\;\' 1
0
-1 T " . T . -8 . . . . :
-05 -03 =0.1 . 0.1 0.3 0.5 -05 -03 =0.1 0.1 0.3 0.5
X
B % =0.25Hy =00 N5 o, B12 2 =025y =00, Nhnko,
WE x 7E1E B x 9721k
Fig. 11 Variation of stress component o, Fig. 12 Variation of stress component o,
fort = 0.25andy = 0 fort =0.25andy = 0

T BT IR B4 S AL 7 2R T R T ) B S IR . (EAHE RS A2, TR /2 WBF ik J& WOBF,
TE x == 0.5 Kb ROV )[R PR AR AR il BE 24085 145 1] [RPE AL L, P10 FERIRRRZR1F R 40 T
BRI o, B8 x BZEART O, A S OU T, S (B A AL AR LT AR TR 8200 e 0 Ak B

T x = 0.

5 ALK X LR ICR 18 1 E R R —BU (M o (h,y,0) = 0) . AIET 10

AT LI, WBF B, PR (Mg 1 Cu) 11 ) R 06 HE 035

11 12 75 51 10 BT 280 Sr 0% BT o RIIERE ) o B 19728 s
B WP 10T AT (WBE) B, A5 0045 1 [ PE R (M) 10226l FRIHERA R (Cu) |
15 ERIGE 3 o, BN R A 0, IR 12 W], IER ) o, 46 F il
AT 5 E AN, ZEAT R IR FAT IO I, 5 Mallik il Kanoria ™ 44t 19245 5 A1
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Study of Dynamic Response in a Two Dimensional
Transversely Isotropic Thick Plate With Spatially
Varying Heat Sources and Body Forces

Mohsin Islam', Sadek Hossain Mallik’, Mridula Kanoria’
(1. Department of Mathematics, St. Xavier’s College ( Evening) , 30,
Mother Teresa Sarani ( Park Street) , Kolkata 700016, India;
2. Department of Mathematics, Aliah University, DN-41, Sector V,
Salt Lake City, Kolkata 700091, India;
3. Department of Applied Mathematics, University of Calcutta, Kolkata 700009, India)

Abstract: A two dimensional problem for a transversely isotropic thick plate having heat
source and body force was studied. The upper surface of the plate was stress free with pre-
scribed surface temperature while the lower surface of the plate rest on a rigid foundation and
was thermally insulated. The study was carried out in the context of generalized thermoelastici-
ty proposed by Green and Naghdi. The governing equations for displacement and temperature
fields were obtained in Laplace-Fourier transform domain by applying Laplace and Fourier
transform techniques. The inversion of double transform had been done numerically. The nu-
merical inversion of Laplace transform was done by using a method based on Fourier series ex-
pansion technique. Numerical computations had been done for magnesium (Mg) and the re-
sults were presented graphically. The results for an isotropic material (Cu) had been deduced
numerically and presented graphically to compare with those of transversely isotropic material
(Mg). The effect of body force was also studied.

Key words: generalized thermoelasticity ; Green-Naghdi model; transversely isotropic material;

spatially varying heat source ;body force



