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The Generalized Thermodynamical Beltrami — Michell Tensorial Equations

for the general Thermodynamical State of the Hooke Body
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Abstract: This paper concerns the mathematical linear model of elastic, homogeneous and isotropic body, with no
considerable structure and with infinitesimal elastic strains, subjected to Thermal effects, in the frame of coupled
thermoelectrodynamics; discussed firstly by Hooke (in the isothermal case), and shortly called (H) . In the this paper, firstly
we introduce the invariable tensorial traditional and Lame descriptions of the coupled dynamic, thermoelastic,
homogeneous and isotropic Hooke body, which initial configuration forms a simply-connected region in the three
dimensional euclidesian manifold. The news of this paper consist in deriving the invariable tensorial , generalized Beltrami
— Michell stress-temperature equations for the (H) thermoelastic body (in the more general case than the thermal stress
state), which initial configuration forms a simply-connected region in the three dimensional euclidesian manifold. Finally,

we end the paper by suggesting problem for discussing, in addition to another open problem.

Keywords: Hooke Thermodynamic Body, Linear Coupled Thermodynamics, the invariable tensorial generalized Beltrami —

Michell stress-temperature equations for the general thermal case.
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—V|V(trS) |-
+1+v [ (r )] m 1+v

V(VT)+2Vb +1L divb 1=0
-V
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LU Blelly il () aeeld 25,01 2Sabssga sl

dpols oYl
el clinall asas (H) cumll 25,00 2hadl AsgSll Dlall Alteal] Lolidl Alall Jol e -l
:Jl Ul pldalall glila dsB Jldlg ((4.12) 5 (4.24) oadolall (3 dia3dl

. 1 1-2v ~ VA
S+—V|V(trS)|-m V(VT)+2Vb +——divb I +
[]2 1+v [ ( )] 1+v ( ) 1-v
AL =0,
1-v
AT =L
k

(2013) [5, p,67] Ilaslisy (Sayliien Lt Lol (1984) [1] § Lele Jpuasd! @3 31 bl (29
(4.24) zuas (trS3mTE e golndl unll plasil ae dadleall) aladl ol U Jal o -0
(JSGIL Hlans¥ly dapuutll uay ¢ (412) 9

122V ovT )+ 2¥b +—divb 1 =0
1+v 1-v

(4.24) pldolall e dslis (M =0 Wl J¥ (o) (.’]-[) ozl Lapigpdl Wl Jal e -z
il JSadl (4.12)
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Sl o) (2011) [4, p.217] Ilaslisls Saolia oS 3§ Lol dpmndl @3 @) @ladl uds 2o

(2015) [9] oy el @ asllac) o3 AaLadl Aslaall (7, @omie Sl allss 3) Bl (g 9l

al>all 4

Ul ) deeall dedian -abily c¥olal welball gogudall A Limtinw! ola bl (Yo
il sudl dlaxd § Jidy gdlly o SUL Blaally «uilmill ((H) puel] G0 oladl 28alizaga il
SN ERTEWNE TE P RER: EFUE O

Y 2 Aaliel] Jilue D 18l damd) s eanss o oSey tlssall (Ll

colas o S S Gmie Glas] allas § @bl @oswddll JSa) 2adle aasliel) Al
(Ll ilaally bl o(H) Oyl (Sealinngo il uuzel] ILasle] c¥olany «Jadta - 0lsile

Al A gaall Al 7178 Sy LS

S peg oY bk sa (4.12)5 (4.24) oweliall canguddl caalalall @ass o daxlll sda u> )
28 @O ae gl WLl sl sl a1 (H) cl) 3,0 2Saobusgadl Al c¥slas 3ail
daliall IS Labiasl 13) a1 clddally bogyddl ale 2l (o d>grall Wlaldl Sudae e e 0SS
1,1 4Salysge il Aledl c¥slae izt Loy Lop¥ bt (543 ¥ slan e Juams Lils ((4.12)9 (4.24)
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