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The Magnitude and Distribution of Elastic Deformation of the Metal Materials
in the Conditions of Elastoplastic Loading and Unloading
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Abstract; Elastic deformation and plastic deformation are two physical phenomena with different proper-
ties. In the process of elastic-plastic deformation, the properties of elastic and plastic deformation can not
affect each other. Of which the magnitude of deformation energy of the elastic deformation will follow the
first law of thermodynamics, and the distribution of deformation should follow the second law of thermody-
namics. In the current plastic mechanics, only the equilibrium conditions, the yield criterions and the
constitutive relations are used to solve the questions, and the solutions obtained are consistent with the
first law of thermodynamics. However, the deformation energies corresponding to these solutions are not
the minimum and the deformation fields are in the unstable equilibrium state. Therefore, the solutions ob-
tained in this way don’t conform to the second law of thermodynamics and they are impossible to appear
in reality. Using the current elastic-plastic theory, it is unlikely to explain the experimental phenomena of
metal structures in the conditions of elastoplastic loading and unloading exactly.
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Fig.1 Loading and unloading curves in tension
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Fig.2 Elastic stress distribution and Elastic-

plastic stress distribution
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Fig.3 Large plastic deformation member
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Fig.4 Three kinds of stress distribution in tension

fBE HF 1Y 3 A8 I Bt b2 IR A 4 (a) |
(b)) Ce) =R, 4 07 1 il A P18 75 B2 F0AE L 1Y 121
PR, =R AR TE o3 A 2P 1 25 1 2 15 31 ik
Ao BTN ASIE AR E AR AT, I IR R fiE
{BL, 75

S,

2
_ oS
U, = 2F
_20°S
22578 a’S
U. = =0.74
‘ 3n’E E

K 4 (a) SR E AL RE i/ ME, B AL
IR UESE 1 LTI b A BRIGSME:
faf e (g B ) oy A I R AT R R T U, A8
TR AEAEATGE PR, SEPr AN A7

SRR PE N AT S 4 R SR AR TR /NS A A
H 8 TIPSR R S LR AR |, e ik AR I
XN ASTERE , ST A RS S e P
RER/INSE TN AL AR AR TE EASSl , MTT 39 A2 - A
ZAE s AR E RE S A DA ] BE A1 FP AR /IMEL, MTHI 9 A2
T A AT o

BUA B BRI A SR A - 2 1R S
JE AR 26 P A DX SRS I RN 5 A 3k ol B
Wk, AL RE R/ il 25—t A
ANl AR T, A RE AL FE AR AR E -
RZS, TP A S ATAE

20 AT AR AR AR R A A AN & S B
7 IR B HIBYEASTE B BUR AT 12

BBYE g 2 5 b O A R A PR 45 AT 2 1V T
{EL, THE N 1 500 A0 AR S = AR AE SR AR
SRR SRR T, S0 -

(e = (o, = (1 -g)as (8)
(oo = (1 - D)o (9)

RV EREHT 2 5216 4T 1 54T 3 29, g
LR —AB, AT 2 KA . AP AT 2
A 1 54T 3 WAZH RS . PLshfibia,
SERAZ B LA I 520 2 RS . BT Y

25 2L O 45 F AR A SRR E P B RS AR S B R
AFES

g 72/ A

F

K5 Al e s
Fig.5 The indeterminate truss of three hinge bars
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