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Brief Historic Review and Contemporary Topics of Interest on
Plasticity Modelling

N fex

E#g R 7 A BitRY BHREe
RS2 UE 5 ok Azle 3EsE
HEE IA4E FEENSE HES g, o
T ol S Wy Ay B vzl
W&o E#aye]l R R(macroscopic phenome-
nology) o} A7-& 23 Utk AAHez & He
Holde #HRAE 29, 2AH AL A
5 3y -HEdx e 22 wHHmoR
AR E A gtk ool Be AFAAE Aol
AAT e UXE BA £3ln U dllo
, A FAE B BMGRY 71REd g
Ade] AUt B ol = WMk AL
of thh “Itebsl” Ay EEET) SE¥M o
a7t @ 9t B 248
7R&ta Al o)

£

1.9y

4
A

=2
=

-

E

1. BBRRe FEr) E%

JHL#5{#8 /714 (continuum mechanics)9] 3+ 2K o
24 Mitime dF e 19C FuH(1864—1872)
Tresca, St.Venant, Levy 5ol 9]¢ Q& =&
22 Age] a3g 4 Urh Trescas 249
TRWHTE T o] o] BiRE 228 o, 24
Ho] dojduls HEo Methig(yield cond-
ition) -& A A&t} St.Venant: MY T Z=xo

« AN AHTHALF) 71ED 7L 29D 7, Fehy
2}

F#i(principal axes)- $3 9] F& 3 Y|t
4244 715 3 H(plastic flow rule)-g o] &8t 2=
‘3 A S (perfectly-plastic material)ol] #3+ 7]
T4 T A 2](basic constitutive relations)g )
o, Levyl= 3xtdo & a3 ).

o) F AAE-2 1924 -1933 A 7<) A<l T Ae)
o AR, 2o =EL £HE o}F Fg
g S Al ok von Mises?: J,— o] &
(octahedral shear stress yield condition)®} 24 %
&l (plastic potential)®e] MdL w9, FA
2 ¥ F(regular £ smooth yield surface)
2] & Holl A AAwd = g(plastic rate of strain)
7 DEi(gradient)¢te] #AE = stAr}. Pran
dtl V& HY o SN AE FEAF) 7] 9ste
HA A4 A (plane continuum)el )& St.Venan-
t-Levy-von Mises9] w42 S AR,
Reuss?= 339l E48 A8 m, E£3 Tresca
zde] HHd 2AFTHHOL AMAsIY) o)
wfoll hrjok A A E ol o) § WMo KR
%R (incremental constitutive relationships)o] &
H7] Az, PrandtDe LA e
—RRRR S, Melan®2 E#8y BREFS 712
BHBELEg] MES AT 2 g2y 28
FAlel WF sE—sEF(unique theorem)ol] t &)
=93t o}

19409 % oF 200 %<t iy 4 Wt (clas-
sical metal plasticity)e- 7]&7/d2 2R R
qHS T3 B2 A S 90} Prager¥= A4

S B

=
(o]
pad




2RREe 77
29 “BAREBHEREK
I e VEHAE \l-; Sich. ﬁi«l WA —
M 27, EE M %7 (continuity condition),
— &M ZZA(consistency condition), S A %
24373 1A e HE— ZH

#4588 (polycrystal aggregate)dl] 33}

U
.
KR

=

M (uniqueness) 5& &

EH
BE

gt 4%
Z203 719 S0] Hilll9o) ola) A= 51, Bishop
2} HilllVe] s 3+a= 2ich Drucker, Pragerst
Greenburgl?7} &AA A g0, Hill'de] ZHall(rigid
material)ol sl =34 2l (limit theorem)& 4 &
59 11, Mandel¥& &g o] E(slip line theory)
=o)stgth. Koiter®= HAdats gdol g
Aed -y g gutslstg o, sdA0lE
Z K o] &(incremental theory)e] S+ Hegte
7S W, Ishlinskii®e} Prager!?ol] 23
22973 shgH el g % J(isotropic), 71 wH €
(kinematic) 7 b 2 o] A A H U 24U =9
s3o @Ee wAE vehfe AN WY
o] Z(deformation theory)} & o] & (incremental
flow theory)o 2z uiFolxn, ot 2
HEL 19559 A7HA A=A = A A SEH AN
2o 2% MdEe] FEHU
Truesdell’$19, Noll2®, Rivlin®} Ericksen?) -l
o] 3} &}o| & EFA] E(hypo-elasticity) 2] 77+ A=+
o] o], thH$ gtoll Ao EREHER ] A =H A
oh. ek 57bA e A EgEe] AMAHALH
thew o] 2ok £ k. A ATHEE
Green22e] 93] AjztEi o] A~ E7E 44
&17] S1a)A] Stol X e B9 $8 - F Aol
22 o] 8745 )t} Green¥} Naghdi?V o] FH A
2o MY E ©lA(strain tensor)] AHBY STHE
(additive decomposition)E Ak, AW A
Thomas? 520 9] W&o #dufy i M#Fz(classical

small deformation)2] T4 S kM0 2 UNEsIA|

o b rulo

Ee
A
TL

g 7RAdes Fwsta ok vwA, Hil?
e B ArE ez A FEi(

geometry)©] W3t} tiEo] MlAMEYE S THTL
28 1A BAAL Az WA AT ol
o] | ool A tiE ozl g YA
A2 s S A Aok A gt 718t

A JL@I M-S A3 B o] #9844 (kinematics)
o s BabAd sk R e
IS 3l g2 B R el A F(deforma-
tion gradient tensor)2| 4% 438 (multiplicative
decomposition)ol 2} AsHE Ak Az e A
29l Eckart?7} @iz A zhahd ok A Ao
EERERS Lee} Liud, Leeimoﬂ ol
AU 18 FE 5519 & F=FF(Fe
by, Fre 2408 o Eﬁl*ﬂi reb Sl

Z5 O
ol v

-L)\];g_g_i

L

L

t}. o] Ag-e¢ w& Freund’®, Hahn®} Jaunz
emis? ¥, Hahn®), Lee®} Germain® F 9| A&7}
gglon eadd fHFolge we wHo] A

gtk o] Fof ghaAd Belo galEo g Eoi3)
Ay 7Y rp 4 FE ) J% K & (intermediate
unstressed reference state)o] &ajjo)ni, o] 7d-2
ool gad el olBoA <
o]l §l

o] 33412 1a] 9} Cosserat® o] FHhE A& ol
#e AFpsogie] 2 wol Mandel -
#% F ZhKE 3% (material substructure) ] a4
Ve 7] sked i E(dir-
ector vector)el ME2& AJetEch 1 ANEE
Dafalias®~10, Loret!) Soll ¢3ala] HA| tiAAd™
HZqkoll A AW A Ao 2olA HAT

AEL 7IEHAS “‘3}71 olale] thatst
AR ZAF 22 MM S H o
gt o] #AS9 FE H 13 1% 27N - e il
spanial-S A4 aha gL el 43S A-rshl
91stel a=o] gk Misese] 22 Taylor
9} Quinney®ol ols) IEM TS
1, Zhukov® ¢}t th& A7AE
urako] nAHAE tﬂdol—‘f’_— of 2j3
AnE AdaF ofF L YAS BAE
Marin®# Hu# ¢ qﬂiﬁi(neutral loadmg)‘ﬂ?
Naghdi, Essenburg} Koff*e] & X 74y
o ¥ &g (distortion), Hill®®e] %2 & J5 1(ortho-
tropic) A& o) ¥ 27, Zhukov!Vo] Hed2 ol
s AAMEge] g, Baltovel Sawczuk*® 2]

-

B Pl

L |

o=

(orientation)&

=
[<)

3]

:I':

=
[$)

W
o o
o ofated

3
=
z

o 0\'
ox Hw i
o 30

=

l

% J #EAE{L(anisotropic hardening)oll #& A+
%.Q_ AA—]%Q. ““75“_’\1?301/}0}\ v\-rv_%g,o]_}“ 1=
ot mEHe 77 e gEzid R



Z A= Mairet Pugh®®, Phillipsiosh, Phillips ¢}
Ricciuti®?, Helling, Miller9} Stout™ %o] 3}
ot &g AAE syt 9t B o]EH
A5 FYPHACH g H¥y #FE0
AEQQANAM e E AT

% @i ® (multiaxial loading), K18 & (cyclic
loading), 3k %8 fE (anisothermal) 5 3 #-& -3¢
BAEEE HAKFY WK (rate-dependent
plasticity &8 viscoplasticity) 3 t] 8o 725
ot d8 2dFd A MrozbVe] % ZE = d(
multisurface model)® Dafalias2} Popov55)
Krieg® ¢] — # i 2 dl(two-surface E-2- bounding

Al
=
A

surface model)o] &3] =3 Az &d&
¥ (simulation) 3t =t d-&# o], McDowell®
V5ol oE A&HoR AGAEE I o)

Stowell’ 9, Pragert®, Perzynatl Z-of ¢ls] A &€
AR EEy RS Geary 9} Onatt?, Chaboche?
3, Krieg et al8) Sof] o)s) AEhikiesgr(internal
state variables)& A} &3l dA7xg o] gr}

Valanisb 5660 = ol = =7 2 ¥ A] 7Hendochronic time)
o] MEE A AuE AlZg B3,
Im3#} Atlurit"= dx=z22Y o] Z(endochronic
theory) 2] ##4> ¥ #e(integral form) 2} 114 & 44 o)
E9 MurHiEAlels] HIAAE HoAFAT
1% AAEE Schmidte} Miller’®, Krempl et
al.t9  Lowe®} Miller’”, Anand$} Brown?) 2]
B2 Aratgel o M=ol gtk

2]

vl

2. M KWuA0IML| HMEBIN
(simple shear)

i # (reverse loading)-g iz & 9] F&
Bauschinger %% (Bauschinger effect)@}
#HZ $HE o Ft ol AFFoE o4

T

A

&

19‘:!

BE1ti%k Bl (isotropic hardening rule)2 4l A
43} =] ¢kr}. Bauschinger £ E 49 sl7)
9 &) Ishlinskii!® ¢} Prager!Po els)] A7f® F]vin)
¥ 7 skinematic hardening)®] 7\ do] & o3

—T7—

7t =oj gkt

71wl ¥ 7 3} 2 9l(kinematic hardening model)
Stoll A whs=A& A o] wdl & Nagtegaal#} de
Jong’ 9] th-& 2} the yhatel] o) Ay ZAL
A= AT ¢ AN E7E S By Y
7HA o), #Fzo] ALZE7g] WE Jaumann
#(Jaumann rate)o] A8 YWHTHE 51 o) IEBHFLIK
(oscillatory phenomena)-& 7}z &t} o] dHAre
Lehmann™2o] =&olA Moz 27U,
Dienes™ = 3ol ¥ ghA] & (hypoelasticity) ol 4
=3t 438 g, & o 2435 dgsid,
Nagtegaal #} de Jong™@2 dyt& o & sol= A7}
2ol ZBshy Aol s sted B A (internal
stress B2 back stress)oll #s) z) & 2 ¥ (material
spin & material rate of rotation)ol] 3] 2t
% Mg P (corotational derivative 3-& Jaumann
rate) & AME-3tATh 259 A= AA S By
< AEo] Ye Y HEE F4H4E BoFY,
Prager-Ziegler Z & A& 3tA & 339
W& TEGL FAGon, o] #@e g
AFAE N A BANHT ] TS BE 2 x}Fel Y
o} Lee et al™®& g9 HE-& Qo7 $s)
ZIlUri e ZAabia ) sAdetd fue EHE
wake] 2o 7123 £ E JaumannzE S A A
3} th. Dafalias® = A& 9] ¢ALAES 71483
Agzda g& shue] 28 RRTO #dsto
Mises@ el o] FHH4/71ul € A3y A& ALg-s)
o GFHGTAE P oz E. o)A
R& Fel #4##(polar decomposition) F=RU4l| 4
of Awgi ot O RS ek B3
7 SO HEEE Feldr] 918l MandelFo
oz e A=A g FAABAA
AHgo R AE vy 73t Hoe g7
oz ¥ ANEE AAT F AR E B F
ouf, B3k o] Lorettol] os) Ex1 oz
sl Hth. Foll Dafalias™ ™M= g, FE&E
71 vl 8] BE(LER AT ol A ok B0 BY BT 48 ofl A 2
AESHS PR o8 & F$o @
A A B ck Onat’™= 42817 848 3 B hik
BEKES A3t AnurHE ¥ 33k Nagt-
egaal 3 de Jong™e] A] AH|QHE 3} Lee et al.™

ES
1A

=
=

o
=

=



—_

o 4R =S ¥t 2= e s
ol 4= el RAHJY] WEA MELE
gy(state variable)& A7/ 97 Atz dE
A et

GaeAde] B3 d7e B2 d7ARE o3
o2 o g JdFH A dPGE o] sk
Z2 89 ALE HAEHARTUE o]EFHOE
A -2 A HEUC. Rl AP deF
7tell g Aw$E Mo gl £28E& w&
Ho mw Awfre] RS FEHAHYARE
de o g FRHoFE dllol AUtk Y
Montheillet, et al.”92] k= choll th3t 2 T3t
& o] jE el W REAs(strain rate)ol] wHE R
o] 1Y Efe Y5 HEHA Htortion test)
Z 2 7HA B9l wmAmEEA S AEo] AR
s HoAEH

3. BBEAH

FaAd KA B3I HAY o] QA &4
239 e o AlEEdd s Ao &
ot A&d uig 2ol W E = Mandel80
of ojsi HmER#el L RS THEHEE(substru-
cture) 9}9| MEAMEL EHRMOE TSI
e Ase TEHHE E3Uckn 7HRH AT
wheh A e S} TEMEE o ~ue] Aol “"BH:
287 9 I #EES Aoz AdLHA A
g 4 Aot & H5=E sde] Kratochvilhel
ol A A= Act.

gy sAl 2 W JEsd pAARRAS
Dafalias3®~102} LorettDol] 2J3f ]2 A A H Yo
HisET o) NE FA AAE] EAHAT &4
282 33 Awmumze]l A= Dafalias™
778283)  Paulun¥ Pecherski®®, Bammann#} Aif-
antis® 9, Pecherski®® =97 ALz o,
Hls2@ g E°) Anand®o] §EEIRML,
Haupt®®e] F&rol|l M o] HaRKFFRy ¥4, Daf
alias®®, Dafalias®} Rashid®®e] ®REM i A
%, Dafalias®e] Hoasik#rfy ¥tksw, Dafalias<}
AifantisSV o] AA 23 o] fkRay &2 R(microscopic
origin) 5& %3 A5 oigt

g o

dA Y KU E

e g

dFse heiteas
3 ANES FI Ao pESITT
5 %X gL OFe=z aA vE

At

k

Mo

X}
=

51

. Levy, M., Comprtes Rendus Acad. Sci. Paris,

70, p.1323, 1870.

. Mises, R.v., Gottinger Nachrichten, math-phys.

Klasse., 582, 1913.

. Mises, R.v., Zeits. ang. Math. Mech., 8, p.16

1, 1928.

. Prandti, L., Proc. 1st Int. Cong. App. Mech.,

Delft, 43, 1924.

. Reuss, A., Zeits. ang. Math. Mech., 10, p.26

6, 1930.

. Reuss, A., “Fliesspotentisal order Gleitebenen?,”

ZAMM, 12, 15, 1932.

. Prandt], L., “Ein Gedankenmodell zur Kineti-

schen Theorie fester Korpern,” ZAMM, 8, 5
5, 1928.

. Melan, E., Ing. Arch., 9, 116, 1938.

9. Prager, W., J. Appl. Phys., 20, 235, 1949.

10.

11.

12.

13.

14.

15.

Hill, R., “A variational principle of maximum
plastic work in classical plasticity,” Quart. J.
Mech. Appl. Math,, vol.l, No.l, pp.18—28, 1
948.

Bishop, JJF.W., and Hill, R., “A theory of the
plastic distortion of a polycrystal aggregate
under combined stress,” Phil. Mag., vol.42.,
pp.414—427, 1951.

Drucker, D.C., Prager, W., and Greenberg, H.J.,
“Extended limit design theorems of continuous
media,” Quart. Appl. Math., vol9, pp.381—3
89, 1952.

Hill, R., “On the state of stress in plastic-rigid
body at yield point,” Phil. Mag., vol.42, pp.8
68 —875, 1951.

Mandel, J., “On the lines of slip and the
calculation of displacements in plastic deform-
ation,” in French, C.R. Acad. Sci., Paris, 22
5, 1272—1273, 1947.

Koiter, W.T., “Stree-strain relations, uniqueness
and variational theorems for elastic-plastic



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

materials with a singular yield surface,” Quart.
Appl. Math,, vol.11, No.3, pp.350—354, 1953.
Ishlinkshii, A.U., “General theory of plasticity
with linear strain hardening,” Ukr. Mat. Zh.,
6, p.314, 1954.

Prager, W., “A new method of analyzing
stresses and strains in work-hardening plastic
solids,” J. Appl. Mech., vol.23, pp.493—496,
1956.

Truesdell, C., “The simplest rate theory of pure
elasticity,” Commun. Pure Appl. Math., vol.
8, pp.123-132, 1955.

Truesdell, C., “Hypo-elasticity,” J. Rat. Mech.
Anal., vol.5, No.l, pp.83—133, 1955.

Noll, W., “On the continuity of the solid and
fluid states,” J. Rat. Mech. Anal, vol4, No.
4, pp.3—81, 1955.

Rivlin, R.S., and Ericksen, J.L., “Stress-defor-
mation relation for isotropic materials,” J. Rat.
Mech. Anal., vol.4, No.2, pp.323—425, 1955.
Green, AE., “Hypo-elasticity and plasticity,”
Proc. Royal Soc. London, No.234A, 1196, pp.
46—59, 1956.

Green, A.E., “Hypo-elasticity and plasticity,”
J. Rat. Mech. Anal, vol.5, No.5, pp.725—73
4, 1956.

Green, A.E., and Naghdi, P.M., “A general
theory of an elastic-plastic continuum,” Arch.
Rat. Mech. Anal., vol.18, pp.251 281, 1965.
Thomas, T.Y., “Combined elastic and Prand-
tl-Reuss’ stress-strain relations,” Proc. Nat.
Acad. Sci., vol.4l, No.10, pp.720—726, 1955.
Thomas, T.Y., “Kinematically preferred coor-
dinate systems,” Proc. Nat. Acad. Sci., vol4
1, No.10, pp.762—770, 1955.

Hill, R., “On the problem of uniqueness in the
theory of a rigid-plastic solid-3,” J. Mech. Phys.
Solids, vol.5, No.3, pp.153—161, 1957.

Hill, R., “On the problem of uniqueness in the
theory of a rigid-plastic solid-4,” J. Mech. Phys.
Solids, vol.5, No.4, pp.302—307, 1957.

Eckart, C. “Thermodynamics of irreversible
process: V. The theory of elasticity and ane-
lasticity,” Physical Review, 73, (2), p.373, 19
48.

30.

3l.

32.

33.

3.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Lee, EH., and Liu, D.T., “Finite strain elas-
tic-plastic theory with application to plane wave
analysis,” J. of App. Phys., 38, pp.19—27, 1
967.

Lee, E.H., “Elastic-plastic deformations at finite
strains,” ASME J. of App. Mech., 36, pp.1 —
6, 1969.

Freund, L.B., Int. J. Solids Struc., 6, pp.1193
—1209, 1970.

Hahn, H.T., and Jaunzemis, W., Int. J. Eng.
Sci., 11, pp.1065—1078, 1971.

Hahn, H.T., Int. J. Solids Struc., 10, pp.111—
121, 1974.

Lee, EH., and Germain, P., in: Elastic-plastic
theory at finite strain in problems of plasticity,
Sawczuk, Aled.], Leyden : Noordhoff, pp.117 —
130, 1974.

Cosserat, E. and F., “Theorie des Corps Def-
ormables,” Hermann, Paris, 1909.

Mandel, J.. “Plasticite classique et viscoplast-
icite. Courses and Lectures,” No.97, Int. Center
for Mechan, Sciences, Udine, Wien-New York,
Springer, 1971.

Dafalias, Y.F., “Corotational rates for kinematic
hardening at large plastic deformations,” ASME
J. of Appl. Mech., 50, pp.561—565, 1983.
Dafalias, Y.F., “The plastic concept and a
simple illustration of its role in finite plastic
transformations,” Mech. of Materials, 3, pp.
223233, 1984.

Dafalias, Y.F., “A missing link in the formu-
lation and numerical implementation of finite-
-transformation elastoplasticity. In : Constitutive
equations : macro and computational aspects,
William, K.J.[ed.],” ASME, pp.25—40, 1984.
Loret, B., “On the effect of plastic rotation
in the finite deformation of anisotropic elasto-
plastic materials,” Mech. of Mater., 2, pp.287
—304, 1983.

Taylor, G.I., and Quinney, H., Phil. Trans.
Royal Soc. A, 230, p.323, 1931.

Zhukov, A.M., “Combined load and the theories
of plasticity of isotropic bodies(in Russian),”
Izv. Akad. Nauk SSSR OTN, No.8, pp.81-9
2, 1955.



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Marin, J.. and Hu, LW., “On the validity of
assuptions made in theories of plastic flow for
metals,” Trans. ASME, vol.75, No.6, pp.1181

—1190, 1953.

Nagbdi, P.M., Essenburg, F., and Koff, Ww.,
“An experimental study of initial and subseg-
uent yield surfaces in plasticity,” J. Appl.
Mech., vol.25, No.2, pp.201—209, 1958.

Hill, R., “The mathematical theory of plastic-
ity,” Oxford, Clarendon Press, 1950.

Zhukov, A.M., “Certain singularities of the
curve of neutral loading(in Russian),” Izv. Akad.
Nauk SSSR, OTN Mekh., No.8, pp.32—40, 1
958.

Baltov, A., and Sawczuk, A., “A rule of
anisotropic hardening,” Acta Mech., vol.1, pp.
81—92, 1965.

Mair, W.M., and Pugh, H.LLD., “Effect of
prestrain on yield surfaces in copper,” J. Mech.
Eng. Sci., 6, 150, 1964.

Phillips, A., “Yield surfaces of pure aluminum
at elevated temperatures,” Proc. IUTAM Symp.
on Thermoinelasticity, Springer, Berlin, pp.24
1—258, 1970.

Phillips, A., “Experimental study. Some thou-
ghts on its present status and possible future
trends. Problems of Plasticity, Sawczuk, A.
led.],” Int. Symp. on Foundations of Plasticity,
pp.193—233, 1972.

Phillips, A., and Ricciuti, M., “Fundamental
experiments in plasticity and creep of alumin-
um-extension of previous results,” Int. J. Solids
Struc., vol.12, pp.159—171, 1976.

Helling, D.E., Miller, A.K., and Stout, M.G.,
“An experimental investigation of the yield
loci of 1100-0 aluminum, 70:30 brass, and an
overaged 2024 aluminum alloy after various
prestrains,” J. Eng. Mater. Tech., vol.108, pp.
313—320, 1986.

Mroz, Z., “On the description of anisotropic
work-hardening,” J. Mech. Phys. Solids, vol.
15, pp.163—175, 1967.

Dafalias, Y.F.. and Popov, E.P., “A model of
nonlinearly hardening materials for complex
loading,” Acta Mech., 21, pp.173—192, 1975.

56.

o7.

58.

59.

60

61.

62.

63.

64.

65.

66.

67.

Dafalias, Y.F., and Popov, E.P., “Plastic inte-
rnal variables formalism of the cyclic plasticity,”
J. Appl. Mech., vol.98, Nod, pp.645—651, 19

76.
Krieg, R.D., “A practical two surface theory,”

J. Appl. Mech., vol.42, pp.641 —646, 1975.
McDowell, D.L., “Two surface theory for tra-
nsient nonproportional cyclic plasticity : part T —
development of appropriate equations,” J. Appl.
Mech., vol.52, pp.298 —302, 1985.

Stowell, E.Z., “A phenomenological relation
between stress, strain rate, and temperature
for metals at elevated temperatures,” NACA
TN-4000, 1957.

Prager, W., “Linearization in visco-plasticity,”
QOesterr. Ing. Arch., vol.15, No.1—4, pp.152—1
57, 1961.

Perzyna, P., “The constitutive equations for
rate sensitive plastic materials,” Q. Appl. Math.,
vol.20, No.4, Jan., pp.321 —332, 1963.

Geary, J.A., and Onat, E.T., “Representation
of non-linear hereditary mechanical behavior,”
ORNL TM-4525, 1974.

Chaboche, J.L., “Viscoplastic constitutive equ-
ations for the description of cyclic and aniso-
trepic behavior of metals,” Bull. Acad. Pol.
Sci., Ser. Sci. Tech. Tech., vol.25, No.l, pp.
39—48, 1977.

Krieg, R.D., Swearenge, J.C., and Rohde, RW.,
“A physically-based internal variable model for
rate-dependent plasticity, in : Inelastic Behavior
of Pressure Vessel and Piping Components,
Chang, T.Y. and Krempl, E.[eds.],” ASME,
pp.15—28, 1978.

Valanis, K.C., “A theory of viscoplasticity
without a yield surface, Part T : General theory
:Part [ : Application to mechanical behavior
of metals,” Arch. Mech., 23, pp.517—-551, 19
71.

Valanis, K.C., “Fundamental consequences of
a new intrinsic time measure,” Arch. Mech.
Stosov., vol.32, No.2, pp.171—191, 1980.

Im,S.. and Atluri, S.N., “A study of two finite
strain plasticity models : An internal time theory
using Mandel’s director concept, and a general



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

isotropic/kinematic-hardening theory,” Int. J.
of Plasticity, vol.3, pp.163—191, 1987.
Schmidt, C.G.. and Miller, AK., “A unified
phenomenological model for non-elastic defor-
mation of type 316 stainless steel-1. Develop-
ment of the model and calculation of the
materials constants,” Res. Mech., vol.3, No.2
, Sep., pp.109—129, 1981.

Krempl, E., McMchon, H., and Yao, D., “
Viscoplasticity based on overstress with a
differential growth law for the equilibrium
stress,” Mech. Mater., vol.5, No.1, pp.35—4
8, 1986.

Lowe, T.C., and Miller, A.K., “Modelling int-
ernal stresses in the nonelastic deformation of
metals,” J. Eng. Mater. Tech., vol.108, No.4,
Oct., pp.365—373, 1986.

Anand, L., and Brown, S., “Constitutive equ-
ations for large deformations of metals at high
temperatures, in: Constitutive Models of Def-
ormation, Chandra, J., and Srivastav, R.P.
leds.],” SIAM, Philadelphia, pp.1—26, 1987.
Nagtegaal, J.C., and de Jong, J.E., “Some
aspects of non-isotropic workhardening in finite
strain plasticity, in: Proc. Workshop on Plast-
icity of Metals at Finite Strain: Theory, Exp-
eriment and Computation, 1981, Stanford Univ.,
Lee, EH. and Mallet, R.L. [eds.],” published
by the Division of Appl. Mech., Stanford Univ.
and Dep. of Mech. Engn. Aeronau. Eng. and
Mech., R.P.I., Troy, pp.65—102, 1982.
Lehmann, Th., “Einige Bemerkungen zu einer
allgemeinen Klasse von Stoffgesetzen fur grosse
elasto-plastische Formanderungen,” Ing.-Arch.,
41, pp.554 —569, 1972.

Diens, K., “On the analysis of rotation and
stress rate in deforming bodies,” Acta Mech.,
32, pp.217—232, 1979.

Lee, E.H., Mallet, R.L., and Wertheimer, T.B.,
“Stress analysis for anisotropic hardening in
finite-deformation plasticity,” J. of App. Phys.,
50, pp.554—569, 1983.

Dafalias, Y.F., “The plastic spin,” ASME J.
of Appl. Mech., 52, pp.865—871, 1985.
Dafalias, Y.F., “A missing link in the macro-

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

scopic constitutive formulation of large plastic
deformations. In: Plasticity Today : Modelling.
Methods and Applications, Sawczuk., A., and
Bianchi, G. [ed.].” Elsevier Applied Science
Publishers, pp.135--151, 1985.

Onat, E.T., “Shear flow of kinematically
hardening rigid-plastic materials, in : Mechanics
of Material Behavior, Dvorak. G.]., and Shields,
R.T. [eds.],” Elsevier, Amsterdam-Oxford-New
York-Tokyo, pp.311-—324, 1984.

Montheillet, F., Cohen, M., and Jonas, J.J., *
Axial stresses and texture development during
the tortion testing of Al Cu and a-Fe,” Acta
Metall., vol.32, No.11, pp.2077 — 2089, 1984.
Mandel, J., “Equations constitutives et direct-
eurs dans les milieux plastiques et viscoplast-
iques,” Int. J. of Solids Struc., g, pp.725—74
0, 1973.

Kratochvil, ]J., “Finite-strain theory of crystalline
elastic-plastic materials,” J. of Appl. Phys., 4
2, pp.1104—1108, 1971.

Dafalias, Y.F., “Issues on the constitutive
formulation at large elastoplastic deformations.
Part 1:Kinematics,” Acta Mechanica, 69, pp.
11913, 1987.

Dafalias, Y.F., “Issues on the constitutive
formulation at large elastoplastic deformations.
Part 2:Kinetics,” Acta Mechanica, 73, pp.12
1—146, 1988.

Paulun, J.E., and Pecherski, R.B., “Study on
corotational rates for kinematic hardening in
finite deformation plasticity,” Arch. Mech., 3
7, 6, pp.661—667, 1985.

Bammann, D.J., and Aifantis, E.C.. “A model
for finite-deformation plasticity,” Acta Mech.,
69, pp.97-117, 1987.

Pecherski, R.B.. “The plastic spin concept and
the theory of finite plastic deformations with
induced anisotropy,” Acta Mech., 40, 5—6, pp.
807 — 818, 1988.

Anand, L., “Constitutive equations for hot-
working of metals,” Int. ]. of Plasticity, vol.
1, pp.213—231, 1985.

Haupt, P., “On the concept of an intermediate
configuration and its application to a represe-



ntation of viscoelastic-plastic material behavior,” ticity,” Int. J. of Solids and Structures, vol.2
Int. J. of Plasticity, vol.1, pp.303—316, 1985. 6, No.2, pp.149—163, 1990.

89. Dafalias, Y.F., and Rashid, M.M., “The effect 91. Dafalias, Y.F., and Aifantis, E.C., “On the
of plastic spin on anisotropic material behavior,” microscopic origin of the plastic spin,” Acta

Int. J. Plas., vol.5, No.3, pp.227) — 246, 1989. Mecha., vol.82, No.1—2, pp.31—48, 1990.
90. Dafalias, Y.F., “The plastic spin in viscoplas-



