Review — Newmark time integration

— Equation of motion =~ Mu=-R(u)+F(?)

— Integrate WRT time using time stepping:

Configuration Configuration

— (1) Initialize  u’ =u(t=0) v“—%(t—(l) “3
a’ = _R@") + F(0)

Newmark Loop ,
Af

— (1) Solve ~ Ma™"! R{u" + A" +T[(l—ﬁz)a” + pra™! ]] +F(t,1) -

_ (2) Update vn—i—l :VH+N|:(1—ﬁ1)HH+ﬂlﬂn+l:| _

2
- w™ =u” + A" +NT'[(1—,6’2 )a” +ﬁga”+l}
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Displacement of 1D bar
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subroutine wvumat(nblock, ndir, nshr, nstatev, nfieldv, nprops,
lanneal, stepTime, totalTime, dt, cmname, coordMp, charLength,
props, density, strainInc, relSpinlnc,
tempOld, stretchOld, defgradOld, fieldOld,
stress0ld, stateOld, enerInternOld, enerlnelasOld,
templNew, stretchNew, defgradNew, fieldNew,
stressNew, stateNew, enerInternNew, enerInelasNew )
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implicit double precision (a-h,o0-z)

dimension props(nprops), density(nblock), coordMp(nblock,*),
charLength(nblock), strainInc(nblock,ndir+nshr),
relSpinInc(nblock,nshr), tempOld(nblock),
stretchOld(nblock,ndir+nshr),
defgrad0ld(nblock,ndir+nshr+nshr),
fieldOld(nblock,nfieldv), stressOld(nblock,ndir+nshr),
stateOld(nblock,nstatev), enerInternOld(nblock),
enerInelasOld(nblock), tempNew(nblock),
stretchNew(nblock,ndir+nshr),
defgradNew(nblock,ndir+nshr+nshr),
fieldNew(nblock,nfieldv),
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Viscoplastic stress update

(For a generic integration point)

Given {As;.c}.&;. At} Compute {c7.&]™
1. Compute Ae;; = Ac; — AeyS; /3 Sj=o) — ;13
* E * H * _*
3. Using Newton-Raphson iteration, solve for ac,
el +Ae v as, V" 3
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. S;
4. Calculate g+ -} SEAZ, Sng(o;gﬁEM&) i
2(1+v)o, (1-2v)
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MATERIAL, visplas_vumat
STATE VARIABLES, 2 % Number of material state
variables (if the key is omitted the number of state vars
defaults to zero)

PROPERTIES
70.d03, 0.3d0 $® E (MPa), nu;
70.d0, 0.1d0, 5.d0 $ Y (MPa), e0, n
0.1d0, 10.d0 % edot0, m

END PRCPERTIES
END MATERIAL

DENSITY, 0.000005d0

s11

TIME STEP, 0.000001
NUMBER OF STEPS, 20000
STATE PRINT STEPS, 500
USER PRINT STEPS, 30

1 1
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