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Experimental and Numerical Comparison of Constitutive EquationsDescribing Cooper
Behavior in Moderate Strain Rate Using Wire Drawing Process

: Department of Manufacturing Engineering, Facultygfchanical Engineering, University of
A.Mahmoud Aghdami Tabriz, Tabriz, Iran
B. Davoodi School of Mechanical Engineering, Iran Universifysgience and Technology, Tehran, Iran
Abstract

In this article the prediction accuracy of John&wok and Zerilli- Armstrong constitutive equatioims describing materials
behavior in copper wire drawing process moderate wesestigated. Wire drawing force was measuredifferent combinations of
drawing speed and areal reductions using a lod¢aehected to the drawing die. Simulation of wdrawing process according to
experimental test were done using Johnson-Cook Zaili- Armstrong constitutive equations. A VUHARBubroutine was
developed to introduce the constitutive equatianBriite element code. Drawing force was considexedh parameter to compare
the simulation results with experimental ones. Resshowed that simulation with Zerilli- Armstrongguation have better
correlation with experimental results than Johng@oek equation and in some circumstances it comlpldits on experimental
results. This shows the great accuracy of simuladiad constitutive models.

Keywords: Dynamic behavior, Constitutive equation, Johnsaokederilli-Armstrorg, Wire drawing.
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C User subroutine vuhard
subroutine vuhard (
C Read only -
*  nblock,
* nElement, nIntPt, nLayer, nSecPt,

*  ]Anneal, stepTime, totalTime, dt,
cmname,

*  nstatev, nfieldv, nprops,

*  props, tempOld, tempNew, fieldOld,
fieldNew,

*  stateOld,
*  eqps, eqpsRate,
C Write only -
*  yield, dyieldDtemp, dyieldDeqps,

stateNew)
C
include 'vaba_param inc'

dimension

*  props(nprops),

*  tempOld(nblock),

*  fieldOld(nblock nfieldv),
*  stateOld(nblock nstatev),
*  tempNew(nblock),

*  fieldNew(nblock nfieldv),
*  eqps(nblock),

*  eqpsRate(nblock),

*  yield(nblock),

*  dyieldDtemp(nblock),

*  dyieldDegps(nblock,2),

*  stateNew(nblock nstatev), jElem(nblock)

parameter ( zero = 0.d0, eqpsFail = 0.25d0 )
parameter ( one = 1.0d0, small=1.0e-5)
character*80 cmname

Cowgny —F
C Plastic Properties
A =90000000
B = 292000000
D=031
C=0.025
e0=1

do 100 k = 1,nblock
strain = eqps(k)
strainrate = eqpsRate(k)
temp = tempNew(k)

if (strain .LE. small) then
strain = small
end if

if (strainrate LE. small) then
strainrate = small
end if

Yield(k) = (A + (B * (strain ** D)))
* ¥ (1+C * log (strainrate/e0))
dyieldDeqps(k,1) = (strain ** (D-1)
* *B*D
* ¥ (1+C *log (strainrate/e0))

dyleldDeqps(k,2) = (A + (B * (strat
D))*

*  (C/(strainrate))

100 end do
C
retum

end
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