
Accepted Manuscript

Validation of Johnson-Cook Plasticity and Damage Model using Impact Experiment

Xuemei Wang, Jun Shi

PII: S0734-743X(13)00094-8

DOI: 10.1016/j.ijimpeng.2013.04.010

Reference: IE 2218

To appear in: International Journal of Impact Engineering

Received Date: 17 October 2012

Revised Date: 28 February 2013

Accepted Date: 22 April 2013

Please cite this article as: Wang X, Shi J, Validation of Johnson-Cook Plasticity and Damage
Model using Impact Experiment, International Journal of Impact Engineering (2013), doi: 10.1016/
j.ijimpeng.2013.04.010.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijimpeng.2013.04.010


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

*Corresponding author. Tel: +1 860 610 7086: fax: +1 860 353 3201 

Email address: wangxm@utrc.utc.com (X. Wang) 

1 Present address: Rolls-Royce Corporation, 2001 South Tibbs Avenue, Indianapolis, IN 46241, USA 

Validation of Johnson-Cook Plasticity and Damage Model using Impact Experiment  

Xuemei Wang* and Jun Shi1  

United Technologies Research Center, 411 Silver Lane, East Hartford, CT 06108, USA 

 

ABSTRACT  

 

The validity of the Johnson-Cook constitutive relation and failure criterion at high strain-

rates, up to ~106 s−1, was assessed by predicting the dynamic response of Ti-6Al-4V 

under high speed ball impact at various velocities and angles. White light scanning was 

performed to characterize impact craters formed on target surfaces. The measured crater 

was compared with that predicted by the corresponding finite element model developed 

using the finite element code Abaqus/Explicit. The target material behavior was modeled 

by the Johnson-Cook material model that induced both plastic deformation and damage 

mechanism. Good agreement was obtained between the experimental measurements and 

numerical predictions for all testing conditions.  
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1. Introduction 

 

Metal deformation and rupture under impact loading is a complex and dynamic process, 

always involving high plastic strains as well as large changes in strain rates. The 

Johnson-Cook (J-C) material model has been widely used to model impact and 
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