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Secondary Development of Parametric Modeling for Metal Structure
Damage Guided Wave Monitoring Based on ABAQUS
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(1. State Key Laboratory of Mechanics and Control of Mechanical Structures,Nanjing University of
Aeronautics and Astronautics , Nanjing 210016, China;
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Abstract ; Due to serious deficiency of sample data in the study of structural damage identification and location, a large number of
virtual data samples need to be abtained through numerical simulation. In order to improve the efficiency of finite element
modeling and data extraction, the parameterized modeling tool for guided wave monitoring of metal structure damage is developed

based on the ABAQUS secondary opening function of Python languag. The tooll is used to study the influence of crack length on

the characteristics of Lamb wave signals, and its reliability is verified by comparing with the existing conclusions.
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s = mdb. models [ “ Model — 1 “]. ConstrainedSketch
(name="__profile__", sheetSize =200.0)

s.rectangle ( pointl = (0.0, 0.0), point2 = ( length_0,
width_0) )

p=mdb. models [ “Model — 1 "] . Part ( name = “Part— 1,
dimensionality=THREE_D , type=DEFORMABLE_BODY )

p = mdb.models[ ‘Model—1"] .parts[ Part—1"]

p-BaseShell ( sketch=s)

if hole_ 0==1.

sl. CircleByCenterPerimeter ( center = ( x _hole _0, y_
hole_0) , pointl = (x_hole_0,y_hole_0+1) )

p. CutExtrude ( sketchPlane = f1 [ 0], sketchUpEdge =
el[ 1] ,sketchPlaneSide = SIDE1, sketchOrientation = RIGHT,
sketch=s1, flipExtrudeDirection = OFF)

p-CutExtrude ( sketchPlane = f1.findAt ((0.1,0.1,0.0)),
sketchUpEdge =el.findAt( coordinates = ( length_0, width_0 *
2.0/3.0,0.0) ) , sketchPlaneSide = SIDE1 , sketchOrientation =
RIGHT ,sketch=s1, flipExtrudeDirection = OFF)
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for i in range (0, VibrationNumber_0) ;

¢l =s.CircleByCenterPerimeter ( center = (float ( Vibration_
exciter_0[i][1]) ,float( Vibration_exciter_ 0[i][2])),

point]l = ( float ( Vibration _exciter _0[i] [ 1]), float
('Vibration_exciter_0[i][2]+1)))

s.RadialDimension ( curve =gl , textPoint = (1,1) , radius =
float( Vibration_exciter_0[i][3]))

p. PartitionFaceBySketch ( sketchUpEdge = el. findAt
(coordinates = (' length _ 0, width _0/2, 0.0) ), faces =
pickedFaces ,sketch=s)
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mdb.models [ “Model — 1 ] . Material ( name = “Material —
vibration”)

mdb.models[ ‘Model—1"] .materials[ “Material —vibration”] .
Density ( table = ( ( vibration_density_0,) ,))

mdb.models| ‘Model—1"].materials [ “Material —vibration”] .
Elastic ( type = ENGINEERING _ CONSTANTS, table =
( (vibration_E11_0, vibration _E22 _0, vibration _E33 _0,
vibration_ V12 _ 0, vibration _ V13 _0, vibration _ V23 _0,
vibration_G12_0, vibration_G13_0, vibration_G23_0),))
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for i in range (0, VibrationNumber_0) :

for v in Vibration_exciter_Displacement.values

nodelabel =v.nodeLabel

X_displacement =v.data[ 0 ]

Y_displacement =v.data[ 1 ]

7._displacement =v.data[ 2 |

mdb.models[ "Model—1"].DisplacementBC ( name = “dis—"+
str( nodelabel ) , createStepName = “Step—1~, region = region ,
ul = X _ displacement, u2 = Y _ displacement, u3 = Z _
displacement, url = UNSET, ur2 = UNSET, ur3 = UNSET,
amplitude = “Amp - 1 7, fixed = OFF, distributionType =
UNIFORM, fieldName =", localCsys = None )
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