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Abstract: Aiming at the problem that when the finite element software is used to analyze the influence of multi parameter
changes on the research object, it is necessary to repeatedly model, define and modify parameters, an improved programming

method and graphical user interface establishment method were provided. Taking the dynamic shear extrusion connection of

Wk F 8 :2021-03-01 5 & [0 3 . 2021-05-045 SEAL 4 4 R

HEUH LA E OO IS E (18211812D)

BAEHERA R 995 B Hdb A RN B A, FENF R AL A S A DI R R T T B
WIRVERE DRI 24#Z . E-mail: mashibo1980@163.com

UL, B, = AR 7 5 ABAQUS R HF R A 8l 4 5 YT H 7% e 0 0 ob g T L) T b B B R 45 4, 2021,42(3) £ 311-318.

RONG Jiang, MA Shibo., YAN Huajun, et al. Applied research of secondary development of ABAQUS in the simulation of dynamic shear
extrusion connection[ J].Journal of Hebei University of Science and Technology,2021,42(3):311-318.



312 LT A = 5 A N e 2021 4f

intermediate billet as an example, the python language was used for secondary development of ABAQUS pretreatment, and
the kernel script of dynamic shear extrusion connection simulation was programmed. Then the graphic user interface of dynam-
ic shear extrusion connection was established by using RSG plug-in. Finally, simulation analysis was conducted. The results
show that users can input different process parameters, die parameters and blank parameters according to the actual situation
to complete the pre-processing operation automatically, which not only effectively solves the problems of complicated and error
prone model assembly, but also improves the accuracy of model assembly and simulation results, so the feasibility of the sec-
ondary development program and graphical user interface is verified. The study provides a powerful tool for the follow-up study
of the influence of different reduction, overlap, edge width and other parameters on the dynamic shear connection quality of

intermediate billet, and provides a reference for the secondary development of ABAQUS in other fields.

Keywords: special processing technology; motion simulation; Python language; ABAQUS secondary development; shear

connection
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Fig. 3 Mechanism of dynamic shear extrusion connection Fig. 4 Track diagram of upper and lower shears
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Fig. 5 Important segments of dynamic shear extrusion bonding process
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Fig. 6 Creating process of simulation interface for dynamic shear extrusion connection
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Tab.2 Related physical quantities and meanings of parametric simulation

e SRR YL AR PSt Lixu
BB GE HE billet width wl mm
Wk 28 HORHE B billet thickness t mm
VRORHR B2 billet temperature T1 C
JJ A5 blade width w?2 mm
B H S5 IR EDIN=: S height of stop edge h mm
oY LI shear temperature T2 C
Ty aH i lap amount L mm
JET & reduction R %
R85 L B sink temperature T3 C
HAb =% JEHE R B friction coeff f

[LYES E A EX film coefficient fe
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Fig. 7 Key process parameters
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DisplacementBC (name ='S-X', createStepName =" Step-1', region = region, ul = 1.0, u2 = UNSET,
u3=UNSET, url = UNSET, ur2 = UNSET, ur3 = UNSET, amplitude ="' X', fixed = OFF, distribution-
Type=UNIFORM,fieldName="",localCsys=None)

DisplacementBC(name='S-Y', createStepName="Step-1',

region=region,ul =UNSET,u2=1.0,u3=UNSET,url =UNSET,ur2=UNSET,ur3=UNSET, am-
plitude='S-Y', fixed= OFF, distributionType= UNIFORM, fieldName="",local Csys =None)

DisplacementBC(name =' S-jiaodu’, createStepName ='Step-1', region = region, ul = UNSET, u2 =
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UNSET,u3=UNSET,url=UNSET,ur2=UNSET,ur3=-0.017 ,amplitude="jiaodu’, fixed= OFF, distri-
butionType =UNIFORM, fieldName="",localCsys= None)
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Fig. 8 Graphical user interface for dynamic shear extrusion joint simulation
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Fig. 9 Stress nephogram
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Fig. 10  Strain nephogram
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