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Multi Stage Simulations for Autobody Member Part

C. D. Park, B. M. Kim, W, J. Chung
(Received September 23, 2005)

Abstract

Most of automobile member parts experience severe springback problems because of their complicated shape and high
yielding strength. Now it becomes imperative to develop an effective method to resolve these problems. However, there
remain several obstacles to get accurate estimation of dimensional shape. Especially the effective algorithms to simulate
sheet metal forming processes including drawing, trimming, flanging and springback is demanded for the multi stage
simulation of automobile member parts. In this study, for the purpose of accurate springback calculation, a simulation
program which is robust in springback analysis is developed. Favorable enhancement in computation time for sprihgback
analysis by using latest equation solving technique and robust solution convergence by continuation method are achieved
with the program. In analysis, the multi processes of rear side member are simulated to verify the system. For the
evaluation of springback accuracy practically, all conditions including boundary conditions for springback analysis and
inspection conditions for dimensional accuracy are applied. The springback results of simulations show good agreement
with the experiments.

Key Words : Multi-Stage Forming, Rear Side Member, Springback Simulation, High Strength Steel, Finite Element
Analysis, Compensation.
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Fig. 3 Mechanism of springback/go
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Fig. 5§ Mechanism of twist
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Fig. 6 Shapes of the rear side member panel and
important sections
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Upper Die

Fig. 7 Modeling of tools for drawing operation

Trim line

Fig. 8 Modeling of trim line for trimming operation
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Fig. 9 Modeling of tools for flanging operation
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Table 1 Modeling conditions for simulations

Blank Size(mm) Forming
Classification (Number of element) Velocity
Initial Step | Last Step (m/s)
Forming 8 2 10
Analysis (6,608) (69,401)
Sprmgbéck | ! 5
Analysis

Table 2 Mechanical properties of SPRC 340

Item Value
Yield strength (MPa) 280
Tensile strength(MPa) 337
Elongation (%) 35
Hardening exponent, n 0.16
Plastic strain ratio, r 1.54
Friction coefficient, u 0.15
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Fig.10 Checker for measuring gap and flush of rear
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Fig.12 Boundary conditions for springback analysis
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Small Springback

(b) +Y direction (+: spring back, -: spring go)

Fig.13 Springback displacement in Y direction
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Fig.14 Comparison results of the springback in Z
direction
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Fig.15 Evaluation of springback simulation accuracy

with experimental panel
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