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BiW E-coating –Process Flow

Automotive E-coating is the anti-corrosion layer on a vehicle body
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KTL-IMC-Drier
KTL  (spraying/immersion)

(Kathodische TauchLackierung -or cataphoretic painting 

Coating 

the car body for corrosion resistance)



Motivation
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Flange Opening 

Time

Effect of temperature on Multi Material parts

Phenomenon:

- Flange opening at Max temperatureTmax

- Detachement of adhesive

Risk:

- Stifness reduction in the flange 

- Dimensional tolerance  (locally ) 
Spotweld

Multi Material BIW Flange opening due to mismatch in thermal 

expansion coefficients



Problem Overview

Objective

Optimize Number and Position of Spotwelds along two spot lines

Constraints

• Flange Opening < 0.4 mm  

• Distance of spotwelds from each other ≥ 35 mm

Pre-processor 

Ansa

Solver

Abaqus

Optimzation Tool

Optislang
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Spot line

Base Model

Number of spotweld : 49

Max Flange opening  - 0.29 mm 

Pitch uniform distribution -35 mm



Optimization methodology

Parametrize the spotline using Bezier curve (parametric curve) concept

The X-axis corresponds to the connection line length normalized form 0 to 1. The Y-axis represents the spotweld

density [number of points per unit length]. 
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Evolutionary algorithm is used as 

Optimization algorithm

Animation of a cubic Bézier curve

X1

X2

X3

Curve Length 800mm 

X1 - 240 mm, X2 - 480 mm, X3  -640 mm

Normalized values : X1- 0.3 , X2 -0.6, X3 -0.8



Design variables
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d0,d1,dx1,dx2,dx3 –Spotweld density  

- Pitch 35mm to 100 mm             

([1/100] 0.01 to [1/35] 0.028)

x1,x2,x3 –Normalized length of 

spotline –0 to 1



Optislang –ANSA interface using script
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ANSA optimization Task module Optislang –ANSA interface using script



Optimization setup in optislang
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d0,d1,dx1,dx2,dx3 –Spotweld density  

- Pitch 35mm to 100 mm             

([1/100] 0.01 to [1/35] 0.028)

x1,x2,x3 –Normalized length of 

spotline –0 to 1



Optimization results
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Spotweld Optimization B-Pillar -Overview

Objective : Minimize number of spotwelds

Design Variable : Spotweld pitch - 35 mm to 100 mm

Constraints : Max gap < 0.4, spotweld pitch > 35 mm
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Base Model Opti Model

Number of spotweld : 49

Max gap - 0.29 

Pitch uniform distribution -35 mm

Number of spotweld : 30

Max gap – 0.38

Pitch non uniform distribution - 35 to 83 mm
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Thank you for the attention.


