
Analysis and Diagnosis Support for Car Crash 

Simulation Results

• Collaboration
• A collaboration with the engineers in India is taken into consideration

• Collaboration: international teams & teams from other disciplines

• Complexity
• The team is international and decentralised

• The sample of the team studied is in France and is composed of 11 engineers

• Each engineer is working on a vehicle project (sometimes more than on)

• Exigencies 
• Deliver potential CMs on a daily basis

• Ensure the activity at a lower cost

• Robustness of the proposed corrective actions

• OBJECTIVES
• Ease the activity of crash simulation analysis

• Reduce the time of the activity
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CONTEXT, STAKES & OBJECTIVES OBSERVATIONS & ANALYSIS

CONTACT

The subject of interest is the process of analysis of the crash behavior of the vehicle: Car crash simulation analysis. 

PROPOSITION 

NEED FOR KNOWLEDGE REUSE

Performance

Side of impact

Module

Serial No 11 Rear RCAR

Project Code XFK / KFK LH

CADICS CRITERIA Respect du panier de pièces / Respect of damaged parts 

Date 31/08/2018

Milestone CY Body Study by  Vasan (z012761)

Issue Occurred Before Yes

1. Clarify the ISSUE 3. Diagnosis: Analyse the Root Cause 6. Results

5. Implement Countermeasure

Failure Item Failure Mechanism

High Membrane Plastic Strain High Stiffness in rear crash box

7. Lessons Learnt

Crashbox must not be too stiff or less stiff, it should be optimised to 

withstand required force and absorb energy

4. Develop Countermeasures 8. C/M based on experience or Physics fundamental

Physics Fundamental

9. Feasibility C/M

Designer feasibility yet to be confirmed

2. Set the Target (CM Direction)

Membrane plastic strain Target: <2%

CM Direction
Reduce the stiffness of the crash box 
module

Membrane plastic strain value is higher in LH 
Rear Side member and Rear Floor Panel

CM Proposal 

1. Since the Stiffness of rear crash box is high, Rear Crash box compression is less

2. Thus more force is transferred through Rear Side Member and leads to buckling of rear side member without 
compression of crashbox

Reduce the stiffness of the crash box to have a good compression and to absorb more energy

Initial Model

C/M Model

40 gm Mass saved per vehicle

REAR SIDE MEMBER

2.79%

REAR FLOOR

LHRH

% of Compression 46.9%

59 mm

81 mm

59 mm

% of Compression 46.9% / 64.4% 

Material:  XE590B
Thickness: 1.6 / 1.5 mm
Elongation Limit: 10% 

REAR CRASH BOX

REAR SIDE MEMBER

REAR FLOOR

1.8%

CHALLENGES
➢Design a Knowledge Management System (KMS) to support the analysis &

diagnosis of the simulation issues and the proposition of corrective actions to meet

the requirements.

• The KMS will assist the engineers so the need of an interaction human KMS will be taken into account.

• The KMS ensures the collaboration within the team and needs to be adequate to their actual activity. 

Capitalisation on an issue analysis, diagnosis 

and CM proposition 

Multiple projects, multiple issues

KMS for analysis and diagnosis: Proposition based on 

pattern language 

Observations at the team level: Induced dysfunctions

Impact on the project level (inspired from “Process Hazard Analysis”) 
(Mazouni et al., 2007)

Design a support system, based on the knowledge and expertise, 

to assist the experts activity.

Description As is: Process & Data/ Information Transfer

Analysis of causes propagation

• Induced dysfunctions are dysfunctions

potentially engendered by the proper

characteristics (intrinsic) of the category

or by dysfunctions of another one

(inter-category).

• Interdependency between the most

important dysfunctions.

• Most inducing dysfunctions comes form

the information & knowledge category.
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