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ARTICLE INFORMATION ABSTRACT
Original Research Paper In a mechanical assembly, errors arising from part manufacturing or assembly process may cause
Received 17 April 2014 significant variation in final assembly with respect to the ideal model and affect the quality and
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Available Online 04 October 2014 performance of product. In sheet metal products due to high order of compliancy of components,

errors generated during assembly process are as important as parts’ manufacturing tolerances.

Therefore, it is crucial to have a comprehensive model in order to analyze the assembly process of

Keywords: . . .

Toﬂance Analysis of Compliant Sheet Metal these structures and represent the relationship between part tolerances and final assembly errors.
Assemblies However, it should be noted that assembly processes are often complex and nonlinear in nature. In
Contact Interaction sheet metal structures, the most important factor that makes the assembly process nonlinear is

Surface Continuity ) contact interaction between mating parts during assembly. If this factor is disregarded and the
Nonlinear Finite Element Analysis

Improved Sensitivity-Free Probability Analysis assembly process is only represented based on linear force-displacement relationship, the model will
result in part penetration and a remarkable difference between theoretical and experimental results
will occur. Another important feature in sheet metal tolerance analysis is the surface continuity of
components which makes the deformation of the neighboring points of a plate correlated. This paper
aims to present a new methodology for tolerance analysis of compliant sheet metal assemblies in
which a nonlinear finite element analysis is integrated with improved sensitivity-free probability
analysis in order to account for effects of contact interaction and surface continuity of components
and calculate the assembly error. The accuracy of this approach is confirmed by an experimental
case study and Monte Carlo simulation.
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5- Root Sum Squares

6- Sensitivity-Free Probability Analysis
7- Dimension Reduction (DR)

8- Enhanced Dimension Reduction (EDR)
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1- Method of Influence Coefficients
2- Key Characteristics

3- Sensitivity Matrix

4- Finite Element Analysis
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3- Spring-back
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1- Correlation
2- Principal Component Analysis (PCA)
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4- Key Options

5- Real Constants

6- Shell Element (SHELL)

7- Solid Element (SOLID)

8- Contact Element (CONTA)

9- Target Element (TARGE)

10- Multipoint Constraint Element(MPC)
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1- ANSYS
2-LS-DYNA
3- Explicit-Implicit
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2- Probability Density Function
3- Pearson System

4- Expectation Operator

5- Skewness

6- Kurtosis
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1- Computerized Numerical Control (CNC)
2- Migtigarc®

3- Coordinate Measurement Machine (CMM)
4- RENISHAW® Cyclone

5- DXF

6- MATLAB
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