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PCBA Modal Analysis

Note: Modal Analysis can be considered as a virtual 
quali�cation study for Sine sweep tests and random 
vibration tests.

Introduction

•  Vibration Modes are inherent properties of a structure, and are determined by the material 
    properties (mass, damping, and sti�ness), and boundary conditions of the structure. 
•  Each mode is defined by a natural (modal or resonant) frequency, modal damping and a mode    
    shape
•  Test Case: Modal Analysis of PCBA Assembly with 4 constraint locations to study the inherent 
    property of this structure



FEA Procedure Outline

Test Objective
•  To determine fundamental modal frequencies of an electronic PCBA using FEA

Methodology
•  Step 1:  Geometry and Material Properties
•  Step 2:  Loads and Boundary Conditions
•  Step 3:  FEA Model
•  Step 4:  Sample Results
•  Case Study Benefits



Step 1: Geometric Model &  Material Properties

Material Properties

CAD MODEL: PCBA-Fixture setup with stando�s



Step 2: Loads & Boundary Conditions 

Constraints/BC

Constraint Location

 Modal Analysis helps determine the fundamental frequency modes

Fixed Support

Mounting holes on �xture-shock 
table



3-D 10-Node Tetrahedral Structural Solid

10 nodes 3-D space

DOF: UX, UY, UZ

3-D 20-Node Structural Solid or Layered Solid

20 nodes 3-D space

DOF: UX, UY, UZ

Step 3: FEA Model

Element Type Used

SOLID187 SOLID186



2nd Mode Shape - Frequency: 585 Hz1st Mode Shape - Frequency: 305 Hz

3rd Mode Shape - Frequency: 850 Hz

Step 4: Modal Analysis Results

Outputs
•  Mode Shapes-displacements
•  Critical locations for sensor mounting-accelerometer 
    and strain gages



Case Study Bene�ts

•  Quick and easy analysis for understanding product behavior 

•  Provides insights for sensor placement and valuable transmissibility 
    information 

•  Useful and necessary for vibration damage quantification
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