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Overview Pre Processing Post Processing

Deflection measurement of robot arm

Objective

To identify structureôs maximum 

displacement during the loading of 

the glass parts and during the 

movement of the loaded arm.

To propose optimum design 

according to deformation 

allowance.

Analysis Type 

ÅGeometry nonlinearity

ÅNonlinear Quasi-Static Analysis

Modeling : 3D Solid Element/ 2D Shell Element (Glass 

size >2000 mm)

Boundary Condition: Glass is attached to the robot arm 

using contact

Loading Condition: Acceleration values have been defined 

as the loading condition to identify robot armôs deformation 

when it accelerates, moves uniformly and decelerates.

Load

Reinforcement

Plan 1 Plan 2

Acceleration loading input according to time

Deformation results at arm end nodes during glass transfer

(pan 1 & plan 2)

Max Stress: 15.82 MPa Max Displacement: 6.5 mm

For steady state, both plan 1 and plan 2 are within the 

allowance deformation

Max

Max

When the weight of plan 2 model is increased by 3.2 kg  (2% 

of total weight) 

- maximum displacement decreases from 13 mm to 7.7 mm 

(deflection decreases 40%)



Overview Pre Processing Post Processing

Safety evaluation of semiconductor CVD chamber 

under vacuum load

Objective

Evaluation of semiconductor CVD 

chambers structural safety under 

self weight and repetitive vacuum 

load.

Analysis Type 

ÅLinear static analysis

Modeling :  3D Solid Element 

Loading Condition : self weight+ vacuum load

Current design has an excessive safety factor. Design 

modifications are required  to decrease the costs of 

production.

Analysis model

Chamber Body

Top Lid

Shower 

Head

Heater

- compared to allowance stress, calculated stress is very 

small

Displacement distribution

Maximum displacement: 0.1 mm ( at the top lid)

4.5 MPa

8.4 MPa

9.6 MPa

Maximum  stress: 9.6 MPa  (at top lid)

Stress distribution



Overview Pre Processing Post Processing

Design of semiconductor CVD chamber to 

improve flow uniformity 

Objective

Evaluation of shower nozzle's 

injection uniformity of  a 

semiconductor CVD chamber

Analysis Type 

ÅTransient flow analysis

ÅFluid flow module

Analysis condition: 

- k-Ů turbulence model, initial stabilization step applied

- Inlet condition (velocity

- Outlet condition(pressure)

- Wall condition (no slip)

Graph generation on the model to evaluate flow uniformity 

velocity and turbulence intensity

MOCVD chamber

Inlet: Shower nozzle 1140 sccm injection

Outlet

Fluid flow CAD model

CAD model for 

modified design

Performance improvement 

of fluid distribution

Visualization of fluid flow and  gas uniformity


