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Motivation Design Iterations
The UMass Industrial Automation class requires a learning
aid to practice Industry 4.0 concepts.

Objective

Design stations 1 & 5 to be reliable and repeatable,
integrating 5 smart sensors as part of a larger assembly line
serving as a learning aid for MIE 690: Industry 4.0. "

Specifications

Decreased space use
L Improved ease of use
DFMA improvements

Self aligning
- Increased stiffness
Piston connection

Requirements Target Specifications

99% success rate

Boltless stage removal
Fewer pinch points
TPU wing instalation

Selected Solutions

Designs Considered and Selected
Vibratory Rotational
Table Magazine

Load path optimized
| correct height for
part placement

Compliant Mechanism

Mechanical Ejection Performance Evaluation
Reliability and Repeatability *N = 1000

Bracket w/ Threaded Insert Station 1 Chair Station 1 Table Station 5 Chair Station 5 Table

96.53%

Blocks sliding Block Block Block pushed Block fully
through entering contacted by through TPU seated on the
magazine staging area piston wings base plate

TPU Wing Force

Analysis

Fall: FOS Justification | Magazine Sliding | Piston Sizing | Block Ansys
Spring: TPU Wing Sizing | Spring Sizing | Magazine Loading Ansys

Beam Design Optimisation — 3D Design Space
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Ease of Use Loading Station 1 Chair Chute(1 is Easy, 5 is Hard) Ease of Use Loading Station 5 Chair Back(1 is Easy, 5 is Hard)
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Recommendations

e Iterate Station 1 Chair Chute Design — Improve reliability
® |[terate Station 5 Chair Back — Reduce stress concentration

COMMITMENT. INTEGRITY
EXCELLENCE
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Analysis Design Iterations

Fall: FOS Justification | Magazine Sliding | Piston Sizing | Block Ansys
Spring: TPU Wing Sizing | Spring Sizing | Magazine Loading Ansys

Beam Design Optimisation — 3D Design Space
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Final Product v
Block Boltless stage removal
Filters

Fewer pinch points
TPU wing instalation

Load path optimized
| correct height for
part placement
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