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Industrial and aerospace manufacturer [1]

Headquartered in Ft. Collins, CO

Company

Goals

1.Accurate & repeatable measurement of internal leakage

3.Ensure a compatible and adaptable solution

2.  Reduce annual volume of Zero Hour Returns

Objectives

1 TEST STAND

Built gravity fed test stand
at Virginia Tech

-Simulation of Woodward
hydraulic test stands

4

Developed LabVIEW
dashboard to automate

pass/fail detection

LabVIEW
DASHBOARD

-Automated measurement

-Continuous testing
monitoring

3
LEAKAGE

DETECTION

Integrated sensor to
detect leakage drops

-Real-time drop
detection

-Accurate under
varying flow-rates

2 SENSOR

Selected a
photoelectric sensor

with an infrared beam

-Fast response time

-Unaffected by
fluid color

[2]

Methods & Solution Approach
Adaptive approach to manage uncertainty and iteratively refine designs 

Operator-dependent internal leakage
testing causes inaccurate data and

missed defects leading to:

Reliance on operator-subjective
internal leakage testing procedures

Inefficient corrective action
procedures

Inaccurate reporting of defective
parts & test data

Problem

Results & Impact
Qualitative

Reduced operator dependency  

Strengthened confidence
in defect detection 

Improved reliability of test
data 

Quantitative

<10%
Gage R&R

50%
Reduction in Zero

Hours Returns (ZHRs)

≥80%
Compatibility across

14 test stands

$146,583
Saved annually

0.95% 79% 89.5% 20%

Gage R&R
Reduction
in ZHRs

Compatibility
across 14 test

stands

Increase in
Pass/Fail
Detection

 [1] “About,” Woodward, https://www.woodward.com/about/#our-company (accessed Apr. 3, 2026).
[2] PM-U25 panasonic, photoelectric sensor, 855NM infrared led ROHS compliant: YES | newark electronics,
https://www.newark.com/panasonic/pm-u25/photoelectric-sensor-6mm-npn-24vdc/dp/41AH4692 (accessed Apr. 27, 2026).


