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IWCC Legal Disclaimer

> The purpose of this presentation is to guide programs benefiting the copper
industry and to provide attendees with information to make independent
business decisions.
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AMETEK

> Global manufacturer of high-tech industrial
products

> Quoted on the NYSE (AME) since 1930,
headquartered in Berwyn, PA

> Annual sales of $6.6 billion in 2023.
> Serve a diverse set of niche markets and applications
> Distributed operating structure with ~18,500 colleagues

> 150 operating locations in 30 countries

Solving complex challenges to make the world a better place. It’s what we do.
VAMETEK
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> Automotive Lithium-lon batteries
(anodes material based on copper foil)

Over 3,000 SmartView installations with more than 1,000 in Metals

VAMETEK

SURFACE VISION

WWW.AMETEKSURFACEVISION.COM Confidential & Proprietary Information



Streaming Video
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Same resolution as SmartView inspection
Lossless image compression

Days of production videos. Each camera can have
up to 40TB at the camera level!

Ability to lock coils
Virtual coil rerun

Golden coil for detection and classification
improvements

60 fps update rate, smooth scrolling, “catch-up”
mode after live mode pause, and more!

Many live mode settings: pause at start of
inspection, start scrolling automatically, etc.

» SmartView Video Console - View 1

DESKTOP-P9J28QE ‘ Roll: 19_05_2021-19 (Recorded)

II> 10970617 mm [T 19396 m R21% AIMIETEIK
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VirtualView Inspection + Low Resolution Filter

> Rolling mill chatter creates large, low contrast defects
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— 0.6m

Original Streaming Processed image
Video image (zoomed out)
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SmartAdvisor 6.0

Latest Generation — based on 30+ years of experience
Monitoring Solutions

®
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The system detects a defect, now what?

Process monitoring
cameras

throughout line
Where was the

Internal defect created?

Surface inspection
Was the coil system at end of

produced in-house line
or purchased?

Was the defect Monitor surface
already there (from quality at
supplier)? beginning of line

Purchased
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Integrating Surface Inspection + Process Monitoring

Phosphate
treatment

Cooling Section

Cleaning
Section

_ [ @ Pl

Temper Tension . Surf
i AMETEK Surface
Zinc Pot Mill Leveler
Looper Inspection =
Entry Looper System Exit

> Monitor different locations or areas of your process

> Synchronize SmartView and SmartAdvisor cameras for S MI\?T ®
root cause analysis AD ISOR
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Integrating Surface Inspection + Process Monitoring
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Process Monitoring — Heat Treat Furnace Exit (Stitch)
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Process Monitoring — Heat Treat Furnace Exit (Scratch
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Process Monitoring — Synchronized w/ Surface Inspection
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Process Monitoring — Temperature (IR Camera)

the left edge which could ZE st .
lead to strip breaks. A -

Right edge of the strip is
hotter than the left edge.

®
WWW.AMETEKSURFACEVISION.COM Confidential & Proprietary Information VI\METEK

SURFACE VISION




Process Monitoring — Temperature (Casting)
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Copper Slabs/Bars Casting
Temperature measurement in bar
and slab processing and production

Profile temperature measurement in copper casting and hot rolling

processes using line scanners to provide a full thermal map of the
product and control the process.
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Process Monitoring — Temperature (Cold Rolling)
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Temperature measurement in cold Using the wedge effect, thermal imagers (scanners or pyrometers) are
rolling processes and for copper used to measure the strip temperature continuously to monitor and
strip and foils control the process.
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SmartEdge

Latest Generation — based on 30+ years of experience
Monitoring Solutions
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SmartEdge — Knife Edge Monitoring

Avoid Scrap

> Detect the onset of edge burr now, before bad product is
produced

> SmartEdge Monitoring show knife wear is approaching time
for maintenance

Reduce Knife Wear

> SmartEdge Monitoring provides real-time feedback for knife
adjustment while running, so knives stay in proper alignment
for the longest possible life

Meet Customer Quality and Tonnage

> SmartEdge Monitoring helps keep your line running smoothly S M n T
ith less downtime for i d yield ®
with less downtime for improved yie EDGE

> Edge quality is always in view

®
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SmartEdge — Knife Edge Monitoring

Video Review LA
=

Auto-Calibration

> Thickness changes are detected and presented onscreen at
the best magnification of the edge.

100% Video capture and storage
> SmartEdge captures the entire length of the trimmed edge

> Events can be found and analyzed for root cause.

Stabilized Video

> Large-sensor linescan cameras make SmartEdge immune to AT S R

SAIL

material bounce even at high magnification.

> Stabilized video on-screen helps the operator see subtle

defects and even shows knife eccentricities in the cut.
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SmartView 9.0

Latest Generation — based on 30+ years of experience
Surface Inspection

®
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Surface Inspection Principles

Cameral

Strip Surface
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Evolution of Surface Inspection

> Camera sensors
e CCD > CMOS
* High Sensitivity
* High Speed
* High Resolution
> [llumination

* High power LED
* Collimated or diffused

 Full light spectrum (from IR to UV) Electromagnetic spectrum
>Software ~—_7 V"V VVVVWWWWWWIW
* New, powerful computers are suited for Radiation type .
the computing demands of machine- . Infreed U'tfaV'O'et
learning/Al software . Ymm -

* Asingle computer can process multiple
camera signals

700 nm 600 nm 500 nm 400 nm
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Evolution of Surface Inspection — Multi-Channel Options

Continuous Color Inspection Time Multiplexing

White
LED 2

White
LED 1 : g

Note: A typical three LED
configuration is shown but more
LEDs can be added if necessary.

Blue LED

Red LED

I —
N —

Red ~

B “ - CLLLELE
- reen [ B g
[ITTTTTH
||
Green LED | Blue White jSEEEEs
LED 3

®
WWW.AMETEKSURFACEVISION.COM Confidential & Proprietary Information VSMURFAGVEIWE:I-EK



SmartLearn — Machine Learning (Al)

Machine Learning

> SmartLearn uses machine leaning (Al) to enable it to learn
without being directly programmed.

> SmartlLearn uses a machine learning algorithm to learn how to
recognize different defects.

> “Training” is simply done by collecting image samples and
allowing it to adjust itself and improve.

> By utilizing Color Multiplexing and VirtualView, SmartLearn has
multiple images of the same defect which improves classification

Pre-Learn
Rules

accuracy. —
. . . . Classifier Hole
> SmartLearn allows simple classification rules (ex. Repeaters) Engine 3
prior to machine learning algorithm and after making easy to 1 .
d dJ u St . Rules: Rules:

Classified Unclassified

> The interface is designed for the end user with a simple and
powerful interface.
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Benefits of Color Multiplexing/VirtualView + SmartLearn

> Color Multiplexing provides continuous inspection for multiple
camera/light angles to provide multiple images of the same defect.

>VirtualView provides continuous inspection and allows multiple classifiers
and recipes to be used for a single physical camera.

>Powerful defect classification software (SmartLearn) increases
classification accuracy when compared to rules-based classification.

>With optimized defect classification, identifying where defects are
occurring is simplified and corrective actions can be taken quickly.

>By reducing the number of defects, production yield is maximized.
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Thank You

Questions?

AMETEK
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