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Robotics in Thermal Spray

Isaac Asimov 
1920-1992



Asimov’s 3 laws of robotics

1. A robot may not injure a human being or, 
through inaction, allow a human being to 
come to harm.

2. A robot must obey the orders given it by 
human beings except where such orders 
would conflict with the First Law.

3. A robot must protect its own existence as 
long as such protection does not conflict with 
the First or Second Laws.
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Automation=Labor Savings 

NOT Human Obsolescence 

1900 

41 percent of workforce 

employed in agriculture

Farming an early automation success story

2000 

2 percent 



Automation is the Solution

Not the Problem

Luddites “Frame Breaking” 
(destroying a loom) early 1800s

1968

1 transistor/dollar

2002

3,800,000

transistors/dollar

One of these guys must be WRONG:
Ben Bernanke:” Deflation is defined as a general decline in prices” 

Dan Allford: “Progress is lower prices due to improved efficiency”
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Automation

ADVANTAGES

1. Safety

Removes operator from 
heat, fumes and noise

2. Coating Quality

Precise control of gun 
speed, height and angle 
improves thickness  
control 

DISADVANTAGES

1. High initial investment

2. Higher tooling cost

Parts position must be 
repeatable

3.  Programming costs



What's wrong with this picture?



Health and Safety Concerns

• Fumes (inhalation danger)

• Metal powders (inhalation danger)

• Heat (burns)

• Bright light (eye and skin damage)

• Sound (Hearing damage)

• Flammable gases (burns & explosions)

• Large fast moving parts (crushing injuries)



Safety Standards

Humans Robots



Fake News You Will Never See



What's wrong with this picture?



Critical Spray Parameters

Parameter

Impingement Angle

Travel Speed

Travel Length

Travel Pause

Gun height

Power feed rate

Energy (fuel or arc)

Surface Preparation

Affect on Coating

Bond strength, Kinetic energy, DE

Thickness & residual stress

Deposit Shape

Thickness consistency 

Thermal energy, spray diameter

Thickness, density

Bond strength, density

Bond strength, inclusions
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Solved with Closed

Loop Control



Configuration?

• 1 axis or 6?

Part complexity

Ability to “whip”  the torch off the part

Tight control over step over distance

Ability to apply near net shape to reduce powder usage 

(DE), application time and grinding

• Closed loop control

Gun motion

Part motion (surface speed= gun speed + Part speed)

Powder feed rate

Oxy Fuel or Arc Energy



Tools and Tech 

• Programming with macros

• Automatic programming with vision

• Constant surface speed demo

• Video  data monitoring

• Touch work adaptive control

• Laser based adaptive control

• Collaborative robots



Programming Using Macros



Automatic Programming with Vision



Constant Surface Speed



Video Monitoring



Touch Work for Adaptive Control



Laser Based Adaptive Control



Collaborative Robots 



Thanks For Attending

Dan Allford          dan@arcspecialties.com (713) 631-7575
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