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Phoenix USA Inc. – Design Engineer

Thomas & Betts – Drafter/Designer

TACO Metals – Design Engineer
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My Background



Thermal Solutions Mfg.
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My Future

Happy Birthday to me!



Common Industry Material Types
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• Steel
• Cold Rolled
• Hot Rolled
• Stainless Steel
• 304
• 316



• Hot rolling is a mill process 
which involves rolling the steel 
at a high temperature

• Hot rolled steel is typically 
cheaper than cold rolled steel 
due to the fact that it is often 
manufactured without any 
delays in the process, and 
therefore the reheating of the 
steel is not required

• When the steel cools off it will 
shrink slightly thus giving less 
control on the size and shape 
of the finished product when 
compared to cold rolled.
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Hot Rolled Steel



• Cold rolled steel is essentially hot 
rolled steel that has had further 
processing.

• The material is cooled (at room 
temperature) followed by 
annealing and/or tempers rolling.

• Cold rolling increases the strength 
and hardness and decreases 
ductility of steel. In addition to 
improvement of mechanical 
properties, cold rolling results in 
more control over the shape and 
dimensions of the finished 
product.
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Cold Rolled Steel



• Type 304, with its chromium-nickel content and low 
carbon, is the most versatile and widely used of the 
austenitic stainless steels. Cheaper than 316 SS.

• Applications for this group of alloys are varied and all 
provide ease of fabrication and cleaning, prevention of 
product contamination

• Applications including auto molding and trim, wheel 
covers, kitchen equipment, hose clamps, springs, truck 
bodies, exhaust manifolds, storage tanks, pressure 
vessels and piping.
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304 Stainless Steel



• Type 316 is an austenitic chromium-nickel stainless and 
heat-resisting steel with superior corrosion resistance.

• It has a greater resistance to chemical attack than the 304 
family.

• It is durable, easy-to-fabricate, clean, weld and finish.
• This is an advantage for objects that require resistance to 

extreme environmental conditions such as salt water, de-
icing salts, brine solutions, or other chemical forms of 
chemical exposure. 
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316 Stainless Steel



• Pickled - is a metal surface treatment 
used to remove impurities, such as 
stains, inorganic contaminants, rust 
or scale from ferrous metals, copper, 
precious metals and aluminum 
alloys. 

• Galvanizing - is the process of 
applying a protective zinc coating to 
steel or iron, to prevent rusting. 
Galvanized steel is widely used in 
applications where corrosion 
resistance is needed without the cost 
of stainless steel.
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Material Protection
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Material Gauges
• Not all gauges are 

created equal.

11GA
Brass Sheet = .09074”
Steel Sheet = .1196”
Stainless = .125”
Galvanized = .1233”
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Radius Selection



BENDING FORMULA
(1.309 X MATERIAL THICKNESS) + (.44 X BEND RADIUS) = BEND DEDUCTION

For example:
11GA HR Steel = .120” thick
Bend radius = .125”
(1.309 X .120) + (.44 X .125) = .21208 round to three decimal places .212

12

Calculating Blank Length
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Calculating Blank Length

1.245 + 5.25 + 5.00 + 5.25 +1.245 = 17.99 

17.99 - .212 Bend Deduction= 17.142” unfolded blank length
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Bend Line Placement

To calculate the first bend line: 1.14”

Flange 1.245 – ½ Bend Deduction = 1.139” 

To calculate the second bend line: 6.18”

Add flange 1.245” + 5.25” – 1 ½ bend deduction = 6.177”
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Bending Sequence

• Layout of bending lines
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Bending Sequence

• Machine Set-Up



17

Bending Sequence

• First Bend
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Bending Sequence

• Second Bend
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Bending Sequence

• Third Bend
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Bending Sequence

• Final Bend
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Bending Sequence

• Layout of bending lines
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Bending Sequence

• Layout of bending lines
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Bending Sequence

• Layout of bending lines
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Part Duplication

Free 2D software: Draft Sight
3D Software: SolidWorks
Punch Program: Merry Mech.



Thank you!


