Chapter 2

Metals, Alloys, Oils
& Hardness Testing

Prediction is difficult—particularly when it involves the future.
—Mark Twain

Introduction

This chapter covers common sizes and shapes of steel products, common steel
finishes, steel and aluminum numbering systems, steel categories, pipes and
tubing, special steel products including stainless steel, rust prevention, metal
hardness testing, metal hardening and the importance of metal grain direction.

Section I — Common Carbon Steel Sizes & Shapes
Carbon Steel Plate & Bar Sizes

Steel is available in the standard dimensions listed in Table 2-1.

Maximum | Width or Incremental
Product Thickness | Diameter Dimensions
(inches) (inches) (inches)
> 3684 Even-numbered gages are most common; odd-

Sheet Steel numbered gages are special order.

'/s2—'/, thickness, then '/js— 1 thickness, then

3
= s > 8-60 !/e— 3 thickness, and '/, above 3 thickness.

Plate Steel

Thickness: '/j¢ increments, but usually '/

- =8 . . .
I};::angular increments. Width: '/, increments.
Round Bars - =8 Diameter: '/; increments.

Table 2-1. Product size, shape and increment availability of carbon steel.
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Carbon Steel Products

Figure 2-1 shows many of the available carbon steel product that will work
for most any project. A lot of the structural shapes—bar stock, plate, sheet and
tubing—are also available in alloy steels, stainless steel, aluminum and brass.
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Figure 2-1. Common carbon steel products.
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Differences between Stock, Standard & Special
There are three terms you are likely to hear at a metal supply house—terms
which suppliers are likely to redefine for their convenience and profit:

e Stock — Metal the supply house has on hand.

e Standard —Metal in a particular shape, size or alloy that is regularly
produced by the industry. This material may or may not be in the steel
seller’s inventory.

e Special — Metal forms, shapes, sizes and alloys not regularly produced.
They are made for a specific customer.

Problems arise when standard products not in current stock are described as
“special products” and are sold for a premium price. Do not tolerate this.
Check the internet, other possible suppliers, or revise your design before
accepting this answer and the high price that goes with it.

Section II — Carbon Steel Finishes
Finish vs. Alloy

The final process steel receives before leaving the mill determines its finish.
Although some alloys and shapes are frequently made in a particular finish,
the finish and alloy of a steel product—carbon content in the case of low-
carbon steel—are two different, independent things. Alloy affects the physical
and chemical properties of the steel—hardness, strength, rust resistance—
while finish affects the steel’s surface finish or smoothness, how it accepts
paint, and its ability to be bent without fracturing. In the case of cold-rolled
steel, its finishing process increases its surface hardness. The three most
common steel finishes are:

e Hot rolled
e C(Coldrolled
e Pickled and oiled

Hot-Rolled Steel (HRS)

After steel is produced in a basic oxygen, blast, or electric furnace, it is
poured into ingots where it solidifies, but remains in a red-hot, plastic state. In
the next step, these ingots are placed in a rolling mill and rolled back and forth
through a series of shaped rollers that form the steel into a particular profile.
Since the steel is relatively soft, intricate shapes may be formed. Because all
rolling is performed in the plastic state, hot-rolled steel has little residual
stress when cooled and is essentially in the annealed state. Hot-rolled stock
tends to have rounded corners and edges.



