STRESS-STRAIN RELATIONSHIPS IN STRUCTURAL STEEL
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Hooke's Law

For most tensile testing of materials, notice that the initial portion of the
relationship between the applied force and the elongation of the
specimen is linear. In this linear region, the line obeys the relationship
defined as "Hooke's Law" where the ratio of stress to strain is a constant.
E is the slope of the line in this regicon where stress (f) is proportional to
strain (&) and is called the "Modulus of Elasticity™ or "Young's Modulus"”.
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Structural Steel Composition

The following is the composition of two well-known grades of structural steel: ASTM 572
and ASTM A36. While other structural steel grades possess analogous compositions, they
may also have extra alloys or have undergone additional processing.

Carbon Manganese Phosphorus Sulfur Silicone
A36 0.25-0.29% 1.03% 0.04% 0.05% 0.28%
AS5T72 0.18-0.23% 0.5-0.7% 0.035% max 0.04% max 0.150-0.3%
AS514* 0.12-0.21% 0.85% Mot specified Mot specified 0.28%

A i most i, A% i e f 800 K 28y ) Youngs oo for A3 e 20 P 2.0 00 ) A% sl s s o .26,
AT moduls f 7 GPa {10 300 000 ps).
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Carbon steels | edit |

¢ A36 - structural shapes and plate.
« AS3 - structural pipe and tubing.

o AS00 - structural pipe and tubing.

¢ A5S01 - structural pipe and tubing.
« A529 - structural shapes and plaie.
« A1085 - structural pipe and tubing.

High strength low alloy steels | edit |

o Add1 - structural shapes and plates.

¢ A572 - structural shapes and plates.

» AB16 - structural pipe and tubing.

o ADOZ - Possible applications are W or 5 |-Beams.

« A913 - Quenched and Self Tempered (QST) W shapes.

o A2T0 - structural shapes and plates.

58-80 ksi
0. 5-0.7%0
170-130 ksi
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