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HOOKE S LAW

CONSTITUTIVE RELATION
DERIVED FROM STRESS-STRAIN PLOT



YOUNG'S

Young’s modulus

material (10° N/m?)
structural steel 200
aluminum /0
glass 65
high-strength concrete 30
Douglas Fir |3
Polystyrene 3

MODULUS

Quenched, tempered
ztll()}' steel (A709)

High-strength, low-alloy
steel (A992)

Carbon steel (A36)

Pure iron

Fig. 2.16 Stress-strain diagrams for
iron and different grades of steel.




STRESS VS. STRAIN

LOW-CARBON STEEL
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ELASTIC
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PLASTIC DEFORMATION
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DUCTILITY
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ULTIMATE TENSILE STRENGTHS

MATERTAL TENSION COMPRESSION
(MPA) (MPA)
STRUCTURAL STEEL 100 400
ASTM-A36
4 ,5%ZC CAST IRON
ASTM-ALS 170 62>
DouGcGLAS FIR 100 50
CONCRETE SMALL. 40
VARIABLE
MARBLE 20 2040
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TENSION TESTING




INSIDE A LOAD CELL




Strain

S T R A I N G A U G E S sensitive pattern

Tension:
area Narrows,

resistance increases.

Compression: Lower

area thickens, resistance

resistance decreases.
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HARDNESS TESTING

RESISTANCE TO DEFORMATION



ROCKWELL HARDNESS TESTING

Diamond Indenter

Depth to which
indenter is forced

by minor load |
l
n

Depth to which
indenter is
forced by
major load

''''''

oy

Increment in depth due to increment in
load is the linear measurement that
forms the basis of Rockwell hardness
tester readings




INDENTERS




COMMON ROCKWELL SCALES

SCALE MATERIALS INDENTER MAJOR LOAD
SOFT HARDENED
B 100 KGF
METALS STEEL BALL
HARD
C BRALE 150 KGF

METALS




