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Galileo's Square-Cube Law

Square-Cube Law

The stress s at the bottom of each cube
= |ts weight divided by the area:

s=F/A F=mg=pVg
V =L°

Material Tensile Strength Compressive
A L2 (MN/m=) Strength (MN/m: )
Steel 500 500
° ng / / Concrete 0 20
Nylon 75 .
10L
Bone (limb) 130 170
L &

Cube A Cube B

http:/ /dinosaurtheory.com /scaling.html
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http://dinosaurtheory.com/scaling.html

Effect of the Surface-Area-to-Volume Ratio

The surface-area- to-volume ratio:
affects the rates of chemical reactions,
diffusion rates, the rate of heat loss,

and many other phenomena

Material Thermal Conductivity
(W/m*K)
Aluminum 200
Steel 20
Glass 1.1
Concrete 0.84
Hl.lman 02
Tissue
Styrofoam 0.025

http:/ /dinosaurtheory.com /scaling.html
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Klieber’s Law
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Fig. 1.

Log. metabol. rate/log body weight

K. SCHMIDT-NIELSEN, SCALING: WHY IS ANIMAL SIZE SO IMPORTANT?

Kleiber M (1947). "Body size and metabolic rate". Physiological Reviews 27 (4): 511-541. PMID 20267758
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Scaling Law? 7?7

AT = 8/2Y =
|7t 2= L[ = HE|=
T 092 zojRIC}

F=ma

This is certainly the most familar equation
in all of Physics.

Perhaps it is the most important.
F=ma

forms the basis of all of Mechancis.
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