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As technology demands precision and smaller tolerances, engineers are turning to Bird Precision
micro-drilled inserts, fittings and their filter components. We offer a high-value solution in nozzle,
restrictor and orifice applications, all designed with Bird Precision accuracy.

Conventional drilling methods inherently sacrifice quality and dependability due to drill wobble,
run out and burr generations. Bird Precision wire-lapped orifices are burr-free, extremely round
and sharp-edged with a standard hole tolerance of +.0002/-.0000 inches.

Economically produced using mass production techniques, standard hole sizes range from .0004 
through .0300 inches in a synthetic sapphire or ruby material which is almost chemically inert and 
extremely wear resistant.

Bird Precision orifices are acclaimed for accuracy.They exhibit highly repeatable flows from 1cc/min.
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Physical Properties crystal system ...................................................................................................hexagonal
chemical formula..................................................................................................... .AI2O3

purity.....................................................................................................................99.99%
cleavage............................................................................................................conchoidal
specific gravity.................................................................................................3.99 ÷ 3.98
dislocation density...................................................................................... 105 ÷ 104/cm2

melting point......................................................................................................... 2050˚C
softening point.......................................................................................................1800˚C
specific heat at 25˚C...........................................................................................0.18cal/g
thermal conductivity at 25˚C................................................................ 0.1cal/sec • c • ˚C
thermal expansion

face ⊥ to c axis.......................................................................................... 5.4 . 10-6.˚/C
face = to c axis............................................................................................ 6.2 . 10-6/˚C

Hardness Mohs............................................................................................................... 9
Knoop face ⊥ to c axis........................................................................................... 1800
Knoop scale face = to c axis .................................................................................. 2200

modulus of elasticity............................................................................... 4.4 x 106 kg/cm2

± 1% Young E

modulus of rupture at 25˚C........................................................................... 4000 kg/cm2

compressive strength at 25˚C..................................................................... 21000 kg/cm2

ultimate tensile strength................................................................................ 1900 kg/cm2

chemical resistance.......................................................................unattacked by common 
acids or NaOH

acids and alkalis attack at 300˚C.................................................................................... .0
porosity............................................................................................................................0

dielectric constant (Permittivity ....................................................................... 7.5 at 10.5
electrical resistance at 500˚C....................................................................... 1011 ohm/cm
electrical resistance at 1000˚C ...................................................................... 106 ohm/cm
electrical resistance at 2000˚C ...................................................................... 103 ohm/cm
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AI203
Characteristics of the colorless synthetic 
sapphire, i.e. corundum single crystal

Properties of Bird Orifices

A Comparison of Machining Methods

Drilled EDM or laser machining
hole piercing methods cause:

Ragged edges

16-32 Micro Inch Finish

Burrs

Tool Marks

Out of Round Conditions

Cd Values Vary

Must be Checked and Matched to

Balance Flow

Small Sizes Difficult

Tolerance Control .001” Difficult
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Bird Precision's method of wire
lapping and flat surface lapping
results in:

Razor Sharp Edges

2 Micro Inch Finish

Roundness Better Than .000050"

Concentricity .0003" or Better

Controlled Bore Length

Cd Very Uniform

1,000's Matched Flows With Sizes
From .002" and up

Tolerances .0002" The Norm

Long Life Without Wear
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