Abrasive Grinding

* Non-traditional Machini'ng Processes
Ultrasonic Machining
Abrasive Water Jet Machining
Chemicai Machining ‘
Electro-chemical Machining
Electro-chemical Grinding
Electrodi‘scharge Machihing
Laser Beam Machining
Case Studies

Overall Process comparisons



Can be viewed as multiple very
small cutting edges

Results in a very fine finish

Can leave residual stresses

Slow, small material removal
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“While this is speC|f|c to grlndlng reallze that there are S|m'|Iar
standard designations in most industries

- Take the time to learn the standard designations early so that you can
speak intelligibly with those within the industry.

8w ihis Wi b e, & V. &3

A
(optional) (optional)
 Manufacturer's  Abrasive type:  Grit size: Grade: Structure Bond type:

- symbol for A =Al,0, 10-24 coarse A-H soft 1-15and over: 'V = vitrified
exact type of C=3iC 30-60 medium  J-Pmedium  Densetoopen S =silicate
abrasive 70-180 fine Q-Z hard E = shellac

220-600 very fine R = rubber

B = resinoid
BF = resinoid reinforeeq
O=oxychloride




Ultrasonic vibration (20,000 Hz) of very small amplitudes (0.04-0.08
mm) drive the form tool (sonotrode) of ductile material (usually soft

steel)

An abrasive slurry is flowed through the work area

The workpiece Is brittle in nature (i.e. glass)
The workpiece Is gradually eroded away.
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Abrasive Water jet (AWJ) Cutting
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+ High pressure water (20,000-60,000 psi) =
' Inlet Water

Educt abrasive Into stream

Can cut extremely thick parts (5-10

Inches possible)

— Thickness achievable is a function of speed

— Twice as thick will take more than twice as long

Tight tolerances achievable Guard— ||

Mixing Tube

Current machines 0.002” (older machines much less capable ~ 0.010”

Jet will lag machine position, so controls must plan for it




— Applications:
» Aerospace industry
« Engraving
 Circuit boards
— A maskant is applied over
areas you don’t want to
machine
 Photochemical methods
« Apply maskant to entire
surface and use laser to cut
— Place the entire part in a
~ chemical bath (acid or
alkali depending upon the
metal)

— Control temperature and
time of exposureto
control material removal

b) Edge of maskant
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- Works on the principle of
electr_olyms — accelerated T Fiomchdibdrans
chemilling e !

Dieis progressively Iov_\leréd
~into workpiece as workpiece is
~dissociated into ions by

' . C lectrod
electrolysis Ao
Electrolytic fluid flows around | Copper deposted a
A B 33 e e, Copper dissolved at the cathode
~ workpiece to remove ions and the anode
~ maintain electrical current
path Copper Sulphate soln.

Low DC voltage, very ngh
~current (700 amps)



¢ Direct Competitor of ECM — much more Wi SO
common than ECM | \ ¥ Feed
¢ The tool acts as a cathode (typically B ‘é l—'”T
o A 2 = : z Suppl - Tool
graphite) is immersed in a Dielectric fluid BBy | :
with conductive workpiece F‘,: e it o
¢ DC voltage (~=300V) is applied. As voltage  conwol ot || : L
builds up over gap between workpiece and Hi ,,,an\_\ 28
tool, eventually you get dielectric e
breakdown (sparking at around 12,000 deg =
F) Pressure
¢ The sparking erodes the workpiece in the Grg\
shape of the tool Y
¢ The tool is progressively Iowered by CNC e
as the workpiece erodes [
99 = High
Cycle |s_repeated at 200,000-500,000 Hz s CO
¢ Dielectric:
¢ Cools tool and workpiece Reservoir

+* Flushes out debris from work area

Schematic of EDM Machine.
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» Lasers are high intensity focused light sources
TR C02
» Most widely used

» Generally more powerful that YAG lasers
 Cutting operations commonly

— Nd : YAG (Neodymium ions in an Yttrium Aluminum Garnet)
e Less powerful
 Etching/marking type operations more commonly

 Limited in depth of cut (focus of light)
« Would limit work piece to less than 1 inch (< %2” typically)




