Unlock Delicate Materials :
chemical & [aser - bevsed 4—echmfobu\es? frngillo, vt
eg. !3|a\ss/ in films for microelectvonics [medical dewces

Non- traditional, Machining, *

Proaesre; fhoct yemove V\AmJ‘Or"m-(,s on VW OWS "to[/\hia[y\%
invoNing  mgchovicall | tHhemed, eled'wl:qX) or chemiek
energy (ar combiontions) bt do wot use o shewp
CWH[U\J fool in Hhe conventional sense

Conquer Hardness
rendily wnching superalloys, ceramics,
diamands wplike troadifionad processes.

Longer Tool Life:
swme eliminate dicect tool confect,
VedU\CI'V‘X \Ne"‘f/haw /prodmc,+l'm costs

Camplex Features

non- conterct wethads o cremte shmrp
corners [ Hinwalls, impysible v/
tordihowd taals,

- m,‘croyv\a\c]m‘m'v\g\ nerospoce \'ndvxsvt\ry, vopid profotying

PrOS: onables higher prod/v\o’)‘f(.\/\ C,OMP,QXI'{')( £
wateinl  selection
cangquer hardness

Micro - Precisian:
+0|em\v\r.es N micro ronoe eg. M|'Cro'F|w'Ji¢
devices [ intricte Fubie blodes

Mechonical Erevgy

ElechHc Eheway

Electrochemical Maclining (ECM):
Wilizes o shoped dool elechnde & elechvolyte
flow to dissohve workplece, replicading taol shapes
owodic digsolwhion: mot from workpea () =
coatade foo| (=) in e|eo+ro|y+e both 3 Flow corvies

oft Jeplehgd et

AJme+m@es
High Precsion, Shress- Free Modhining,
Haed Mat. Comprtibility (eg.Ti), Environ.F.
\.__W__J

Limniderhons l
L||/V\I+€d N\C (cmdv\al'llvﬁ W‘O’\+)) E(echfol)':l'e
Montorvomce | Tool Weon-.

Electrochemical Debwring (ECD):
Utilizes sowe wethod as ECM 4o remme

borrs & shope edges.

AO‘VWAV\;@\‘
Highh Speed , Preciston, Verserh'er (nod. & shnchve ))
EF
Applicoitions
/V\ech‘caﬁ Dev(ces (Swgfml +ool5)’
Elechronics Lindwshry.

UHrasonic /V\o\ch'n(ng (Usm):

A Pl'zoebdric tovsdncer anverts elechical energy into

high ?reolv\er\q Vibratians, which ae towslered fh-angh
o Slonder faal iMmersed in an abrosive Slmrw/~em4es

moteriad  Hrogh v’V\ippMK& orinding.

Abrosive Waterjet Cothing. (AWJC):
An abrosive feeder indrodnas  fine -g9raired

highe, efficioncy.

Advandnges over WJIC:
AO\VW+0\SQS

Material Versc/\+l'[i+y (howd vvv\Jr.)) Covw\o|ex
Geopmetries (Hrin wells), Minipnl Hert Gomeraion
(preserves prop.), Environmentaly frigndly.

COV\SI'derm‘h‘OV\S

Swrfree Finish, fbrasie  Sdlechion, Cost

into CQMM WJ_C, erod|‘ng \Nl-de" rpv\?C of Wt w/

T Cathing Powver [ Speeds, Mat. Comportibility

icles

Disodvon +¢~gzs

S|ov~/8r PF ocess, Toa] Wemr

Abrosive Jet Mochining (ATM):

Woderjet Cwtting (WTC):

Fresswed water (U\p 51 000ps() is focwsed d’%m»gk n
A oW y\ozz\eJ ul:‘vecHy eWoo]fhK workpiece maderink
ok erosion & ‘pmH(yV\e.

—> chipping [ grﬂ/\cll'mg
Advav\-ﬁy\ge,gi
Adevlmges?

/V\g\*f/‘\ﬂ\z \/@'S‘WHH’\/’ C\Eav\ CV"H'I'V\K, Complgx
GeomeJrrl‘es, EV\V\‘rOV\M'\J’U\ﬂ)/ Fw'mdl\/

Limidodrons :

Dep-Hn of ot (e (Eigmey 3), Cost
Limidoriouns *
Lower Accurncy, Weter Comsvmption, Safety

Procandions

Like AWIC, but vses opms (campressed oir) tastend
of worter & wses AlLO; & SiC s cbrosive ports.

Ut Precise (smaller v\022|e)J Wider Mot
CoumHh'lilry) Mivimod,  Heot Gen., Enairon.F

Slower Cudting Speed (Lorer P), Limited

Elechrochemical Grinding :

Cow\bl'/\es EC/V\ W/ obrasive action: mbmsive Sll/\ry\/
flow bhwin 4eol glechode (o o grimdn\/x wheel ) €
workprlece .

Advm-lmg(;s Vs {‘mduhbrv\Q (yn'hdu\rz/
Foster Mat. Rowonel | T Efficioncy, Wde M .C.




Thermal Energy Processes (TEP):
Levernges hent/ light o vepsnize [melH] erde
matentnls © howd [brittle [ exatic pot,

Electrc Discharge Mmchim‘ng (EDM):
Wilizes rmpfdly recvving electvicad dischovs
(sprks) bhwn. 2 eleckndes seprrbed by o
dlelectre. Plvid — mglts /Vmporl'zg wer kpiea

info sbmpe of teol elechrode

Variotions :

Dfe Sl.mkl'hz EDM (DSEDM)

wost common, enplays shoped fool Aedvile fo-
complex 3D feates

Ade"'ﬂ\SLS:
Complex 3D Geomedries, Hovd M.C.,
MI'V\I.W\"‘K (m'i"’\d'

Chollenges
Electrde Wear, Sarface Finch,
Heott -Affeded Zane (HAZ: offect props.)

Wired EDM (WEDM):
Utiliees o Hhin, electviclly dhorged wie (bross
or copper) as fool glectrade, gaided by CNC.

AJvaJ"VvaeS:
UH’W\— Prectse M onchini (ZD oo

ants), Complex beawetyy (profiles &

ongles), Hovd M.C.; Mn. Condnncd [stress

Clwllevges :

Wire th:mkmgz,J Slower Procgssj Swvdrer
Fhish

Micro EDM (MEDM):
/V\{n\‘qﬂvve fool a)ed-mdes (Auwvx’h) 20 MI‘CFMS) A
specific formuloted diglechric fhaids .

Ad\lm“‘ﬂ\?(s
Unmordehed Prcu'sfon: Hoard M.C. ,
MI'V\IIVVW\K HAZ, Now- contrct Mmdm\mhs.

Chm\leI
Complcx Sehnp/ Expertise, Slower
Proess, Teol / Elechde Wenr .

Plosman Arc Mo\ckml (PAM):
Wilizes cosiricted, Wg’k— velocity jet of ionfzed
s (P[mgvvm) gem. by m electric arc = welts
L rewove mo (11,000°C ~ 20,000°C)

Advm«*lmgcé
Meterial V@'W\‘I'HH'\/ (vv\of-} condnchve Mot
A e ﬂﬂn-—ce/h‘)) Forct CV\H:'V\K Spes&;,
(e Gattirg, Ny Contnct My,

Chrllovges:
HAZ, Swdace Fntsh, SM\[e‘l'y Cancenns

Laser Beoam Machining
UHilrzes o Ineglaly foensed lmser beown +u doliver
fV\'l'E/V\se -Hnerwwi sherg\/: Vv\eH's /\/mpcr|'7_e,/o1|o[m+es

Electron Beom Mv\chmm (EBM):

EW\PID\/s =) WgWy focvged Beavm of 6!6&*1»\;
v\qe|~|rmg/\/v\por|2w~8 mat .

Advantages:
Unmodehed  Precision,
Exceptionnl Meterind Versatilidy,
Minimel HAZ, Deep Drl'”ing Cﬂlpabil“’l‘ﬂj

Challenses:
High Initiod Ivrveshww+> Voacanm
Envirenwent, Safely (oncerns

Chemical Md\chfm'l\g (CHM):
Elmplqys chomical sahhons (ethonts) +o selectly
dissohe mwonted marterads,
— @Hnl'v‘g’ rake:  chemicod comp., +eva., &
V\oH—ann
S-I-ePg:
1. Design & Prepavation

(LBM):

Operations:
Loser GA‘H‘(V\B':
high-poner lnser for onthing

Loser Engrnwing
[0W-—power lnser for +ex-lvn'n5/ swnces

Loaser Abrosion:
ronene  thin (v\yers | switnee cheoming

Laser:
Light Amplificartion by Stimalated Emission of Raadiotion

. coverts elechvicod negy e & hXN\/ cohgrent
light  berm

* momdl\mvv\w}ic (,smgll \Nv\ve|9v\g¢9+\z)) lql'g't‘ﬂy co“l'mmjred

Ufgh’r s are alwost pewaH\/ Pwoaﬂli)

Advantages
Urmotched Precis o, Moderindl Ver Sm‘l’llh.“{-\/ R EF>

Non- Contorct Mmchia[hg

Chmner\ges :

High inhial investwent, HAZ, Sofety Concerins

+\/P'\°7‘ﬂ"/ ncidic [Alkaline /ox{dizfnbr

Typf?s .
Acidic (for metnls, FeCl, /HNO,)

Alkoline (metnls /non-Ms)
NV\QH—7si\1<L\V\e, KOH - 9lnss

Oxfdl‘zl‘/\g (se/m[cm dwedors)
H')_OZ & HzSOq_ V\nf)<‘]'\/1|/f§

Elchowdts: Pn"-em+ chemiad  sehtion
Hoot selectively dissolves vinwonded mort s

2. Mesking = apply. phodoresist

3, PmHern Trmvmcer? exPus‘V%’ W/ ph\ﬂnmmrks

4. Etchine, © efehont bty dissolves mat

5 Demmskimg!( Cleoving: yownve residnd etdvbs

6. Inspec]'fom g( F('ml‘shiﬂg

Vo‘ﬂ'ﬂd'lluv\:
Maskont ~ Based CHM:
resish wlorind (potechve wrskont ) Jo shiold fprotect
wented ovens from  efchimt bt

Maskant:
Liguid Photqresist: (_ll‘la—b\‘l' ~sensitive, patterned
+(/\rom(54/\ pho*olii%ogmphy) L high vesolwtion

Film Mosk: pre-cnt film wmeode of polymer;
for simple shope / lorge vol. wfy,

Brovels / Sprmy’ brished / Spr'\yed ll('l,vu'J
vesists 5 flexible § good adheion

Solid Moskovts: shegt mont. (rvbber /p(mrHc,)
for Hhid sechtng /cnw\P\ex M .

Phatochemicad /V\V\CL\I'/“I/\ (PCN\)

6VV\p|oys lgh‘)' S&ﬁl:‘ﬂ\/@ V€§IS+S ‘F(x‘ Pm‘H‘e‘V‘ d""“ﬁ&’ w/
phdol:ulhugrnph\/

E|ec+mpolfs|n|‘V\g ;
romoves naoderind] swoothly throvh ehechrockemizd

proasses,



