
The Advantages and Disadvantages of Hot press in
Diamond Tools' Making
by Hdjidg WanC, Diahond Btadcsetect
Ja.u!ry 26th,20t0, Copyriaht @2008 201L A netu reseNed.

I dhnoidtooh mMuractu€j rhe hol prsss melhod has below adlantages:

*,ihlfilfi;*:'j::;:11#lilit:itJl;"Tj"",tiii:iiliifXf":,1&hine sa'so'.s,edsnphi,eq

,2;,*".:,:"jl*,:Tl{lj: ,'rr, so rhh nerhod can be appried ro produce conprex-shape pmducrs and the

p Tne prcdrcts an besinrered with molds, so lhen expmsjon uo conradlon oan be conrroled and $en sizescan bo keptvell. ARor sfiipping. thqe wi]tbe.o elsti; anderT*t on the Dre$ed bldks
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l) The low prcssur ofthis method reduces the po$ibitny ofdiamonds,orush.

wA The bldk materiah de seated in notds, and wi nor @nlacl wirh air. The bearine tine is shorr. pmrectjve
gas nay nor be u*d. These sinplify the sintering process.

J) The sintedngpoces cn be beher contolted.

The hor pro$ nethod olso has some disadvaniagesl

, There ar€ 6dy prcduction links in thh nethod, an d ns production eticienoy isnolhigh.

,) Thh helhod neens nmt gruphilc motds, dd needs hrnylines ofmotd toadinsed srippin8.

,) The Cmphite molds m apt ro be damaged. for e$npte, be bumed to be detective or bc cdcked by



.Diamond Tools: How to Choose the Bond
by Hdjian8 Wang, Dimond Blade Selecr
lune21s1,2009.Copir ightO2008-2011.Ai l  ghtsresned.

The bond ofa dimond loolh manrll detemined by lhe root\ dse, There aE mainly $ree types ofbond: Esin,

l)ResiD 0oDd: lhis bond ilselfhas good elasiiciq/ and polishinC lnnciion, but is subjecl ro being burnr hder
hish tempemturcs. The .csin bon,l dimond iools have sood solfaharpenine capacity, and afe not e6l, to be
blocked. They seldon need seveFLlimcJ repair. Thei' sindine/cunins cificiency h hish. roughness is low,
dd lhe lenpeBture genemtcd in the prooessing is also lov. As rhenlhese advantases, the resi;bond diahond
tools arcNidely used in half-fine or line grindina lor carbide cuting{ook or workpieces. Resin bond CBN
lools are nainly used lor the cuttins edec's Crindnrsofhigh-vanadium HSS cuninstooh. ud hatf frne or ine
gdndinC for roikpieces oftool sleel, nold eeel, sllinless sre.l and heat-resisLine sreel.

2) Ccmnic Bond: Ceramic bond has hiehertoughness and eood healiosisrins perfomancc. The cerumic bond
dianond tools can curerind shdply,nd their emcicncy is hi€h. oleFheating dd blocks setdom happen in the
ouhing/e ndingpocess. Theirrhcmal expansior is small, so the prccessina p€cision cd he esity contmtled.
Thcycdbcrepairededily.TheyarenomallyusedincoaNeorhalf-fineArinding.profitegrindingwirhbmad
ontacl doa ed grinding lorsupembmsive sinref.

3) Metal Bond: TheE are hvo kinds ofnebl bondsr broDze and elecnoplate. Bronze bond h6 sood risidny,
hish toughness, good *c& reshtmce rd lons seftice lile. u aho has good shape keeping perlormance dd can
wilhstand larger workload. However, irs self{harpenine peilbrmance h bad.lr is subjecr to blockand is
dilficultto be Epancd. The biona bond dilmond tools are mainly used in cuning a.d cosse or finc Erinding
for non-metaLmateiah. such as glass. ceramic, slone, concrete, semiconduclornateriak and supcFhard
marenah! and! few ofthem are used in the oars erinding for cdbide alloy, pofile grinding and honi.g
Bonze bond CBN tooh m be used in profile gdndinA lbr met.lmatcrials and honing Lrvsrious alloy sreel

El$lroplate bond has an even higher tough.cs. The elecroplale bond di.nond rools have s rhin abrdiv€ lay€r
in which the density ofthe abmsive gmins k high, Thelool G shalP dJ ns cuuins/srinding emcienc! h hieh,lr
iseco.omical and does nor need repan, br ns seNice life h shon. Electroplate bond is suitable ro be used to
manuletuE profilc grinding took with conplicaled forms, smalLgrinding hesds,lreponninAtooh, saw blades
and electroplded reames, and cmbcapp cn in high speed grindingnanne*.

.,Diamond Tools: How to Choose Diamond
Concentration
by Hdjiang Nan3, Dianond Blodc sclect
l rne , rh .  r00o. '  oprnBhrO2008-10.  c l l  a \ . . . -  cncd

Dimondconcen lE l iono lad iamondtoo lmcanstherve igh to l thed iamonds ineehcub iccen l ine le ror the
dianondrool\workinglay$.lhcint$nalionalsrandafdhdprcscribcdlhalifeachcubicccnlineGrconlains
0.338 supc.ab6ivcs, ns conccnnation is 100%. The ach increde or d€or€6€ of0.228 willcauss.he
ancenlralion lo cbe8e by 25% conespondentl].

Dimo.d concentration is an impona feaiure ofdianond tooh, grcady influcncing thencuttjns or grindins
e ficiency and thei pr.cessi. g cosls. I I Lhe con oentFtio n is roo high, mdn] di,mondswil faliofthctool



prenaluFty. This leads 10 the wlste ot dE dimonds. Iflhe concenlration
wiu h€ decMed. and the prccessinsrequi€mcnts may not be sarisfied.

when choosins the dilmond concenlrationj we should onsider bond rype,

k loo low, rhe prce$ing emciency

dEmon d s ize pmcassing prccedure,

Difrer€nt rypes of bind have ditre@nt holding capaciries to lhe di@onds lf the holding strengrn of! bond isstrongj the d iamond donoentmt ion qn be h isher.

Wler  Lhc  !zeord ia ro lds  i .  -nd  te r .  rheron ,enrar ion . .nd tso  be  to t re ,  -u  oeno,4  p .e ! i se .dn  nr  e , iFo inqmd rhmgd 1 f i re  l in  -h -  fo rexmpte , i rpo i .h insorh ,C lp" . t -g , "a i ,g . " * - .  r " " , -1 i " " . , " i
uen l t )  r led . " rd  !ome6ncer ,d r io ,  cubea( tu*  a r .oo .  Houe\e , , in rhe

.od f  g , ind ing  p  G rdne rn r .1hB. ! i iS t  . tu  , i rcmer  o ,  do .e  s .ng  e  i c ,enc) .  b rg . te  ano f ,gn
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6 n , rn l )  used rop fo .6 .h  q ' rch  'nomaly rougheruo.o le ,  han,herarhr . . *hnhddmo 
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In cnoosinCdimond concentmtion, the shapeorthe diamond iool and ilspEessing nmner sboutd aho be
@NiderEd.^For tne jobs havins broad vorkins ma, especiatly for prctte grinding which squnes rctaining the
prcision ofthe diamond tool\ shape,lace g.indine md Croow erindins, dimond look wid; hisher diam;nd
concentration should be chosen.

How to Select Suitable Diamond Blades
by Hanjiarywans, Dramond Btade se ed

Januarygth,2009. copyicht @ 2003-2011 At rtshtr rcsened.

Ilrou cm nanage to selel dimond saw blades which sc stritablc to youf work, you willimprove you! work
emci€ncy dd loweryourcosls, so it\ voilhy for you io know somc melhods.

There de many lhclos wbicb innuence lbc perfomdce ofdimo.d blades. H€rc we suss€$ sone ideas 6om

1. The Features oJ the Diamonal Segments ol a Diamon.l BIaiIe

The featucs ofthe diamond sesoents ofa diamond blade nainly incltrde ils diahonds. grit Gize), touchn€s
ild oncentration. ed ils bohd's hddncs sd abadability (Nomally, lhe hder is lhe bond, the hider h its
ahradability.). Tb6e f€atuEs should b€ suitable to the tutuo ollh€ stone to be sawed. In lddnion, difiercnt
us6 ofdimond bhdes n€ed dificrcnl features.



The followrnghble trs sone suggejrons

sugssrion ,or oiamonds, sn.,
touthn.$ a.d conenrauon

fie diamonds's reshortd be
smarr,toughnesshou d be hish,
and concenthuon can be a littte
bitrower(2s%-30%).rhc
combihation can suaranree the

ThediamondJ sDe.an be bic,
toushne$.an be mediun,and
con.entration en bea tirte bit
hlghei Thh.ohbinauon can Cet
sood cut ng efiiclen.y, and arthe
smetime prcrongthe brade,s life.

The h Eh toughne$, bigger5ize
and high onentratio. dhmonds

The dianondY toushne$ $ould
be hEh;ste sh.uld be his(36,
60, sfi)j on.enration ca n be

Dianonds ormed um touchne$
aid 45S701 grit.an be chorn.
Ihh combnationcan not only
guacntee the .uttins elticiency,
but arso rmprove rhe curing

and then th€ new diamonds
can be morc easily€xposed

sond! with g.od abEdabiliry
shourd be .hosen to pbtons

Bonds ror easilyexposure or
dhmondrrhould be chcen

qualryFmooth and without

2, The Dianelers and ShapesoJ Diamond Etodes

The dimetq od shapeofadiamond blad€ should be ohoen ac@rdins to the dinension olthe srone to be
sawed sd th€ requiremenb of pr@essing quality.

Forerample.lhe diam*roIa dimond bl.de aom,lly !hodrd
thicknFs oflhe slone. Dianond conode saw bla'l6 dim€ter

be bigger $an 3 lihes oflbe mdinum
is onen bigg€r lhd or equal to 300mm.

'I}F shape md srtucture ofa diamond blade should be choen acording to the r€quiredenc ofFocesins
pFcision. wren $€ cquienenl is producins a snooth surfa€ orrbeprcducts m thin dd ofe6ily bordeF
brcken, ndow-gullet diuond blads should be chosn. Wnen the requir€ment to prcducls' su.lace k not h igh
or the slone is thlck, wide guller didond blades cu be used.



3, The Equipment conilitions ol Cutting Machines

fi"lli,"rilgilp*'" 
*t"t 

"r€ 
nor p*cise n h be,ter to choose lhe diamond brades with eood.

:;'ffi:iilil1iff:*tsnehines 
dianondbradeswith sonerbond(morces'vcxposenew

For rhe cuning m@hins whNe tine speeds ae loq i1k beLter lo use the dihond blades wirh eood

;T"illj: 
-*. ,**.. *c, b no. o, r) ..or.. bur ar"o. on.Ere. a.plerL b,rk.. ano rd) ol er buroins

How to Prolong Diamond Blades' Service Lifes _
Select Suitable Type of Blades
by Hlnjio8 wdg, Diamond Bhde Select
De@6ber loth, 2008, Copyrighl @ 2008-201 L Alt righls resBed.

Seleaing suitable rype of diamond bkdes rirt the materiats to be prdesssd is atso very ihportant for lhe blades,
seflie lire, The user can considerthis issue f|oe betow j aspecls orthe diamond bb;es:-

. Tne Crit of Dianonds. The conmonly used dimond grit is bel*een 60/80# ro jol35#. The harder rhe
naterialto be proccssed is, rhe smallerdimond gril should be chosen, bemuse snatler dianonds aE
nor e$ilyto cut inro hald materiah.

ln addition,ldge-dioneter dianond blades.ormatty rtquir high culring effciocy, so bigdieond
srils should be ued forlhen.loi exdple 30/40# dd 40/soj snltt dianerer diahond btades nomatiy
have no such high cutlins eJici€ncy requiEmen! but r€quire a snoorh curting{arion oithe mateiot,
so snalldianond s.i6 should be selecred, for examplc 50/60+ and 60/80#.

The Concent.atior oI the $egnent. The @ncsntration is th€ petcenrage ot the diamonds in de *hole
sgment malcials.l.creasinE the concentration can polone rhe bladet lile, becausethis witt reduce the
avenge piessur on each dimond when cuttins, Ho*ever, the incesins in concentarion witl
inevirably increde the blade'scosl. Th€Elo@ ther. is anosl eoionical conentmtion for a certain

-rhe dmond panicl6 ds nomally disrributed in the segnent uneve.iy. and are usually made into !
mve{hlp€. This willhelp lo imprcve the service lifedd precision ofdiafrond blades.

The H*dns oa the Bond Materials in the S€gnetrt: ln general, the high€r hadne$ olbond
nalerids, de sbongq i6 ahodabilily. As a esull, when ewins lhe nishly abiasive rocks. the user
should choose a hish bardness oflhe bond naterialr when s.wins rccks of soft l€xtuN. the user should
ch@se the lov bard.essr when lhe ock lo be sawed is highlylbdsive dd al the samerine!e.y hdd, a
n€diun turdness oflhe bond naterials should b€ selected.



How to Prolong Diamond Blades' Service Lifes _
Cuttinq Parameters
by Hdjiang Wans, Dianond Btadcsetect
December9lh,2008. Copyrighl O2003-20l L A righls resencd.

n r o b n g , l C r l e * r y , - l f e o r o ' , m o r d b d d e . c d l o r o r h t s J r e r h c L . r i . l o s . b u r a , o e r , h ^ E . o u f t , b e
'  cun  ng  pd '1me.ca  ihn t ,n  pa ! r .hc  dLoe.  t , re ,o ,  ts i . J  b .ger .e r

.  L in€Sp€.dof \a t r  Bhdcs . In  p ,o , rne  r r . i r , c .oer -o td iano ldb .adc .  ,  in i , co  b l  eou,o  ienr
cornnr .  {d  rhc  +r i rJ  o rb iaJe  .  Hoqe\er .  o  ee  |  (  b* r  {n , t  e  t :G do  c rn  rg , , f i i k ; " } ,  rh " .  .

' s r Ie . .  " '5 r r " l cp  o re .  ro  b .s rLco  \ ten . too  
"  

h ;  ,ne
sp*d  ln -gmi  c  v r i r  E . rhc  t , (  .peo. r  nor  ns  J  oe  . . r  v i  I  n  rT  mee or  2 .n -  r r  ;  f  o ,  i  ;
Cr r  re  o rn  Cr .unre l ro to rd /  and 'heElored  m Lr  ro r  s lu r rE  1e  toqcr  I  n  I  o  .o  Ine  sDced
tunge is appopriare. I.lhe production ofsrmjterites, s rhe smaiter diamet$ oJ diamond bld:s,re
used, rhe line speed cd reach 35m/s.

' CuttingDeplh: Cuttine depth is an inpona panoelerretlted to the wear ofdianond, efecrivel!
oumn& the pressuE siluation ofblades, and thc narLre ofrhe stoDe to be sawed. In sene€t, when;hish
iine speed h slected, tlE uscf shouLd choose a sna curinsdepth. By curcnt rech;otosies, cunins 

_

deplh cd normally be chosen beseen lmm-tonn. when lcrge-diameler blades tre us;llty adop;d to
swthe mN naterkh ofCanite, cuttinC dep$ can be conlrolted wilhin tmn 2mm, aid ar tire sa;e line
thc Led speed should be educed.

Whon$elinespmd is low, soqally a big cunins dcprh shoutd bechosen ro inprove lhe cuning
emoiency, but the curingdepdr nust be pernirted by the pcdomance ofthc machine and thc st;n$h
ofb l lde.  \aoFo\ . '  q1e1f tere are eo ' i remenr . ,or  .hc Erdn re .u 'a  fe  I  sna, t - '  r r  C oep.h.  m; ,1ot

Feed Speed: Feed sp@d here means the speed of feed of the stone to be saved. Il impacts qtiins
emciency, ihe piessue on blade, as well dthecootingoirhe cuningEe. trs valu€ should be chosen
according lo the nature olthc sron€ to be slwed. ln seneml. when sawins sot stone such as mtrble, rhe
usercanincB6e$ecutlingdepthanddec@sethefeedspeed.Thkwillimprorelhecu[ingemciency.
When cutling a kind of gmite which is offino saudure and is Elarlvely homoscneous.lhe user can
epprop alely increse ihe fecd speed.lrlhe feed speed h too low,tn€ ouftins ense ofdjaho.ds willbe
easily removed. However when cutting anolherkind ofgnnite which is ofcoaNe-grained nructure dd
trncvcn htrdness, the user should decrede rhc lccd spccd, orhe$isc thcrc willbe rhe blade's vibratiors
qhich wililead to th€ fdgfrentation ofdiamonds. and tbecutlins eftciency will rhon be decr6ed.'fhe
&ed specn lof cuninC granne is nomally sel4red in rhe range of9m-l2nvnin.

Your broqser musr suppon jav$cript.



The Advantages and Disadvantages of Cold press in
Diamond Tools' Making
by Hojitug Wfls, Diamond Blade Setecr
Jeuary I9th, 2010- Cop,risht @ 2OO8,2() I L AU righrs rseryed.

( old-prcsled dimmd rool m nu( h cherpe, lhar hor prsed diano, d too.\. I heJ m r, * ide,I uco ra
may applsrrcn\. rre (otd prc." p odrcrior merhod ha.ome ad\arLge,

l) The fomins ofthe tools do6 nol ned heatins equipmenl, od lhe opeBrion is esy.

2) Th€ nold need not to be hqt-Bhbnt, and ha a lonaer sedi.e tife.

3) The foming pDdudion emciency h hish. Th€ t@ls cm be sinter€d in bulk.

4r The &Niry of+e lorred bld s.s lower rte dre one corvd |ne t-or pEcs mehod. Md h.n Domen it
h igher . Ih :ss  fe lp rhecoo inS qhen lhe* 'oosaR used i r  I  1d t rgor  cun ine .

s) The romed w6le !rcducb @n be Ecycled timety.

The cold p6s melhod aho bas som€ disadvotoSs:

l) Alid sintding, rbe size of the pr6sed blanks chdges considerabtt, especialty for those cohptex{hape lools.

2) Th€ bo.ding stenglh benvq the p@sed blek nd lhe toot s body is tow, md issus nay ais from thee

3) The pEsuE in the cold p6s is hish, This nay lead to th€ orush of the dimohds, Md den innuence the
pe omtue of the tools. Th@ is a dw bldlks hovemdt prcce<lue in rhe @ld pr€ss me6od. lnd th€ mw
blalkl nay be bunped and broken,

4) The tquitnent to lhe foming perlomece of the raw nat€riols is hish. Th€ molds .@d !o be made of

5) The requiFoent lo lhe workert bla.k-pr€ssing skills is mther higi.



The Differences between Cold press and Hot press
in the Manufacture of Diamond Tools
bt Hanjiane wanc, DianondBlade Setecl
Scptehber Ioth,2009. Copyriehl O 2008-20|. Alirighrs Esescd

I q L h e p r c d d . r ' o n d d a n o n , j r e n . , . . . d d o n d g , t r o n s b o l | .  n d t o " n o n d b a d .  l n o o , . r o l o e , r n d n o
he n  in ro  +er  reqr : reo  p . . f i te  u .o , r . ,  p ,  r " "  in ,o" r , tn io ,' t r r e r t r g  q t u ' f e - r p l n o d : \ . o d i ' ( r t r .  r e  L e r ,  e r a . c n a i n p r . L E .

T h p . f i F ' . n e * o d F ' J d t J . . t e d . o t d p , e . . r . . . L e . a p r r r r h n e b - o t o p r e . . , * , . r . L r . " o r m o 1 d ,
d d b o d o o q d c b . l e i r d d - h . a n d r t . ' r , ' h . n , d l t n v r t , { L . o n " . h o p , e E r o , . e r . t e 1 . t h o l l n
r r , ) r c b ' . h d  (  p r c d l . . o n p r o e d u F r d c q l o m e i a c . o n f t r ^ : r t r b . a r . . q n e . r , " . u t o p . . r i , e " a
. r b e . ' t o d a n l g e ' 1 h o \ e m c r . : r d r h e . i r . " n g p c r o d . r , D r . . , . r u  . o " ^  q " o . r . . . U - l  . i n o ,
p r c . s d d u l g r h e - r . l g . r h e c l o p o o r c r  o e 1 , . r J  , o \  o , r ) r e s r b j . c , .  o e r o r n d , u 1 , m d , , r .
qualily can not be Cuamnrc!.

Thc second nethod is usually called hor piess. tt puh rhe diamond j xlurc inroamotd, and rhen usesa
dediMled sintering pre$ machine to press iLto irspmfite rnd sjnter itlo an cnd p.oducl ar one lime. fts
productionp@cdureissimpleritssinreringdensiryishish;andlheendproducrs,quatillisgood.lrs
prodtrctionpeiod is nomally within l5 ninuLes. Tbh nethod iswidety used by thc indusr.-y.

7 Effective Ways to Improve Diamond Tools' Qualify
by Hanjiangwanc, Diamond B adeseted

Novemher 13th, 2003, copyrieht c) 2003.201r At shtsrereBed.

For inproling the quahy of dianond lools, we now know 7 efiective *a),s:

1. Adopt h@h-toughness diamonds in the diamonil tools nanufacture.

Di@ondtquality, griL and concentration plat dccisilc roles in thcdianondtools qualny. There arc already
nany fanous Jianond bBnds in theworld. In Augun 2007,20/30 big Crn high roughness diamonds which was
prcduced with Chin!\ hinsed cubic press machine suFessiullt tassed lech.icll idenlification. This kind
dimonds have adrantages in both quality and Frice in |ne world narket. so ndu&ctures have a nore sood

2. Plate some metal elements for the highly fornation ol carhide on dianonds to
imDrcve the tools' holtl to the diamonrls.

6oodho ld lod ihondswi l l causethed ismondsno l to fa l lo f | f rcmthed imondtoo lsear lv . lnaddn ion . thG
willalso makc lhc dianonds have the aood prottusion heiCit, rnd rherelore the diafrdnd tools wilLbc sharpcr

P l . r i rCLhed i rnond,s  I l  sohe neu een.nr .  fo  c \mp l  .L \  J ;yd . .  ' . \ ' .  \  
" i l ca  

' .e  rhe  lo  n  d run
o,moroc  FaCoodk"y  o  ' rp 'o \e  r r  obno '  o  oo l (  r (  oo '  no .o .  f t .  ,m.1 .J  b r . l rec rca . f
Irirst, the plaled metlls can preve.l thc diamonds oxidarion. Craphilizaiion and the hot corcsion ofFe eledenl
underacortain lcnperature, pressure and the time ofsinte.iig Seco.d, lhe plated netals cm forr carbide attoy



on th€ r*t.e be i*n rrn lmord. snd *e root - bo. d ir rhe.i erir! ft is w t do
c+mrcorbordms rd nelat JCicai lohbiline or.he obmonds a1d he ncu.j.n roo.!
praM q$ llrese melals, rhedimondt hicnon is ihoroved

3. Use ultrafine powds and pre-a oyed powder in the took, boni!.
Ultraline powdcr hetps to deEsc lhe t€mpeaturc of sinreing$ii;;-*;i*'f*r$trrffi l:;#i'*:h:**i[#{+rft 'r,,"";#i#t

4, Use good granulation technique in the production of segments.

Cood gI,nularion ttuhnoloEre! \itl rcdre rhe segresaion
mprovethe(urinApefnm{ceof se!mcnL n!rca$$c

lechnique, and rcduce rhe dust h@{is to workers.

of dianonds, disriblle lhe dimonds moE evenlr
mobilny of the powder, benent $e cold pressinr

5. Use the vacuum protection atmosphere hot pressing technique ond
equipments in the sintering process.

Sintering is akey techniqrc in the dimond saw btades,nanufscturc.lt will havean impacton the saw blades,
sgmotddsity, hardness, culing pefomdcq technicatperformance ofrhe sinreins;quipmenls, produciion
costr, ed poduot quality.

6. Apply Hot Isostatic Press (HIP) and hish temperature brazing technique in
the nanuJocalre ol diamond wire tuws

Hol Isostalic PBs (HlP) @n decEasc rhe porosit] ofrhe producs, and inprolelhe beads,density, hardne$.
loughn€$ ed pdomanc€.

High tempeEture bru ing will hlke lhe beads havq a ridonable diamonds distribution, cheni@t bondine dd
mek.hrgJ  (ombi ra l :on .a io r  C r ld  rod  dnond. .sd  goood iorords  oror r "o . le ieh  br  appt ) rne ihn
technique,lhe useofdiamonds yillsve hali the cutting sp€ed willbe 2 to 4li6es ofthe odiney when rhe
use6l life is NUal. dd the Dloduction costs vill be lowered.

7. Use laser a'elcling technique.

Laser welding machines can inprove fte qualily ofwelding.'lhel aechaEcterizd by: big power,less gas
consu6plion, low runningcos! less naintensce, reliabiliry, quality ofthc bean, erc. wirh rhe lser wcidinc
€ch.ique. the nxiig *ay oi the saw bl.de's bod] and irs segnents is changed fton the manual hode to the
tuUy autonatic mode. which is preche &d reliable.


