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WARNING! Before operating any Hypertherm equipment, read the safety
instructions in your product’s manual, the Safety and Compliance Manual (80669C),
Waterjet Safety and Compliance Manual (80943C), and Radio Frequency Warning
Manual (80945C). Failure to follow safety instructions can result in personal injury
or in damage to equipment.

Copies of the manuals can come with the product in electronic and printed formats.
Electronic copies are also on our website. Many manuals are available in multiple
languages at www.hypertherm.com/docs.

FR (FRANCAIS/FRENCH)

AVERTISSEMENT! Avant d'utiliser tout équipement Hypertherm, lire les consignes
de sécurité du manuel de votre produit, du Manuel de sécurité et de conformité
(80669C), du Manuel de sécurité et de conformité du jet d’eau (80943C)

et du Manuel d'avertissement relatif aux radiofréqunces (80945C).

Les exemplaires des manuels qui accompagnent le produit peuvent étre sous forme
électronique ou papier. Les manuels sous forme électronique se trouvent également
sur notre site Internet. Plusieurs manuels sont offerts en plusieurs langues

a www.hypertherm.com/docs.

BG (BbJ/ITAPCKU/BULGARIAN)

NPEAYNPEXROEHME! MNpean pna pabotute ¢ KoeTo v Aa e obopyasaHe
Hypertherm, npouyeTeTe MHCTPYKUMKUTE 3a 6€30NACHOCT B PbKOBOACTBOTO Ha BaLUWA
npogaykT, ,MHCTpyKuma 3a 6esonacHocT v cwoteeTcTBHe" (80669C), ,MHCTpYKUMA
3a 6e30MacHOCT U cboTeeTcTaWe Ha Waterjet* (80943C) v ,MHcTpyKuma

3a npepynpexaeH1e 3a paguoyectora” (80945C).

rlpO,Cl,yHT'bT MOXe Oa e C'bI'IpOBOFleH OT KOMMA Ha p'bHOBO[J,CTBaTa B eﬂeKTpOHeH

1 B neyateH ¢popmart. Tean B eneKkTpoHeH popmar ca AOCTbMHM CbLLo Ha yebcanTa
H1. MHOrO PBbKOBOACTBA Ca HAIMLIE Ha HAKOMKO e3WKa

Ha agpec www.hypertherm.com/docs.

GR (EAAHNIKA/GREEK)

MNPOEIAONOIHZH! Mpw Béoete oe Aertoupyia onotlovdnrote eEoMMOPS TG
Hypertherm, SiaBaote g 0dnyieg aopaleiag oTo eyxeidlo Tou MPOIGVTOG Kat To
eyxelpidio aopdAeiac kai oupudppwong (80669C), oto eyyeipibio acpdAeiag kat
ouppdppwong Tou waterjet (80943C) kal oTo eyxelpidio npoeibonorioewy yia g
pabioouyvétnreg (80945C).

To npoiov pnopei va ouvodeletal ano avtiypapa twv eyXePBinv o€ NAEKTPOVIKY
Kat éviunn popdr. Ta nAekTpovikd avtiypada undpyouv EMoNG OToV IOTOTONS HAG.
MoAAd eyxepidia eival Slabeoipa oe Siadpopeg YAOOoEG 01O
www.hypertherm.com/docs.

CS (CESKY/CZECH)

VAROVANI! Pred uvedenim jakéhokoli zafizeni Hypertherm do provozu si predtéte
bezpecnostni pokyny v pfiruéce k produktu a v Manualu pro bezpecnost

a dodrZovéni predpist (80669C), Manuélu pro bezpe&nost a dodrZovéni
predpist pfi fezani vodnim paprskem (80943C) a Manuélu varovéni ohledné
rédiovych frekvenci (80945C).

Kopie pfiruéek mohou byt sougasti dodavky produktu, a to v elektronicke i tisténé
formé. Elektronické kopie jsou k dispozici i na nasich webovych strankach. Mnoho
prirucek je k dispozici v rliznych jazycich na strance www.hypertherm.com/docs.

DA (DANSK/DANISH)

ADVARSEL! Inden Hypertherm udstyr tages i brug skal sikkerhedsinstruktionerne
i produktets manual og i Manual om sikkerhed og overholdelse af krav (80669C),
Manual om sikkerhed og overholdelse af krav for vandstréleskaering (80943C),
og Manual om radiofrekvensadvarsel (80945C), gennemlaeses.

Kopier af manualerne kan leveres med produktet i elektronisk og trykt format.
Elektroniske kopier findes ogsa pa vores hjemmeside. Mange manualer

er tilgeengelige pa flere sprog p4 www.hypertherm.com/docs.

HU (MAGYAR/HUNGARIAN)

VIGYAZAT! Miel6tt barmilyen Hypertherm berendezést iizemeltetne,

olvassa el a biztonsagi informacidkat a termék kézikdnyvében, a Biztonsagi

és szabélykévetési kézikényvben (80669C), a Vizsugaras biztonsagi

és szabéalykévetési kézikényvben (80943C) és a Rédidfrekvencias
figyelmeztetéseket tartalmazé kézikényvben (80945C).

A termékhez a kézikonyv példanyai elektronikus és nyomtatott formaban is mellékelve
lehetnek. Az elektronikus példanyok webhelytinkén is megtalalhatok. Szamos
kézikonyv all rendelkezésre tobb nyelven a www.hypertherm.com/docs weboldalon.

DE (DEUTSCH/GERMAN)

WARNUNG! Bevor Sie ein Hypertherm-Gerat in Betrieb nehmen, lesen Sie bitte die
Sicherheitsanweisungen in lhrer Bedienungsanleitung, das Handbuch fiir Sicherheit
und Ubereinstimmung (80669C), das Handbuch fiir Sicherheit und Compliance bei
Wasserstrahl-Schneidanlagen (80943C) und das Handbuch fiir Hochfrequenz-
Warnung (80945C).

Bedienungsanleitungen und Handbticher kdnnen dem Gerit in elektronischer Form
oder als Druckversion beiliegen. In elektronischer Form liegen sie auch auf unserer
Website vor. Viele Handbticher stehen in verschiedenen Sprachen auf
www.hypertherm.com/docs zur Verfligung.

ID (BAHASA INDONESIA/INDONESIAN)

PERINGATAN! Sebelum mengoperasikan peralatan Hypertherm, bacalah petunjuk
keselamatan dalam manual produk Anda, Manual Keselamatan dan Kepatuhan
(80669C), Manual Keselamatan dan Kepatuhan Jet Air (80943C), dan Manual
Peringatan Frekuensi Radio (80945C). Kegagalan mengikuti petunjuk keselamatan
dapat menyebabkan cedera pribadi atau kerusakan pada peralatan.

Produk mungkin disertai salinan manual atau petunjuk dalam format elektronik
maupun cetak. Salinan elektronik juga tersedia di situs web kami. Berbagai manual
tersedia dalam beberapa bahasa di www.hypertherm.com/docs.

IT (ITALIANO/ITALIAN)

AVVERTENZA! Prima di usare un'attrezzatura Hypertherm, leggere le istruzioni sulla
sicurezza nel manuale del prodotto, nel Manuale sulla sicurezza e la conformita
(80669C), nel Manuale sulla sicurezza e la conformita Waterjet (80943C) e nel
Manuale di avvertenze sulla radiofrequenza (80945C).

Copie del manuale possono accompagnare il prodotto in formato cartaceo

o elettronico. Le copie elettroniche sono disponibili anche sul nostro sito web. Molti
manuali sono disponibili in diverse lingue all'indirizzo www.hypertherm.com/docs.

ES (ESPANOL/SPANISH)

IADVERTENCIA! Antes de operar cualquier equipo Hypertherm, lea las
instrucciones de seguridad del manual de su producto, del Manual de seguridad
y cumplimiento (80669C), del Manual de seguridad y cumplimiento en corte con
chorro de agua (80943C) y del Manual de advertencias de radiofrecuencia
(80945C).

El producto puede incluir copias de los manuales en formato digital e impreso.
Las copias digitales también estan en nuestra pagina web. Hay diversos manuales
disponibles en varios idiomas en www.hypertherm.com/docs.

JA (H &3E/JAPANESE)

L | Hypertherm #4335 12/F 9 2RI, CORBHAZICHIRLER. 2L
EAVTSATVAIZaT )1 (80669C), [T+—2—I v bDRELD
754 T R1(80943C). [BAFEE] (80945C) EHimdr < XL,
FAZEDIE—IE BF 74— v b TrEMRE L TRAICRABREINT
WEY, BFAE—ZYET T TV A MCEBHINTOET, SHBEZDELC
I$ www.hypertherm.com/docs |IC CHEEBDEECTHABLTVET,

ET (EESTI/ESTONIAN)

HOIATUS! Enne Hyperthermi mis tahes seadme kasutamist lugege l4bi toote
kasutusjuhendis olevad ohutusjuhised ning Ohutus- ja vastavusjuhend (80669C),
Veejoa ohutuse ja vastavuse juhend (80943C) ja Raadiosageduse hoiatusjuhend
(80945C). Ohutusjuhiste eiramine véib pdhjustada vigastusi ja kahjustada
seadmeid.

Juhiste koopiad véivad tootega kaasas olla elektrooniliselt voi triikituna.
Elektroonilised koopiad on saadaval ka meie veebilehel. Paljud kasutusjuhendid
on erinevates keeltes saadaval veebilehel www.hypertherm.com/docs.

KO (&= 0{/KOREAN)

Z 1! Hypertherm SH|IE AL&317| Tol| XE MBAQ X A 7 &4
HBENM(80669C), HEIH oM AU FH E4 HHA(80943C) 22|10 £ Fut
B3 dBX(80945C)0ll LEok U= oM X|EE e MAI2.

A FAD QIME HAMo 2 HHM AH20| MED BH MSE £ ALt
™A AHEE Hypertherm RAIO|EOIAM EAl 4= Qo MEA AHE
www.hypertherm.com/docs 0l M 0424 2102 &S LIt

FI (SUOMI/FINNISH)

VAROITUS! Ennen minkdan Hypertherm-laitteen kéytt64 lue tuotteen
kayttdoppaassa olevat turvallisuusohjeet, turvallisuuden ja vaatimustenmukaisuuden
késikirja (80669C), vesileikkauksen turvallisuuden ja vaatimustenmukaisuuden
késikirja (80943C) ja radiotaajuusvaroitusten késikirja (80945C).

Kéyttdoppaiden kopiot voivat olla tuotteen mukana sahkoisessa ja tulostetussa
muodossa. Sdhkdiset kopiot ovat my&s verkkosivustollamme. Monet kayttoppaat
ovat myds saatavissa useilla kielillda www.hypertherm.com/docs.

NE (NEDERLANDS/DUTCH)

WAARSCHUWING! Lees voordat u Hypertherm-apparatuur gebruikt

de veiligheidsinstructies in de producthandleiding, in de Veiligheid's-

en nalevingshandleiding (80669C) in de Veiligheids- en nalevingshandleiding
voor waterstralen (80943C) en in de Waarschuwingshandleiding radiofrequentie
(80945C).

De handleidingen kunnen in elektronische en gedrukte vorm met het product worden
meegeleverd. Elektronische versies zijn ook beschikbaar op onze website. Veel
handleidingen zijn in meerdere talen beschikbaar via www.hypertherm.com/docs.



NO (NORSK/NORWEGIAN)

ADVARSEL! Fer du bruker noe Hypertherm-utstyr, ma du lese
sikkerhetsinstruksjonene i produktets handbok, handboken om sikkerhet og
samsvar (80669C), hdndboken om vannjet sikkerhet og samsvar (80943C),
og handboken om radiofrekvensadvarsler (80945C).

Eksemplarer av hdndbokene kan felge med produktet i elektronisk og trykt form.
Elektroniske eksemplarer finnes ogsa pa nettstedet vart. Mange handbeker

er tilgjengelig i flere sprak pa www.hypertherm.com/docs.

PL (POLSKI/POLISH)

OSTRZEZENIE! Przed rozpoczeciem obstugi jakiegokolwiek systemu

firmy Hypertherm nalezy sie¢ zapoznac¢ z instrukcjami bezpieczenstwa zamieszczonymi
w podreczniku produktu, w podreczniku bezpieczerstwa i zgodnosci (80669C),
podreczniku bezpieczenstwa i zgodnosci systeméw strumienia wody (80943C)
oraz podreczniku z ostrzezeniem o czestotliwosci radiowej (80945C).

Do produktu moga by¢ dotgczone podreczniki uzytkownika w formie elektronicznej

i drukowanej. Kopie elektroniczne znajduja sie rowniez w naszej witrynie internetowej.
Wiele podrecznikéw jest dostepnych w roznych jezykach pod adresem
www.hypertherm.com/docs.

SV (SVENSKA/SWEDISH)

VARNING! Lis haftet sdkerhetsinformationen i din produkts sédkerhets- och
efterlevnadsmanual (80669C), sékerhets- och efterlevnadsmanualen fér Waterjet
(80943C) och varningsmanualen f6r radiofrekvenser (80945C) for viktig
sakerhetsinformation innan du anvander eller underhéller Hypertherm-utrustning.
Kopior av manualerna kan medfélja produkten i elektroniskt och tryckt format.
Elektroniska kopior finns ocksé pa var webbplats. Manga manualer finns pa flera
sprak pa www.hypertherm.com/docs.

PT (PORTUGUES/PORTUGUESE)

ADVERTENCIA! Antes de operar qualquer equipamento Hypertherm,

leia as instrugdes de seguranga no manual do seu produto, no Manual

de Seguranga e de Conformidade (80669C), no Manual de Seguranga

e de Conformidade do Waterjet (80943C) e no Manual de Adverténcia

de radiofrequéncia (80945C).

Copias dos manuais podem vir com o produto nos formatos eletrénico e impresso.
Copias eletronicas também séo encontradas em nosso website. Muitos manuais
estéo disponiveis em varios idiomas em www.hypertherm.com/docs.

TH (2187 INY/THAI)

Afiaul Aaunislderualnsaiuay Hypertherm viauua Tusagdudnuusidisiuadu
Uaaadoluglani1sldaudn gladuarnudaandaiaznisufiifiniu (80669C), Aila
Auanlaansisuaznisdiifiaudmisunisldiasinscuuiamasida (80943C)

uax giiaAfaufaniuaiuding (80945C) n1s Lidfiiaudiusinsinuainu
laansuatvdinalvtinnisuialduniaiinauioviudaailnsal
anurdgiafilustuuudidavsainduasuuudiiniasgnuuusinganiu
wWanAug duurgialugluuuiidnnsaiindvasnaniiuazdiiuigiiasy

9 lunarnuanansiudei Wiusnisuwdu e www.hypertherm.com/docs
waI518NGE

RO (ROMANA/ROMANIAN)

AVERTIZARE! Inainte de utilizarea oricarui echipament Hypertherm, cititi
instructiunile de siguranta din manualul produsului, manualul de sigurantad

si conformitate (80669C), manualul de sigurantd si conformitate Waterjet (80943C)
si din manualul de avertizare privind radiofrecventa (80945C).

Produsul poate fi insotit de copii ale manualelor in format tiparit si electronic.
Exemplarele electronice sunt disponibile si pe site-ul nostru web.

Numeroase manuale sunt disponibile in mai mult limbi la adresa:
www.hypertherm.com/docs.

TR (TURKGE/TURKISH)

UYARI! Bir Hypertherm ekipmanini galistirmadan &nce, trtintintiziin kullanim
kilavuzunda, Giivenlik ve Uyumluluk Kilavuzu’nda (80669C), Su Jeti Giivenlik

ve Uyumluluk Kilavuzu'nda (80943C) ve Radyo Frekansi Uyarisi Kilavuzu'nda
(80945C) yer alan giivenlik talimatlarini okuyun.

Kilavuzlarin kopyalari, elektronik ve basili formatta rtinle birlikte verilebilir. Elektronik
kopyalar web sitemizde de yer alir. Kilavuzlarin birgogu www.hypertherm.com/docs
adresinde birgok dilde mevcuttur.

RU (PYCCKUM/RUSSIAN)

BEPEIMMUCb! MNepen, paboToit ¢ niobeiM o60pynosaHmem Hypertherm o3HakombTech
C MHCTPYKUMAMK Mo 6e30MacHOCTH, NPEACTaBNEHHBIMIU B PYKOBOACTBE, KOTOpOe
NoCTaBMAETCA BMECTE C MPOAYKTOM, B PykoBoacTBe o 6e30MacHoOCTH 1
coorsercTauto (80669C), B PyrosoacTae 1o 6€301acHOCTH M COOTBETCTBHIO AJIA
BogocTpysiHos peskn (80943C) n PykoBoAcTBe N0 MpeaynpemaeHHio o
pannodacTotHom nasnyyermnn (80945C).

Konun pykoBoACTB, KOTOpbIe NOCTaBAAIOTCA BMECTE C NMPOAYKTOM, MOTYT 6biTb
NPEACTaBNEHbI B ANEKTPOHHOM U BYMaHOM BUAE. DNEKTPOHHbIE KOMUK TaKKe
[OCTYMHbI Ha Halem Be6-caiTe. Lienbiit pAa pyKoBOACTB AOCTYMHbI HA HECKOMbKMX
AsbIKax No cceinke www.hypertherm.com/docs.

VI (TIENG VIET/VIETNAMESE)

CANH BAO! Trudgc khi van hanh bat ky thiét bi Hypertherm nao, hay doc cac
huéng dan an toan trong huéng dan st dung s&n pham clia ban, S&'tay An toan
vé Tuén thi (80669C), S&'tay An toan va Tuén tha Tia nudc (80943C), va Hudng
ddn Canh bdo Tén s6' V6 tuyén (80945C). Khong tuan th cac huwdng dan an toan
c6 thé dan dén thuong tich ca nhan hodc hu héng thiét bi.

Ban sao cla s6 tay co thé di kém vdi san phdm & dinh dang dién t& va in. Ban
dién t& cling c6 trén trang web cla chung toi. Nhiéu s6 tay cé sn bang nhiéu
ngdn ngl tai www.hypertherm.com/docs .

ZH-CN (f8] #7132 /CHINESE SIMPLIFIED)

ek | TERRAEATATIG E A AT, RSN (R ARNERUE S F
(80669C). (/KIi 2 &RIHEF T/ (80943C) LLJ (HHHIE & F )
(80945C) H) % A=A UL -

B 7 it B2 A 0 T T Ak o ORI BT P B R 20 HL A R A B 7R FRATT AT Y
uh ARk RZFNE ZHIET AR, ¥ www.hypertherm.com/docs.

SK (SLOVENCINA/SLOVAK)

VYSTRAHA! Pred pouzitim akéhokolvek zariadenia od spolo&nosti Hypertherm si
preditajte bezpecnostné pokyny v navode na obsluhu vasho zariadenia a v Manuali
o0 bezpeé&nosti a stlade s normami (80669C), Manuéli o bezpeénosti a stlade

s normami pre systém rezania vodou (80943C) a v Manuéli s informaciami

o radiofrekvencii (80945C).

Navod na obsluhu sa dodava spolu s produktom v elektronickej a tlaéenej podobe.
Jeho elektronicky format je dostupny aj na nasej webovej stranke. Mnohé z navodov
na obsluhu su dostupné vo viacjazy&nej mutacii na stranke
www.hypertherm.com/docs.

SL (SLOVENSCINA/SLOVENIAN)

OPOZORILO! Pred uporabo katerekoli Hyperthermove opreme preberite varnostna
navodila v priro¢niku vasega izdelka, v Prirodniku za varnost in skladnost (80669C),
v Priro&niku za varnost in skladnost sistemov rezanja z vodnim curkom (80943C)
in v Priro&niku Opozorilo o radijskih frekvencah (80945C).

lzvodi priro¢nikov so lahko izdelku priloZeni v elektronski in tiskani obliki. Elektronski
izvodi so na voljo tudi na nagem spletnem mestu. Stevilni priro&niki so na voljo

v razli¢nih jezikih na naslovu www.hypertherm.com/docs.

SR (SRPSKI/SERBIAN)

UPOZORENIJE! Pre rukovanja bilo kojom Hyperthermovom opremom procitajte
uputstva o bezbednosti u svom priru¢niku za proizvod, Priruéniku o bezbednosti

i usaglagenosti (80669C), Priruéniku o bezbednosti i usaglasenosti Waterjet
tehnologije (80943C) i Priruéniku sa upozorenjem o radio-frekvenciji (80945C).
Y3 npounsBoa, ce UCnopyuyjy Konuje NPUPYYHUKA y €NEKTPOHCKOM MK LWTaMnaHoM
dopmary. EnektpoHcke Konuje cy Takohe focTynHe Ha Halwem Be6-cajty. MHoru
NPUPYYHULM Cy OCTYMHK Ha BULLE je3uKa Ha aapeck www.hypertherm.com/docs.

ZH-TW (% MR 3Z/CHINESE TRADITIONAL)

B4 | H1REEM Hypertherm 32 f@dT , FEARBELERFMANZEIER,
BIE (RLFERERFM) (80669C) . (kD ZLFERERF M)
(80943C ) , MR (ESEHEEETRARFM) (80945C ).
EFRMERIRFERTREREERM £, BUOTLEERMANBETHE TR
Fi. RN\ LEUSEESHARESEFM , FEH

www.hypertherm.com/docs
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Before You Begin

This guide gives information to help you do the following:

Set up a SmartSYNC® machine torch

Configure a mechanized system

Cut, gouge, and mark with a SmartSYNC machine torch
Optimize cut quality

Understand torch height control

Troubleshoot common mechanized cutting issues

Understand EMI grounding and shielding best practices

For related information, refer to the following documents:

Powermax65/85/105 SYNC Operator Manual (810470)
Powermax45 SYNC Operator Manual (811470)
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU)
Powermax45/65/85/105 SYNC Parts Guide (810490)

Safety and Compliance Manual (80669C)

You can find these documents on the USB memory stick that came with your plasma power supply
(Powermax65/85/105 SYNC) or by scanning the QR code on the side of your plasma power
supply. Technical documentation is also available at www.hypertherm.com/docs.

Technical documentation is current as of the date of its release.
Subsequent revisions are possible. Refer to www.hypertherm.com/docs
for the most recent revisions of released documents.

Powermax45/65/85/105 SYNC Mechanized Cutting Guide 810480 1


www.hypertherm.com/docs
www.hypertherm.com/docs

Before You Begin

12

810480

Mechanized Cutting Guide

Powermax45/65/85/105 SYNC



Set Up the Machine Torch

This section gives information on the following:
m  SmartSYNC machine torch components and dimensions.
m  Setup information for installing the SmartSYNC torch on X-Y tables, track burners, pipe
bevelers, or other mechanized equipment.

Powermax45/65/85/105 SYNC plasma power supplies are shipped with one or more Hypertherm
SmartSYNC cartridges. For a full list of the SmartSYNC cartridges available, refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).

About the machine torch

SmartSYNC machine torch features 5 5 o 0
inolude the following: NI

m  Automatic setting of operating

mode, amperage, and gas pressure based on the Hypertherm cartridge that you install, the
torch type, and the torch lead length

m  Communication of Hypertherm cartridge usage information to the plasma power supply,
including cartridge end-of-life detection for Powermax65/85/105 SYNC power supplies

m A torch-lock switch that prevents the torch from firing accidentally, even when the plasma
power supply is ON

m  The quick-disconnect system to easily remove the torch for transport or to switch from one
torch to another

For information about the thicknesses that you can cut and pierce with a SmartSYNC machine
torch, refer to the Powermax65/85/105 SYNC Operator Manual (810470) or the Powermax45
SYNC Operator Manual (811470).
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Set Up the Machine Torch

Machine torch components, dimensions, weights

You cannot change a full-length machine torch into a mini machine torch,
or change a mini machine torch into a full-length machine torch.

Components

Full-length machine torch

o Q Q
\\
1 Torch lead 4 Hypertherm cartridge
2 Strain relief for torch lead 5 Shell
3 Torch-lock switch 6 32-pitch removable gear rack
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Set Up the Machine Torch

Mini machine torch

—— > ] e
}:@ @) Q:‘
H( o T o T o T o1 JE[ [ + T ol ol ]u “ W
1 Torch lead 3 Shell
2 Strain relief for torch lead 4 Hypertherm cartridge

Dimensions

Full-length machine torch

368 mm (14.5 inch)

A

35 mm £ 0.5 mm*
f (1.37 inch + 0.02 inch*) 32 mm (1.25 inch) 1

O00C

) S ) ml — CR

‘4

212 mm (8.3 inch)

< 312 mm (12.8 inch) >

BTI the width of the torch shell.

41 mm* (1.6 inch®)

OO

Measuring to the top of the torch-lock switch adds 6 mm (0.23 inch) to

\ 4
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Set Up the Machine Torch

Mini machine torch

235 mm (9.25 inch)

A
A4

35 mm £ 0.5 mm
f (1.37 inch * 0.02 inch) 32 mm (1.25 inch)1
[LL : : : ]E[ : : : )ﬂ " e
}:Q @) Q:u‘ IB
H(nnnnnnnn]ﬁ[nunnnjuu

* *

180 mm (7.08 inch)

A
v

Weights
Full-length machine torch with torch lead
Torch Weight*
Machine torch with 4.6 m (15 foot) lead 2.2 kg (5 Ib)
Machine torch with 7.6 m (25 foot) lead 3.2 kg (7 Ib)
Machine torch with 10.7 m (35 foot) lead 4.2 kg (9 Ib)
Machine torch with 15 m (50 foot) lead 5.8 kg (13 Ib)
Machine torch with 23 m (75 foot) lead 8.3 kg (18 Ib)

* Without a Hypertherm cartridge installed.

Mini machine torch with torch lead

Torch Weight*

Mini machine torch with 4.6 m (15 foot) lead 2.1 kg (5 Ib)
Mini machine torch with 7.6 m (25 foot) lead 3.1 kg (7 Ib)
Mini machine torch with 10.7 m (35 foot) lead 4.1 kg (9 Ib)
Mini machine torch with 15 m (50 foot) lead 5.7 kg (13 Ib)
Mini machine torch with 23 m (75 foot) lead 8.2 kg (18 Ib)

* Without a Hypertherm cartridge installed.
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Set Up the Machine Torch

Attach the torch to your equipment

You can put the machine torch on a wide variety of X-Y tables, track burners, pipe bevelers, and
other equipment. Refer to the Powermax45/65/85/105 SYNC Parts Guide (810490) for a machine

torch clamp assembly kit. To install the torch, refer to the instructions of the equipment
manufacturer.

NOTICE

SENSITIVE ELECTRONICS AND OTHER COMPONENTS INSIDE THE TORCH. PERMANENT
DAMAGE CAN OCCUR.

Do not disassemble the torch or the quick-disconnect shell to put the torch in the mechanized
cutting system track.

If your mechanized cutting system includes a track, do not disassemble the torch or the
quick-disconnect shell. Do the following:

1. Put a clamp on the torch or on the lead near the torch to hold the torch in position.

2. Open the track fully.

3. Put the torch lead in the track.

=

. Close the track.

(2]

. Install the torch.

Minimum bend radius for torch lead

NOTICE

MINIMUM BEND RADIUS. KINKING AND OTHER DAMAGE CAN OCCUR.

Do not bend the torch lead too far.

Do not bend the torch lead around a radius that is less
than the minimum bend radius of 76 mm (3.0 inches).

76 mm
(3.0in.)
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Set Up the Machine Torch

Remove the gear rack (optional)

The gear rack can be attached to either side of the full-length machine torch. If you must remove the
gear rack, remove the 2 screws that attach the rack to the torch shell.

When you install the gear rack, tighten the screws by hand. To avoid
damage to the screws, do not tighten too much.

Align the torch

Install the machine torch perpendicular
to the workpiece to get a vertical cut.
Use a square or digital level to align the
torch at a 90° angle to the workpiece.

Position the mounting bracket @ lower
on the torch to keep vibration at the tip
of the torch to a minimum.

Do not tighten the mounting bracket
too much. Too much force from the
mounting bracket can cause damage to
the printed circuit board (PCB) inside
the torch. Too much force can also warp
or cause other damage to the torch
shell.

0
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Configure Gontrols for Mechanized Cutting

This section explains how to set up the following optional external controls for a
Powermax65/85/105 SYNC or a Powermax45 SYNC in a mechanized cutting system using serial
communications.

CNC/THC

Torch lead Ohmic ) 1 1
contact wire | :
| |
|
1] !
|
\ |
|
\\ ! \
\
Machine torch X ¢
|
|

Workpiece

s

Cutting table =

td
o ——————

Ground Work lead

1 RS-485 serial interface cable - Operating mode, output current (A), gas pressure signals, and more
2 Machine interface (CPC) cable (optional) - Divided arc voltage, plasma start/stop, arc transfer signals

3 Remote-start pendant - Plasma start/stop signals only
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Configure Controls for Mechanized Cutting

As shown, the setup that is necessary varies based on which of the plasma power supply
operations that you want to control externally.

Operation

Setup necessary

For more information

= Plasma start/stop only

Machine interface receptacle
Remote-start pendant

Refer to Connect a remote-start
pendant (optional) on page 22

= Plasma start/stop signals
= Arc transfer signal
= Divided arc voltage

Machine interface receptacle
Voltage divider PCB
Machine interface cable

Refer to Connect a machine
interface cable (optional) on
page 23

= Operating mode
= Amperage

= Gas pressure

= Gas tests

= Quick resets

RS-485 serial interface
connector

RS-485 serial interface PCB
RS-485 serial interface cable

Refer to Connect an RS-485
serial interface cable (optional) on
page 37

EDGE® Connect CNC hardware requirements: Hypertherm's EDGE Connect CNC
communicates with Powermax45/65/85/105 SYNC systems using an EtherCAT™ interface. For
more information, refer to the Powermax EtherCAT Interface for EDGE Connect Installation and
Setup Manual (810330) and the Cut with Powermax® on an EDGE® Connect CNC Manual
Addendum (810290). Technical documentation is available at www.hypertherm.com/docs.

& WARNING

Before plasma cutting with compressed gas, read the safety instructions in the Safety and
Compliance Manual (80669C). Failure to follow safety instructions can result in personal

GAS CYLINDERS CAN EXPLODE IF DAMAGED
Gas cylinders contain gas under high pressure. If damaged, a cylinder can explode.

For high pressure regulators, adhere to the manufacturer guidelines for safe installation,
operation, and maintenance.

injury or in damage to equipment.

& WARNING

EXPLOSION HAZARD - CUTTING WITH ALUMINUM NEAR WATER

When water touches aluminum during plasma cutting operations, hydrogen can be
released and can explode. Do not cut aluminum alloys underwater or on a water table
unless you can prevent the accumulation of hydrogen gas. Never cut aluminum-lithium

alloys in the presence of water.

Refer to the Safety and Compliance Manual (80669C) for more information.
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Configure Controls for Mechanized Cutting

The following are the general steps to set up a mechanized cutting system. For more information
about plasma power supply setup, refer to the Powermax65/85/105 SYNC Operator Manual
(810470) or the Powermax45 SYNC Operator Manual (811470).

1. Attach the work lead from the plasma power supply to the cutting table or to the workpiece you
are cutting. Refer to your table manufacturer's instructions.

m  Make sure that the work lead makes good metal-to-metal contact with the cutting table or
workpiece. Remove rust, dirt, paint, coatings, and other debris so that the work lead makes
sufficient contact with the cutting table or workpiece.

2. Connect the gas supply to the plasma power supply.

m  Use compressed air to cut mild steel, stainless steel, aluminum, and other conductive
metals.

m  Use F5 to cut stainless steel.

3. Do one of the following:

m To control plasma start/stop only: Connect a remote-start pendant to your plasma power
supply using the machine interface receptacle.

0 To use a remote-start pendant, your plasma power supply must have a factory-installed
(or user-installed) machine interface receptacle on the rear panel. Refer to Connect a
remote-start pendant (optional) on page 22.

m To control plasma start/stop, arc transfer, and arc voltage: Connect the plasma power
supply to your CNC (or other control) using the machine interface receptacle.

o To use the machine interface, your plasma power supply must have a factory-installed
(or user-installed) machine interface receptacle with internal voltage divider PCB. Refer
to Connect a machine interface cable (optional) on page 23.

4. To control operating mode, amperage, gas pressure, gas tests, and quick resets: Connect
the plasma power supply to your CNC using the RS-485 serial interface connection.
m  To use the RS-485 serial interface, your plasma power supply must have the following:

0 A factory-installed (or user-installed) RS-485 serial interface connector and RS-485
serial interface PCB. Refer to Connect an RS-485 serial interface cable (optional) on
page 37. Termination resistors are included in the plasma power supply.

0 A machine interface connection to the CNC with the machine interface receptacle.
Refer to Connect a machine interface cable (optional) on page 23.

O The correct parameters for serial communication on the plasma power supply. Refer to
Set the parameters on the CNC Interface Settings screen (Powermax65/85/105
SYNC) on page 41 or Set a node address (Powermax45 SYNC) on page 43.

9. Attach the torch to the cutting table or other cutting equipment. Refer to Set Up the Machine
Torch on page 13.

6. Install the correct cutting or gouging cartridge for your application:
m  For cutting and piercing with a machine torch: Refer to Select the cartridge on page 48

m  For gouging: Refer to Gouging processes on page 67
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Connect a remote-start pendant (optional)

Configure Controls for Mechanized Cutting

7. Make sure that the plasma power supply is automatically set to Cut

mode or Gouge mode to align with the Hypertherm cartridge that you

installed.

m  To change from Cut mode to Expanded Metal mode, push the
operating mode button (Powermax65/85/105 SYNC only).

m  Move the torch-lock switch to the green “ready to fire” )
position before you change the operating mode or the output

current (A).

8. Adjust the torch speed and output current (A) as necessary. Refer to
the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).

O/

Powermax65/85/105 SYNC

‘0

Powermax45 SYNC

Before you begin, make sure that the plasma power supply has a

factory-installed (or user-installed) machine interface receptacle on the

rear panel. Refer to the Machine Interface Receptacle with Voltage

Divider PCB Field Service Bulletin (806980 for
Powermax65/85/105 SYNC or 809940 for Powermax45 SYNC). Also
refer to the Powermax45/65/85/105 SYNC Parts Guide (810490).

Plasma power supply configurations with a machine torch can include an optional remote-start

pendant.

Machine interface

connector

The remote-start pendant lets you
remotely start and stop the machine
torch. For example, use it when you
put the torch on a simple track
burner or cutting guide that does
not have its own CNC or other
control.

To use the remote-start pendant,
connect it to the machine interface
receptacle on the rear of the
plasma power supply.

The remote-start pendant is only for a plasma power supply with a

oy | B[]

Machine interface
receptacle

machine torch. It will not operate if a hand torch is installed.

Hypertherm offers remote-start pendants in multiple lengths. Refer to the

Powermax45/65/85/105 SYNC Parts Guide (810490).
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Configure Controls for Mechanized Cutting

Connect a machine interface cable (optional)

Before you begin, make sure that the plasma power supply has a
factory-installed (or user-installed) machine interface receptacle on the
rear panel. Refer to the Machine Interface Receptacle with Voltage
Divider PCB Field Service Bulletin (806980). Also refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).

The machine interface receptacle on the rear of the plasma power supply includes a 5-position
voltage divider PCB and wires that are installed inside the plasma power supply.

= o
( =0 Machine interface receptacle

L

The voltage divider PCB gives a scaled down arc voltage of 20:1, 21.1:1, 30:1, 40:1, or 50:1.

The factory default setting on the voltage divider PCB is 50:1. To change
the voltage divider PCB to a different setting, refer to Set the 5-position
voltage divider PCB on page 34.

NOTICE

The voltage divider PCB is a simple resistive divider of raw arc voltage. To prevent ground loops and
electrical interference, you must isolate the divided arc signal.

Powermax45/65/85/105 SYNC Mechanized Cutting Guide 810480



Configure Controls for Mechanized Cutting

4 CAUTION

The voltage divider PCB supplies a voltage that is in proportion to the arc voltage. The DIP
switch settings on the voltage divider PCB control the output in open circuit conditions, to
a maximum output of 15 V. This output is an impedance-protected, functional extra-low
voltage (ELV) output. This type of output prevents shock, energy, and fire under normal
conditions at the machine interface receptacle and in single-fault conditions with the
machine interface wiring. The voltage divider PCB is not fault tolerant and ELV outputs do
not comply with safety extra-low voltage (SELV) requirements for direct connection to
electrical devices.

The machine interface receptacle gives access to the scaled down arc voltage and to the signals for
arc transfer and plasma start.

Some mechanized cutting systems use an external voltage divider instead
of the internal voltage divider PCB that comes with the machine interface
receptacle. In these systems, the machine interface cable supplies signals
for arc transfer and plasma start only.

Hypertherm offers machine interface cables for mechanized cutting systems that use the internal
voltage divider PCB and mechanized cutting systems that use an external voltage divider.
Hypertherm also offers machine interface cables that are designed specifically for use with
PlasmaCAMP® tables. Cables are available in multiple lengths. Refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).
Also refer to the following sections:

m  Machine interface cables that use the internal voltage divider PCB on page 25

m  Machine interface cables that use an external voltage divider on page 26

m  Machine interface cables for tables with a 21.1:1 voltage ratio on page 30
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Configure Controls for Mechanized Cutting

Machine interface cables that use the internal voltage divider PCB

The following diagram shows a cable that uses the internal voltage divider PCB for scaled down arc
voltage in addition to signals for arc transfer and plasma start.

Cables are available in multiple lengths. Refer to the Powermax45/65/85/105 SYNC Parts Guide
(810490).

Spade

connectors \

Machine interface
connector
7
I

15-pin D-sub /

connector

ClENEENE N
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Cable signals
Spade connectors
Machine interface

connector

D-sub connector

2 5
\ \ /
o
O &{oo pooo oOoOQ ] O
=

10 12 15

Connectors
Signal Macl_une interface D-sub pin number Spade wire color
pin number
3 10 Green
Plasma start
4 2 Black
12 12 Red
Arc transfer
14 5 Black
. 5 (-) (Electrode) 15 () Black (-)
Voltage divider
6 (+) (Work) 8 (+) White (+)

Machine interface cables that use an external voltage divider

These cables are for mechanized cutting systems that use an external voltage divider instead of the
internal voltage divider PCB that comes with the machine interface receptacle. In these systems,

the machine interface cable supplies signals for arc transfer and plasma start only. You must set up
the external voltage divider to access the raw arc voltage of the plasma power supply directly. Refer

to Access raw arc voltage (optional) on page 29.
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Configure Controls for Mechanized Cutting

The ends of these cables have wires that are terminated with spade connectors. Cables are
available in multiple lengths. Refer to the Powermax45/65/85/105 SYNC Parts Guide (810490).

Machine interface
connector

TSNS D
~ A

L

Spade connectors
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Cable signals

Machine
interface
connector

Spade connectors

Connectors

Signal

Machine interface

Spade wire color

pin number
3 Green
Plasma start
4 Black
12 Red
Arc transfer
14 Black
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Configure Controls for Mechanized Cutting

Access raw arc voltage (optional)

If the mechanized cutting system does not use the voltage divider PCB in the plasma power supply,
then you must set up an external voltage divider to access the raw arc voltage of the plasma power
supply directly.

___________ . Machine interface cable |

Plasma start : CNC/THC
Arc transfer

'\I\‘ Torch lead

External arc voltage
divider
. (supplied by customer) .

— Machine torch

Workpiece

Cutting table

Ground Work lead

Raw arc voltage

For instructions on how to access raw arc voltage, refer to the Raw Arc Voltage Field Service
Bulletin (810320 for Powermax65/85/105 SYNC or 809520 for Powermax45 SYNC). A setup
that uses raw arc voltage must be performed only by qualified technicians.

& WARNING

SHOCK HAZARD, ENERGY HAZARD, AND FIRE HAZARD

Connecting directly to the plasma circuit for access to raw arc voltage
increases the risk of shock hazard, energy hazard, and fire hazard in the event
of a single fault. The output voltage and the output current of the circuit are
specified on the data plate.

Have a qualified technician make the connection.
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Machine interface cables for tables with a 21.1:1 voltage ratio

Hypertherm offers machine interface cables that are designed specifically for PlasmaCAM cutting
tables, for which a voltage ratio of 21.1:1 is necessary. These cables can be used with all
mechanized cutting systems for which a voltage ratio of 21.1:1 is necessary. Cables are available in
multiple lengths. Refer to the Powermax45/65/85/105 SYNC Parts Guide (810490).

The voltage divider PCB must be set to 21.1:1 for these cables. Refer to
Set the 5-position voltage divider PCB on page 34.

Machine interface 6-pin DIN connector
connector

CLENE NN
2N
=)
& o
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Cable signals

Machine
interface
connector

N I mﬂ:l] DIN connector

Notch
Connectors
Signal Machine interface pin DIN pins*
number
3 5
Plasma start
4 4
Voltage divider 5 (-) (Electrode) 1()
(21.1:1) 6 (+) (Work) 2 (+)

* The pins on the actual DIN connector are not numbered. The DIN pin numbers in this
diagram are labels shown for reference.

Install the machine interface cable

Before you begin, make sure that the plasma power supply has a
factory-installed (or user-installed) machine interface receptacle on the
rear panel. Refer to the Machine Interface Receptacle with Voltage
Divider PCB Field Service Bulletin (806980).

Installation of the machine interface cable must be performed by a qualified service technician.
1. Set the power switch on the plasma power supply to OFF (0), and disconnect the power cord.
2. Remove the cover of the machine interface receptacle from the rear of the plasma power supply.

3. Connect the Hypertherm machine interface cable to the machine interface receptacle.
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4. Do one of the following:

For a cable with a D-sub connector on |For a cable with wires and spade

the other end: connectors on the other end:
1. Connect the D-sub connector to the 1. Terminate the machine interface cable
receptacle on the torch height inside the electrical enclosure of the torch
control (THC) or CNC. height control (THC) or CNC.

m This prevents unauthorized access to

2. Tighten the screws on the . ) .
'9 rew the connections after installation.

D-sub connector.

2. Make sure that the connections are
correct and that all live parts are enclosed
and protected before operating the
equipment”

* The integration of Hypertherm equipment and customer-supplied equipment including
interconnecting cords and cables, if not listed and certified as a system, is subject to inspection by
local authorities at the final installation site.

Machine interface receptacle sockets

NN LN
.
=

:

Sockets 1 and 2 are wired but not used.
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Machine interface signals

Refer to the following table for the cable signal information when connecting the plasma power
supply to a torch height controller or CNC with a machine interface cable.

Spade connectors

Internal wires Machine interface receptacle é
- § %
-
. -

fi= OR
~ . 2 o il |-
Q 0 |'
Voltage divider
D-sub connector
D-sub Cables with
Powermax internal wires and machine interface receptacle connector spade
cables connectors
Signal Type Wire color Socket number D-sub pin Unt.ermlnated
number wire color
Start* . Black 3 10 Green
(plasma) Input
p Red 4 2 Black
Transfert o White 12 12 Red
. Output
(start motion) Green 14 5 Black
Voltage Black (-) 5, 1 (-) (Electrode) 15 (-) Black (-)
divid Output™* *
viger Red (+) 6, 2 (+) (Work) 8 (+) White (+)
Ground Green / yellow 13

* Normally open. 18 VDC open circuit voltage at START terminals. Requires dry contact closure to activate.

** Normally open. Dry contact closure when the arc transfers. 120 VAC / 1 A maximum at the machine
interface relay.

*** Divided arc signal of 20:1, 21.1:1, 30:1, 40:1, 50:1. Supplies a maximum of 15 V under open circuit
conditions.

t The divided arc signal is a resistive divider of raw arc voltage. This signal is not isolated. To prevent
ground loops, you must supply galvanic isolation.

* If you use the Start signal with a delay to begin to move a Duramax™ torch for cutting, instead of
the Transfer signal, do the following: Increase the delay when you use a SmartSYNC torch. For a 0.7 m
(35 foot) or 15 m (50 foot) SmartSYNC torch, add 60 ms to the delay. For a 23 m (75 foot) SmartSYNC
torch, add 120 ms to the delay. The additional delay prevents the torch from moving before postflow is
done. An additional delay is not necessary for 4.6 m (15 foot) or 7.6 m (25 foot) SmartSYNC torches.
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Set the 5-position voltage divider PCB

The voltage divider is a printed circuit board (PCB) inside the plasma power supply. It measures the
voltage of the plasma arc. This voltage can range from 0 VDC - 250 VDC. For safety reasons, the
PCB decreases the arc voltage to a lower voltage signal (0 VDC — 15 VDC) to send to the CNC.

The voltage divider PCB has 5 settings. The factory default setting is 50:1. The specification of your
torch height control (THC) system determines the correct setting to use. If you are unsure which
setting to use, or if the Hypertherm 5-position voltage divider PCB does not supply the necessary
voltage signal for your application, speak to your Hypertherm distributor or authorized repair facility,
or speak to the nearest Hypertherm office shown in the front of this manual.

Examples:

m  The factory default setting of 50:1 divides each volt by 50, meaning that for each volt, 20 mV
is sent to the CNC. For raw arc voltage of 140 V, a divided arc voltage reading of 2800 mV
(2.8 V) is sent to the CNC.

m  The 20:1 setting divides each volt by 20, meaning that for each volt, 50 mV is sent to the
CNC. For raw arc voltage of 140 V, a divided arc voltage reading of 7000 mV (7.0 V) is sent
to the CNC.

To change the factory default setting of the voltage divider PCB from 50:1 to a different setting, do
the following.

4 CAUTION

” STATIC ELECTRICITY CAN DAMAGE PRINTED CIRCUIT BOARDS

Use precautions when handling printed circuit boards (PCBs) to protect them

éi? from static electricity. Correct PCB handling includes the following steps:
= Store PCBs in anti-static containers.

= Wear a grounded wrist strap when handling PCBs.
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1. Set the power switch on the plasma power supply to OFF (0), and disconnect the power cord.

2. Remove the plasma power supply cover.
Powermax65/85/105 SYNC Powermax45 SYNC
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3. Find the voltage divider PCB DIP switches on the fan side of the plasma power supply.

Powermax65/85/105 SYNC

03]

c2 c4
R5 5 Z
- ] 38 o
c3 D1
e I}
my
5 2
21130 40 50
s1
QK D ] BL}
12 3 2
SN RED R1 RED
. a [ RZE»EDDR4
‘/ T | 3 R3-———T — W
| 2 \ NN L1 ALLODOWN® = ©20

Powermax45 SYNC

N/ AN/A

This figure shows the voltage divider PCB at the factory default setting (50:1) with switch 4 in
the up position.

4. Set the DIP switches to one of the following settings:

20:1 2111 30:1 40:1 50:1

0]

o
|N;|
1
O

The 21.1:1 setting is designed specifically for PlasmaCAM cutting tables,
but can be used on all mechanized cutting systems for which a voltage
ratio of 21.1:1 is necessary.
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9. Install the plasma power supply cover.
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Connect an RS-485 serial interface cable (optional)

Before you begin, make sure that the plasma power supply has the following:

m A factory-installed (or user-installed) RS-485 serial interface connector and internal
RS-485 serial interface PCB. Refer to the RS-485 Serial Interface Connector Field
Service Bulletin (806710 for Powermax65/85/105 SYNC or 809930 for
Powermax45 SYNC). Also refer to the Powermax45/65/85/105 SYNC Parts Guide
(810490). The plasma power supply includes termination resistors.

m A machine interface connection to the CNC with the machine interface receptacle. Refer to
page 23.

The RS-485 serial interface cannot be used alone. The plasma power
supply must also have a machine interface connection to the CNC.

The RS-485 serial interface connector and cable give the plasma power supply support for serial
communications with a CNC.

Cables are available in multiple lengths. Refer to the Powermax45/65/85/105 SYNC Parts Guide
(810490).

Unterminated serial
connector

RS-485 serial é %

connector

9-pin D-sub connector

NN NG
A~
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Install the RS-485 serial interface cahle

Installation of the RS-485 serial interface cable must be performed by a qualified service technician.
1. Set the power switch on the plasma power supply to OFF (0), and disconnect the power cord.
2. Connect the RS-485 serial interface cable to the RS-485 serial connector.

3. Do one of the following:

For a cable with a D-sub connector on |For a cable with unterminated wires on the

the other end: other end:
1. Connect the D-sub connector to the 1. Terminate the RS-485 serial interface
pin connector on the CNC. cable inside the electrical enclosure of
the CNC.

2. Tighten the screws on the

D-sub connector = This prevents unauthorized access to

the connections after installation.

2. Make sure that the connections are
correct and that all live parts are enclosed
and protected before operating the
equipment

* The integration of Hypertherm equipment and customer-supplied equipment including
interconnecting cords and cables, if not listed and certified as a system, is subject to inspection by
local authorities at the final installation site.
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Configure Controls for Mechanized Cutting

Refer to the following table for the cable signal information when connecting the plasma power

supply to a CNC with a serial interface cable.

The plasma power supply includes termination resistors.

NN N ?!)
S I
i D)

G

X

Unterminated serial connector

OR

9-pin D-sub connector

Powermax serial connector D-sub connector Unterminated wires
Pin number Pin number Signal Wire color Type

1 7 RxD (+) Red Input
2 3 RxD (-) Black Input
3 4 XD (+) White Output
4 2 TxD (-) Black Output
5 5 Ground Green

1 Not connected

6 Not connected

8 Not connected

9 Not connected
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RS-485 serial interface signals for troubleshooting

Refer to the following table for the cable signal information when troubleshooting serial connection
problems between the plasma power supply and the CNC.

Serial connector

Unterminated serial connector

OR

==

9-pin D-sub connector

Powermax internal wires and serial connector collj1;1seL::t:or Unterminated wires
Wire color Pin Signal Type Pin Signal Wire color Type
number number
Red 1 Tx (+) Output 7 RxD (+) Red Input
Black 2 Tx (-) Output 3 RxD (-) Black Input
Brown 3 Rx (+) Input 4 XD (+) White Output
White 4 Rx (-) Input 2 TxD () Black Output
Green 5 Ground 5 Ground Green
1 Not connected
6 Not connected
8 Not connected
9 Not connected
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Set the parameters on the CNC Interface Settings screen (Powermax65/85/105 SYNC)

Use the CNC Interface Settings screen (CNC INTERFACE) to set parameters for serial
communication.

1. Select 'a' ) on the main menu screen.
2
2. Select to go to the CNC INTERFACE screen.

3. Turn the adjustment knob to go to the field you want to change.

'S

. Push to select the field.

. Turn the adjustment knob to change the value in the field.

. Push to select the new value.

= 1 2

Ml. iS'-r'STEH
3 4
= (& 1

(W |[CHEC

= CHC IMTERFACE
JL

1.7 :13288-23-E-1
15'EE|E|.-"'E—E—1 / . SEm: B

T [

Baud rate
l Parity

(cannot be changed)
Data bits (can be changed)
(cannot be changed)

Stop bits
(can be changed)
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3 H'E — Set the parity-check configuration and stop-bit configuration for this Powermax65/85/105
SYNC power supply. Make sure that the values in this field are the same as the values at the

CNC.

Select one of the following values for parity checking:
E Even (default)
o Odd
N No parity checking

Select one of the following values for stop bit:

1 1 stop bit (default)

2 2 stop bits

=& — This is the Modbus node address for this Powermax65/85/105 SYNC power supply. The
default value is zero (0).

a For cutting systems with 1 Powermax65/85/105 SYNC power supply: Keep the
default value of zero (0).

A value of zero (0) lets the CNC set the node address for the Powermax65/85/105
SYNC power supply automatically. The node address is set by the first valid Modbus
request message that the Powermax65/85/105 SYNC power supply receives from the
CNC after the Powermax65/85/105 SYNC power supply power switch is set to the ON
(I) position. This field continues to show a value of zero (0) during Modbus
communication to indicate that the node address is being controlled by the CNC.

0 For cutting systems with 2 or more Powermax 65/85/105 power supplies: Select a
unique number from 1 to 255 for each Powermax.

e After you set the node address for this Powermax65/85/105 SYNC power supply,
do a cold restart.

e Make sure that the CNC uses this node address when it communicates with each
Powermax.

Remote mode indicator (Powermax65/85/105 SYNC)

The remote mode indicator shows that a

CNC or other control is controlling the H:“ 185 ' ﬁ

plasma power supply. The front panel B — ﬂ
controls are disabled during remote o . u

mode operation, but fault codes and fault L) L

icons still show as they would otherwise.
You can go to the menu screens to see
information about the plasma power
supply, torch, and cartridge.
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Set a node address (Powermax45 SYNC)

Use the Powermax45 SYNC setup menu to set a node address for serial communications.

1. Push and hold the mode button @ until S.U.
shows in the LED display ®@.

2. Release the mode button.

@

3. Turn the control knob ® to show other setup
options @.

4. Push the mode button ® to select a setup
option.

5. Turn the control knob to change the value ® for the setup option.

6. Push the mode button @ to select the new value.

® ®©

— . N
‘0 u_.:l:||; @\Lga Q
® h>\§>
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Remote mode indicator (Powermax45 SYNC)

Configure Controls for Mechanized Cutting

7. Repeat steps 3 through 6 to set the node address for the plasma power supply.

Menu Option

Description

Settings

CNC parity bit

E = even parity (default)
0 = odd parity
n = no parity check

-— CNC stop bit 1 = send stop bit (default)
'- ' 2 = no stop bit
-'o 'o
pr—— CNC node address. = | e | CNC node
' ' ' ' Default = 000. ' ' '- address set to 245.
-'. '-'. '-'o -'o
1 I
1[I 0,
HIN A0
. ..

8. Select

9. Press the mode button to save your changes and exit the setup menu.

The remote mode indicator shows that
a CNC or other control is controlling
the plasma power supply. The front
panel controls are disabled during
remote mode operation, but fault codes
and fault icons still show as they would
otherwise.

10. Do a cold restart of the plasma power supply.

OO ® OO

-0
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More information about serial communication setup

Powermax SYNC plasma power supplies provides more plasma power supply data through a serial
connection than what is available for older Powermax plasma power supplies, as well as access to

cartridge-usage data. A CNC can also request a gas test and a quick reset on a Powermax SYNC.

For more information, refer to the Powermax45/65/85/105 SYNC Serial Communication Protocol
and Implementation Guide (810400). Technical documentation is available at
www.hypertherm.com/docs.

Powermax45/65/85/105 SYNC Mechanized Cutting Guide 810480
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Cut with the Machine Torch

This section gives information to help you do the following:

Select the correct Hypertherm cutting cartridge
Optimize cut quality

Understand torch height control

Pierce metal

Cut stainless steel with F5 gas

For gouging information, refer to Gouge with the Machine Torch on page 67.

To troubleshoot cutting system problems or resolve issues with cut quality, refer to Common
Mechanized System Problems on page 75.

Powermax45/65/85/105 SYNC Mechanized Cutting Guide 810480
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Select the cartridge

Hypertherm offers the following types of mechanized cutting cartridges:

Cartridge Type Purpose

Use these standard cartridges for
the widest range of cutting
(gray) applications.

Mechanized cutting

Use these cartridges to get a
narrower kerf on thin mild steel and
stainless steel up to 3 mm

(10 gauge).

Also use these cartridges for
marking on mild steel, stainless
steel, and aluminum (Powermax45
SYNC only). Refer to page 71.

Use these cartridges to cut as
FlushCut™ close to the base as possible
(black) without piercing or damaging the
ac

FineCut®

mechanized cutting
(gray)

workpiece (Powermax65/85/105
SYNC only).

Use this cartridge accessory with
torch height controls (THCs) that
support ohmic contact to find the
Ohmic ring surface of the workpiece before
each cut. Refer to Ohmic contact
for initial height sensing on

page 62.

m  These mechanized cutting cartridges are compatible with SmartSYNC hand torches. If you
use these cartridges on a hand torch, keep a standoff while cutting.

m  For a full list of the cutting and gouging cartridges available refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).

m  For information on gouging processes and cartridges, refer to Gouge with the Machine
Torch on page 67.

m  For help installing the cartridge, refer to Prepare to fire the torch on page 55.
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Select the cartridge with the amperage that is best for the thickness of the material you want to cut.
Also think about the parameters that will give you the cut quality that you want for a particular job.
For more information, refer to Understand and optimize cut quality on page 57.

Make sure that the cartridge that you select is an amperage supported by

the plasma power supply. For example, if you have a Powermax85 SYNC,
select an 85 A, 65 A, or 45 A cartridge, not a 105 A cartridge.

Select the best cartridge for the material you want to cut.

Metric material thickness (mm)

“ 0.5 1 2 3 5 8 10 12 15 20 25 30
FineCut
45 A
65 A
85 A
105 A

English material thickness (in.)

a 0.02 | 0.06 | 1/8 1/4 3/8 1/2 5/8 3/4 1 1-1/4 | 1-1/2
FineCut
45 A
65 A
85 A
105 A

Optimal cut quality

Near to optimal cut quality

Decreased cut quality or speed
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Use a FlushCut specialty cartridge (Powermax65/85/105 SYNC)

FlushCut cartridges can remove lugs, bolts, pad eyes, and other attachments without piercing or
damaging the workpiece below. You can also use FlushCut cartridges for metal washing. FlushCut
cartridges supply an angled plasma arc that lets you cut very close to the base material without
leaving a large amount of remaining material to grind off. For these long, straight cuts typically
FlushCut cartridges are used with carriage or track mounted machine torches or portable track
burners.

Mechanized cutting cartridge l FlushCut cartridge
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Get the most out of your cartridges

How often you must change the Hypertherm cartridge on your machine torch depends on the
following:

Gas supply quality

a Itis extremely important to keep the gas supply line clean and dry. Oil, water, vapor, and
other contamination in the gas supply can degrade cut quality and cartridge life. Refer to
the Powermax65/85/105 SYNC Operator Manual (810470) or the Powermax45 SYNC
Operator Manual (811470).

Cutting parameters

0 Make sure that the arc current, arc voltage, cut speed, cut height, and other cut settings
are correct. Refer to the Powermax45/65/85/105 SYNC Cut Charts Guide
(810500MU).

0 Use the correct torch height and pierce delay time for piercing. Refer to the
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).

Firing the torch only when necessary

o To get maximum cartridge life, do not fire the torch when you are not cutting. For
example, do not start or stop cuts off of the surface of the workpiece.

Starting at the edge of the workpiece is permitted if the arc makes contact
with the workpiece when started.

Letting the gas postflow complete after cutting

o Gas continues to flow for approximately 20 seconds after you stop cutting. This
postflow is necessary to decrease the temperature of the cartridge. Always let postflow
complete before removing a cartridge.

Thickness of the workpiece

O In general, the thicker the workpiece, the more quickly the cartridges become worn. For
best results, 80% of the workpieces that you cut should be equal to or less than the
thickness specified for this system and cartridge. Refer to the Powermax65/85/105
SYNC Operator Manual (810470) or the Powermax45 SYNC Operator Manual
(811470).

O For best results, do not cut workpieces that are more than the thickness specified for
this system and cartridge.

Expanded metal cutting

0 Expanded metal has a slotted or mesh pattern. Cutting expanded metal wears out
cartridges more quickly because a continuous pilot arc is necessary. A pilot arc occurs
when the torch is fired but the plasma arc is not in contact with the workpiece.

O Make sure that the operating mode is not set to Expanded Metal mode if you are not
cutting expanded metal (Powermax65/85/105 SYNC only).

During standard mechanized cutting with Powermax45/65/85/105 SYNC
plasma power supplies under lab conditions, Hypertherm got 1 to 3 hours
of actual “arc on” time.
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Signs that a cartridge is near end-of-life

Usually, the best indication of when to install a new cartridge is when the cut quality is no longer
satisfactory. When it is necessary to replace a cartridge, replace the full cartridge with a new one.
Do not try to disassemble the cartridge.

Retaining cap

Nozzle hole (circular)

The following signs can be indications that a cartridge is near or at end-of-life:

Examine the nozzle hole. A nozzle hole in good condition is circular. If the nozzle hole is
not circular, replace the cartridge.

Look for a higher rate of 0-30-0 faults. As a cartridge wears, unwanted material can
collect inside the cartridge and cause 0-30-0 faults to occur. In some conditions, you can
remove this material by carefully shaking the cartridge.

Examine the crown @. The
crown is the square copper piece
inside of the cartridge. Push
down the crown and then release
the spring tension.

A crown in good condition goes
back to its start position. If the
crown stays in the down position,
carefully shake the cartridge. If
the crown continues to stay in the
down position, replace the

cartridge. R

If the system shows an 0-32-0 or 0-32-1 fault code, install a new cartridge.

If you do a lot of piercing, it is possible to see black marks on the retaining
cap. Usually this is not a sign that the cartridge is at end-of-life. Continue
to cut with the cartridge until the cut quality is no longer satisfactory.
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For more information, refer to the following sections:
m  Understand and optimize cut quality on page 57
m  Understand torch height control for plasma cutting on page 61

m  Common Mechanized System Problems on page 75
Show cartridge data on the status screen (Powermax65/85/105 SYNC)

Use the Hypertherm cartridge reader (528083) and the Hypertherm
cartridge reader app as an alternate way to read data from all
Powermax45/65/85/105 SYNC cartridges.

You can show the cartridge data for pilot arc starts (STA) and arc transfer time (XT) on the status
screen. When you set the STA/XT field to on, these values stay on the status screen until you set
the STA/XT field to off.

1. Push and hold for 2 seconds to go to the main menu screen.

2. Turn the adjustment knob to go to ﬁ ) . Push to select it.

1
3. Turn the adjustment knob to go to 2#<{ , and push to select it. The LCD Display screen
(LCD DISPLAY) shows.

=] 1 2

Ml_ iS'-r'STEH
z 4
= | 1

‘ =B [CHC

= LCO DISFLAY

e
E.@ 5

2.5TAART: O

4. Turn the adjustment knob to go to the STA/XT field, and push to select it.
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5. Turn the adjustment knob to set the STA/XT field
toon: [F].

6. Push to apply the setting.

7. Push O to go back to the status screen.
The STA and XT fields now show on the screen.

| LCO OISFLAY
.:'?x :
2. 5
2.5Ta~¥T: ¥
185 [ ' ﬁ 5 ..'!ﬂ!'..
STA: a0
“aT: B:12:E8
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Prepare to fire the torch

& WARNING

INSTANT-ON TORCHES — PLASMA ARC CAN CAUSE INJURY, BURNS

The plasma arc ignites immediately when you send a START / STOP command from the
CNC. Before changing the cartridge, one of the following actions must be taken.
Whenever possible, complete the first action.

m  Set the power switch on the plasma power supply to OFF (O).
OR

m  Move the torch-lock switch to the yellow lock (X) position. Send a START / STOP
command from the CNC to make sure that the torch does not fire a plasma arc.

& WARNING

INSTANT-ON TORCHES - STAY CLEAR OF PLASMA ARC
The plasma arc will cut quickly through gloves and skin.
m  Put on correct and approved protective equipment.
m  Keep hands, clothing, and objects away from the torch tip.
m Do not hold the workpiece. Keep your hands clear of the cutting path.

m  Never point the torch toward yourself or others.

& WARNING

RISK OF BURNS AND ELECTRIC SHOCK - USE INSULATED GLOVES

Always put on insulated gloves when changing the cartridges. The cartridges
get very hot during cutting and can cause severe burns.

Touching the cartridges can also cause electric shock if the plasma power
supply is ON and the torch-lock switch is not in the yellow lock (X) position.
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The following is an overview of preparing to fire the machine torch. Before firing the machine torch,
make sure that you understand how to operate the plasma power supply and SmartSYNC torch
correctly. Refer to the Powermax65/85/105 SYNC Operator Manual (810470) or the Powermax45
SYNC Operator Manual (811470).

These instructions begin with the power switch on the plasma power supply in the ON (1) position.

1. Do one of the following:
m  Mini machine torch: set the power switch on the plasma power supply to OFF (O).

m  Full-length machine torch: move the torch-lock switch to the yellow lock (X) position.

2. Install the correct Hypertherm cartridge. Tighten 1/4 turn.

3. Do one of the following:

m  Mini machine torch: set the power switch on the plasma power supply to ON (I).

m  Full-length machine torch: move the torch-lock switch to the green “ready to fire” (¥)

position. Q j
— —]
4

4. Make sure that the plasma power
supply is automatically set to Cut
mode or Gouge mode to align with

g
the Hypertherm cartridge that you O/ ﬁte

installed.

m  To change from Cut mode to
Expanded Metal mode, push the
operating mode button
(Powermax65/85/105 SYNC
only).
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Cut with the Machine Torch
When a cut cartridge is installed, Gouge mode is not available.

5. Send a START / STOP command from the CNC to fire a plasma arc.

Remote mode indicators

The remote mode indicator shows that a

CNC or other control is controlling the H:“ 165D ' ﬁ

plasma power supply. The front panel B ﬂ
controls are disabled during remote - u

mode operation, but fault codes and fault o | B

icons still show as they would otherwise. q!.tr;l
You can go to the menu screens

(Powermax65/85/105 only) to see
information about the plasma power
supply, torch, and cartridge.

LDO®®OH®WE

-0

Understand and optimize cut quality

What is good cut quality?

When the following properties of a cut have been minimized, the cut is considered a good quality
cut:

m  Cut angle (bevel)

m  Kerf (cut) width

m  Size of the heat-affected zone

m  Dross (melted metal that attaches to the cut)

m  Roughness of the cut edge

There are many reasons you can want good cut quality. For example:
m  To keep secondary operations such as grinding to a minimum
m  When the cut edge will be visible in the final product

m  To make it easier to weld or paint the part after cutting
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But there can also be times when cut quality is not as important. For example, speed can be more
important for a particular job. Often, the best choice balances speed and quality.

Hypertherm does not recommend cutting material that is in contact with
or covered in water. Doing so can result in poor cut quality. Refer to
Guidelines for cutting on water tables on page 65.
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What is a cut chart?

To help you find the parameters that will give you the cut quality that you want for a particular job,
Hypertherm gives you a starting point: a set of parameters for each mechanized cutting cartridge
and type and thickness of metal. These sets of parameters are known as cut charts.

Hypertherm makes the cut charts under laboratory test conditions using new Hypertherm
cartridges. The cut charts give beginning parameters for finding the best cut quality with your
cutting system and material. From this starting point, you tune the cutting system for the material
that you are cutting and for the results that you want for the cutting job.

Differences between cutting system installations and material composition
can cause actual results to vary from those shown in the cut charts.

Examples of cut chart parameters include the following:

m  Amperage m  Pierce delay time
m  Metal thickness m  Cut speed

m  Cut height m  Arc voltage

m Initial pierce height m  Kerf (cut) width

For more information, refer to the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).
Cutting and piercing guidelines
Cutting guidelines

m  Always start with the recommended settings from the cut charts. Refer to the
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).

m If you decide that it is necessary to adjust a default setting and you have a CNC or other
control, use offset or override commands to make incremental changes to the original
values, within limits.

m Do not allow the torch to touch the workpiece during cutting system operation. Contact with
the workpiece can cause damage to the cartridge and to the surface of the workpiece.

If you have a torch height control (THC) and it uses ohmic contact
sensing, contact during initial height sensing (IHS) is permitted. Refer to
Ohmic contact for initial height sensing on page 62.

m  Make sure that the torch is perpendicular (at a 90° angle) to the workpiece for
perpendicular-position processes.

m  Unsteady drive system and rail movement can make torch motion unsteady, which can
cause irregular cut patterns. Make sure that you do routine service and maintenance to the
drive system and rails.

Refer to the instruction manual that came with your mechanized cutting
system for information on how to do this.
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Do all cutting system maintenance tasks as scheduled. Refer to the Powermax65/85/105
SYNC Operator Manual (810470) or the Powermax45 SYNC Operator Manual (811470).

Avoid firing the torch unnecessarily. It decreases cartridge life.

Starting at the edge of the workpiece is permitted if the arc makes contact
with the workpiece when started.

Avoid lead-outs that move away from the workpiece and stretch the plasma arc.
If supported by your CNC, do the following to avoid the loss of a transferred plasma arc:
a Complete every cut with the plasma arc still attached to the workpiece.

0 Decrease the cutting speed when the end of the cut is near.

Piercing guidelines

Piercing goes through the full thickness of the workpiece. Piercing is also typically the first action
involved in cutting a part.

Starting at the edge of the workpiece is permitted if the arc makes contact
with the workpiece when started.

You can keep unwanted results to a minimum, increase the number of pierces, and get maximum
cartridge life when you use the pierce and cut height settings that Hypertherm recommends in the
cut charts. Refer to the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU) and the

following:

Pierce delay: Pierce delay is the length of time that the torch stays at the specified pierce
height before the torch starts to move for cutting. The pierce delay must be long enough that
the arc can pierce the material before the torch moves, but not so long that the pierce hole
enlarges and causes the arc to “wander” or extinguish before the torch starts to move.

Pierce delay times given in the cut charts are based on average delay times throughout the
life of the cartridges. If necessary as the cartridge wears, increase the pierce delay time.

Pierce height: Pierce height is the distance between the torch and the workpiece that is
necessary to initially pierce the workpiece before beginning to cut. The pierce height is
generally between 150% and 400% of the cut height. Refer to the
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU) for specific values.

Pierce maximum thickness: When piercing materials close to the maximum thickness for a
specific process, think about the following important factors:

0 Use alead-in distance approximately equal to the thickness of the material being
pierced. For example, a 20 mm (3/4 inch) lead-in is necessary for 20 mm (3/4 inch)
material.

o To avoid damage to the cartridge from the collection of molten material created by the
pierce, do not let the torch descend to cut height until it is away from the puddle of
molten material.

a Different material chemistries can have an effect on the pierce operation of the plasma
power supply. For example, high-strength steel with high manganese or silicon contents
can decrease the maximum pierce capability. Hypertherm gets cut chart parameters by
testing with commonly used metal types, but your results can vary.
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Understand torch height control for plasma cutting

Torch height is the distance between the torch and the workpiece. Arc voltage is the corresponding
voltage of the plasma arc between the torch and the workpiece. You use the Hypertherm cut charts
to set the initial torch height and arc voltage that will give you the cut quality that you want. To keep
the cut quality consistent and get the longest cartridge life, you must monitor and adjust the torch
height and arc voltage during cutting.

A range of torch height control systems exist, from manual systems to fully automated systems.

m A manual system keeps the torch in the same position in its fixture during cutting. The
operator uses a gauge or trial and error to put the torch at the initial best height for the
cutting job. The operator then monitors the cut quality results, and uses more trial and error
to adjust the torch height accordingly. With these systems, cut quality is inconsistent and
cartridge life is shorter.

m A fully automated system integrates torch height control and CNC functions to continually
raise and lower the torch during cutting in response to variations in the metal, such as from
heat-induced warping. These systems can also adjust arc voltage as a cartridge wears,
avoiding torch contact with the workpiece and extending the life of the cartridge. Automated
torch height control systems give the best cut quality and longest cartridge life, without
intervention from the operator during cutting.

Figure 1 — Raise and lower the torch in response to variations in the metal
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Torch height during the cut cycle
Automated torch height control systems must sense the surface of the workpiece before each cut
cycle. This is known as initial height sensing (IHS). After IHS, the system lifts the torch to the pierce

height. The torch fires, and pierces the workpiece. Then the torch lowers to the cut height to

complete the cut. During cutting, the system raises and lowers the torch based on arc voltage
feedback.

When the cut is done, the torch lifts to the traverse height, and moves into position for the next cut.

gt

Senses the surface of the workpiece

Lifts to pierce height
Pierces the workpiece

Lowers to cut height

a A WON =

Lifts to traverse height

Ohmic contact for initial height sensing

Ohmic contact sensing is one of the most accurate methods
for doing IHS. Ohmic contact refers to the electrical
connection made between the torch and the workpiece when
the torch touches the workpiece during IHS. The torch height
control has an electrical wire @ that supplies the electrical 0
connection necessary for IHS. The wire goes from the torch

height control to a metal ring, known as an ohmic ring @, that A
attaches to the cartridge at the tip of the torch.

Ohmic contact sensing does not work underwater
or with non-conductive surfaces such as heavy rust,
primer, paint, and masking.
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Learn more

This section gives only a high-level overview of torch height control. For more information, refer to
the following:

m  CNCs, THCs, and machine motion for light industrial tables, a recorded webinar on the
Hypertherm website at www.hypertherm.com/webinars

m  Height Control Theory, an on-demand online course at the Hypertherm Cutting Institute
(HCI) at www.hypertherm.com/hci

These resources are in English only.
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Cut with the Machine Torch

Cut stainless steel with F5

& WARNING

TOXIC FUMES CAN CAUSE INJURY OR DEATH

Some metals, including stainless steel, can release toxic fumes when cut. Make sure that
your work site has sufficient ventilation to make sure that the air quality level meets all local

and national standards and regulations. Refer to the Safety and Compliance Manual
(80669C) for more information.

You can use F5 gas to cut and gouge stainless steel with the Powermax45/65/85/105 SYNC.
Hypertherm recommends using F5 gas only for cutting stainless steel.

Plasma cutting with F5 gives smooth, shiny cuts with silver edges that are close to the original color
of the metal. F5 prevents the rough, dark finish that is a typical result of air plasma cutting.

e &

— F5

—— Air

F5: Advantages

F5: Disadvantages

F5: Similarities to air

Smooth, shiny cut edge

Silver cut edge, similar to the
original color of the metal (does
not leave the rough, dark surface
that air can give)

No oxidation of the cut surface —
the cut steel keeps its corrosion
resistance

Ability to use the same
Hypertherm cartridges as for
standard cutting and gouging
with air

Can only use F5 gas with
stainless steel

Slower cut speeds

F5 gas is more expensive than
compressed air

Slightly degraded cut quality on
bevel cuts

= Approximately the same amount

of dross (with F5 and with air,
stainless steel dross is dark in
color and can be challenging to
remove)

= Approximately the same gas

pressure requirements
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Guidelines for cutting on water tables

SmartSYNC torches are designed to be splash resistant. They are not designed to be submerged in
water. When cutting over a water table, do the following:

Lower the water level to 76 mm (3 inches) or more below the plate.

The water level must be at least 76 mm (3 inches) below the bottom of
the plate to achieve the best cut quality.

Reduce cut speeds to the Best Quality settings specified in the Hypertherm cut charts.
Refer to the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).

Keep splash-back to a minimum to protect the torch and to prevent dross on the bottom of
the plate.

Make sure that the water table is designed to safely manage the release of hydrogen gas
that can occur when cutting aluminum.

& WARNING

EXPLOSION HAZARD - CUTTING WITH ALUMINUM NEAR WATER

When water touches aluminum during plasma cutting operations, hydrogen can be
released and can explode. Do not cut aluminum alloys underwater or on a water table
unless you can prevent the accumulation of hydrogen gas. Never cut aluminum-lithium
alloys in the presence of water.

Refer to the Safety and Compliance Manual (80669C) for more information.
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Gouge with the Machine Torch

This section helps you to select the correct gouging cartridge and to optimize the gouge contour.

Gouging processes

Hypertherm offers the following gouging cartridges:

Cartridge Type Purpose

Use these cartridges for more

Maximum Control precise metal removal, shallow

gouging gouge contours, and light metal

(green) washing (Powermax65/85/105
SYNC only).

Maximum Removal Use the§e cartrlcliges for »
gouging aggressive metal removal, deep

gouge contours, and extreme
(green) metal washing.

For a full list of the cutting and gouging cartridges available, refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).

Gouging cartridges can also be used on the hand torch. Refer to the

Powermax65/85/105 SYNC Operator Manual (810470) or the
Powermax45 SYNC Operator Manual (811470).

For help installing the cartridge, refer to Prepare to fire the torch on page 55.
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Change the gouge contour

The width and the depth of the gouge contour are a result of the following factors. Adjust these
factors in combination to get the gouge that you want.

Angle of the torch

Standoff / arc stretch Output current (A)
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m  Output current (A) of the plasma power supply — Decrease the amperage on the front
panel to make the gouge narrower and shallower @. Increase the amperage to make the
gouge wider and deeper @.

0 Arc stretch is related to the output current (A) of the plasma power supply. The higher
the amperage, the longer that you can stretch the arc. Hypertherm recommends that you
keep amperage and arc stretch consistent.

0 The lowest and highest possible amperage setting relates to the plasma power supply
and the Hypertherm cartridge you are using. Refer to the Powermax65/85/105 SYNC
Operator Manual (810470) or the Powermax45 SYNC Operator Manual (811470).

m  Angle of the torch to the workpiece — Put the torch in a more upright position to make the
gouge narrower and deeper @. Tilt down the torch so that it is closer to the workpiece to
make the gouge wider and more shallow @.

m  Turn of the torch — Turn the torch relative to the torch center line to make the gouge flatter
and steeper on one side @.
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m  Torch-to-work standoff / arc stretch — Move the torch away from the workpiece to make
the gouge wider, shallower, and smoother on the bottom @. Move the torch closer to the
workpiece to make the gouge narrower and deeper @.

0 Arc stretch is related to the output current (A) of the plasma power supply. The higher
the amperage, the longer that you can stretch the arc. Hypertherm recommends that you
keep amperage and arc stretch consistent.

O Keep at least a small distance between the torch tip and the molten metal to increase
cartridge life and prevent damage to the torch.

m  Speed of the torch - Increase the speed of the torch movement to make the gouge
narrower and more shallow @. Decrease the speed of the torch movement to make the
gouge wider and deeper @.
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Mark with the Machine
torch [Powermax45 SYNG)

This section helps you to:
m  Select the correct cartridge for marking
m  Select the plasma power settings for marking

m  Optimize the quality of your marks

Before you begin marking

1. Install a FineCut mechanized cutting cartridge on the
SmartSYNC torch.

2. Set the output current from 9 A to 19 A to enter marking
mode.
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The gouge LED @ is on when the plasma power supply is in marking mode.

.0
i

3. Adjust the torch speed and plasma power supply output current (A) for your marking job. Refer
to the cut charts in the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU)

m  Marking mode is only available when the output current is set from 9 A to 19 A.

m Do not exceed 19 A for marking applications.

m  The gas pressure is automatically set by the plasma power supply.

Optimize mark quality

Use the general guidelines in the following table to change the characteristics of a mark.

Amperage Cut Height Cut Speed
To make a darker
Increase Decrease Decrease
mark
To make a lighter
Decrease Increase Increase
mark

Factors that affect the quality of your marks include:
m  Material surface finish
m  Plasma power supply output current (A)
m  Torch speed
m  Torch height
m  Characteristics of the cutting table and CNC, such as how it handles delays, accelerations,

and decelerations

To troubleshoot marking problems or to resolve issues with mark quality, refer to Marking problems
(Powermax45 SYNC) on page 82.
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Use the settings in the following table as a starting point for the output current, torch height, and
torch speed. Adjust each setting as necessary to change the characteristics of the mark. For
example, moving the torch closer to the workpiece will result in a deeper mark.

Metric
3::;‘:; Torch-to-Work Distance | Initial Marking Height = Delay Time Marking Speed  Arc Voltage
A mm mm seconds mm/min volts
Mild Steell 9 3.5 3.5 0 3800 128
Stainless Steel 9 3.5 3.5 0 3800 117
Aluminum| 9 3.5 3.5 0 3800 120
English
3::;‘:; Torch-to-Work Distance | Initial Marking Height = Delay Time = Marking Speed  Arc Voltage
A in in seconds in/min volts
Mild Steell 9 0.14 0.14 0 150 128
Stainless Steel 9 0.14 0.14 0 150 117
Aluminum, 9 0.14 0.14 0 150 120

The following pictures show sample marks in mild steel, stainless steel, and aluminum using the
settings from the previous table.

Mild steel Stainless steel Aluminum

Additional considerations

You may need to try different cornering methods to optimize 90° corners for your CNC and cutting
table.

Guidelines for cornering

m  Reduce both output current and marking speed for the entire marking operation.

m  Depending on the capabilities of your cutting table and CNC, you may need to try different
cornering methods to achieve the best possible results on 90° corners.
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o On many tables, it can be difficult to achieve a clean 90° corner. It requires the torch to
temporarily come to a complete stop, which can result in a corner that is wider and

deeper than you want.

a The rounded corner method shown below is recommended for most cutting table/CNC
configurations. This method does not require the torch to come to a complete stop in

the corner.

a If a sharper 90° corner is necessary, you can try the 2-step operation shown below.
However, this method does leave dimples at the “start” and “stop” points.

90° corner - difficult to achieve
on many tables

Recommended method for most
cutting tables/CNCs

Alternate 2-step operation

I—.

Stop

@ Start

Stop

@  start
®

Start

74

810480 Mechanized Cutting Guide Powermax45/65/85/105 SYNC



GCommon Mechanized System Problems

This section explains the following common problems and how to solve them:

m  Cutting system problems

m  Cut quality problems, such as cut angle (bevel) and dross

m  Gouging problems

m  Marking problems

m  Grounding or shielding problems

This section is a supplement to the troubleshooting information in
the Powermax65/85/105 SYNC Operator Manual (810470) or the
Powermax45 SYNC Operator Manual (811470). When you
troubleshoot a mechanized cutting problem, use both resources.

Cutting system problems

Problem

Solutions

The plasma arc sputters or
hisses, or you lose the
plasma arc.

= Make sure that the cartridge is installed correctly.

= Examine the cartridge. Replace it if it is worn or damaged. A higher rate of 0-30-0
faults is typical as a cartridge gets near end-of-life.

= Examine the gas filtration system for signs of moisture. Refer to the

Powermax65/85/105 SYNC Operator Manual (810470) or the Powermax45
SYNC Operator Manual (811470).
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Problem

Solutions

The plasma arc does not
transfer to the workpiece.

Clean the workpiece surface of rust, paint, or other material that can prevent a
good metal-to-metal connection.

Make sure that the work lead is making good contact with the cutting table or
workpiece, and is not damaged. Repair or replace it if necessary. Refer to the
Powermax45/65/85/105 SYNC Parts Guide (810490).

Make sure that the cutting table is correctly grounded and is making good contact
with the workpiece.

Decrease the cut height. Refer to the Powermax45/65/85/105 SYNC Cut Charts
Guide (810500MU).

Examine the work lead for cuts or other signs of damage. Replace if necessary.
Refer to the Powermax45/65/85/105 SYNC Parts Guide (810490).

The torch does not
completely pierce the
workpiece, and there is
excessive sparking on the
top of the workpiece.

Examine the cartridge. Replace it if it is worn or damaged. A higher rate of 0-30-0
faults is typical as a cartridge gets near end-of-life. Refer to Signs that a cartridge
is near end-of-life on page 52.

Decrease your cut speed.

Restart the plasma power supply. Does it correctly recognize the type

of cartridge installed? Does it correctly set the amperage and =
operating mode to align with the cartridge? If it does not, look at the q!}_']
LCD screen (Powermax65/85/105). Do you see the icon at right on

the LCD screen? If yes, there is possibly a plasma power supply

configuration setting that you must change. If no, there is possibly a problem with
the cartridge, torch, or plasma power supply. Refer to the Powermax65/85/105
SYNC Operator Manual (810470) or the Powermax45 SYNC Operator Manual
(811470).

Increase the output current (A) on the plasma power supply.

If the output current (A) cannot be increased, do a check to see if the thickness of
the workpiece is more than the maximum capacity for this plasma power supply.
Refer to the cutting specifications in the Powermax65/85/105 SYNC Operator
Manual (810470) or the Powermax45 SYNC Operator Manual (811470).

Clean the workpiece surface of rust, paint, or other material that can prevent a
good metal-to-metal connection.

Examine the torch lead. Make it straight if it is twisted or kinked. Replace it if it is
damaged.

Examine the gas pressure and the gas supply hose.

Adjust the gas flow rate. Refer to the gas supply specifications in the
Powermax65/85/105 SYNC Operator Manual (810470) or the Powermax45
SYNC Operator Manual (811470).

Make sure that the cut chart parameters or the program code values are correct.
Refer to the Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).
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Problem

Solutions

Cartridge life is shorter
than expected.

Do a check of the gas pressure and the gas supply hose.

Do not start or stop cuts off of the surface of the workpiece. Starting at the edge of
the workpiece is permitted if the arc makes contact with the workpiece when
started.

Examine the torch lead. Straighten it if it is twisted or kinked. Replace it if it is
damaged.

Make sure that the output current, arc voltage, cut speed, and other cut settings
are correct. Refer to the Powermax45/65/85/105 SYNC Cut Charts Guide
(810500MU).

Use the correct torch height for piercing. Refer to the
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU) for the initial
pierce height.

Make sure that the pierce delay time is correct. Refer to the
Powermax45/65/85/105 SYNC Cut Charts Guide (810500MU).

Examine the gas filtration system for signs of contaminants that can interfere with
system performance.

Examine the cut data on the Cartridge Data screen and the Power Supply Data
screen (Powermax65/85/105 SYNC). Refer to the Powermax65/85/105 SYNC
Operator Manual (810470). Also refer to Get the most out of your cartridges on
page 51.

Use the Hypertherm cartridge reader (528083) and the Hypertherm cartridge

reader app as an alternate way to read data from alll
Powermax45/65/85/105 SYNC cartridges.

A faulty pilot arc IGBT can shorten cartridge life. Speak to your Hypertherm
distributor or authorized repair facility, or speak to the nearest Hypertherm office
shown in the front of this manual.

Cut quality problems

The following are problems that you can have when the appearance of a cut is unsatisfactory:

m Cut angle (bevel) — The degree of angularity of the cut edge.

m  Dross — The molten material that solidifies on the top or bottom of the workpiece.

Each is explained in the following sections.
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Cut angle (bevel)

Cut angle (bevel)

Causes

Solution

© | Negative bevel

More material is removed
from the bottom of the cut
than from the top.

= The cutting speed is too slow.

= The torch is too low. Or, if you are
using a torch height control, arc
voltage is too low.

= The amperage is too high.

Increase the cutting speed in small
increments (125 mm/min or
5 in/min or less).

Raise the torch in small increments
(2 mm or 1/16 in.). Or, if you are
using a torch height control,
increase the arc voltage in small
increments (5 volts or less).

Decrease the amperage in 10 A
increments.

@ | No bevel (square cut)

This is good cut quality.

© | Positive bevel

More material is removed
from the top of the cut than
from the bottom.

= The cartridge is worn.
= The cutting speed is too fast.

= The torch is too high. Or, if you are
using a torch height control, arc
voltage is too high.

= The amperage is too low.

Install a new cartridge.

Decrease the cutting speed in
small increments (125 mm/min or
5 in/min or less).

Lower the torch in small
increments (2 mm or 1/16 in.). Or,
if you are using a torch height
control, decrease the arc voltage
in small increments (5 volts or
less).

Increase the amperage in 10 A
increments.

Irregular bevel

Positive and negative bevel
on the same workpiece.

= The cartridge is severely worn.

= The torch is not aligned
perpendicular to the workpiece.

» Cut surface is concave on one
side and convex on the other side.

Install a new cartridge.

Use a square or digital level to
align the torch at a 90° angle to
the workpiece. Refer to Find the
cause of a cut-angle problem.

The squarest cut angle is always on the right side with respect to the
forward motion of the torch. The left side always has some degree of
bevel. A bevel angle of more than 5 degrees shows a possible problem.
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Find the cause of a cut-angle problem

1. Make a test cut.

Use a square for the test cuts. It makes it easier to find which side is
affected by the cut-angle problem and if that side moved with the rotation
of the torch.

2. Measure the angle of each side of the test cut.
3. Turn the torch 90° in its holder.
4. Repeat steps 1 — 3.

5. If the angles are the same in both tests:

m  Make sure that you have removed all o
mechanical causes. Refer to Configure
Controls for Mechanized Cutting on
page 19.

m Do a check of the cut height (especially if
the cut angles are all positive or all
negative). Refer to the
Powermax45/65/85/105 SYNC Cut
Charts Guide (810500MU).

m  Examine the material being cut. If the
workpiece is magnetized or hardened,
then you are more likely to have cut angle
problems.

If the cut angle problem persists, speak to the manufacturer of your mechanized cutting system to
make sure that your torch height control is operating correctly.

Powermax45/65/85/105 SYNC Mechanized Cutting Guide 810480

79



Common Mechanized System Problems

Dross (slag) is molten metal that is the result of the cut process and that hardens on the bottom of
the part. There is always some amount of dross when cutting with plasma. To keep the amount and
type of dross to a minimum, adjust your system correctly for your application.

Problem

Causes

Solution

Too much dross (splatter) on the
top of the plate.

= The cartridge is worn.
= The cutting speed is too fast.

= The torch is too high. Or, if you
are using a torch height
control, arc voltage is too high.

= Install a new cartridge.

= Decrease the cutting speed in
small increments
(125 mm/min or 5 in/min or
less).

= Lower the torch in small
increments (2 mm or 1/16 in.).
Or, if you are using a torch
height control, decrease the
arc voltage in small increments
(5 volts or less).

Low-speed dross that collects on
the bottom of the cut and is heavy
and bubbly.

= The cutting speed is too slow.

= The torch is too low. Or, if you
are using a torch height
control, arc voltage is too low.

= The amperage is too high.

= Increase the cutting speed in
small increments
(125 mm/min or 5 in/min or
less).

* Raise the torch in small
increments (2 mm or 1/16 in.).
Or, if you are using a torch
height control, increase the
arc voltage in small increments
(5 volts or less).

= Decrease the amperage in
10 A increments.

High-speed dross near the cut that
is a thin, linear bead of solid metal.
It is welded to the bottom of the
cut and is difficult to remove.

= The cartridge is worn.
= The cutting speed is too fast.

= The torch is too high. Or, if you
are using a torch height
control, arc voltage is too high.

= The amperage is too low.

= Install a new cartridge.

= Decrease the cutting speed in
small increments
(125 mm/min or 5 in/min or
less).

= Lower the torch in small
increments (2 mm or 1/16 in.).
Or, if you are using a torch
height control, decrease the
arc voltage in small increments
(5 volts or less).

= Increase the amperage in 10 A
increments.
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Common Mechanized System Problems

When gouging, always make sure of the following:

m A Hypertherm gouging cartridge is installed.

m  The Hypertherm cartridge is not worn or damaged. Refer to Signs that a cartridge is near
end-of-life on page 52.

m  The operating mode is set to Gouge mode.

a When you install a Hypertherm gouging cartridge, the plasma power supply
automatically sets the operating mode to Gouge mode. There is a condition in which the
operating mode does not automatically set to Gouge mode even if a Hypertherm
gouging cartridge is used. Refer to “Smart mode versus basic mode” in the
Powermax65/85/105 SYNC Operator Manual (810470).

Problem

Solution

The arc goes out during
gouging.

Decrease the arc stretch (standoff).
Put the torch in a more upright position.

The torch tip hits the
molten metal (slag).

Increase the arc stretch (standoff).
Keep the torch tip pointed in the direction of the gouge that you want to make.

The gouge has too much
depth.

Tilt the torch down so that it is closer to the workpiece.
Increase the arc stretch (standoff).

Increase the gouging speed.

Decrease the output current (A).

Refer to Change the gouge contour on page 68.

The gouge does not have
enough depth.

Put the torch in a more upright position.
Decrease the arc stretch (standoff).

Decrease the gouging speed.

Increase the output current (A).

Refer to Change the gouge contour on page 68.

The gouge has too much
width.

Put the torch in a more upright position.
Decrease the arc stretch (standoff).

Increase the gouging speed.

Decrease the output current (A).

Refer to Change the gouge contour on page 68.

The gouge does not have
enough width.

Tilt the torch down so that it is closer to the workpiece.
Increase the arc stretch (standoff).

Decrease the gouging speed.

Increase output current (A).

Refer to Change the gouge contour on page 68.
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Marking problems (Powermax45 SYNC)

Many common marking issues can be resolved by installing a new cartridge on the torch. Do not use
worn or damaged cartridges.

Problem

Solution

The arc goes out during
marking.

Make sure that the torch-to-work distance (standoff) is not too high.
Change worn or damaged cartridges.

The mark is too narrow or too
shallow.

Increase the output current.
Decrease the marking speed.
Decrease the torch height.

Change worn or damaged cartridges.

The beginning of the mark is
too large.

If the delay time between when the CNC receives the machine motion signal
and when the machine motion actually occurs is significant, piercing may occur.
If possible, decrease the delay time to O (zero).

Check the cutting table parameters, especially the acceleration parameter. It
may need to be increased.

Decrease the output current to reduce the size of the dimple at the beginning of
the mark. The marking speed may also need to be adjusted for the lower output
current.

Check the torch-to-work distance (standoff) to make sure there is a good, fast
transfer of the plasma arc to the workpiece.

The end of the mark is too
large.

Check the cutting table parameters. If possible, increase the deceleration
parameter.

The mark becomes too deep
and too wide during
cornering.

You may need to try a different method for cornering. Refer to Guidelines for
cornering on page 73.

Marks such as letters,
numbers, and other symbols
are not legible.

Make the marks larger. The minimum recommended height is 8 mm (0.31 in.) for
marks such as letters and numbers.
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EMI grounding and shielding best practices

Types of grounding and shielding

The following types of grounding and shielding for a mechanized plasma cutting system must be
installed correctly. Refer to the diagram on page 86 for an example.

Service ground (also known as safety ground) is the grounding system that applies to the
incoming line voltage. It prevents a shock hazard to personnel from the equipment or the
cutting table. It includes the service ground coming into the plasma power supply and other
systems, such as a CNC, as well as the supplemental ground rod connected to the cutting
table.

Protective earth (PE) ground is the grounding system inside the electrical equipment. The
PE ground, which connects to the service ground, provides electrical continuity between the
equipment and the AC service.

DC power ground (also known as output current ground) is the grounding system that
completes the path of the output current from the torch back to the plasma power supply. In
this system, the positive lead from the plasma power supply must be tightly connected to
the cutting table ground bus with a correctly sized cable. Also, the slats on which the
workpiece rests must make good contact with the cutting table and the workpiece.

Electromagnetic interference (EMI) grounding and shielding is the grounding system
that limits the amount of EMI (or noise) that comes from the plasma power supply and other
equipment near the cutting system. It also limits the amount of EMI that is received by a
control (e.g., a CNC) and measurement circuits.

Grounding and shielding best practices

This section describes EMI grounding and shielding best practices specifically.

The grounding practices in this section have been used on many
installations with excellent results. Hypertherm recommends that these
practices be a routine part of the installation process. The actual methods
used to implement these practices can vary from system to system, but
must stay as consistent as possible. Due to the variation in equipment and
installations, these grounding practices cannot succeed in every case to
eliminate EMI problems. Hypertherm recommends that you refer to your
local and national electrical codes to make sure that the grounding and
shielding practices that you use satisfy the requirements for your location.

The cutting table is used for the common, or star, EMI ground point and must have threaded
studs welded to the table with a copper bus bar attached to them. A separate bus bar must
be attached to the gantry as close to each motor (if applicable) as possible. If there are
motors at each end of the gantry, install a separate EMI ground cable from the far motor to
the gantry bus bar. The gantry bus bar must have a separate, heavy EMI ground cable to the
table bus bar. Make the routing of each of the EMI ground cables for the torch lifter, if
applicable, separate to the table ground bus.

Insufficient grounding exposes operators to dangerous voltages. Insufficient grounding also
increases the risk of equipment failure and unnecessary downtime. Ideally a ground should
be zero ohms resistance, but Hypertherm's field experience shows that less than 1 ohm
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resistance is satisfactory for most applications. Hypertherm recommends that you refer to
your local and national electrical codes to make sure that the grounding and shielding
practices that you use satisfy the requirements for your location.

m A ground rod (a PE ground) that meets all applicable local and national electric codes must
be installed within 6 m (20 ft) of the cutting table. The PE ground must connect to the
cutting table ground bus bar. Speak to an electrician in your location to make sure that your
grounding meets all local and national electric codes.

m  All hardware used in the ground system must be brass or copper. While you can use steel
studs welded to the cutting table for attaching the ground bus, no other aluminum or steel
hardware can be used in the ground system.

m  AC power, PE, and service grounds must connect to all equipment according to local and
national codes.

m  Each Hypertherm component, as well as the CNC or other components or enclosures, must
have a separate ground cable to the common (star) ground on the table.

m  The torch holder and the torch breakaway mechanism — the part attached to the lifter, not
the part attached to the torch — must connect to the stationary part of the lifter with copper
braid. A separate cable must go from the lifter to the gantry ground bus bar.

m [f the gantry operates on rails that are not welded to the table, then each rail must connect
with a ground cable from the end of the rail to the table. The rail ground cables connect
directly to the table. It is not necessary to connect the rail ground cables to the table ground
bus bar.

m  The torch lead and work lead can go parallel to other wires or cables only if they are
separated by at least 150 mm (6 inches). If possible, put power and signal cables in
separate cable tracks. If it is not possible to keep at least a 150 mm (6 inch) separation
between cables, then add shielding to decrease the noise interaction. If cables must cross
paths, make sure that the groups intersect at right angles.

m  You can attach the work lead from the plasma power supply to the cutting table or to the
workpiece you are cutting. Make sure that the work lead makes good metal-to-metal contact
with the cutting table or workpiece. Remove rust, dirt, paint, coatings, and other debris so
that the work lead makes sufficient contact with the cutting table or workpiece.

m  The metal braided shield on the torch lead must connect tightly to the torch. Hypertherm
recommends that it be electrically insulated from metal and from contact with the floor or
building. Put the torch lead in a plastic cable tray or track, or cover the torch lead with a
plastic or leather sheath.

m If you are installing an external voltage divider PCB, attach it as closely as possible to where
the arc voltage is sampled. If a Hypertherm voltage divider PCB is used, you must supply
galvanic isolation to prevent ground loops. The processed signal must go through a twisted
shielded cable. Use a cable with a braided shield, not a foil shield. A shield with a braid over
foil is best. Connect the shield to the chassis of the plasma power supply and leave it
unconnected at the other end.

Insulation on an electrical cable does not prevent electromagnetic
interference (EMI). Shielding for electrical wires, including insulated
cables, is necessary to prevent noise-related problems.
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m All other signals (analog, digital, serial, and encoder) must go through twisted pairs inside a
shielded cable. Connectors on these cables must have a metal housing. The shield, not the
drain, must connect to the metal housing of the connector at each end of the cable. Never
put the shield or the drain through the connector on the pins.

m  Use correct shield grounding techniques. Connect a braided shield over its entire
circumference by using grounding clamps or EMC cable glands. A 360-degree shield
connection is much better than other connection methods. The quality of the shield bond
increases with the clamped surface area. Install ferrite sleeves on long-length data cables.
Ferrite sleeves decrease common mode noise currents without affecting the differential
signal currents. If necessary, put multiple turns through the ferrite.
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Example grounding diagram
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This example is based on practices in North America. Other regions can
have different local or national electrical codes. Hypertherm recommends
that you consult your local and national electrical codes to make sure that
the grounding and shielding practices that you use satisfy the
requirements for your location.
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