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DISCLAIMER 1. Various data of distinctive features such as welding materials, deposited metal, weld metal etc. shown in this catalogue are meant to explain the representative properties and performance of the products and

are not to be taken as a guarantee except those which are specified clearly as “Specification”. 2. In regards to the properties of welded structures, note that the results may be affected by the design of structures, chemical
compositions of steel plates, construction methaods, welding conditions, ability of constructor etc. 3. The company shall not take responsibility for damages caused by the misuse of the technical information written in this catalogue.
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Excavator

Pelton Wheel

Disc Plough

[AAAEF

Hardfacing is the deposition of surface layer on metallic part by various welding processes to obtain wear
resistance against damage from abrasion, erosion and corrosion.
mswanudv Ao msiAuidedevavlUuudontvavBudaulan: AenssudsFHY iWeliiinAcwAVNUFiaMsannseninnoNMSIFona

NSaNNSou La:N1snANSau

THE BENEFITS OF HARDFACING INCLUDE:

Us:lestivevnisweanudo Taud

e REDUCED DOWNTIME / INCREASE EFFICIENCY
REDUCED MAINTENANCE COST / INCREASE PROFITABILITY

EXTENDED EQUIPMENT LIFE

® LOWER INVENTORY OF SPARE PART

anloaNgau / 1uls:ansnw
anA(Go1elunisdeunsy / Wivwanals

gnargmsiéoiu

RESTORING WORN PART

USUALLY INVOLVES

THREE STEPS

nsgeuBudoundnnsauuvitu 3 dunaulnnjq

anusurrue:Inanmevasonifiv

o— 1

1. BUILD-UP

Restoration of a part to its initial dimensions
using alloys with similar chemical composition
to that of base metal.

msiauidie AenisideutdiarialAuna:seulsy
dougavBunutiAuidnnsamall suinoINMs
0nd TAnauuunm ta:suswindireviAuriau
msiBeusavdiu (buffer layer) ta:wan@oudv
(hardfacing) sialu nosidaniGaoniBaunlriAa
munaua:inbiindeunsalndifevnuidomunan
iwasnunruaNUAIAUAURTuARGUaIUdU|
Tnoanuuuly

See Page 3 & 4 for more information

BASE MATERIAL

Intermediate layer(s) that are used to overcome
incompatiability between base metal and cladding

nsseviiu AemsiBeulliausurmnmuonata:ini
vavlan: (metallic transition) S:n3MVBULULA:
SuwenudvidevevnuluTiainouudouevsu
wanudvanan dulinPINNISITEDVUDVAIAD
TuBunuwruziBou ta:UsvAuNmsIANSId
gnduwanudonwsavlutiosuviu 1ovuroin
AWIASEATUDTU:IBURD

See Page 3 & 6 for more information

Wear resistance surface deposited to extend
service life of the equipment.

nswanudv Aemswansumontiibolmuns
numusionsa@nnse 1a:in1en1slguiuven
Budoudu)

See Page 2 & 10 for more information



nannisidenasnieudnsuwenudo

1. Know What Your Base Metal Is

pasAtivivduvusBulan:us:innlnu

e Carbon and Alloy Steels To achieve the best surfacing result, pre- or post-heat may be conducted to prevent cracking. Factors to consider in
heating the work piece are its thickness, chemical composition and required mechanical result. &nsuinanaisusulazinanwandaasy: mstGou

lanfundutiielilAntumumsiBeuiaian uoasoRevimsiinouseusuUReurSendumMside ileanlemalumsimngrounu:BUsD 1HUAIIY
numulAsuvu JodeendinylumsmsnnmslinouseusuLIURe BLNAAUAUBVEUNIU AADMEUBULU ta:AINTINANRBVMS

o Austentic Manganese Steels Prone to cracking from shrinkage stress, work piece’s temperature must be closely monitored. Heating is not
recommended. dnsumnanuuomia: SuduAsvAoUAUANUSBUE:aLYELBUNTU ttevondlomaunngroonmsnasmIbalisunouSeulidneg
Aodudoluinun:numslinouseu

2. Know the Type of Wear/How Your Material is Affected

Moderate stress abrasion/
Low impact

msdndiuuingalasiuiu
ua:luusunanu

High stress abrasion/
Under pressure

msidgnanoisonnniu

Severe stress abrasion
(gouging)/High Impact

MSIdendstnSuLLSD
1a:0n1sns:uNnsau

Adhesion/Friction
Metal to Metal

msannsauldena
s:honulan:nulan:

DESCRIPTION DIAGRAM

When objects come into contact with the
material, causing wear and tear but without
altering the size and shape of the objects.

Abrasive material

mstndstatinavinnisalad ndaiFeutiu
veuInn na:uno:ilAinAssetndounavingo
UU@IBUYU SnnAns:rireBuvIUTNTUD
msivdsuiavoun ndagusuonnisona
Auonaunsnimausningfvld

e

Metal chute

When objects move between two materials
designed to crush or reduce the size and shape
of the objects.
mMstadstAtndeAUMSIAZIUULSNLFD:D IR (L
gunsniigweiuusunANulneoAUS:auF sl et
Autoiernanednalimn 1WasunUavguso e *:7 siivers
nsSeanuuInay Metal track

Hitting or causing impact to
crush objects into smaller pieces.

msidendagosuusy La:insFnsans:unn
SoumemsatliorianenSeriliamnn
Juumianan

When two surfaces rub against each other
without objects in between, often found
in the case of metal to metal. - -

msidends:nilan: 2 Gu
Inelliannagnsonan
Unijarunnigoua:isunanusaunoe

anvru:nslivu n§ednuruzangns:rivieBuviu

DAMAGE

HARDNESS

OBSERVED SUGGESTION

Cutting micromachining 350-750 HV

scratches

se8dnNn3adndou
Aluanuudumo

Deformation gouged 450-900 HV

chips

Usegyaniiudosuu
wAlidnuantn

Large chips gouged out 250-800 HV

deformation

SegYRUUINUTIVOVEUNIU
Undanuru:an nadnn
soufiusaelmn

Transfer of material 250-450 HV
sogdnAauiISEU
aisesdniny ndadudou
lan:eooduusinquusuviu
andiolAidevonmsing
a:18emlun

nanmsidenasaiioudnsuisivitionazseviiu

3. Know the environment
(e.g temperature, atmospheric corrosion)

amuwuondsuevsuviu Tumslgouoso 15u
Jovemugrunnid nSenisnanseunnnsa, a1siAl

10udu

Thermal fatique

msidgnandnausausal

Corrosion
msidgnanonisnansau
DINASIATSIU

DIAGRAM

DAMAGE OBSERVED

Thermal fatique cracking
MSIANS129INANUSBU

Fouling, loss of material etc.
SegANNSOUDINNSA NSBASIAT

BUILD-UP EnEGTGE)

Build-up is the restoration of a part to its initial dimensions when its geometry has been changed
by wear. Normally a homogeneous filler metal is used: its chemical composition and mechanical
characteristics are similar or identical to those of the base metal.
mstAudeludumeulumstdeuusuBuulinauganmuiAuiduludnnseonnmsioviu Ineo:lsaniAuATAUEALTRMUIATIA:NONaRINToU

nalnaifevnulan:bugundn

In some cases, however, a heterogeneous alloy could be used, provided its characteristics are
compatible with those of the substrate or to enhance special characteristics.
Tuvwnstl ewlEdanALRiAuELTARDNIan:Bugnuls MAruasRgonuludolAnseibeidunruauRbIAwduavlululan:dugu

The three major factors in choosing a suitable filler metal for rebuilding are :
InentuanuRnAeurtlumsidenasniaudnsuluiton 3 Jode fio:

The risk of cold cracking : both the
preheating temperature and the interpass
temperature need to be defined (typically
determined by base material type).
ADWIZELYEIMSINAMSS: AOLIMS
AoUAUNVAUNNDA:aus:nIIGauLa:Ns
TAowSauraudon (MuLTAYEVLBULIU
Tan:)

n1ssaviiu

The service temperature and, therefore,

the differences in thermal expansion
between the filler metal and the base

metal.

grunnluru:idoy ta:n1sIUAeunmUALUR
vovlan:Tuusiorunlisunouseu

Compatibility between the rebuilding
filler metal and any subsequent
surfacing.
ﬂa'luuhﬁus:n:h\ﬁaﬂlﬁuua:TaH:Lﬁug”nu

Also known as the “sub-layer” or “metallic transition”, a buffer layer is used when necessary
to overcome problems of incompatibility between substrate and cladding. There are 2 points

to consider in picking the consumeables for buffer layer.
mssaviudlBidaUsuaruauiRvavBuula:suwenudoigimnu ievonAnia:ntuauIAMonansAuIRulUo:rATAIEsVAD:IIANS
nn$1o lneid 2 Jodsnannismmstunlumsidenasnideuansunissoviiu

e KNOW WHAT YOUR BASE METAL IS

AasAdodvuEuLIuFbulanzus:innlnu

e KNOW THE WORK APPLICATIONS

AasAdbivanuru:Msizou

Carbon Steel
Alloy Steel

Manganese Steel

Impact Condition

¢

uvuNSuUNISNS:IINNIA:A

o]

High Temperature Condition GuvUATGLWIUaNO:ATECUNNTEY

High Strength Condition

Hard-to-Weld Condition

BULIUSNNSULSVFAVED

unufdeulAenn



aOﬂlﬁE)UEi"ll’i§Uﬂ']SlﬁUlﬁﬂ

FOR CARBON STEEL

— IZAMZATIA

490 MPaiBilfm ¥ 7

——————— 3.2 x 350 mm

CLASSIFICATION

AWS A 5.1 : E7016

=2 YAWATA

DING ELECTRODE

/mm’
S HIGH TENSILE STRENGTH STEEL

Basic build-up electrode
aomifeudiugrulunisiiuiie

Widely available
maladne

Economical
samliigo

Easy-to-weld
TB0udne

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

Cr

DIFFUSIBLE H,

JIS Z 3211 : E4916U

0.07

118

0.011

0.008

0.09

0.01

0.01 | 0.09 =5 mi/100g

CLASSIFICATION

o For mild, medium carbon, low
alloy and high tensile steels
dwnsuinanaisuau na:inandaasy

Multiple layers with controlled
pre-heat, interpass temperatures,
and procedures

iSounanabuld InefavaouAu
guaumslinauseu

AWS 45.5 : E8018-B2

Si

DIN 8575 : ECrMO 1 B 20

0.10

0.40

0.80

£0.020

£0.020 1.20 0.50

Building up of parts subject
to heavy impacts and to crushing loads.
dnsumsiauiiiedudouninevsums:
HSVASIUNNGY LA:NISIUASA

CLASSIFICATION

Joining and surfacing of 14% Mn steels
provided that stress are not too high.
(Thickness 8~10 mm max)
1815ouriana:wendoranuuoniia
(14%) weluTAiAnfAAIWIAUGD

Not to be used on non-austenitic steels.
TumasiBiSounan
filnsvasioliilaiusoainulus

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 7-UM-200/50-KP

C Si Mn P

1.20 0.70 12.60 0.018

0.016 0.75

TYPICAL HARDNESS OF DEPOSITED METAL

As welded

230HV 220HB

After work hardened

580HV 550HB

S YAWATA 5




asnieusaainulusidnsunisseviiu FOR HIGH HEAT-RESISTING

FOR IMPACT

High heat resistance (up to 1,050 °C)
nuniusiendwSeungrungiigodiv 1,050 °C

Good crack resistance
Uaruauufdaviunisunnsd

Work hardening
o:linowndoigoiubelouludns:e:

High-tensile electrode
[WuaoaBounASOAZD

CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

AWS A 5.4 : E310-16 c Si Mn P S Cr Ni Mo
DIN 8556 : E2520R 26 | 49 | g5 1.90 0020 | 0012 | 2500 | 20.00 -
CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)
AWS A 5.4 : E307-16 c Si Mn P s Cr Ni Mo
DIN 8556 : E18 8 Mn 6B 20 | 097015 | <10 | 5070 | <0035 | <0.025 |175-195| 7595 | - FOR ALL PURPOSE

Apply on hard-to-weld base
material
iaruauufnsieululan:Ageusn

FOR HEAT-RESISTING

Extremely crack resistance
lonnanasiinnsunnsionavisou
dasuin

Good heat resistance
nuniusiensIdgnuauUR
monatdelSounelfanio:il

A2WSaUSIU Provide high tensile strength

TAAsoAvAgoUINA 750 N/mm’

Good vyield strength
ifAoWINGgona

309Mo-16 is suitable for hase
metal with molybdenum
inurnulan:iddouwauven AWS A 5.4 : E312-16 C Si Mn P S Cr Ni Mo
luaudtiu DIN 8556 : E 29 9 R 26 0.12 0.90 1.00 - - 29.00 9.00 -

CLASSIFICATION

PRODUCT CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)
c Si Mn P S Cr Ni
AWS A 5.4 : E309L-16
309L-16 DIN 8556 : E23 12 L 26| 0.03 0.65 110 0.020 0.013 23.20 13.20 -
309Mo-16 | AWS A 5.4 : E309Mo-16 | 0.05 0.68 114 0.018 0.013 23.50 12.80 2.65




asaiauuninulssidgnsunisseviiu

H-250 - H-

1  Build up and buffering with moderate hardness
Tslanonasifuiiiona:seviulnglinowudourunaio

2 Metal to metal resistance
numsidends:ninvlan:nulan:

3 Adhesion/friction resistance
numsidendvevdolan:niSsuuou/i0enniu

4 Moderate impact resistance
nunisns:iinnuaudano

5 Good crack resistance
numsuans1olaa

10

Not suitable for abrasion resistance
Tuinun:numsindnosnsieuazAu

Metallurgical transition
nowauasnlunisusuAinionana:Aaiblan:

Final overlay on part to be machined or forged
TBi18auludiouanuavBULIUARBVNISNISNED

Good weldability
1Goudng

Weldment with less than 350HV is easy to machine
uuaifeunudoliosndn 350HV awasnnavlAvng

HOW TO CHOOSE
MARTENSITE ELECTRODES
FOR BUFFERING

nannasidenasaifouuninulsrdnsunisseviiu

1. Pick electrode according to the hardness you require  1denaoniBoumunauudviievms

2. Consider if work piece needs to be machined or not morsnunIBuvuReviinisnavusondell

e |f machinability is needed, start with electrode not over 350HV and go higher as needed. But remember the higher the

hardness, the more difficult machinability becomes.

NAsomMsnavi TRisuAeMsiGaoniBeuninouubuiluinu 350HV La:AesliunDITVUBVAdAGaLTUMNABINS

uUavARWLTLITL NsnEvo:EvenduluAde

e If machinability is not needed, start with H-600 or higher hardness. Grinding can be applied instead.
mlevmsnadvusiv TAISUAYEMSIBaonIBau H-600 NMSogund tazauIsnIBesunuMSNEL IR

TIP: START WITH LOW HARDNESS FIRST AND GO HIGHER IF IT DOESN'T WORK.
1ndnau: 18uoInAWIdVARau nMnliweloluwaviudesvdsuiluasnfinouudogodu

PRODUCT CLASSIFICATION

1 H-250C 3'3"282321: :Eg;lzlx'zfo'fa 013| - | - |o027|o0afo6s| - | - | - | - | -
2 | H-250R | DWISSELUNZS loaz| - | - |oas|os2lost| - | - | - | - | -
3 | H300C | DS iE e |os| - | - |ossf1ssloeo| - | - | - | - | -
4 H-350C 3212832?51: f;;gmf’%% 016 | - | - |043|132]155 ]| - T
T T X 1 I I I ) P U I I O
o | wason | mmerman fom| | | a0 | |-
7 H-500 3';'23322 ; F[::zjm::»soooqa 03a| - | - |o76|113|306|04a| - | - | - | -

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

- 250

- 250

- 300

- 350

- 350

- 450

- 500

TYPICAL HARDNESS OF
DEPOSITED METAL (AS WELDED)

VICKERS

23

23

30

35

35

45

49

TIP: BEWARE OF HIGH STORED UP TEMPERATURE! CRACK MAY OCCUR. IF MULTIPLE BUFFERING LAYERS
TEMPERATURE
1AARAU: s:3uAoSeud:ay IWwsewmImAaMsuANg1d MndsvidauwennateBuAaoAIUALAISEUADY

ARE NEEDED, CONTROL




ELECTRODES

FOR HARDFACING

ﬁ’/ﬁm

L & TS o, G
e A
2%y ”,?mm
LS/ oo

{m
%

1

4

7

= A
S

FOR SURFACING
OF TRACK ROLLERS

FOR SURFACING
OF MILL HAMMERS

High hardness for metal to metal
TAnowudongauisowelaw:dnsu
msdnnses:ndwlan:niulan:

Weld metal is heat treatable
nudideuansnauguudola

Can apply on carbon steels or low
alloy steels
awrsnibeuavuuindnmsuau née
Inandaassrm Ialnsnso

CLASSIFICATION

w FOR SURFACING
OF CRUSHER TEETH

FOR SURFACING
OF BUCKET LIPS

ARC WEL oy,

Excellent abrasion resistance
UevAunsdnnsas:ninosuviu
fiuauAunsielAmIdey

Martensitic wear resistant steel
deposit

TARowudvlugulasoasio uunulus
fiuuoiBeuBonusionsing

Multiple layers with controlled
pre-heat, interpass temperatures,
and procedures

1Baunanabula InefaonouAy
guoumslfinonuseu

-6

FOR ALL PURPOSE

G
Or HarosacHe O TRODE

Medium impact resistance

nuanna:ndnisns:unnlalus:6u
Jaunanv

Provide high toughness in spite
of high hardness
Thlasvasionouiniisona:
AWNTVED

Not machineable but can be
grinded
Tuinun:numsnaoassindevdns
usarsnidesusoln

‘ TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 3-UM-600
JIS Z 3251 : DF2B-600-B

Si Mn

Cr

Mo

115

4.00-5.00

0.60

Sheet of Tractor

L s

T \ﬁr Ty 2T
eeth A\

Bucket T

~  Ball valve
o i

L
b

FOR SURFACING

OF TRACK ROLLERS

FOR SURFACING

OF MILL HAMMERS

QQ FOR SURFACING

OF CRUSHER TEETH

FOR SURFACING
OF BUCKET LIPS

H-650

Ty
N B

=

H-700

HARDHESS
600-750 HV

FOR SURFACING
OF SHOVEL TEETH

HARDHESS
650-800 HV

FOR SURFACING
OF MIXERS

ool

&

FOR SURFACING
OF PARTS IN CRUSHER

FOR SURFACING
OF DIPPER TEETH

FOR SURFACING

OF CONVEYOR SCREWS

1 Rutile coated hard facing

electrode

16oudng

[uaoniBeuus:innglndgosli

2 Suitable for non-machining part
Tuinu:AvounfAsvndoudonaoidou
usigwisnidosla

3 Surfacing worn part of civil
engineering, construction and
mining machinery
dnsumsweandolrudoiibeleviu
nsdn inzdnsusudouluviu

UsudiuAu (rinuu) viurhedsio

na:oquuostnluniieous

CLASSIFICATION

Provide high toughness in spite of
high hardness
datuauARTANoAWLDIA:AI L
intgango

Excellent abrasion resistance to
medium impact
awasalsluvuisevnisaawNUMU
sien1sdnnsengouazinisns:unn
Urunausounoy

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 6-UM-60-G
JIS Z 3251 : DF2B-600-R

Si

Cr

Mo

0.50

0.70

1.00

4.00-5.00

0.50-0.80

1  For worn parts of various machinery
inun:nunisdeviunisdnnsavan
douus:nauluindevdnsrinvg Afeums
GRQITIHNE

weld

CLASSIFICATION

Suitable for non-machining part after

TunurAuoufinevndousonaoidou
usawsnidesin

Martensitic structure, provides
excellent resistant to earth and
sand abrasion
uuaidaulnlasvasiouninulss

dwnsnnumsindniinoin fu Au

nsela

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 2-UN-60 C Si Mn Cr Mo v
JIS 23251 : DF2B-600-8 | ¢ 5 0.54 0.41 7.88 0.39 0.36
1 Not recommended for heavy impact 3 Provides extremely high abrasion

CLASSIFICATION

DIN 8555 : E 6-UM-60
JIS Z 3251 : DF2B-700-B

Martensitic structure
nuaieulilasvasiouninulss

TimunzAuBudounfevioausons:unngo

and resistance
awasonumunisdnangounla

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

0.52

0.50

0.40

8.74

0.40




&> HARDHESS
600-750 HV

’3&( FOR SURFACING
OF PLOUGHSHARES

H-730

A

FOR SURFACING S

OF CUTTERKNIVES U

FOR SURFACING
OF CONVEYOR SCEWS

H-800

FOR SURFACING S,

SOS

EASILY REMOVED
SLAG

FOR SURFACING
OF DIPPER TEETH

FOR SURFACING
OF IMPELLERS

Wz, FORSURFACING
OF DREDGER PUMP 75 OF IMPELLERS

MOUTHS
FOR SURFACING 6 - EXCELLENT RESISTANCE
OF LINERS TO EARTH & SAND

ABRASION

1 Rutile coated hardfacing electrode A
Wuasaideuus:inngIndgoeliidendie

steel alloy
ThTasvagonuaideuuuuuninulss
Ineii Cr-Mo-V 1Uusnway

Tuinun:Auvuifavnavudondoiseu
udgsnidusle

CLASSIFICATION

2 Air hardening martensitic Cr-Mo-V 5

3  Suitable for non-machining part 6

Smooth running with AC and DC
awsnifeuiu 1@eudrenvinden
S:UU AC ua: DC

Stable arc / low splatter /

easy slag removal / medium impact
msesadnouaius / difnlul
ifeudios / duannandeudie / nums
ns:unnuaunaio

Good resistance to low moderate
impact
inununisdaviunis@nnsaoinnis
ns:unnlusuusosou

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 6-UM-60 C Si Mn Cr Mo v
JIS 23251 : DFSC-700-R | g 79 0.50 0.30 8.00 0.30 0.40
1 Surfacing worn part of civil 3 Martensitic structure provides

engineering, construction and
mining machinery
dnsuniswendolAndoiiiedeviu
msdn inunzdansuudouluviu
vsudiufiu (frnuu) viurieasin
na:vuuostnluiridoons

2 Not recommended for heavy impact
Tumu:fiuBudounsevioelisons:Nngo

CLASSIFICATION

excellent stably high hardness and
abrasion resistance
ThlasvagonuaiBaunuuninulss
iAo wialies A2 WUdogonums
Induvusunsolii

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 6-UM-60 C Si Mn Cr v
JIS 23251 : DF3C-700-B | ¢ gg 0.99 0.35 5.83 1.71
1 Not recommended for heavy impact 3 Give extremely hard deposited metal
Tunun:AuBudounisavivalsy from borides and carbides

GERTHED

2 Excellent resistant to earth and
sand abrasion
aunsnnumsdndninnoin Au Au
nsneladun

CLASSIFICATION

TRuuaBeuniinowndogoonsn
lulssi na: mslua

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 6-UM-65

Cr Mo B

JIS Z 3251 : DF3C-700-R

0.82 1.28 1.10

8.67 0.57 0.45

CNC 38

FOR SURFACING
OF PARTS IN CRUSHER

FOR SURFACING
OF SHOVEL TEETH

FOR SURFACING
OF CONVEYOR SCREWS

s

H-600 or H-800

Inlet Chute
i F
(LI L A i
H-600, HOA
H-800 or : as
CNC 43 L]
Y
Cage Rotor
;;:_:;':‘:'
S
CNC 43 or
W WG
V-1000 N
) / .'I J| 9
Grinding Table

fo0g

CLASSIFICATION

1 For surfacing of parts subject to very intense
abrasion and moderate impact
dnsuniswandondoinevnisaounion
gouniludiry ua:16lunuidnisnszunn
Uaunaivsou

2 Deposits an all weld metal structure of hard
abrasion resistant chromium-rich Carbides
in a tough austenite-carbide matrix to all
types of abrasion under impact condition
TlasvagonuaibeuAudonusionisind
WumiAy ;nlasidoun1slud ukdoi
AoWINGE291n InsvagvesainuluinsTus
anade rialAnuazAuduoudadnnus:inn
flineINMsns:inn

3 Grinding only
asnidususivlfogoifas

4  Non-heat treatable and prone to relief
cracking
Tiawnsnguudold urnuoiBeudnuand
anNISILNS10

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 10-UM-60-GR

4.0 0.91 0.3 15.5

H-600 or H-800

' Outlet Duct
“‘\\_\_
— X
Reject Cone
5 H-600 or H-800
—{
-
{ ) . CNC 43 or
V-1000
Grinding
> Roller

Cement Grinding Machine




CNC 43

V-1000

1 For surfacing of parts subject to very intense abrasion with shock
Auaudalinowudongouniudiae wa:lglunuidnmsns:unnsunso
gosoula

2  Approximately 190% recovery
TinsiAuidelan:goiio 190%

3  Easily removed slag
ananngndauvng

4 Deposits an all weld metal structure of very hard abrasion resistant
Chromium and Niobium carbides in moderately tough austenitic matrix
TrlasvagonuaiSeunudonusiemsinditudiAy o nlasidsuna:
Tulaidsumsluansgoinouintsonn lasvasvesainulus 8nide

5 Ideal for hard surfacing application where resistant to extreme abrasion
and moderate impact are required
inun:AuAvouIndstinsulsugous:INNAINnDINN1SNS:LINN

6  Grinding only
aunsnidesusivlfiodoifen

7 Non-heat treatable and prone to relief cracking
Tuawnsnguudols nsnusieuinruautnanmsunnsd

o, VERY INTENSE ABRASION \ EASILY REMOVED SLAG
A4 HARDNESS (800-1000HV)

==~-r> VERY HARD ABRASION RESISTANT

GRINDING ONLY
<=’ FROM CHOMIUM AND NIOBIUM CARBIDES @

CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 10-UM-65-GR
5.2 1.2 1.5 22.2 71

Built-in screen

Swinging hammer

1 Heavy-coated rutile type electrode
[Wuasaideuus:inngndnubiAvidedoslideuvng

2  Suitable for highly wear resistant overlay on part subject to
frictional abrasion
inu:dnsuleviunisinduuua:iden (naremsli) Tudnng
fiawnsamifBuoiuiinnisanlfedosuus

3  Not suitable for impact condition
Tuua:Auviuhdnasns:unnsou

4 Clean and smooth bead appearance with minimal undercutting
wonuslGeudanuvruzISeuItoudaos

5  Approximately 160% recovery
TAn1sifuielan:goio 160%

6  Grinding only
ausnidesurvlnegoines Tuu:anunisnao

FOR SURFACING FOR SURFACING #g FOR SURFACING
OF CUTTER KNIVES OF SHOVEL TEETH OF COAL CUTTERS

CLASSIFICATION

TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

DIN 8555 : E 10-UM-60R
JIS Z 3251 : DF3C-700-R 43 35.0

Worn Palm Screw Press

R

¥
res




MH A’SUGARWELD 80

1 High alloy electrode
lﬂuaonlﬁauuﬁmé'aaaag\)

2 Designed to maintain a constant self regulating arc for
the bonding of the hard metal globules to the cast iron
roll in the presence of sucrose juice and cane fibre
panuuuurdnsulsotnma damuaudnnisensaiiatios
wisru:ieus:ithua:Avdessunou awasnieulduugniiu
fiurndaniideueniéu nadnndeuosln

1 2 3 FOR SUREABING OF CLASSIFICATION | TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)
SUGAR MILL FEED ROLLS
Recommended for metal For abrasion accompanied High crack resistance % FOR MAINTENANCE DIN 8555 : E 10-UM-60
to mineral wear application by impact OF SUGARMILL 3.80 0.013 | 0.004 1.39 15 26.80
wuzdnsuouluniioous awasonumsdndgonuiwseu uuaiBeuinruaudzAteviu
fideviven1sdnsutsonduni fiuisons:unn msuan$10lala

TO 0 I co rd 1 Used for high temperature forming in repeated circle

inunzAuan1a:mslsvuifevivencuSeugoudoidumdadunu

CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)
% FOR SURFACING %{ FOR SURFACING 2 Withstand temperature 500°C - 600°C without softening
OF PULLDOZER BLADES T OF PLOUGHSIATE C Si Mn P s B nuarungii 500°C - 600°C Talnsluseudesy

DIN 8555 : E 6-UM-55
0 momene gy frarmoe 0.40-0.600.40-0.60|0.70-1.20| <0.030 | <0.025 | 6.00-7.50

3 Forging tools: knive, closed dies, hammer and mandrel
are made from these steels, or surfaced with them
TB15eugougunsnilan:indevilofwanonmsdugy
16U DAuUluY AsulazowINAL

4  Exhibit admirable resistance to the combined effects of
thermal fatigue, plastic deformation and fretting
aruaudfadevniunisdnnseniiawseusiuoin an1o:
arunigoudaidumdaaunu, n1sidagusioonisonn
usnﬁi\)n§ausnfinﬁ’ns:ﬁwiat‘?umuuauaq, na:nsary1de
@oBununInMsyagulsvs:ndwlan:Aulan:

5 High hardness for metal-to-metal wear with mild abrasion
nowndogomru:iununisdnuuulan:nulan:

6 Weld metal is heat treatable
uudideuaunsntinluguudola

7 Provides a martensitic wear-resistant steel deposit
ThlasvasronvuuinulsAfuuoibou

CLASSIFICATION TYPICAL CHEMICAL COMPOSITION OF DEPOSITED METAL (%)

= FORSURFACING
OF TOOL STEEL ( Si Mn Cr Mo v W

AWS A5.13 : EFe 5-B
0.9 0.5 0.5 4.2 8.5 0.9 11

DIN 8555 : E 4-UM-60-65-S

O = vavam "R\, o



aonleudnsuinannde

In maintenance work beside hardfacing, cast iron parts work is often unavoidable. Cast iron is difficult, but not
impossible, to weld. In most cases, welding on cast iron involves repairs to castings, not joining casting to other
members. The repairs may be made to repair casting defects that are discovered after the part is machined.
Mis-machined cast iron parts may require repair welding, such as when holes are drilled in the wrong location.
Frequently, broken cast iron parts are repaired by welding. Broken cast iron parts are not unusual, given the brittle
nature of most cast iron.

Tuougautnsosng uenintieonmsteutdewanudondd Tno:dmsideuseutsuBudounibuindnndasouagnne IneUnmtuindnnaedntuauonn
Boven wilulAnuenowsr:BoulUlAMuA viudoulnnjvevindnndalumsieuidoseutsuunnabunisiBausunulARanu doulhnyinidu
vuBauaamun ansesiinemld dausessho deudounndouvudawain nSeutvaSoudiurmsiBauseudouninlimau

Cast iron comprises alloys of iron with a
carbon content of 2-5%, a silicon content
of 1-3% and up to 1% manganese.

Cast iron exhibits low ductility,
low strength, is quite hard and is generally a very
brittle material. To improve these properties,
cast iron is very often alloyed or heat-treated.
Indnnas InenoluindusuIruAISUDU 2-5%,
Banau 1-3% ua:uwomia 1% Ineus:uinu AruauURlnenolUvevindnndeindnouintieon
Aaugvudvua:msnuusuAlugy soufofeuoIUsST:
e1uAELURINENTIRRATU TNTMSIAUSIA
daavsavlundomstinnannasluuinuns:uoums
mslAnowseu

THE TYPES OF CAST IRON WHICH ARE MAINLY USED TODAY ARE:

m Nodular Iron Malleable Iron Compacted Graphite Iron m

Inanndaini inanndansilusnau Inanndention Inanndo CGI Inanndeuno

The high carbon content affects its weldability considerably. Because of the range of properties of cast iron, weldability
varies accordingly. Some types are casually welded, others are unweldable. All the iron grades above are successfully
welded, apart from white irons because of their extreme brittleness.

sssuBAvVINANnaonTAMSUBUNgusoUiudaaasdus d:doualnensuriononudinalumsidou Us:innslinvevindnnaonudiouu
D:AWSNIBOURAALA 8nt3u white iron NTAWIUSI:ZOUN

o)

To obtain higher strength, nickel-iron electrodes can be
used for joining cast iron and cast iron to steel.

Due to the ferrous content of the weld metal, there is
a slight increase in the hardness of the weld metal,
compared with pure nickel weld metal. The weld metal
is machinable. The nickel-iron type is more tolerant of
dilution with sulphur and phosphorus than the pure
nickel type.

Wielrgonusnunowinteald acaau nickel-iron
awnsnlBlumsiBeusias:ndnn indnndanuinnnaala
wFLudGaUD:tAMULTVITUTU 1evoINUSULU ferrous
TuaomiBoustntitefisunumsiBeunogaoniSousin
pure nickel, lUDLGBUGVWOAWNSONZVANIADIA
ua:awsniSeuluindnnasnivawasnuuoauosago
TAFnan

PURE NICKEL TYPE

As a guideline, cast iron is welded with pure nickel
electrodes. Nickel has a capability to absorb more
carbon without changing its own properties. The
co-expansion of nickel and cast iron due to heat is
comparable. Nickel is more ductile than other filler
materials for cast iron welding and is very easy to
machine. It is used for filling cavities, general repairs
where a hardness of approximately 150HB is required.
It is not recommneded for irons with a high sulphur
and phosphorus content.

[nerolu IswniBeuindnnaessaoniBountusuirudninagy (NiCast 98) swmininadnruauuRlumssumdiumsuaulaenlu
IWAgulavAUAUUAYELAILUIBY Msns:onesmwsaunuyevininala:nannasiduwalten NoasvddnsiNsns:01emINMSIASU

i
——

aowsaunindifevnu Tninailusanlfinouindeslarnanlumsieuindnndaa:ioeiiuus:ansnuwlumsndo asmiGoudnina
unlsfumsiBeuifvaalwsy (@amun)uuindnndoriog Ineroluiniggeuuulannnouubols:utu 150HB wilunoslGidoulan:ni
Galwos la:uaawesago
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Agricultural Equipment

In agriculture, equipment wear usually happens against contact with soil and stone. This type of wear is gradual resulting in smooth
edge or chipped part. Post hardfacing process doesn’t typically require machining

Tunmsrinmsinuns ﬁno:wuman'lsénnsamannsnir‘iﬁmsé’uuTaﬁuﬁuua:ﬁunﬂuek)u'[nnj qUnsrﬂ'[umua‘num:ﬁo:ﬁaaqé‘nnsaﬁa:ﬁm
@o0:AsudviSeundaintullisviantos ndomsideudeunsulinlifevnisnisidesnnusdvusagoln

We recommend H-600, which
asmideunnu:irdnsuBudoundnnselugunsnimsinunsiio H-600

1  Has moderate hardness
nowudvlus:Augotiunaio

2  Provides resistance to scraping against soil and stone
nun1sngarednniinwudVIGU AU Au

3 Has medium impact resistance. It can be welded on the work piece and applied
in multiple layers. For higher hardness, H-800 is recommended.
nums@noinmsns:unnlaligo 1devuuBuvulimasna:awsaideunulananasu
fAevn1sAdWNTLAIGLGU H-800 D:1luAdWNUNUTARNSA

For engine paris such as gear, we recommend H-350C, which can be machined.
gunsnifilNeanuinSavsus 16U 1Wov AXSBaURdY H-350C BodAruaulnawnsaidesuriovouyuldn

For cast iron parts such as engine block, pump, Ni-98 is a good solution.
gunsnifiluinannaeisu 1degusaln Uudn Ni-98 awasnmeulondnisdeuindnnde

Iron Mill

Wear typically occurs from pressing and working under high
temperature. We recommend L-55, H-350C and H-600.

ms3nnsaniinoinmsnanuAdgtintnLa:inousau
Fwnsnidenasnideudoulddons L-55, H-350C, H-600

Conveyor for Hot Steel Plate

Miscellaneous

We recommend repairing spur gear with H-350C or H-450R
for job that requires machining and H-600 for job
that does not.

msieugouiloviiesAosasniou H-350C, H-450R Aawnsn
Bosunvld nde H-600 AlUTNTURLITESIEAD

We recommend using Ni-55 and Ni-98 for repairing cast iron
equipment such as water pump, engine cylinder block

n1sdeugunsniinanndelngasmiou Ni-55 na: Ni-98 16u
segonduth 1deguinsevsus nihudaurie

WS e J
Damaged Engine Part by Scratching

”3;8';‘9' all

Worn Géar




Biomass Power Plant

Biomass feedstock can come from various sources. However, what we are concerned with is biomass power plant which uses wood

residue as fuel to heat up the boiler. These wood residues often have to be processed into smaller parts that are ready for incineration.

IsoluihBousadounninlBiAylisoqbeiwnBuwadoviulinowseulu Boiler iullind duo:fevuinuns:usunisingesndedliiounn
azidemianan 1elAviedemsiwn

, we recommend applying L-55 or H-350C first for
build-up, and H-600 or H-800 on the last 2 layers for hardfacing.
For even harder surfacing, after build-up, use 307-16 or 312-16 as
buttering. Then apply hardfacing with special carbide structure
such as CNC 38, CNC 43, V-1000.

nsgeunsudoui Tnimsideuidelfitetiugoduuriou
fosaon L-55 nda H-350C 1dielfdelAulinduun deus:iBauriuntn
2 Gugamemosaoawanudo H-600 nde H-800 usdAavnIsAoWNTY
Aigodu ieAudeiaSonosiBoufosasniBouus:inn 307-16 nSe
312-16 wisilusous:aunsumsideuwenissasniBeusinudomiAy
fidlasvagoaslua 16u CNC 38, CNC 43, V-1000

typically experiences high impact against
soil and stone that come with wood residues, which is the main
cause for wear and tear. We recommend L-55 or H-350C for build-up,
307-16 or 312-16 for 1-2 layers as buttering, and CNC 38 or T
CNC 43 for no more than 2 layers as hardfacing.

4

o:imsns:unnegnosunsviuauAuiidluiuasll Muaninanan
Tunisd@nndaunn noslé L-55 nda H-350C agiviieduuiriou saviiu
Aogadnlouus:anu 307-16 nda 312-16 Us:uaru 1-2 5u ndawen

fosaonlou CNC 38 nda CNC 43 Tuposiiu 2 Gu

usually wears at the edge. We recommend
welding H-600 as a starting hardfacing electrode. Should higher or
lower hardness is desired, pick H-800 or H-450 respectively.

Uno:linisdnfiiveu @wnsnidasnien H-600
Wudugrulumsseuansniiivndeannouudvls Tnsidenteundsasn
H-800 nSe H-450

Cement Plant

Equipment in cement industry often experiences
high abrasion against stone or tougher minerals.
Suitable hardfacing electrodes are those with
special carbide structure such as CNC 38, CNC 43
and V-1000.

DRDRRRDNRS

After build-up, we recommend using 307-16 or
312-16 as buttering. Then apply CNC 38, CNC 43
or V-1000 for surfacing.

Hydraulic Crusher

For parts not subject to heavy wear, H-600 or H-800
can also he used.

inSevijegnannssudiuusinioemsindeginsuusvoinfiu nSeusiudonst 16u 1nseoll AMuRa:IBendudy aonieuninuaudanunis
gnailudiAyo:10undulasvasionsiua CNC 38, CNC 43 ua: V-1000

Tuns:uoumsiBauasnndud ileiAuide1a8onosiBourosasniBouds:inn 307-16 nde 312-16 Welumous:audeunisiBauwenioy
CNC 38, CNC 43 nSe V-1000 dnsudounlidnnsesuusy awrsaidenls H-600 ne H-800 T

Crusher o B Crusher
[ ' T
g_‘m;}\}l/ :

Single-cylinder hydraulic
cone crusher

Multi-cylinder hydraulic
cone crusher

Cone Crusher




Mining Equipment

Mining involves drilling, digging and crushing process, which puts
equipment in contact with stone or tougher minerals. We recommend
using H-600 or H-800 for general repair. For maintenance of digging
and drilling equipment, use hardfacing electrodes with special carbide
structure such as CNC 38, CNC 43 and V-1000.

After build-up, we recommend using 307-16 or 312-16 as buttering.
Then apply CNC 38, CNC 43 or V-1000 for surfacing.

For paris not subject to heavy wear, H-600 or H-800 can also be used.

vluiniievdoulnnjo:wuwemsion: ya nSens:unnagisunsvusvgunsni

fuAuneusiinowubogo msiBeuseunsuion: ndagoiya awsn

gouusulneld H-600 nSo H-800 dnsumsdaunolu usdnsurio:nSoyn

postauAdgacniiouus:innASTud CNC 38, CNC 43 ua: V-1000

Tuns:uounsiBevasandui ieiAuidolaSonosiBeunosasnideuus:inn
307-16 ndo 312-16 wailusous:aurisun1siBauwen/de CNC 38
CNC 43 nSe V-1000 @ndudounliidnnsasuusy awsnidenld H-600
nde H-800 1@

mck;t

SR BRI

-~ Bucket Jaw

Palm-oil Factory

In palm-oil factory, the part that often requires surfacing is Palm
Kernel Screw Press, which is used to extract oil from palm kernel.
We recommend CNC 38, CNC 43 and V-1000 for this type of repair.

Tulsovudiuudy gunsniftniBeudeunsulaud fMotuannditu
“Palm Kernel Screw Press” 9:n1sguanatnjuoniinurduni
Ao WwSau aomBeundu CNC 38, CNC 43 ua: V-1000 o:1uA:AUano:d

Rubber Factory

We recommend using H-600 to repair rubber shredder. Or select
different product for higher or lower hardness as appropriate.

MolAgaduew T8Msseumos H-600 Wudiugiu awnsnilivndean
powdvlAnUAINLN:EY

Work Inside Rubber Silo Shredder Machine

Palm 0il Silo, Paddle Mixer




Electrodes Chart
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2 DIN 8555: E10-UM-60-GR | 40 [ - | - [oet] o3 |15 - [ - [ - | - | - | - | e40740 (5762 HIGH mepium [ GRINDNG e O e e CrusteR R AN s @g‘;‘;ﬁgﬁ:ﬁg&u
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14 DIN 8555 : E 6-UM-60 0.52 R - 050 | 040 | 847 | 0.40 | 0.40 R R R R 700 60 | HEAVY METAL TO MEDIUM GRINDING M FOR SURFACING @ FOR SURFACING
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21 L-55 ﬁIVSVSZ 23.111::EE740911%U 0.07 | 0.011f0.008]|062 |1.18 | 0.09 | 001 ] 0.01] - o009 | - - - - - - - FOR BUILD UP OF CARBON STEEL
22 8018-B2 gmssgfss EE(?rwlg -1B ZB 20 0.10 | <0.020 | <0020 [ 0.40 [ 0.80 | 1.20 | 050 | - - - - - - - - - - FOR BUILD UP OF LOW ALLOY STEEL
23 Manganese |[DIN 8555 : E 7-UM-200/50-KP  1.20 |0.018 | 0.016 [ 0.70 | 126 - 0.75 - - - - - 260 24 MEDIUM HIGH HA\IQV[())EF:\ITNG FOR BUILD UP OF MANGANESE STEEL
24 Smsségé‘;ﬁ?;&n 6 B o0 |007015] 0035 [ <0025 [ <to | 5070 |17stas| - - - 7595 | - - - - - - - FOR BUFFER LAYER REQUIRING IMPACT RESISTANCE
25 g\ll\'\l|8825564 :EE23:32L2-1L626 0.03 |0.020 | 0.013 | 0.65 | 1.10 [ 23.20| - - - |13.20 - - = = = = = FOR BUFFER LAYER REQUIRING HEAT RESISTANCE
26 AWS A 5.4 : E309MO0-16 0.05 |0.018]0.013| 0.68 | 1.14 |23.50] 265 | - - |12.80| - - - - - - - FOR BUFFER LAYER REQUIRING HEAT RESISTANCE
27 S\III\\IISSQSE:S“ EE2351 g;i 26 0.10 | 0.020| 0.012| 0.65 | 1.90 |25.00| - - 20.00f - - - = = S S S FOR BUFFER LAYER REQUIRING HIGH HEAT RESISTANCE

k 28 Sm88§5564 E E23; 2—1RG26 012 | - - |o9o | 1.00]2000| - - |00l - . . . 3 B - - FOR BUFFER LAYER OF ALL PURPOSE ]

*Value of hardness of deposited metal serves as a general guideline only. The actual value may be subjected to factors such as the number of layers, base metal. For usage selection, please contact YAWATA sales staff for professional recommendation.
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