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PRODUCT TABLE

FOR STAINLESS STEELS
STEEL TYPE SMAW FCAW GMAW GTAW SAW
- U-308
308 NCF-08 MT-308F M-308 T-308 s
U-308L
3oL NCF-08L MT-308LF M-308L T-308L oy
308LSi M-308LS
308N2 MT-308N2
309 NCF-09 MT-309F M-309 T-309
309L NCF-09L MT-309LF M-309L - T-309L %
309Mo NCF-09Mo T-3090Mo0 | #A #
309MoL NCF-09MoL MT-309MoLF T-309MoL._ 7 B b
309J MT-309J \\”
. 254 NCF-11 A E
25.9 NCF-19 MT-259 AV
310 NCF-10 )
310Mo NCF-10Mo g )
310S M-31£{ b T-310S
312 NCF-12 MT-312 | asesiz™ T-312
316 NCF-16 ~ NB16 T-316 H-316
316L NCF-16L MT-316LF ‘( SAM-316L T-316L U-316L
316LSi 7. | M-316LS
316J1L NCF-16CuL A
317L NCF-17L MBI T-317L
31742 NCF-09MN éﬂhﬁm
NCF-20Cb3
I NCF-30A <%$
329J1 NCF-329 _ =
329J4L P R s MT-329J4L T-329J4L
330 NCF-30\ %
410 NeE41- M-410 T-410
410(Nb) %gmncn MT-410Nb
420 <. M-420J2 T-420J2
430 < M-430 T-430
430(Nb) NCF-43Cb
NCF-47
347 Yeriin: | MT-347F T-347
630 NCF-63 MT-630 T-630
CX-2RM2-4
410NiMo CX-2RM2-5 ol T-2RMO-4
iy (MT-2RMO-6)
| 16-8-2 1 NCF-1682
FOR HEAT RESISTANT ALLOY
ALLOY TYPE SMAW GMAW GTAW
25Cr-12Ni (ACI HH) NCF-HH
28Cr-15Ni (ACI HI) NCF-HI
25Cr-20Ni (ACI HK) NCF-HK M-HK T-HK
25Cr-35Ni (ACI HP) NCF-HP T-HP
{ 25Cr-45Ni-5W (NA22H) NIH-22
25Cr-35Ni-15Co-5W (SUPERTHERM) WST-55
25Cr-20Ni-20Co-Mo-W (LCN-155) NCC T-NCC




FOR NICKEL & NICKEL ALLOY

GRADE f SMAW GMAW GTAW
I Ni-1 NIB ~ M-NIB TNB
NiCu-7 NIA M-NIA I T-NIA
NiCrFe-1 NIC M-NIC T-NIC
NiCrFe-3 NIC-3 ~ M-NIC-3 T-NIC-3
B NiCrMo-3 NIC-625  M-NIC-625 T-NIC-625
NiMo-7 _T-HTL-B2
NiCrMo-5 HTL-C e
~ NiCrMo-4 HTL-C2 M-HTL-C2 T-HTL-C2
NiCrMo-10 HTL-C22 = ~ THTL-
| NiCrMo-2 M-HTL-X MTe”
Others NCR-50 .- RN ! a
Q <
- A
FOR CAST IRON AV
| GRADE [ SMAW GMAW o GTAW
? SN ’ _
Ni } M-SN T-SN
| + = ASREY |5 \N‘ = R el e
) FN ;
| NiFe | S . &&(ﬁ) . T-FN
? IGF-1 ;
i j ieFz ‘%9 1 o
i KPFER&COPPER ALLOY ]
. ALLOYTYPE | SMAW GMAW GTAW - OGW
' T-CU-1
Cu (%?‘ M-CU-2 g b
[ CuSi Y M-CUS T-CUS g, ]
cusn | N} cupc ~ M-CUP-C _ T-CUP-C
S g. CUN-1D M-CUN-1 T-CUN-1
! (3 : CUN-3D M-CUN-3_ T-CUN-3
. CuAl ; CUL-A M-CUL-A T-CUL-A
[ | M-CUL e
‘. CuNiAl CUL M-CUL-10 .
il T-CUL-10
CcOoB i
T-COB
SN COB-S
cuz




FOR HARD FACING

TYPE SMAW FCAW | GMAW _ GTAW OGW [ sAW
. MMB '
| MMA MT-250 | UT-250
Peawiice type . MMD | MT300 ut-2s0v.
| - | M2 | 5 A i
. ' | ‘ ‘ ~ UT-350
Sorbite type | TT: ;500 | MT-350 UUTT?E?S/
o ! il Bond-350VH
| TH-450 '
Tmo | © 5°V
o | | Q UT-450Co
CD-60 | MT-450 | ’\ | 3;::33
Martensite type | chE:rv mﬁgg 4\’\ Bond-450VH
I Bond-CXRH
| CS-600 MT-HVC :)) B
IL ond-CX-10 |
QD-600
9 Q | Bond-X1
| e | Bond-2RMO-4
| s \1 Bond-2RMO-6
______ Maraging steel MS-1 , A, %—1(?&4) N S =l
HM-1 I 0
| 13%Mn type MN MT-HM I '“\5 . I 4 -~ _1| ERTIYe
16%Mn-16%Cr type i ggmj MT-CRM-2 K@R\M -2 ! |
i el L o
| | | |
Tﬁifg -: | UT-CXRH |
| 13%Cr type it - utxt
l cns§1 | UT-2RMO-4
' ! | MT-CXA-41 ;
i %- | MT-CXA41C B i) Bt = b L S
| 18%Cr-8%Nlty% S | | |
- BH-2 < e SRR T (WORC Pl 5N
;_ Cr-Mo-V type HFA-2 I T - i — |
5 STL-1 MT-STL-1 STL-1G | -
‘1G |
* Statiite slloy type: [BE T MT-STL-12 | STL-2G gl::-ze
| | STL3 MT-STL6 | | STL-3G St |
L. . (el MT-STL-21 | . STL-21G sy | gt |
_ Nialloytype | it M-SA-45 | T-SA45 | R i
ko | | COLMONOY No.4 | COLMONOY No4 1'
! x | | COLMONOY No5 | COLMONOY No.5 | |
| wee & | | COLMONOYNoS | COLMONOYNo& | |
___CrNiCotype | NCC-2 T ey O IR NS o e
. Molybdenum high MR-750 | :
| speedsteel | TO-9 | sl e P | | P |
r | - MTFz10 ! |
. . | MT-Fz20 ‘ '
! | CRH-226 | MT-Fz30 | :
i CRH | MT-Fz90 | \ ' _
| HighCr-Fetype | CRH-Nb | MT-CRH | ? ‘ . UT-225CRV
| CRH:3 | MT-CRH-3 | |
. CRH-4 | GAT-FCR ‘ .; -
: | GAT-CRB | ! | ;
i HOWIT-900 ! i |




Tungsten TWC Twwvg::;:
carbide type TWC1000 SWC-G
FOR MILD STEEL, HIGH TENSILE STEEL & LOW ALLOY STEEL
STEEL TYPE SMAW FCAW SAW
FM ‘
FM-2
Mild steel e, Bond-50KH
LC %
TS =490MPa LF MT-53H
TS =550MPa LF-60 MT-60H 60
TS =670MPa LF-70 d-CXL-1
TS =770MPa LF-80
MT-CW-1 4\
TM-85 MT-CW-23 ’b
L A S TM-50CR MT-511 ¢ #
MOC-1 _MT~5$
MOCN-23 MT-50
| {@wcn-za
Qﬁ%mum
GRADE 4{\‘ GMAW GTAW
Ti-2 Q, T-Ti
L NS -
Ti-7 %\% M-Ti(Pd) T-Ti(Pd)
% " FOR ALUMINUM & ALUMINUM ALLOY
%A GMAW GTAW
00 M-ALP3 T-ALP3
4043 T-AL43S
4047 T-AL10Si
5356 M-ALC2 T-ALC2
5183 M-ALC7 T-ALC7
1070 M-ALPS T-ALPS




Stainless Steel

WELDING MATERIALS FOR STAINLESS STEEL

Covered Electrodes

| CORRESPONDING |
BRAND STANDARD SIZE GENERAL
AWSAS5.4 (mm) DESCRIPTION
JIS 23221 i
E308-16 19Cr-9Ni
NCF-08 E308H-16 2,286,3.2,4,5 | Austenitic structure, lime-titania type.
D308-16 For welding of 18Cr-8Ni stainless steel.
E308L-16 Low-C,19Cr-9Ni (0.04% max C)

NCF-08L D308L-16 2,2.6,3.2,4,5 | Austenitic structure, lime-titania type. ’%
For welding of Low C-18Cr-8Ni stainless steel.vé—
22Cr-12Ni

E309-16 2,26,32.4,5, 5z . Q

NCF-09 D309-16 . 6 362 %8 Austenitic structure, lime-titania type. 1‘

For welding of 22Cr-12Ni stainless %r ssimilar metals.
Low-C,22Cr-12Ni (0.04% max | ]
E309L-16 Austenitic structure, lime-ti #ype.
NCF-09L 3.2,4,5 y :
D309L-16 For welding of Low C uuNi stainless steels or dissimilar
metals. =
22Cr-12Ni-2 bd
NCF-09Mo ggggmjg 26,32,4,5 | Austenitic ﬁ{:‘gﬁ lime-titania type.
For Aing of dissimilar metals.
Cr-12Ni-2Mo (0.04% max C)
NCF-09MoL Sggg::gt:g 2.6,3.2 4, 1? nitic structure, lime-titania type.
% or welding of dissimilar metals.
25Cr-13Ni-1.3Mo-0.2N
NCF-09MN w4, 5 Austenitic structure, lime-titania type.
o {‘\% For welding of 25Cr-12Ni-1Mo-N stainless steels.
»
eaahe N 25Cr-20Ni
NCF-10 D31 2.6,3.2,4,5 | Austenitic structure, lime-titania type.
SE i For welding of 25Cr-20Ni stainless steels or dissimilar metals.
| 25Cr-20Ni-2Mo
+ E310Mo-16 Austenitic structure, lime-titania type.
oy sk D310Mo-16 32,45 | Eor welding of 25Cr-20Ni-2Mo stainless steels or
dissimilar metals.
25Cr-4Ni

NCF-11 3.2,4,5 Ferritic structure, lime-titania type.

For welding of 18Cr,18Cr clad steel or dissimilar metals.
E312-16 29Cr-9Ni

NCF-12 D312-16 26,3.2,4,5 | Ferrite-Austenitic two-phase structure, lime-titania type.

For welding of dissimilar metals.
E316-16 18Cr-12Ni-2Mo

NCF-16 E316H-16 2,28,3.2, 4,5 | Austenitic structure, lime-titania type.

D316-16 For welding of 19Cr-12Ni-2Mo stainless steels.
E316L16 | Low-C,18Cr-12Ni-2Mo (0.04% max C)
NCF-16L D31 SL” 16 2,286,3.2,4,5 | Austenitic structure, lime-titania type.
3 For welding of Low C-19Cr-12Ni-2Mo stainless steels.
Low-C, 19Cr-12Ni-2Mo-Cu (0.04% max C)
NCF-16CuL D316J1L-16 32,4 Austenitic structure, lime-titania type.
i | For welding of Low C-19Cr-12Ni-2Mo-2Cu stainless steels.




Stainless Steel

NCF-1682 32,4

| E16-8-2-16
D16-8-2

16Cr-8Ni-2Mo
| Austenitic structure, lime-titania type.
| For welding of stainless steel in high pressure, high temperature
service.

E317L-16

s D317L-16

32,4

|
Low-C,19Cr-12Ni-3Mo (0.04% max C) !
Austenitic structure, lime-titania type. |
| For welding of Low C-19Cr-12Ni-3Mo stainless steels.

NCF-19 26,32.4,5

| 25Cr-ONi
Ferrite-Austenitic two-phase structure, lime-titania type.

E320-16

NCF-20Cb3 3.2,4,5

20Cr-34Ni-3Cu-2Mo-Nb
Austenitic structure, lime-titania type.
For welding of Carpenter-20Cb3.

For welding of dissimilar metals.
by

NCF-30A | 32,45

20Cr-30Ni-2Mo-3Cu
Austenitic structure, lime-titania type.
For welding of Carpenter-20.

3

(E330-16)

NCF-30 26,324

15Cr-35Ni

= |

WeSe D320J1-16 |

3.2,4,5

Austenitic structure, lime-tj :} 2
For welding of 15Cr- nless steels.
24Cr-7Ni-2Mo 'J

Ferrite-Austenifig two-phase structure, lime-titania type.
For welm lex stainless steels.

E410-16 |

NCF-41 D410-16

1
sitic structure, low hydrogen type.
; welding of similar composition alloys or hard-facing.

|
|

NCF-41Cb DA10Nb-16

13Cr-Nb
Ferritic structure, low hydrogen type.
For welding of 13Cr stainless steels.

1 b ]
NCF-43Cb b 430\9&;\\}‘ 4
N

17Cr-Nb
Ferritic structure, low hydrogen type.
| For welding of 18Cr stainless steel.

it 9E347-16 i
NCF—47$ " D347-16 | 26,32,4,5

19Cr-9Ni-Nb
Austenitic structure, lime-titania type.
For welding of 18Cr-9Ni-Nb or 18Cr-8Ni-Ti stainless steels. :

E347-16

et 26,32,4,5

NCF-47L |
i

' Low-C,19Cr-9Ni-Nb (0.04% max C)
| Austenitic structure, lime-titania type.
For welding of 18Cr-9Ni-Nb or 18Cr-8Ni-Ti stainless steels.

E630-16

s D630-16

CX-2RM2-4

. facing.

17Cr-4Ni-3Cu-Nb (17-4PH) =1
| Precipitation-hardening stainless steel, low hydrogen type. '
| For welding of precipitation-hardening stainless steels or hard i

| 13Cr-4Ni

| Martensitic structure, low hydrogen type.

CX-2RM2-5

| E410N_|Mo-16 45

| For welding of similar metals or 13Cr stainless steels. [

| 13Cr-5Ni
Martensitic structure, low hydrogen type.
| For welding of similar metals or 13Cr stainless steels.

CX-2RMO-4 3.2,4,5

| 13Cr-4Ni-1Mo !
! Martensitic structure, low hydrogen type.
j For welding of similar metals or 13Cr stainless steels.




Stainless Steel

Flux-Cored Wires for Gas Metal Arc Welding

CORRESPONDING | '
SHIELD GAS |
| BRAND | STANDARD & GENERAL
. AWSAS5.22 ‘ SIZE (mm) DESCRIPTION
JIS 73323 |
| E308T0-1 ‘ 19Cr-ONi
MT-308F E308T0-4 | gof . Austenitic structure.
YF308C | T ' For welding of 18Cr-8Ni stainless steel.
| E3BLTO-1 | cO; Low-C,19Cr-ONi
MT-308LF | E308LT0-4 0.8,0.9, 1.2, | Austenitic structure.
}q YF308LC I 1.6 | For welding of Low C-18Cr-8Ni stainless steel.
E309TON 24Cr-12Ni o
| MT-309F E309T0-4 12 8 Austenitic structure. ’\n’
| - YF309C i (R For welding of 22Cr-12Ni stainless steels or di r'metals.
| E309LT0-1 CcO, ' ':’wt' C’fi4crt'12:“
| MT-300LF E309LTO-4 | 0.8,09, 1.2, F“s e“'l d". g ""; que. e 4 e
YE309LC | 16 | FOor we 1I"IQ (s} ow = I~ INess sieels or aissimiiar
metals. -
- _ ’—
| .- B co, 22Cr-8Ni-N
MT-308N2 | Austenitic structure.
YF308N 2.1
i FOONG | L For welding of 18Cr-8Ni-N stainless steel.
I i | L ;
‘ B - it | 2?Cr—12N§®
MT-309J YF309JC 12.16 - Aus| m:'.: st ctgrg. ‘
| | | ng of dissimilar metals.
‘| B - \\ r-12Ni-2Mo
MT-309MoLF Austenitic structure.
YF309MoLC . ol
For welding of dissimilar metals.
r - Q}B 25Cr-12Ni-1.5Mo
| MT-309MN v £ Austenitic structure.

For welding of 25Cr-13Ni-1Mo-N stainless steels.

.I
! E3foufo-1 Cco, Low-C,18Cr-12Ni-2Mo E!
| MT-316LF %gsmu 0.8,0.9, 1.2, | Austenitic structure. ;
| g‘ 316LC 16  For welding of Low C-18Cr-12Ni-2Mo stainless steels. ]
| + | 29Cr-9Ni ' |
e |
_ MT-312 | E31ET0-1 (f\l'(;z | Ferrite-Austenitic two-phase structure.
' ! ' | For welding of dissimilar metals. ‘
: E317LTO0-1 co Low-C,19Cr-12Ni-3Mo
| MT317LF E317LT0-4 (o2 | Austenitic structure. |
YF317LC __ S For welding of Low C-19Cr-13Ni-3Mo stainless steels. |
- | co 25Cr-9Ni-3Mo
MT-329J4L ? Ferrite-Austenitic two-phase structure.
- | 1.2 > k
| For welding of duplex stainless steels.
E347T0-1 ' co 19Cr-9Ni-Nb
MT-347F E347T0-4 ‘ G 12 : Austenitic structure.
YF347C . = For welding of 19Cr-9Ni-Nb stainless steels.
‘ 17Cr-Ni-3Cu-Nb (17-4PH)
MT-630 = . CO; Precipitation-hardening stainless steel.
[ — 12,16 For welding of precipitation-hardening stainless steels or hard
! | facing. |
i ) 13Cr-Nb '=
CO; L
‘ MT-410Nb 1% 12 16 Ferritic structure.

For welding of 13Cr stainless steels.




Stainless Steel

[ 5l co 25Cr-9Ni
MT-259 2 Ferrite-Austenitic two-phase structure.
=5 1.2,1:6 : g
For welding of dissimilar metals.
: 13Cr-4Ni-1Mo
410N -G) | .
MT-2RMO-4 0 'E‘OTO )| ?‘; Martensitic structure.
' For welding of similar composition metals or hard-facing.
B i 13Cr-6Ni-1Mo
MT-2RMO-6 o 16 Martensitic structure. -
' For welding of similar composition metals or hard-facing.
Wires for MIG Welding
CORRESPONDING
STANDARD GENERAL %
BRAND Q
AWSA5.9 cane DESCRIPT
JIS Z3321
s
19Cr-ONi 0:1
ER308 8,0:9,1,1.2, =
M-308 Y308 049 ? 61 L Austenitic structure. P
' For welding of 1SCr-N ipless steels.
ER308L 08,09, 112, Low—C,l?QCr- i (O.DMmax C)
M-308L Y308L 16 Austenitic st :
; For wel& C-18Cr-8Ni stainless steels.
> gataiad
ER306LS | 08,09 12 Hﬁ[, Low-C, 19Cr-9Ni (0.03% max C)
M-308LS Y308LSi : 16 3 itic structure.
' ' K\ welding of Low C-18Cr-8Ni stainless steels.
| \ S
ER309 | 0.8 9,<(¢|.2. S
M-309 Y309 2 Austenitic structure.
?\Q\ ’ For welding of 22Cr-12Ni stainless steels or dissimilar metals.
'(\\f‘ 1 Low-C, 24Cr-13Ni (0.03% max C)
e E 30‘%\ 00 12 16 | Austenitic structure.
KQL i For welding of Low C-22Cr-12Ni stainless steels. or dissimilar
e metals.
ER316 08,0812 [
M-316 Y316 16 Austenitic structure.
’ For welding of 18Cr-12Ni-2.5Mo stainless steels.
ER316L Low-C, 18Cr-12Ni-2Mo (0.03% max C)
M-316L Y316L | 0.9,1.2,16 Austenitic structure. :
‘| For welding of Low C-18Cr-12Ni-2.5Mo stainless steels. |
M ‘ High-Si, Low-C, 18Cr-12Ni-2Mo (0.03% max C) |
M-316LS Y316LS| 0.9,1.2,1.6 | Austenitic structure. f;
' For welding of Low C-18Cr-12Ni-2.5Mo stainless steels. ;
W 25Cr-20Ni ‘
M-310S Y3108 0.9, 1, 1.2, 1.6 | Austenitic structure.
For welding of 25Cr-20Ni stainless steels.
ER312 29Cr-9Ni
M-312 Y312 12,16 Ferrite-Austenitic two-phase structure.
For welding of dissimilar metals.
13Cr
M-410 E\Z'i:}o 1216 Martensitic structure.
For welding of 13Cr stainless steels.
13Cr-Mo-Cu
M-420J2 ERf20 12,16 Martensitic structure.
For welding of 13Cr stainless steels or hard-facing.

8




Stainless Steel

17Cr
M-430 E\z‘:'?éo 12,16 Ferritic structure.
| For welding of 18Cr stainless steels.
Filler Metals for TIG Welding
\ ‘ CORRESPONDING
' STANDARD GENERAL
RAN
BRAND | Awsas.9 SIE DESCRIPTION
JIS Z3321
19Cr-9Ni
T-308 EYR:;}%G b8 ;i‘ i 24 Austenitic structure.
S For welding of 18Cr-8Ni stainless steels.
2 -9Ni 9
ER308L 12.16,2, 2.4, Low-C, ‘!QCr 9Ni (0.03% max C) % 1
T-308L Y308L 32 4 Austenitic structure. 9
- For welding of Low C-18Cr-8Ni stainle IS?
ER309 12,182, 24, | S1C-19N
T-309 Y309 32 4 Austenitic structure.
e For welding of 2zcr-12w\@_r€i steels or dissimilar metals.
; | Low-C, 24Cr-13Ni (0.03% jndx C)
T-309L ER309L [ 1.6, 2, 2.4, 2.6, | Austenitic structige.
Y309L | 3.2, For weldi ce 7 C-22Cr-12Ni stainless steels or dissimilar
| ) metals. ’\'
| | 240F- i-2Mo
T-309Mo Eyggm" ! 1% 2'32;‘ 2 CQ: structure.
: ’ 4( r welding of surfacing or dissimilar metals.
' S ;
' Low-C, 24Cr-12Ni-2Mo (0.03% max C)
T-309MoL Esgg;’;“:" 2 | Austenitic structure.
For surfacing of dissimilar metals.
\ ' 18Cr-12Ni-2Mo
T-316 EF; L@ 2822, Austenitic structure.
} = For welding of 18Cr-12Ni stainless steels or dissimilar metals. '
! Low-C, 18Cr-12Ni-2Mo (0.03% max C)
—— % ER316L 1.2,1.6,2,2.4, | Austenitic structure.
| Y316L 3.2, 4 | For welding of Low C-18Cr-12Ni stainless steels or dissimilar
| metals. |
| 25Cr-20Ni 0
- 12,16,2,24, | 222N
, T-3108 , Y3108 32 4 Austenitic structure.
i S For welding of 25Cr-20Ni stainless steels or stainless crad steels. ‘
[ : !
.l 29Cr-9Ni i
. T-312 E\Z?ILZ 2, ;62 i 2 Ferrite-Austenitic two-phase structure.
:f o For welding of dissimilar metals.
ER317L Low-C,18Cr-12Ni-3Mo (0.03% max C)
T-317L Y317L i 1.6,2,24,26 | Austenitic structure.
| For welding of Low C-18Cr-12Ni-3.5Mo stainless steels.
¥ _ Low-C, 24Cr-7Ni-3Mo (0.03% max C)
T-329J4L N, ' 1.6, 2, 2.4, 3.2 | Ferrite-Austenitic two-phase structure.
For welding of 24Cr-7Ni-2Mo stainless steels.
i 19Cr-9Ni-Nb
R347
T-347 EY;‘; | 1.6,2,2.4,32 | Austenitic structure.
For welding of 18Cr-8Ni-Nb(Ti) stainless steels.




Stainless Steel

| 13Cr
T-410 E\Zﬂ;} | A8, 2;12'56' AR Martensitic structure.
i ) For welding of 13Cr stainless steels or hard-facing.
13Cr-Mo-Cu
T-420J2 \ ERjZO L 2;12;56‘ &, Martensitic structure.
i ' For welding of 13Cr stainless steels or hard-facing.
|
17Cr
430 I 16,2,2.6,3.2 | Feritic structure.
' | For welding of 18Cr stainless steels.
! 17Cr-4Ni-3Cu-Nb (17-4PH)
T-630 ER630 16,2, 24,32 Prec:pltat‘aon-hardenu::g. stainless stegi. _
! = For welding of precipitation-hardening stainless steel
| facing. A »
| : = ; ’b !
. . - | 13Cr-4Ni-1Mo
| 1 [
T-2RMO4 ERAIONIMO 1 4 6,2,2.4,3.2 | Martensitic structure. QQ
. | | For surfacing of heat, corrosion % istance
Fluxes for Submerged Arc Welding ’ b
CORRESPONDING
BRAND STANDARD SIZE '\‘ GENERAL
- ire+Flux ‘
| WiretFli)  awsas.9 | siszaaza | (MM 4\@ o g
- = .
U-308 ER308 veme | g 'h()lif:eiz; .
+Bond-S1 FSS-B1 == )
14\\ For welding of 18Cr-8Ni stainless steel.
[ ¥ :
| us0sL | ERsosL | 3{9& LOWHE OO
+ Bond-S1 | FSS-B1 | Q\ 3.2, 4 | Austenitic structure.
! ' | For welding of Low C-18Cr-8Ni stainless steel.
u-3teL | &\ Ys316L e e
+ Bond-S1 | 3.2, 4 | Austenitic structure.
h For welding of Low C-18Cr-12Ni-2Mo stainless steels.

- |

57

Fluxes for Submerged Arc Welding (Band Welding)

CORRESPONDING |
BRAND STANDARD SIZE | GENERAL
Hoop+Flux
(Hoop+Flux) | \wsas.9 | Jiszaszz | (MM S
19Cr-9Ni
+B:-130—§1 H 53(333; ?3 8308 0.4x50 | Austenitic structure.
' For welding of 18Cr-8Ni stainless steel.
Low-C-19Cr-9Ni
+Bi'nsi%"1 o Eggg?; PR 0.4x50 | Austenitic structure.
‘ For welding of Low C-18Cr-8Ni stainless steel.
| Low C-18Cr-12Ni-2Mo
+B*:ch:-?sljl H FEBQs?gﬁB i BSiSL 0.4x50 | Austenitic structure.
| For welding of Low C-18Cr-12Ni-2Mo stainless steels.

10




Heat Resistant Alloy

WELDING MATERIALS FOR HEAT RESISTANT ALLOY

Covered Electrodes

| CORRESPONDING sty I —_— %Y
BRAND |  STANDARD | :
. AWS A5 .4 l| (mm) | DESCRIPTION
| |
| 250r-1 3Ni _ '
NCF-HH } = | 32,4,5 ‘ Austenitic structure, lime type '
\_ | | For welding of 25Cr-12Ni heat-resisting cast steel.
| 28Cr-15Ni
NCF-HI == . 32,4,5 ‘ Austenitic structure, lime-titania type %
L I’ | For welding of 28Cr-15Ni heat-resisting cast steel
} 25Cr-20Ni ’5 !
NCF-HK E310H-16 | 3.2,4,5 | Austenitic structure, lime-titania type
| (e For welding of 25Cr-20Ni heal—resistlnﬂ;ﬂsteel
i 25Cr-35Ni
NCF-HP = | 324,5  Austenitic structure, lime-titania ?
For welding of 25Cr-35Nifeat-fesisting cast steel.
| 25Cr-45Ni-4.5W
NIH-22 - | 3245 | Austenitic stmotd\gne type
i For weldiwf% sisting cast steel NA22H.
| 25C Ni-1 SEO-SW
WST-55 — .' 32,4,5 ‘ A structure, lime type
' | elding of SUPERTHERM
' 5Cr-20Ni-20C0-3Mo-2.5W
NCC = | SAQ“. I Austenitic structure, lime-titania type
[ ' O\ ' For welclmg of heat-resmtmg alloys LCN-155 or hard-facmg.

Wires for MIG Weldlngq\\;
GENERAL

| Ly

| BRAND %flk DESCRIPTION
l ‘% | | 25Cr-20Ni 1
|

M-HK 1.6 Austenitic structure.
For welding of 25Cr-20Ni heat-resisting cast steel.

Filler Metals for TIG Welding
| SZE | GENERAL

B (mm) DESCRIPTION |
25Cr-20Ni [
T-HK 1.6,2,24,3.2 | Austenitic structure. f
For welding of 25Cr-20Ni heat-resisting cast steel.
| 25Cr-35Ni
T-HP 26,3.2 Austenitic structure.
For welding of 25Cr-35Ni heat-resisting cast steel.
20Cr-20Ni-20Co-3Mo-2.5W
T-NCC 3.2 Austenitic structure.
| For welding of heat-resisting alloys LCN-155 or hard-facing.
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Nickel and Nickel-Alloy

WELDING MATERIALS FOR NICKEL AND NICKEL-ALLOY

Covered Electrodes

. CORRESPONDING |
‘ BRAND STANDARD SIZE GENERAL
AWSAS5.11 (mm) DESCRIPTION
JIS Z3224 |
[ | 97Ni, Pure nickel.
? NIB | BN (- Limeinge ‘ e :
| DNi-1 | For welding of pure nickel or dissimilar metals and overlaying on
steels. |
65Ni-30Cu, Monel ’\ e
iCu- I- u, ivionel,
NIA i 32,45 | Lime-titania type
DNiCu-7 yP
f =A | For welding of monel, monel clad ste %ﬂ _llg_metgls
: Ni-15Cr-8Fe-1.5Nb, Inconel.
NIC {EN!CFFG-“) 2.6,32,4.5 | Lime-titania type
DNiCrFe-1J _ yp
| | For welding of Inconel. ﬂ .
| ENiCrFe3 | | Ni-15Cr-8Fe-6Mn-1. s@n'énel
NIC-3 : | 26,32,4,5  |ime-itania t
DNiCrFe-3 W’x‘1
= - | For weldrﬁ Hei dissimilar metals and overlaying on steels. |
‘ ENiCrMo-3 r- 3.5Nb, Inconel.
NIC-625 | \iciMo-3 | 4.5 @mgen type
| 1 A elding of Inconel-625 or overlaying. =
ENiCrMo-5 « \I 15Cr-17Mo-5Fe-4W, Hastelloy-C.
HTL-C ‘ : | Lime-titania type
DNiCrMo-5 P
<) For welding of Hastelloy-C, dissimilar metals and overlaying.
T ~ X
ENiICrM \J ' Ni-15Cr-17Mo-5Fe-4W, Low-C Hastelloy-C.
HILC2 | i @ 32,45 | Lime-itania type
I % hn For welding of Hastelloy- C, Hastelloy-C276.
|CrMo-1 0 Ni-20Cr-13Mo-4Fe-3W, Low-C Hastelloy-C22.
HTL-C22 @ i 32,4,5 Lime-titania type
E} L o For welding of Hastelloy-C22, Inconel-622 or dissimilar metals.
- 50Cr-50Ni
NCR-50 32,4

a + y tow —phase structure, lime type
For welding of 50Ni-50Cr alloy castings or overlaying on steels.
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Nickel and Nickel-Alloy

_Wires for MIG Welding
[ STANDARD SIZE GENERAL
. BRAND
1‘ AWSAS.14 | (mm) DESCRIPTION
| JIS Z3334 |
T
! { ERNi-1 97Ni-3Ti, Pure nickel I
| M-NIB YNi-1 | 12,16 For welding of pure nickel, dissimilar metals and overlaying on
[ '. l ‘ steels.
. ~ 1 i
wna | ERNCw7 [ oo | B5Ni-30Cu, Monel.
| YNiCu-7 | B For welding of monel, monel clad steels or dissimilar metals.
. | | 5
' ERNiCrFe-1J | Ni-15Cr-8Fe-2Nb, Inconel. /\ »
M-NIC : . 21 '
| YNiCrFe-1J | 1A L welding of Inconel. :
. | - I '
M-NIC-3 | ERNICr-3 | 1216 ‘ Ni-20Cr-3Mn-2.5Nb, Inconel. m ‘
‘ YNiCr-3 R | For welding of Inconel, dissimulam% d overlaying on steels. [
5 ' ] 77
ERNiCrMo-3 ' Ni-21Cr-9Mo-3.5Nb, In 'L !
M-NIC-625 ‘ . | 1.2, 9.
‘ YNiCrMo-3 | 518 For welding of Inconel-625%r ovedaymg. ‘
| | b X |
3 |
\ l ERNiCrMo-4 | | Ni- 150r-1g§§%-4w Low-C Hastelloy-C.
M-HTL-C2 i . 12, 1.
| l YNiCrMo-4 | 418 \ For ing of Hastelloy-C, Hastelloy-C276. 1
I T
| 1
‘ T ‘ ERNiCMo-2 4\\ -22Cr-18Fe-9Mo-1.5Co-W, Hastelloy-X. \
l | YNiCrMo-2 | \L% For welding of Hastelloy- Alloy X or dissimilar metals. l
.Y P
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Nickel and Nickel-Alloy

Flller Metals for TIG Welding

CORRESPONDING
BRAND STANDARD SIZE GENERAL
AWSAS5.14 (mm) DESCRIPTION
JIS Z3334
I ERNi-1 97Ni-3Ti, Pure nickel.
RS YNi-1 16:2,24/3& For welding of pure nickel or dissimilar metals.
. 65Ni-30Cu, Monel.
T-NIA ERHICU-T 1822492, For welding of monel, monel clad steels, dissimilar Is and
YNiCu-7 4 Y
overlaying on steels.
i ERNIiCrFe-1J | 1.6,2,2.4,3.2, | Ni-15Cr-8Fe-2Nb, Inconel. %
YNiCrFe-1J 4 For welding of Inconel, dissimilar rnetafs Q
i ERNiCr3  16,2,24,32, | Ni-20Cr-3Vn-2.5Nb, Inconel. '}a
YNiCr-3 4 For welding of Inconel, dISSIrﬂlla% Is and overlaymg on steels.
ERNICrMo-3 Ni-21 Cr—QMo 3 5Nb In V
T-NIC-625 : 1.6,2,24,3.2, | For welding of lgconel-625, dissimilar metals and surfacing with
YNiCrMo-3
Inkonel-62 e
ERNiMo-7 | Ni-28Mo, LDS-C Hastelloy-B.
T-HTL-B2 YNiMo-7 . 2,24,32,4 @mg of Hastelloy-B or Hastelloy-B2
T2 ERNiCMo-4 | . . %; Ni- 15Cr-15Mo-5Fe-4W, Low-C Hastelloy-C.
YNiCrMo-4 TR " | For welding of Hastelloy-C, Hastelloy-C276

T-HTL-C22 ERN'C"M‘@

%.6, 2,24

Ni-22Cr-18Fe-9Mo-W, Low-C Hastelloy-C22.
For welding of Hastelloy-C22, Inconel-622 or dissimilar metals.

T-HTL-X

% |Cr
|CrMo-2

16,2, 24,32,

Ni-22Cr-18Fe-9Mo-1.5Co-W, Hastelloy-X.

For welding of Hastelloy-X.
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Cast Iron

WELDING MATERIALS FOR CAST IRON

Covered Electrodes

| | CORRESPONDING | ‘
" BRAND STANDARD | SIZE i GENERAL
' AWSA5.15 ‘ (mm) ‘ DESCRIPTION '
| JIS 73252 | |
r | [ ' Pure nickel - ‘
ENi-Cl ' | Graphite type
‘ = i DFCNi | 48,32,4,8.8 ] Preheating is not required. For repairing, cavity-filing and joining
| i of cast iron.
| : | Ni Base, 1.5special elements.
(ENi-Cl) Graphite type /3“’
EN DFCNi ! 28,3445 Applications similar to SN, its crack resisti % is quite ‘
_* satisfactory. o | Q
| | 45Fe-55Ni ,
| ENiFe-Cl Graphite type a
: | 26,3.2,4,5, T :
b DFCNiFe Fa2 A58 Preheating is not required. Fo% ring, cavity-filling, joining of|
. | cast iron and dissimilar -
| - ' | 45Fe-55Ni '
FN-S ' SE'(';S‘E; | 26,32,4,5 | Graphite type \ E |
| | z = .
B [ L ! ApphcatnoxéwN. Not glow electrode. |
| | _ ll ‘ Carben steel 1
‘ IGF-1 . DFCFe ! 3.2:4,5;6 . ggn type' . ; |
| | eating is required. For overlaying of cast iron. |
| ImEn N
| B | rey cast iron i
: IGF-2 ‘ 3. %ﬂ | Graphite type
DFCCI |
| ' | Preheating is required. For overlaymg of cast iron. |
Wires for MIG Welding \\:?\\?\
|I \ | = |
| a GENERAL
BRAND :%_(mm) DESCRIPTION \
! Pure nickel |
‘ M-SN ‘ 8, {‘::?3 2 Preheating is not required. ‘
; ' For repairing, cavity-filling and joining of cast iron. |
| | 45Fe-55Ni |
| MEN | 12,16 . | Preheating s not required. l
| _ For repairing, cavity-filling and joining of cast iron. |
| | | 45Fe-55Ni
M-EN(TI) | 12 | Preheating is not required.

| | For repairing, cavity-filling and joining of cast iron.

Filler Metals for TIG Welding

SIZE | GENERAL
| R mm) | DESCRIPTION |
| |
Pure nickel
T-SN 2,2.6,3.2 | Preheating is not required.
' For repairing, cavity-filling and joining of cast iron.
45Fe-55Ni
T-FN ‘ 12, 1':? '22' <8, Preheating is not required.
, N K For repairing, cavity-filling and joining of cast iron.
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Copper and Copper Alloy

WELDING MATERIALS FOR COPPER AND COPPER ALLOY

Covered Electrodes

' | CORRESPONDING ‘
BRAND STANDARD SIZE GENERAL
AWSA5.6 (mm) DESCRIPTION
JIS Z3231
!
(ECu) | 97Cu-3Mn.
it (DCu) 245 For welding of deoxidized coppers, oxygen-free coppers.
_ 99Cu, Pure-copper.
CUG-D DCu ; 3.2,4,5 For welding of deoxidized coppers, oxygen-fr s and
| | tough pitch copper.
[ = . :
(ECusi) 95Cu-3Si, Silicon-bronze.
Ccus | : | 32,4,5 | For welding of copper-zinc allo I S|I|oon bronze and
| DcusiB . a
,_ | overlaying.
'|
' ECuSn-C ‘ 92Cu-7Sn-P, Phosphor—%
GHEL DCuSnB RS | For welding of phosp@; ze, brasses and dissimilar metals.
| (ECuNiA) | 90Cu-7Al-1 @m!num-bronze. . .
CuL - | 3.2,4,5 For wel uminum bronze, dissimilar metals, and surfacing
| DCuAINi | :
| | st wlth a mmum bronze.
r e e | ——— s P— e ——— — - ————— e
' | Al, Aluminum-bronze
CUL-A AR 3. 2 4, \ F8r welding of aluminum bronze, manganese bronze, high
DCuAl |
| strength copper-zinc alloys. i
I — = o e
CURAD - Q‘ A5 900u-10ﬂ|, Cupro-nickel. ' ‘
‘?\ | For welding of 90-10 cupro-nickel. |
A | el =
Y\\ | | 70Cu-30Ni, Cupro-nickel.
CUN-3D * ' 3.2,4,5 | For welding of 70/30, 80/20, 90/10 cupro-nickel, cupro-nickel clad
; ‘ ' steel.
Gas Welding Rods
. CORRESPONDING | PR ]
| BRAND STANDARD | SIZE GENERAL
AWSAS5.7 | (mm) DESCRIPTION
JIS Z3341 )
59Cu-40Zn-Sn
CcoB i 8 2"42'56‘ 32 Flux coated rod.
’ For braze-welding of steels, copper alloy cast iron, stalnless steel.
- 5 s | 58Cu-40Zn-Sn-Ni
COB-S ! B | 16, 2;12'56‘ 32, Flux coated rod.
! ; | ’ For surfacing on steel, cast iron, copper alloy. |
| | 59Cu-40Zn-Sn i o ]
- 1 . 1 il - 1 - 1 -
T-COB = | B2 4256 - For braze-welding of steels. I
[ & : 3% COB flux (For gas welding of copper, copper alloy.) .
cuz = 4.5.6 45 5Cu-2Ni-0.58i-52Zn

| For hard-surfacing of steels, cast iron, copper alloy.
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Copper and Copper Alloy

Wires for MIG Welding
CORRESPONDING
BRAND STANDARD SIZE GENERAL
AWSAS5.7 (mm) DESCRIPTION
JIS Z3341 i | 3
I
- ERCu | >99Cu, Pure-copper.
M-CU-2 2,18, ¢
g YCu b e For welding of pure copper.
] 90Cu-7AlI- 1N| Alummum bronze.
M-CUL YCUAINi B 1.2,1.6 For. welding of aluminum bronzes and overlaying for osion
resistant surfaces.
B 88Cu-10AI-1Ni, Aluminum- bronze %ﬂ
M-CUL-10 YCUAINI A 12,16 For welding of aluminum bronzes, @ metals and |
overlaylng for corrosron resistant surfa |
90Cu-9Al, Aluminum-bronze.
M-CUL-A ER:&’S;AZ 1.2:186 | For welding of aluminum bl%g aluminum brasses and
_ overlaying for corrosion re? rface.
M-CUL-N e 16 209” -'géléNh:mr'n'mu Foastoh wiougHt rickekal b
YCUAINi C : OFJOfnlng orr ;ﬁqng of cast or wrought nickel-aluminum-bronze
_ materials.
i — 90C, Ni, Cupro-nickel.
ORI | YCuNi-1 12,18 0 mng of 90-10 cupro-nickel.
et ERCUNi &’ 70Cu-30Ni, Cupro-nickel.
l YCuNi-3 % For welding of 90-10, 70-30 cupro-nickel.
4@» 920u TSn P, Phosphor-bronze.
M-CUP-C 12,16 For welding of phosphor bronze, dissimilar metals and overlaying

YCuS{u &\

for wear resistant surfaces.

95Cu-3.58i, Silicon-bronze.
For welding of silicon bronze and overlaying for wear or corrosion
| resistant surface.

12,16

17



Copper and Copper Alloy
Filler Metals for TIG Welding

' CORRESPONDING |
BRAND STANDARD SIZE GENERAL
AWSA5.7 (mm) DESCRIPTION
| JIS 23341
|
T-CU-1 ' ERCu ‘ 16,2,24,32, >990u, Pure-copper.
YCu ' 4,5 I For welding of copper and copper clad steel.
I o F
ERCu 18,2,2/4, 32, (07 e SEETAPer
. T-CU-2 YCu 45 Flux coated rod.
| ! Applications similar to T-CU-1
| L _ S i
_ 90Cu-7Al-1Ni, Aluminum-bronze. 1
T-CUL . 26,3.2,4,5 For welding of aluminum bronzes, metals and |
YCuAINi B
| i overlaying for corrosion resistant surfa
| = '
i - | 88Cu-10Al-1Ni, Aluminum-bronz ﬂ |
| T-CUL-10 YCUAINi A 32,4,5 For welding of aluminum es, dissimilar metals and
i ‘ overlaying for corrosion ﬁisg urfaces. -l '
| ERCuALA2 | 16,2,24.32. QOCU-QAI..Alummum%‘n : st
T-CUL-A YCUAI 45 For welding of alumifium bronzes, dissimilar metals and
| ' | overlaying foégmion resistant surfaces.
- | e i s bt =y ;
= : | 90Cu-10Ni SCupro-nickel.
T-CUN- 1. 4,32 |
SN YCUNi-1 st &Iding of 90-10 cupro-nickel. ?
i . ERCuNi ’x | 70Cu-30Ni, Cupro-nickel.
' Lo Il YCuNi-3 | ¥ 6«% For welding of 90-10, 70-30 cupro-nickel.
, B g 2' 26 3.2 92Cu-7Sn-P, Phosphor-bronze.
| T-CUP-C ) .| Forwelding of phosphor bronze, dissimilar metals and overlaying
YCu 1 4,5 ;
!1 1 ) for wear resistant surfaces. 5!
| b T ‘ 95Cu-3.58i, Silicon-bronze. |
| T-CUS For welding of silicon bronze and overlaying for wear or corrosion |

CuSiB

‘ 2,24,32,4

| resistant surface.

18



Hard Facing

WELDING MATERIALS FOR HARD FACING

Covered Electrodes

' BRAND | STANDARD |
| - JIs 23251

MMB DF2A-200-R |

| CORRESPONDING ' HARDNESS OF |

WELD METAL
HV

SIZE |
(mm)

GENERAL
DESCRIPTION |

230

[ 0.1C-0.5Mn :
Pearlitic structure, High titania type. |

| 32,456
' For surfacing for the intermetallic abrasion.

| |
| MMA |

DF2A-250-R
—

DF2A-250-R |
|

MMD

| |
. LM-2 | DF2A-300-B
| |

250

e
01008Mn % |

32,4,5,6 Pearlitic structure, High titania type.

270

280

For surfacmg for the mtermetalhc abraﬂ

=23 Pafulils

0 1C-1.5Cr
| Pearlitic structure, High tita rﬂ l
For surfacmg for the m% abrasion.

| Pearlitic stru &»ydrogen type.

| 3245
For surfaci intermetallic abrasion.

0.20-1 4Mn

_',__

. TH50 | DF2A-300-R

L= ud

| TH-350 ' DF2A-350-B |

TH-450 DF2A-450-B

KM

| DF2B- 600\'
%ac 600-B

HM-1 DFMA-200-B

[ S e _——r—— —

; MN | DFMB-200-B |

CRH-226 |

I
. DFCrA-600-B

320

| ._1..5: ?’— _ ___I

|2632456‘€

. 3

| 0.2041.6Cr
'§tructure High titania type.
rfacmg for the intermetallic and earth abrasion.

0.25C-2.5Cr-0.5Mo
Sorbitic structure, Low hydrogen type.
For surfacing for the intermetallic and earth abrasion.

0.250-2,OCr-0.5M0 |
' Martensitic structure, Low hydrogen type.
For surfacmg for the intermetallic and earth abrasion.

0,50-2.5Mn-2.50r
Martensitic structure, Low hydrogen type.
| For surfacmg for the tntermetalllc and earth abrasion. |

| 0.7C-5.5Cr-0.5Mo
Martensitic structure, Low hydrogen type.
For surfacing for the earth abrasion.

1.35C-5.0Cr-0.5B
Cr-B martensitic structure, Low hydrogen type.
For surfacmg for the earth abrasion. .

32,456

i | 0.6C-13Mn
32,45 13Mn austenitic steel, Low hydrogen type.
| For surfacing for the impact abrasion.

| 0.7C-14Mn-4Ni '
| 13Mn-Ni austenitic steel, Low hydrogen type. |
For surfacing for the impact abrasion.

=_—— i

2C-25Cr
Cr-carbide martensitic structure, Lime titania type.
. For surfacing for the intermetallic and earth abrasion. |

| 4.5C-25Cr |
Cr-carbide martensitic structure, Graphite.
| For surfacmg for the earth abrasion.

32,4,56

| i
| DFCrA-700-B |

1S |

—

820

| 5.5C-23Cr-4Nb
Cr-Nb-carbide type, Low hydrogen type.
For surfacmg for the earth abrasion.

3.2,4,5,6
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Hard Facing

5.5C-28Cr-3Nb -0.3V-4W
CRH-3 DFCrA-700-B 950 3.2,4,586 Cr-Nb-V-W-carbide type, Low hydrogen type.
For surfacmg for the earth abrasion.
, 5.5C-24Cr-6Nb-V-3W
CRH-4 DFCrA-700-B | 990 ' 3.2,4,5 Cr-Nb-V-W-carbide type, Graphite.
‘ ' For surfacing for the earth abrasion.

50%(W2C+WC)
TWC DFWA-700-S (800) 3.2,4,56 W-carbide type, Graphite.
For surfacing for the earth abrasion.
70%(WLC+WC)
TWC-1000 DFWA-700-S (1000) 6 W-carbide type, Special. %
For surfacing for the earth abrasmn
0.35C-13Cr-Ni
CR-55 DF4B-500-B 550 3.2,4,5 13Cr martensitic structur rogen type.
ﬁﬁ li

For surfacmg forthe i ic and earth abrasion.

0.4C-11Cr-Mo fb
CD-60 DF4B-600-B 620 3.2,4,56 Martensitic Low hydrogen type.

Forsuﬁﬁ
S A S| ST | | S — e = PR R TRRE S =

0;V-martensitic structure, Low hydrogen type.
S A ons 620 Byl @g(surfacmg for impact abrasion at elevated
i | el ’ S nperature.

0.5C-2Si-8Cr

CsSw DF3B-600-B 630 @g Martensitic structure, Low hydrogen type.

For surfacing dies.

For surfacing dies.

0.35C-8Cr-11W-Mo
QD-600 \}‘; 26,32,4,5  Cr-W-Mo-carbide martensitic structure, Lime titania type.
\ For surfacmg dles

é 0.5C-8Cr-Mo
CS-600 DF3B-600-B §$ 32,4,5 Martensitic structure, Low hydrogen type.

0.8C-3Cr-4Mo-V
MR-750 730 3.2,4,5 Mo high speed steel, Lime titania type.
For surfacing dies.

0.8C-4Cr-6Mo-W-V
TO-9 DF5A-700-B 750 32,4 Mo high speed steel, Low hydrogen type.
For surfacing dies.
0 3{3 12Cr
TH-11CR DF4A-600-B 580 26,3.2,4,5  13Cr- martensitic structure, Low hydrogen type.

For repalrlng dies.
Martensitic structure, Low hydrogen type.

SF — 500 | 26,324 Itis an electrode for direct hard surfacing for dies made
by cast iron.

Martensmc structure, lee titania type
SF-2 =3 450 2.6,3.2,4 | ltis an electrode for direct hard surfacing for dies made
| by cast iron.

Martensitic structure, Low hydrogen type.

SF-3 - 400 26,32, 4 It is an electrode for direct hard surfacing for dies made
by cast iron.
1 Layer-— 660 Hard surfacmg onto cast iron and build-up welded
SF-0 = 2 Layer~ 690 | 324 cutter edge of various kinds of cast iron molds
3 Layer~ 720 and welding to the cold-press molds.




Covered Electrodes

MS-1

450

Hard Facing

0.02C-18Ni-5Mo-9Co
26,324 Maraging steel, Low hydrogen type.
For surfacing dies.

240

200

' 0.1C-25Cr-20Ni-20Co
45 | N-155 austenitic steel, Lime titania type.

~ temperature. it

0.2C-18Cr-8Ni
Austenitic structure, Low hydrogen type.

3.2,4,5
temperature.

CRM-3

STL-1

DFME-200-B

DFME-250-B

DF4A-400-B

250

200

DF4A-400-B

DCoCrC-600

STL-2 DCoCrB-500 @?

410

For surfacing for the impact abrasion at elevated

For surfacing for the impact abrasion. at elevated :

0.3C-8Cr-8Ni-Mo-W
Austenitic structure, Low hydrogen type.
For surfacing for the impact abrasion
temperature.

3.2,4,5

elevated I

T 02C-16Cr-16Mn T i
32.4,5 Austenitic structure, Low hydro

g
For surfacing for the imp (% on at elevated

32,4,5,6 For surfacing for

_ temperature. #Y #

| temperature. i
0.4C-16Cr-16Mn-Mo-V, ‘1 s
Austenitic structure,b hydrogen type.

0 OSC 136%1 Mo
32,4,56 sitic structure, Low hydrogen type.

mpact abrasion at elevated

itable for surfacing of valve and valve sheets.

It
b OBC 1 3C$‘-4NI-1 Mo

3.2 4,6 Martensitic structure, Low hydrogen type.
Applications similar to CXA-21.

| 2.5C-50C0-30Cr-12W

2448 Stellite, Lime titania type.

1.5C- SSCO-SOCr-BW
3.2,4,48 Stellite, Lime titania type.
Apphcations similar to STL-1

Itis suitable for surfacing for heat, corrosion and wear '

630 @ 4,4, 2 =
% _ resistance.

0.9C-55C0-30Cr-5W

STL-3 %ﬁl 420 3.2,4,4.8 Stellite, Lime titania type.
g Appllcatuons similar to STL-1.
0.2C-60C0o-28Cr-6Mo
STL-21 DCoCrD-350 360 3.2,4,48 Stellite, Lime titania type.
Apphcatlons similar to STL-1.
Gas Welding Rods
SRAND | WeDWETL = SIZE b
HV (mm) DESCRIPTION
| 60%(W,C+WC). '
TWC-1G = 3.5 | W-carbide type.
| For surfacing for the earth abrasion.
| 60%(W,C+WC), fine-grain.
TWC-GF = 3.5 W-carbide type.
’ For surfacing for the earth abrasion.
| 4.5C-35W
SWC-G 850 6 W-carbide type.

It is suitable for surfacing for heat, corrosion and wear resistance.
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Hard Facing

Filler Metals for TIG Welding

HARDNESS OF
SIZE GENERAL
BRAND WELD METAL ‘
, HV | (mm) ; DESCRIPTION
[ ERERETO P - | 0.45C-80Ni-10Cr-2B
No.4 i It is suitable for surfacing for heat, corrosion and wear resistance.
S ZiEL sy | 085CT5N-12Cr-258
No5 : It is suitable for surfacing for heat, corrosion and wear resistance.
Sl | e | 0.75C-70Ni-14Cr-3B ’\1’ |
No.6 | ' It is suitable for surfacing for heat, corrosion and ance. §
| |
i 2.5C-50C0-30Cr-12W 1
SH=iG 630 ‘ 32.4,48,64 it is suitable for surfacing for heat, ﬁ%n nd wear resistance.
STL-2G 520 ‘ 3.2,4,48,64 | 199 995030CHOW Q [
. 5 T | tis suitable for sur‘fﬂg for Feat, corrosion and wear resistance.
— ’I +
b ]
| 0.9C-55C0-30Cr¥W
. STL-3G = i 32,4,48,64 ltis wi@mr surfacing for heat, corrosion and wear resistance.
|- I — il L = =
0Co-28Cr-6Mo
STL-21G 310 ‘ 3.2,4, 4@ It'is suitable for surfacing for heat, corrosion and wear resistance
| | & !
| ) 3 == =
‘ 0.4C-5.5Cr-1.5Mo-V '
T-SD-1 600 \\kﬁ 32.4 | For surfacing dies.
| | \ [V |
i [ | =
| et o ~N . 1.12,16.2, | 0,01C-18Ni-5Mo-9Co |
! 26,32, 4 For surfacing dies. '
¢ i 7 — — =
| 0.8C-4Cr-6Mo-W-V
T-TO-9 | 700 | 16,2286, 3.2, For surfacing dies.
}__ﬁ .. _|, il |, 4 N b 3
| | 0.06C-55Ni-20Cr-4Mo-13Co-Al-Ti
| Vi C 4 It is suitable for surfacing for heat, corrosion and wear resistance.
Wires for MIG Welding
| HARDNESS OF | )
BRAND | WELD METAL ek S
| HV (mm) DESCRIPTION
| =
0.1C-16Cr-16Mn
MECHM:2 200 1.2  For surfacing for impact abrasion at elevated temperature.
M-SA-45 | 280 16 0.06C-55Ni-20Cr-4Mo-13Cr-Al-Ti

| It is suitable for surfacing for heat, corrosion and wear resistance.
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Band for Band Welding

Hard Facing

; CORRESPONDING | l |
 BRAND STANDARD | MARDNESSOF | g7 | GENERAL |
(HOOP+FLUX) aws | Jis | v | (mm) DESCRIPTION |
! A5.9 23322 || | |
| o | ' '_ | | g. 1 r?)C-ZCr-{].QMo—UJ 5V ‘
- — | = orbitic structure
| +Bond-350VH | = | - a0 ‘ Gaxsa | For surfacing for the intermetallic abrasion at |
. | | | elevated temperature.
| | | ‘ | [ 0.15C-4.5Cr-0.9Mo-0.15V I
H-11 = = = ' Martensitic structure.
| +Bond-450VH | - | = - s | 1Q4mE0 | For surfacing for the intermetallic abras:on at |
| | | | | elevated temperature.
f | | | 0.25C-13Cr
l H-410 ~ B410 | EQ410 | 55 0.4 x50 | 13Cr martensitic structure. l |
+Bond-CXRH | — =5 i : It is suitable for surfacing f@ rrosion and
| n L - | wear resistance.
, | | | | 0.04C-13Cr-2Ni a . ‘
[ H-410 B410 EQ410 13Cr martensitic
+Bond-CX-10 | = | — 8 0.4%30 it is suitable %cung for heat, corrosion and |
' l f | wear resj !
| s | 0.06 r-2Ni-Mo
H-410 | B410 | EQ410 56 — sitic structure |
+Bond-X1 - ' - o %It is suitable for surfacing for heat, corrosion and
|_ l ear resistance. |
T - [ 3 .05C-13Cr-4Ni-1Mo |
H-410 B410 EQ410 | 13Cr-Ni-martensitic structure.

+Bond-2RMO-4

H-410
+Bond-2RMO-6

[
B410 | EQ410 |
|

.
64:(50

It is suitable for surfacing for heat, corrosion and f
wear resistance. oo

0.4 x50

0.04C-13Cr-6Ni-1Mo :
| 13Cr-Ni-Martensitic structure. '
| It is suitable for surfacing for heat, corrosion and

| wear resistance. |
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Hard Facing

~Wires for Submerged Arc Welding

HARDNESS OF |
I ENERAL
BRAND | WELD METAL SIZE G
(WIRE+FLUX) | HV (mm) DESCRIPTION
uT-250 | 0.1C-1.5Cr
250 | 32,4 Pearlitic structure.
+F-50 | For surfacing for the intermetallic abrasion.
uT-250V | 0.02C-1.8Cr-1.2Mo-0.15V
250 32,4 | Pearlitic structure.
+F-50 _J| For surfacing for the intermetallic abrasion at elevated tempegature.
| UT-350 | | 0.1C-2.5Cr-0.3Mo /\ %
! 350 32,4 Sorbitic structure. ’b
+F-50 For surfacing for the intermetallic abrasion. Q
UT-350V . 0.1C-3.5Cr-1.3Mo-0.15V q
350 32,4 | Sorbitic structure. 3‘
+F-50 | For surfacing for the intermetallic a at elevated temperature
— - | S _' et
UT-400 ' 0.2C-3Cr-0.3Mo Q‘L
400 ! 32,4 Martensitic structure.
+F-50 For surfacing for théﬁ{ermetallsc and earth abrasion.
| i \* Al i BN TSRl i
UT-450 | 0.20-3A5Cr-oﬁ‘ﬁe
450 3.2, 4 | Martensgitic structure
; +F-50 | For for the intermetallic and earth abras&on
| UT-450v \h)§5!50r-1 2Mo-0.15V
450 3.2, 4 ite- Martensitic two-phase structure.
+F-808 i For surfacing for the intermetallic abrasion at elevated temperature.
UT-450Co | 2 " | 0.25C-6.5Cr-1.3Co
i 500 2 Martensitic structure.
+F-80S . \ For surfacmg for heat and wear resistance.
- = e 0
UT-500 A\ | 0.25C-5.5Cr-1.5Mo-2W-0.3V
0 32,4 ' Martensitic structure.
. +F-80S g.. ‘ For surfacing for the intermetallic and earth abrasion.
| uTe00 | | 0.4C-6Cr-4Mo |
| 600 3.2 Martensitic structure. '
! +F-80S For surfacing for the intermetallic and earth abrasuon.
UT-CXRH . 0.30-1 3Cr
. 580 3.2, 4 Martensitic structure.
+F-808 : | For surfacing for the intermetallic and earth abrasion.
| _I = r—— —— - —t— = = _li
UT-X1 | ' 0.07C-13Cr-2Ni-Mo ;
390 3.2,4 | Martensitic structure.
+F-80S ] For surfacing for corrosion and wear resistance.
| ——— ——
UT-2RMO-4 | i 0.05C-13Cr-4Ni-1Mo
380 | 3.2,4 | Martensitic structure.
+F-80S It is suitable for surfacing for heat, corrosion and wear resistance.
UT-225CRV 5.7C-25Cr .
800 i 32,4 Cr-carbide martensitic structure. |
+F-80S | | For surfacing for the earth abrasion.




Wires for Gas Arc Welding

Hard Facing

' CORRESPONDING | HARDNESS OF | SHIELD GAS | GENERAL E
BRAND STANDARD | WELD METAL & DESCRIPTION 'J
JIS Z3326 HV SIZE (mm) -[ 'i
co 0.06C-1.2Cr
MT-250 YF2A-C-250 250 2 Pearlitic structure.
12,16 For surfacing for the intermetallic abrasion. i
- | 0.1C-1.3Cr 1
MT-300 | YF2A-C-300 300 2o Pearlitic structure.
' 1.2,1. For surfacing for the intermetallic abrasion. <!
- 0.1C-1.5Cr-0.4Mo % !
MT-350 YF2A-C-350 350 2 | Sorbitic structure. » =
12,16 For surfacing for the intermetallic aancbg‘l abrasion. |
L e i, > .
co 0.2C-2.6Cr-0.6Mo-0.5V K)
MT-450 | YF2A-C450 450 2 Martensitic structure. /&
[ . 12,16 | For surfacmg for the%ﬁet lic and earth abrasion.
Lk RO 3
co 0.3C-2.5Si-7Cr#6Me
MT-600 YF3B-C-600 600 3 Martensitic
12,16 For surfacin e intermetallic and earth abrasion.
| co -BCI‘
MT-700 YF3B-C-700 700 . ! mc structure. |
1.2,1. 7 surfacmg for the intermetallic and earth abrasion. 5
S T 'A — T e —
, \) 0.8C-10Cr
MT-HVC YF3B-C-800 | 800 N. 6 Martensitic structure.
r '\ . For surfacing for the intermetallic and earth abrasion.
‘I A - High Cr-Fe
MT-FZ10 — ' EQ\ e 12 . Cr-carbide austenitic structure.
{ . s For surfacing for the earth abrasion.
A\ ’ - ' High Cr-Fe |
MT-FZ20 — \\ 800 ]l 2 | Cr-carbide austenitic structure. -
%- 1.2, 1.6 For surfacing for the earth abrasion.
i - | .
CD ' s High Cr-Fe
MT-FZ30 | - 930 ! 2 12 6 Cr-carbide austenitic structure.
i 12,1. ' For surfacing for the earth abrasion.
| \ o High Cr-Fe
MT-FZ90 — 920 ¢ Cr-Nb-V-W-carbide austenitic structure.
| | 16 For surfacing for the earth abrasion.
|
| co 4.8C-24Cr
MT-CRH YFCrA-C-700 | 700 ; z | Cr- carbide martensitic structure.
| ' 1.6 | For surfacing for the earth abrasion.
| l co 5.3C-24Cr-2Nb-0.6V-4W
| MT-CRH-3 | YFCrA-C-800 900 62 Cr-Nb-V-W-carbide type.
1. For surfacing for the earth abrasion.
co 1 0.8C-13Mn
MT-HM YFMA-C-200 | 220 ] 62 Austenitic structure.
‘ . For surfacing for the impact abrasion.
_ co 0.2C-12Cr
MT-CR50 | YF4B-C-500 530 62 13Cr- martensitic structure.
i ! 1. For surfacing for the intermetallic and earth abrasion.
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Hard Facing

co 0.3C-12Cr
MT-CXRH YF4B-C-600 580 2 13Cr- martensitic structure.
1.6 For surfacing for the intermetallic and earth abrasion.
g R  0.1C-16Cr-16Mn P
; CO; Austenitic structure.
| MT-CRM-2 YFME-C-250 230 12,16 It is suitable for surfacing for heat, corrosion and wear |
1 L o | resistance. ] | SR S |
0.06C-13Cr-2Ni-1Mo _ |
Ar Martensitic structure. '
MR YF4A-G-400 400 1.6 It is suitable for surfacing for heat, corrosion and wear |
- | et o | resistance. —
' 0.06C-13Cr-2Ni-1Moffirst layer)
Ar Martensitic structure.
MT-CXA-21D YF4A-G 400 16 It is suitable for surfacing for heat, %and wear
= M N || | resistance. A
0.05C-13Cr-4Ni %
Ar Martensitic structure.
MT-CXA-40 YF4A-G-400 360 16 It is suitable for surfa heat corrosion and wear
Seeee—— - N B _ resistance. 4 (s s |
0.06C-13Cr-4Ni-
Ar Martensitic
MEc g TFivG=100 08 1.6 It is suit msun‘acmg for heat, corrosion and wear
il = e el e o 8| [‘ﬂs_t_a’_"___ = =
086C-13Cr-4Ni-1Mo
CO. fisitic structure.
ol il e 290 12,16 '\ﬁ suitable for surfacing for heat, corrosion and wear |
L | - =y =i | . resistance. i =y e
6 2.5C-50Co0- 3OCr-12W
MT-STL-1 = 650 ' 6 It is suitable for surfacing for heat, corrosion and wear |
\ ; resistance. !
s 0 £,.N" : _ ey -+ e il ]
@‘ Ar 1.5C-55C0-30Cr-7TW
MT-STL-12 - % 16 It is suitable for surfacing for heat, corrosion and wear
} : resmtance
@ Ar 0.9C-55C0-30Cr-4W
MT-STL-6 -\\' 430 16 It is suitable for surfacing for heat, corrosion and wear |
' resistance
% Ej Ar 0 2C-60Co- 2BCr~5M0 |
MT-STL-21 340 16 It is suitable for surfacing for heat, corrosion and wear |
: resistance.
Flux-cored Wire for Self Shield Arc Welding
I | CORRESPONDING = HARDNESS OF
BRAND  STANDARD = WELD METAL (Sr:ﬁ B0
JIS 23251 HV
' 5.5C-21Cr
GAT-FCR YFCrA-S-800 800 3.2 Cr-carbide martensitic structure.
For surfacing for the earth abrasion.
5.3C-22Cr-4Nb
GAT-CRB YFCrA-S-800 800 3.2 Cr-carbide martensitic structure.
For surfacing for the earth abraswn
60 22Cr-6.5Nb-5.5Mo-1.5W
HOWIT-900 YFCrA-S-800 900 32 Cr-Nb-Mo-W-carbide martensitic structure.

26

For surfacing for the wear parts at elevated lemperature




Mild Steel, High Tensile Steel and Low Alloy Steel

WELDING MATERIALS FOR MILD STEEL, HIGH TENSILE STEEL

Qovered Electrodes

AND LOW ALLOY STEEL

CORRESPONDING
BRAND STANDARD SIZE GENERAL
AWS (mm) DESCRIPTION |
= | 1 JIS I NER N R P R L T BT | o .y AT,
EM == ' 26.32.4 5 6 lImenite type. % |
(23211 D4301) TR For welding of mild steel or 490-540MPa high tensiﬁtw
- | lImenite type. qQ
RS 23211 D4301 sz For welding of mild steels. 11 |
A5.1 E6012 High titania type. 5 I
=0H Z3211 D4313 26.82:%.9 For welding of mild stﬁ’]/
- n. o R
LC . 3.2,4,5,6 | 0 ',
= For weldin ure iron.
— Seea S e . e
i A5.1 E7016 32.4.5 %« ydrogen type. ,
23212 D5316 \ or weldlng of mild steels or 520MPa high tensile steels. i
L L A 0 e
LF-60 ' (A5.5 E9016-G) Low hydrogen type. ;
! Z3212 D5816 @ For welding of mild steel or 590MPa high tensile steels. |
|
| s _____i__ | " mEnma il i v - L ]
| LF-70 | (A5 E40 1 - 5 Low hydrogen type. i
: | 12 16 | | For welding of mild steel or 690MPa high tensile steels.
e o s : |
| | |
| LF-80 ! %&5.5 E11016-G) 45 Low hydrogen type. |
i 73212 D8016 | ) | For welding of mild steel or 780MPa high tensile steels. l
]'__ = —_— — <A e T
, TM-85 ‘ A5.5 E7016-A1 ' 32 4 5 l Low hydrogen type. |
' ' Z3223 DT1216 | N | For welding of C-Mo steels, Cr-Mo steels or high tensile steels.
|
- — e
| | |
= Low hydrogen type.
‘ THESOCR | 23214 DA5S016P | 8245 l For welding for sulfuric acid resistant steel. |
bl | i o 1 o UL
| | A55EB016-82 | | Low hydrogen ty |
: - ' | Low hydrogen type.
‘ MOC-1 | 73223 DT2316 | i | For welding of 1.25Cr-0.5Mo steels. |
i - ‘ | Low hydrogen type
‘ MOCN-23 | 4,56 . '

| For welding of 1.5Ni-0.5Cr-0.2Mo steels. I
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Mild Steel, High Tensile Steel and Low Alloy Steel
Wires for MIG Welding or MAG Welding

. CORRESPONDING |
| GAS
o STANDARD S GENERAL
. AWS DESCRIPTION
SIZE (mm)
JIS
A5.20 E71T-1 CO, . : ; y
MT-53H 73313YFW-C502R 12,16 For welding of mild steel or 490 MPa high tensile stggls.
A5.29 EB0T1-A1 CO, . ; ] !
MT-60H 23318 YFM-C 12.16 For welding of mild steel or 590 MPa high tensile steels.
:i —t — — l..___. ’v
[ AT — : CO, 0.5Cu
MEGH | = 1.2,1.6 For welding for sulfuric acid resistant stee
| :
| = co;, 0.7Cr-0.3Cu /\ :
J MG W28 = 12,16 For welding for sulfuric acid re%n steel.
= : ] i P
| | b
' MT-511 A5.29 E80T1-B2 CO, | 1.25Cr-0.5Mo
I Z3318 YF1CM-C l 12,16 | For welding of heat resistant alloy.
| +
MT-521 A5.29 E90T1-B3 CO, 2.25Cr-1Mo
YF2CM-C 1.6 ing of heat resistant alloy.
i B )
MT-502F A5.22 E502T0-1 C ‘\\ Cr-0.5Mo
= ‘ | # For welding of heat resistant alloy.
L | Pl - __
[ '< B
e | - 'P\ co, 1.5Ni-0.3Cr-0.3Mo
'4. = @ 12,16 For welding of high tensile steel or low alloy steels.
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Wires for Submerged Arc Welding

Miid Steel, High Tensile Steel and Low Alloy Steel

[ — |
" BRAND - SIZE GENERAL
‘ (Wire+Flux) S sabs (mm) DESCRIPTION
UT-60 = 32 4 0.5Mo
’ +F-50 = - For welding of 590MPa high tensile steels.
U-36 YS-S6 This is a solid wire.
‘ +F-50 = BB Gt For welding of 490MPa high tensile steel or mild steel.

Hoops for Submerged Arc Welding 1
| _ : T
BRAND e SIZE GENERAL Q%
(Hoop+Flux) IS (mm) | DESCRIP ’\
H-11 = 4 o
+Bond-50KH o 0.4x50 For welding of mild steé aying.
H-11 = 2.5Ni-1Cr-
+Bond-CXL-1 : == | 050 For weld& h tensule steels.
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Titanium

WELDING MATERIALS FOR TITANIUM
- Wires for MIG Welding

" CORRESPONDING |
| |
. BRAND Aﬂ‘g‘iﬂga ; (Sn'ﬁ) APPLICATION
| ‘ JIS Z3331 e
|
. ERTi-2 ) x

M-Ti | YTW270 12,16 | For welding of pure titanium. ‘
e S ¥ o
. M-Ti(Pd) BRI 12,16 For welding of Pd-titaniu ’\

i P A or welding of Pd-titani m.g% .

2 . e ,\,\4‘

Filler Metals for TIG Welding N

': | CORRESPONDING R o gg'!;
' ' STANDARD SIZE -
BRAND AWS A5.10 LICATION

' JIS 73 S \
. | 331 b ;
, ERTi-2 ' : dol
| T-Ti YTB270 16,2,24 | 6 For welding of pure titanium.
1 ERTi-7 | ’\ : _ ‘
i | e l 1\L<(’ For welding of Pd-titanium.

| b ‘ ERTi-3 9&3:2 24\

| YTB34
1

For welding of pure titanium.

%‘B'
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Aluminum and Aluminum Alloy

WELDING MATERIALS FOR ALUMINUM

Wires for MIG Welding B — -
| CORRESPONDING | =
| STANDARD SIZE
BRAND  ,wie'ne 10 ) APPLICATION
B JIS 73232 e b Sl et .
| -
M-ALPS A1070-WY 16,24 1050, 1070, 1080, 1100, 1200
» ] ER1100 e - - 1’
M-ALP3 A1100-WY 16,24 1100, 1200, 3003, 3203 Q% 1
ER5356 ﬂ?
M-ALC2 A5356-WY 1.2,16,24 5052, 5154, 5{]@1. 63
ER5183 t
M-ALC7 A5183-WY 1.2,1.6,24 5083, 5454, 6061, 6063
e —
Filler Metals for TIG Welding G
' CORRESPONDING \$
STANDARD SIZE ‘\
BRI 0 ae 10 o {<’ APPLICATION
JIS 73232 Pl
T ety
— W82 24,32,
T-ALPS A1 070‘??&\ 4 1050, 1070, 1080, 1100, 1200
100 16,2,24,32, |
T-ALP3 5%{]10-8\{ 4 1100, 1200, 3003, 3203
ER4043 | 1i6:2. 2432,
T-AL43S A4043-BY 4 1100, 1200, 3003, 3203, 4043, 5052
. ER4047
T-AL10Si A4047-BY | 1.8, 2, i.4, 3.2, 1100, 3003, 4032, 4043, 5052
ER5356 16,2,24,32, !
T-ALC2 A5356-BY 4 | 5052, 5154, 5083, 6061, 6063
ER5183 16,2, 24,32, |
T-ALCY A5183-BY 4 | 5083, 5154, 6061, 6063
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