by VTI-A-003
g—— ]§ gﬁ Date Issued : 2022-03-02

Vi

T N HHO| MY X Z2E fle St o] Y at g2 &l Ll stod

2EE= FHC =52 “Hdol= AHEEL RM S 5@EH, 25, 782 Al2HS
Mol SN0 X== =F5hs ML, 22|10 7H A|2Ee HAZ2H A S2
23S SHOZ ot ATEER I F2F & ULL 0|5 ZE BEQ HY7|s2
FHA A"l 221N 2t el o ZASHO A QHESHA 29| 2R 7[sS
TASLO|OF St=H, ottt M AL 2E05t= O & =ASIOAME EET}
OHHOSHA R XAIZ|O{0F St= Tt Qo ZAet M AlAEC| HojY ZHHOM EES
HojgAQl e EEOo| HXE ZHO|CE & EAMUME & ¢ATE 2He =22
ot #E EFo| AWE =X T AEH7ISe Al Al #=0] AN SHEHO[Y
Melggar olof 2= HEAtY 3 23 EHEO| Ciet tHMAerS MAISH LR} ShCt

1. StIEH0]Ye] T/ U HHANZ| TH

e A|EEO| StEm| 0| o] SHIHX| O M, API standard 600 Steel Gate Valves, Table
8 - Nominal Seating Surface, Stem and Backseat Bushing or Weld-deposit Material
and Hardness Off T+ %[0 RALE Of 0= HEXN QI SEH O] &2 13Cr, NiCr

St Ol Stellite #6 O 2 [NHE|= CoCrat28 E1 QICH

2H20|E g2 SR £
Stellite & $1X| Kennametal AlC| SEMHEEM
2et5t7| fI5t =2 8 510 HE9|
S1X} Kennametal O A| THO|SQl HE A|E
HRF ZLE Stellite = ILET FR &g RAEAN

Fe & 25 3% O|2HO|CE,

L=

HO[X] 1/ 14



Vi

R wEo Y X

Valve Technology Information

BHY T7|\A%
HETSd

Z2E flet St=| o] Y at g2 H

VTI-A-003

Date Issued : 2022-03-02

dofl tistod

:
o NOMINAL ANALYSIS OF WELDING ROD | othors | UNs | ASME/ |Hardness
Co | o | W [ C | Ni | M| Fe | si (HRC)
COBALT-BASED ALLOY BARE WELDING RODS
Stellite™ alloy 1 Bal. 32 12 245 <3.0 <1.0 <20 2.0 <0.5 R30001 (SFA 5.21 51-56
ERCoCrC
Stellite™ alloy & Bal. 30 4-5 1.2 <3.0 <1.0 <30 2.0 <0.5 R30006& (SFA 5.21 40-45
ERCoCrA
Stellite™ alloy 12 Bal. 30 & 155 =3.0 <1.0 <3.0 2.0 <0.5 R30012 (SFA 5.21 46-51
ERCoCrB
Stellite™ alloy 20 Bal. 33 16 245 <3.0 <1.0 <3.0 <20 <0.5 - - 5358
Stellite™ alloy 21 Bal. 28 - 025 3 5.2 3.0 1.5 0.5 R30021 (SFA 5.21 25-40°
ERCoCr-E
Stellite™ alloy 25 Bal. 20 14 0.1 10 <1.0 <3.0 <1.0 <0.5 - - 20-45*
Stellite™ alloy F EBal. 26 12 1.7 22 1.0 <3.0 2.0 0.5 R30002 (SFA 5.21 40-45
ERCoCr-F
Stellite™ alloy 706 Bal. A - 1.2 3.0 4 <3.0 <1.0 <1.0 - - 35-44
Stellite™ alloy 712 EBal. 3 - 155 =3.0 8 3.0 2.0 <1.0 - - 46-51
ULTIMET™ ** Bal. 26 2 0.06 ] 1 3 - <1.0 R31233 - 28-45*
LESHNICr & 7| 222 of= H|ZHEA EH Zofgts2 2= Ciaxt 22 A0| ULt
1
e NOMINAL ANALYSIS OF WELDING ROD Others | UNs | ASME/ |Hardness
Co [ Cr | W | C [N [ Mo | Fe [ Si (HRC)
NICKEL-BASED ALLOY BARE WELDING RODS
Nistelle™ alloy G = 17 ] 01 Bal. 7 6 - 0.3%W N30002 = 17-27
Delora™ alloy 40 - 12 - 0.4 Bal. - 2-3 29 18% B Mage44 (SFA 5.21 36-42
ERNICr-4
Deloro™ alloy 50 - 12 - 0.5 Bal. - ] 3.5 22%B MNagEds [SAA 5.21 48-55
ERNICrB
Delora™ alloy 56 - 12 - 0.6 Bal. - 5 4.0 23% B - - 52-57
Delora™ alloy 60 = 13 = 0.7 Bal. = 5 4.3 3.0% B MNASE4E (SFA 5.21 57-62
ERNICr-C
£ CHE HIZYEA BH Z3teta 22 = 0/= Wall Colmonoy AFS| Ni-H|O|A SZ2 2
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2. 2H”Z0|E g=2 8F Y
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210|019l ZL0{-= GTA(Gas Tungsten Arc) 8822, J2|11 2t0|0{E 0|83}0]
GMA(Gas Metal Arc) 88 X I|5E 8T &S AHE% SMA(Shield Metal Arc) 8% S0|
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Electrode Elec. contact

Electrode

Pilot Gas

Cooling Water

Powder+Powder Gas

Copper Cylinder

Shielding Gas(Ar)

Welding Pool
Base Metal(Substrate)

Welding Direction

21, PTAW 2 E|

EE
2delAad A H-IAEQl YL AlA0rd(Sigma-Phase) FE2z2 L7l
Z7d A (Grain Boundary)Of| BIZH(F2hHSICE £3| 565~925°Co| 2= RHOA ZH7|7H
CEETH LAML 2 E0| A5 YA FA FAFSHEICEH AlADy 2 AEN H=
TEE 57 gEE CHStn 2EMX7] 2|0 HXEe HEE ZA=Ch 15-70%
52 e H-3E5 52 A0k &80 2ash A|ZHECH XA e 7|7 S¢t
400-540° C(750-1005° F)o| 2= He|0| =2 4 ¢d & LA-Eo| ol Ztot &4t oA
BEo| dXot ZIHE LIEHE 5= QUCt O|F 475°C F'd 0|22 otCh A|Z10p 2 2tetA] Fe-
CrE #d= a5 ad=2 70| oot EFO0| UCE Y A AT O M Lot =5 7| XHEHE
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a5 Si Cr Fe Co Ni W % Mo
ABFTEYEES) | 097 [27.92 | 1946 | 4653 |15 3.62

BEE(EHEES) [1.10 |31.29 | 3596 | 2540 | 144 |365 |021 |094

Alloy 6(2E7|5) 1.5 30 3.0 55 30 |45 1.5 7NE
Alloy 6(2H|EES) | 124 |3075 | 905 |51.83 | 235 |478 |- - SPSPES
GrolEdHE 2 | 029 |868 |892 |- 015 |- 0.2 10 |28
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AHIZIOIE S 8- F9| 82| & 7t 2 = UL} (Jiankun Xiong 2|, Microstructure
Evolution and Failure Behavior of Stellite 6 Coating on Steel after Long-Time Service,

MDPI, 22 Aug., 2019)

- 475°C Fgof chst 23 =2 % =9l : Farej Ahmed Alhegagi, International Journal of

Scientific & Engineering Research, Volume 6, Issue 9, September-2015, ISSN 2229-5518

. A0k F /40 CHet =& 22l : Overview of Intermetallic Sigma Phase precipitation
in Stainless Steel, International Scholarly Research Network ISRN Metallurgy Vol. 2012,
Article ID 732471, 16 pages doi:10.5402/2012/732471
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Current type & polarity DCEN AC (balanced) DCEP
Heat balance 70% at work 50% at work 35% at work
30% at electrode 50% at electrode 65% at electrode
Penetration Deep, narrow Medium Shallow, wide
Oxide cleaning action No Yes - every half cycle Yes
Electrode capacity Excellent Good Poor
(e.g- 3,2 mm/400A) (e.g. 3,2 mm/225A) (e.g. 6,4 mm/120A)
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©
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Cracking

SEMHV: 200KV | Det: SE I 1 I

SEM MAG: 16 x WD 15.03 mm 2mm

(a) Transverse micro-hardness profiles of new Stellited Sample #1 & Cracked Stellited Sample #2
(b) Image of cracks distribution of Sample #2
(c¢) Image of fracture paths in partial region of Sample #2
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A|ZELHOf| L= Z40| ZCt W2t AX Al 2 S3510 &4 ETE| PWHT €42 22t

£ OX| ol WHZEA|ZH0) CHe R 2l0] ZHediCc AN 2 CHe Ho|X|e] 18 62 5=

& S32750(A182-F53)0 A Cr-Fe 2 A|DOr & 0 S 4428 2282 EFC,
S32750(F3) Z2| 2&tN HE2 25%Cr, 7%Ni, 4%Mo, 61%Fe 7} = 4 &O|C} Cr Y&0
20%E XR1tSt= 42, 12 79| 4£2 Cro|of 130 w2t 7&2

all
O -
BHI £&AtH Q] =& HUASHH &4 8858 YL 41t RAle gfstx

2l A

UCtD = = UL

_qr{_—-q(Cr-Fe)

\

o (Cr-Fe)

o (Cr-Fe) _.l‘&"
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SEM-BSE Micrographs of ;
(a) as-forged UNS S32750/F53

after Solution-treated(ST),
(b) at 800 °C for 10min.

(c) at 900 °C for 10min.
(d) at 1000 °C for 10min.
(e) at 1100 °C for 10min.

Influence of Solution Treatment Temperature on Microstructural Properties of an Industrially
Forged UNS S32750/1.4410/F53 Super Duplex Stainless Steel Alloy, MDPI Metal, June 2017

d8 6. m=H2A Z SNt 28 HE0AM 228 A|O0F o] 2l I9F
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NN

Ni equivalent = (Ni}+{Co)+0.5(Mn}+0.3(Cu)+25(N)+30(C)

12l 7. Schaeffler Diagram-the position of duplex alloys
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