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| 5[ Scope

ARSCAEEE T H T 2. 25Cr—1Mo—0. 25V AR INEUS B 2% SIS 22 /42 7 L R 21T 55
AR K

This specification prescribes requirements for the purchase and acceptance for
submerged-arc  welding wire/flux and covered electrodes matching for
2. 25Cr—1Mo—0. 25V steel hydrogenation reactor.

2 ZZHMI Applicable Code

ASME $53 45 K% Sy 28 75, #5114 CR§ SFA-5. 01/SFA=5. 0IM, 5Tk

ASME B&PVC, Sec. Il Part C SFA-5.01/SFA-5.0IM, latest Edition

ASME 44 Jo R 5883076, %5 1134 C B SPA-5. 23/SFA-5. 23M. SFA-5. 5/ SFA-5. 5,
BT

ASME B&PVC, Sec. II Part C SFA-5. 23/SFA-5. 23M, SFA-5.5/SFA-5.5M, latest Edition

ASME 4 4 JJE )28 28 03, SBVIIG: D2 23, 3.4 4%, BofiThi

ASME B&PVC, Sec. VIl Division 2, item 3.4, latest Edition

ASME 41 ] S Dy 2R 28 NG, SR IXAE, Bl

ASME B&PVC, Sec. IX, latest Edition

APT HEFERITE 934-A, FOBiAR. APT RP 934-A, latest edition

BREG A R ER A, TR RAFG AT BRI RE -

Except for applicable code above, the requirement of this specification also
shall be met by the manufacturer. ‘
3 FEARBESR Technical Requirements

AR 2/ JEF0V2E 4+ 5 5% PR )65 T S PR AT AT A A7 S 4 £ M AT A B AR AR AR BRI
JPEIEAT o BRI AR P R S R AL — IR T BT 2R

SAW wire & fluxes and covered electrodes can be manufactured with any method
of which products meet the requirements of applied code and this specification.

To the best of manufacturer’ s ability, the quantity of each batch production shall
meet the ordering required as possible.

4 IS ELR Test Requirements
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{5 7 XA LS A A (R AR 22 RS e s — Pt S IR AR A% s R T
B«
Supplier shall test each batch of combination of SAW wire & flux and each batch
of covered electrodes required as follows:
4.1 IEE G Jm b 27 7 Chemical analysis of weld metal
4.2 JREEG 4 @ BB AR ES Tension test of weld metal at room temp.
4.3 VB4 E s iR aEE Tensile test of weld metal at elevated temp.
A A4 JE S Impact test of weld metal
5 IR TG T B Hardness test of weld metal
L6 WA 4 m o] ke A8 Temper embrittlement test of weld metal

.7 S Bending test

NN

Sy

4.8 NI AR5 Stress—rupture test
1.9 PRI A 88 Test for reheat cracking susceptibility
4. 10 158 4 Jm 3 B A & 8 Hydrogen content of weld metal
4. 11 Y8R 25245 2 5 7K Moisture content of coating
4. 12 18554 /K Moisture content of flux
4. 13 FEFMIEE . B AP IE 44 Content of S and P element in flux and mechanical
impurity of flux
5 PRAESAE Welding Conditions
| 223058 FH BEAT Base Metal for Welding Test

FEEZERIG FH B 45 & ASME BITE 5 1145 A A SR HEER (1) SA-542 Type D CL. 4a Bk
SA-182 F22V/SA-336 F22V $LAF Bk ir:, ol SFA-5. 23/SFA-5. 23M AT SFA-5. 5/5FA-5. 5M
FE 1 Rl AT

The base metal to be used for welding tests shall be SA-542 Type D CL.4a, or
SA-182 F22V/SA-336 F22V rolling or forging specified in ASME code Sec. II, Part A
or type specified in SFA-5.23/SFA-5.23M and SAF-5.5/SFA-5. 5M.
5. 2 iM% AL Weld Coupon Dimension and Shape

A G AT 2 L6 AL A 56 T 1) 7 S A% . SFA-5. 23/ SFA-5. 23M Al SFA-5. 5/

54/ 15
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SFA-5. 5M i se A 2 k47

The weld coupon dimension and shape shall meet requirements of examination

items or meet requirements specified in SFA-5. 23/ SFA-5. 23M and SFA-5. 5/ SFA-5. 5M.
5.3 I8 4% Welding position

TR, B IRAT
Welding position is flat.
5.4 G AL FE Post Weld Heat Treatment

AL S B LR Min, PWHT:705 %, °C X8 S hrs #1 Max. PWHT:665+14'C X 12% hrs

#7051 C X327 hrs [FHGEEE T 44T .

Post weld heat treatment of weld coupon shall be done with the following
conditions.

705%0,'CX 8% hr }
$56°C/hr/' \&56°C/hr
/ \‘ 315°C
\lin. PWHT

665+14C 705 H¥C X 32 Hhe
2% hr

X12:00Y_ /L 56C /he

<56°C/hr &56°C/hr

/ \ 315°C

Max. PWHT
6 XM GBI F i Chemical Analysis of Weld Metal

RSB IR AL A AR 1

Chemical analysis of weld metal shall be as shown in table 1.

X1 BHE R (vt %)

Table 1 Chemical Composition of Weld Metal (wt%)
G Si Mn P * S * Cr Mo Cu Ni Vo
W2z /185 | 0.05~ | 0.05~ | 0.50~ < < 2.00~ ] 0.90~ < < 0. 28~
Wire/ Flux | 0.13 0.25 1.25 10.010]0.010 | 2.60 1. 20 0.15 0. 20 0.35
H hri - - o < < - - B - -
Target 0.008 | 0.005
C()vo/r\ed 0.05~ [ 0.20~ | 0.50~ | < < [2.00~ ] 0.90~ = = 0. 20~
' 0. 15 0. 50 1.30 [0.0101]0.010| 2.60 1. 20 0. 15 0. 20 0.40
electrode
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SR E| - - - < < - - - )} 0,25~
Target 0.008 | 0. 005 0.35
0 * N *
Nb Ti Sh Sn As B Si+Mn
ppm ppm
FLez /155 | 0. 01~ < < < < < = S =
Wire/ Flux 0.02 0. 030 0.003 [0.010|0.010 | 0.002 300 report 1. 50
SR e 300~
- _ - _ L _ < -
Target 350 =100
:E[%
. ”‘d 0.01~ | < < % < = S| Sz =
overe 0.02 | 0.030 | 0.003 |0.010|0.010 | 0.002 | report | report | 1.40
electrode 1
i - - — | — | — | — | =350 | <10 | -- {
Target
X= (10P+5Sh+4Sn+As) /100<<12, HFx{E Target<10
AHIEZE L ppm 5N . The elements are in ppm.
J= (Si+Mn) X (P+Sn) X 10'<150
AR EE S EICN . The elements are in wt%.
T VR4 Jm I J12# e Mechanical Property of Weld Metal
7.1 I G I S e AR 2, Fﬂ
Mechanical Property of weld metal shall be as shown in table 2 1
*® 2 IEEE RN A
Table 2 Mechanical Property of weld metal
I H HLAT AL WAL FLRAS
item unit Required value HT condition
R EE L Rm .
RT tensile strength Rm s 5io=-Thd
42 i e Ml 5 RpO. 2
RT yield strength Rpo0. 2 L 157620
F IR IEPEE A
RT elongation A A =16 665+ 14°C X 1255 hrs &
ENAT L E ) . - 70570 C x32% hrs
RT reduction of area 7
. 454°C iy il Ji Bk i g ffpo.z - -
Yield strength at 454°C Rp0. 2
454 °C @i R AR Rm S
Tensile strength at 454°C Rm e s
ZAREET =54
Wb (v s mD ppilTh -30°C | Average Energy=54 "
Charpy V-notch impact energy at —30°C . T A — AN AAE =48 705 f?4 ‘C X 8-0hrs
Only one minimum value =48
PR S HB JREERIE <235
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Weld joint hardness | | Weld metal hardness<235 [

7. 2 4580 4w nl ki at58 Temper embrittlement test of weld metal

WL LRI )G (EXHE S.C, WE 1) B b alER:
VIT54+3 AVTT54<0°Co a0 VIrH4—2 Min. PWHT J& B ELih ot Dy 547 I AR L A5 AR il 1L
AVTr54—Min. PWHT+S. C. J i Dh 2y 54 AR REIK AR E R, dnls] 2 fros. BT 2k
A FERZE B 23 53 1 8 ANIE 24 IS ST R, A HE-30°C o AEREN I T & HC 3 Ak
FEDEAT B Lphati ke, JERT 48 /MalbE. HiZpise®E, NA LR Fa1E.

After the Charpy test specimen sets are step cooling heat treated(abbreviation
S.C., see figure 1) , the impact properties shall meet the following requirement:
VTr54+3 AVTr54<<0°C. Where, VTr54 is 54] transition temperature subjected to the
minimum PWHT only; AVTr54 is the shift of 54] transition temperature subjected
to the minimum PWHT plus the step cooling heat treatment, See figure 2. A and B
transition curves are made up of eight selected test temperatures. One of the test
temperatures shall be performed at —30°C. Three specimens shall be tested at each
test temperature. And forty—eight test specimens shall be prepared. The temperature

curve shall be integrated and include both the upper and lower shelf

P HmEE .
D =561
. 538°C 54T - 3 <287,
~—— 496°C .
~ a5
1h 15h | (D 24h (0] 60h @ 100h @ N

nffech)
Bl LB A A B

Figure 1 the procedure of step cooling heat treatment

)

Inpact energy(J)
/ itk B R S 5
Curve A:The transition curve betveen impact

energy and test temperature followed by Min FWHT

@
2

HHEEB: Bivé Ja i 5 00 AT 5 R el
Curve B:The transition curve between impact energy
and test temperature followed by Min. PWHT plus S.C.

|Avrr:4 ‘

st FRAET

Test tenperature™

Pl 2 il oh S e T ok 2 i 2k
Figure 2 The transition curves between impact energy and test temperature

8 IS Bend Test
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P R IR R 22/ R 2H S DA 2 R T s IS A A 1 25 o 1155 A

T ERER I 1 Ao B Im A e 25 i BURE 25 205 3 U IO R e, Ll AL

S AT AT J7 [ AN 2% SR T Smm (KT VBRGSO AA T s 1O A T B A
Ty ARG G I B A A R R 51 RS R R A T SR A T T

Fach batch of combination of SAW wire / flux and covered electrodes shall carry

out longitudinal bend test. One face bend specimen and one root bend specimen shall

be prepared. After the specimen is bent to the specified angle according to the

requirements of Table 3, the single length of the tensile surface shall not have

the cracks or faults of more than 3 mm in any directions. The edge cracks of the

specimen can be ignored, but the length of the edge cracks caused by slag inclusion,

lack of fusion, or other defects shall be counted.

%3 TR

Table 3 Bend Test Requirements

\ 5 2. 2 = E \,L\-‘\ /»;% P2l :
Y K Rt () g | SDEAEI ey gy
. . . Bending Plunger
Test Temp. Type Dimension (mm) | Quantity . Bend Angle
Diameter (mm)
(a) AR 5
e 10X 38 X~ 1 40 180
g/ Longitudinal Face Bend 200
Ta 4y At o
Koom Lemp. (b) R 10X 38 X 200 1 40 180°
Longitudinal Root Bend

9 M AFEFAIREE Stress—rupture test

FIF- 2. 25Cr—1Mo~0. 25V HEGIEE (SAW) [K1dg—Jatt 5 10 22 / 48 0V 2 & B B REAT P A1t
PRSI #F 2R, 942 ASME 8 %0 BB D25 48 03, SBVIAS 38 2 200 3. 4 220K, Hop
—ANAPER L TAT TR AL (IR RRAE), — MR aE B TR a2k, a0 £
KUK

a. bRBE P IR AT 13mm, AR PO AL TR F IR R T/2 Ak

b. 158 [ URE (K3 b 2 7 0, 5 A A A 4R A S 2 22 20 19mm [ BERS

c. ISR S AZASTA S IR IS AL PRREAT o

d. RG2S RAE 540°C . 210MPa N FE AGRI& I TR 1000h.,

For 2.25Cr—1Mo-0. 25V material, each batch of combination of SAW wire/flux shall

carry out stress—rupture test with two specimens meeting the requirements specified

9/15
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in ASME B&PVC, Sec. VIl D2 item 3. 4. One specimen is machined parallel (all weld metal
specimen) to the weld axis and one transverse to the weld axis in accordance with
the following:

a. The specimen diameter within the gage length shall be 13 mm. The specimen
centerline shall be located at the 0.5-t thickness location of weld coupon.

b. The gage length for the transverse specimen shall include the weld and at
least 19 mm of base metal adjacent to the fusion line.

c. The test material shall be postweld heat treated to maximum PWHT.

d. The condition of the stress—rupture test shall be 210 MPa at 540°C. The time
of failure shall exceed 1000 hr.
10 g déett 386 Test for reheat cracking susceptibility

FAT 2. 25Cr-1Mo-0. 25V HEGRAE (SAW) ({4 — it 'S IR 22/ 1R AL & BIEAT FFAGREL
BURPEGG B e, S SRIG AL E A 1/2T, WREEGE N 2 A FE MRS RS s e
WA e WP TPATRE N B AR 8mm, KRN 28mm. IR, AR, R
BRI 7 A% APT RP 934-A PRS% B $ud7 . IR BRI T -

a. I AR A PARES, n DM OR3P R EAN R s i P 1

b. £ 20-40min A IIAEIIIIEEE 650°C £3C.

c. 5 10min+ Imin.

d. BL5X10"/s (0. 8mm/min) JHRHiff,

R H0 e I R ISR, BURESRIE, THI4RA RoA, JZEHA.,

PR A 2 AN UREAE 650°C F (KITRIZR 2 1K) P 0 f5e /Ny 32%, Fovr b — AN IR 29%.

For 2.25Cr—1Mo—0. 25V material, each batch of combination of SAW wire & flux
shall carry out screening test for reheat cracking susceptibility. The specimen
centerl ine shall be located at the 0.5t thickness location. Two specimens should
be tested followed by dehydrogenation heat treatment (DHT). Specimens shall have
a gauge diameter of 8 mm and a length of 28 mm. The preparation of weld coupon,
the shape and size of specimens, sampling and test method shall accord to procedure

specified in APT RP 934-A Annex B. The test requirements shall be as follows:

10/15
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a. Test atmosphere: Test in air. Using a protective atmosphere is not mandatory.

b.Heating between 20 and 40 min to test temperature 650°C =3°C.

c.Soaking 10 min +1 min.

d. Tensile at 5X10" /s (0.8 mm/min).

Measurement of yield strength, tensile strength, reduction of area (RoA) and
elongation of specimen.

Criterion: A criterion of minimum RoA at 650°C equals to 32% is proposed for
the average of two tests associated to a minimum individual value of 29%.
LW 4 e B & & Diffusible Hydrogen content of weld metal

USSR 22 /YRR A o ARG R I B R K AR SO A e
YORY A S N AT 5ml/100g. 5 brAE AWS A4. 3 B IS0 3690-2000.

The diffusible hydrogen content of weld metal for combination of SAW wire/ flux
and covered electrodes shall be carried out by mercury or gas chromatography methods
which results meet the following requirements:H<5ml/100g, referring to AWS A4.3
or IS0 3690-2000.

12 JEFF g 2R Manufacture Requirements of Welding Consumables
12.1 #-%2 Welding Wire

a. FE 22 ()R B B A SR AR SR VE IR ZE I 75%

Ellipticity of the welding wire shall not exceed 75% of its diameter tolerance.

b. AR L2 N AR 2L, S A RS e TR OO R, A 7RI
ARAE DI ZERAE

Fach coil shall consist of one continuous length of wire. Weight and size ol
cach coil shall be consulted between buyer and seller, the details shall be
specified by purchaser in their procurement specification.

Y&y MR L Welding Wire Appearance Quality

O L RPN B8, RRAEFAEE, AoV EAR 2 2 1

AL Jed PSR B A7 A o

The wire shall have a smooth and uniform finish which shall be free from rust,

11/15
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scale, local scratch over half of diameter allowance, and local defects.

@ JNBIELAFVEATAENEk, WL AU B A N RRZESE L 1 ) ML BT AN S 4
SRR . WL NIRRT IR R AN L ERL . SR

Joint is not been allowed for whole coil wire, wire shall be able to deliver
continuously and equably in standard equipment so as to assure welding qualities.
Wire shall be semirigid so that loose and blast coil won’ t happen after opening
package.

. ALY 2 AT TS RO A, 5 T AT T A A bl o ARS8 22 o 5 O
Jdsid o

The wire shall be wound so that kinks, sharp bends are not encountered, leaving
the covered electrode free to unwind without restriction. The outside end of the
clectrode shall be identified so it can be readily located.

c. HoAxiid B3k 22 W, ASME CODE Sec. II Part C SFA5. 23 fA SRHUE AT

Other requirements shall be in accordance with ASME CODE Sec. Il Part C SFA5. 23.
12.2 #55) Flux

a. KEFRLEE R AT, EE R BRI, IR AR I AR AR LT I RGP s

Flux granule shall be uniform and strong enough to flowing freely through flux
feeding system.

b. HH R B KA KT 0. 10%.

Moisture of delivered flux shall be less than 0. 10%.

¥ R ENT 7 N e VAR ) 2 (WD e g e AN er 1 (0] 31 RS T D
THEACK T 0. 035%, B 5 AT 0. 040%.

The phosphorus and sulphur content of flux shall be low enough to meet chemical
analysis requirements of the weld metal. Sulphur content of flux shall be less than
0. 035% and phosphorus content shall be less than 0.040%.

d. JEF P U 240 GRS k& Stk R L e 21 W TLRE 1 20 & AN KT 0. 20%.

The weight of mechanical impurity (scrap, iron alloy globular and other

impurity) of flux shall be less than 0.20%.

12 /15
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e. RTINS AE AL BT IA) 5 RAF I AR, 345 S A 2 ) S AR S R T8 AR &
o, CFHYELE, WA

The flux shall permit the production of uniform, well-shaped beads that merge
smoothly with each other and the base metal without undercut.

£ RN AT IR BB VR« RS PERE ERS

The flux shall enable good slag-removal capability in deep groove and
reasonable fluidity in molten state.

g. F ARG Bk 2 WL ASME CODE Sec. II Part C SFA5. 23 A SR E AT

Other requirements refer to ASME CODE Sec. II Part C SFA 5. 23.
12. 3 # %% Covered electrode

a. KL 5% 24 B 48] 50 5 s B0 T AE A5 ) R, AR 9% b AN A S i -4 ot R (R L
P AR R TR SR

The covering shall be cover the core wire closely and uniformly, and defects,
such as crack, bubble, impurity and scale-offs, which affecting welding quality
shall not be allowed for the whole electrode.

b. PR A% 5| i 24 B LRI A, O T i Y AERAIE 5] IR o

The arc end of each covered electrode shall be sufficiently bare and the
covering sufficiently tapered to permit easy striking of the arc.

c. MRAR 2 I AT AL MBI HR)E,  DRUELE TE 3 (1 Rz A6 FH Ik A b AN

The covering of the covered electrode shall be strong enough to prevent covered

electrode from damage during carrying and using.

d. IR 42 & K mEAE KT 0. 10%.
Moisture of covered electrodes shall be less than 0. 10%.

e TR O BESESR . B4R 4. Omm [RMESE, DO JE AN KT 4% BN 5. 0mm [HE
%, M JEAN KT 3%.

Eccentricity requirements of the covered electrode: for dia. 4mm covered

electrode, its eccentricity shall be less than 4%, and for dia. 5mm covered electrode,

its eccentricity shall be less than 3%.

13/15
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£ RGBT B AN B, BA R T 2R, 5 I,

The covered electrode shall adapt to all position welding and have a good
weldability and good slag-removal capability.

g. HAx i BsR 2 JWASME CODE Sec. I Part C SFA5. 5/SFAS. SMITIA KM E AT o

Other requirements refer to ASME CODE Sec. Il Part C SFA5.5/SFA5. 5M.
13t Packaging

PR R 24 s, ABRIELE TR 60 FigiA s fe b AN sz 40 8 . 5 A0 EARIN
[Hisky, JRACBENEE, ORUER A .

Welding consumables shall be suitably packaged to protect them from damage
during shipment and storage under normal conditions. Package of cover electrode
shall be sealed when a long time sea transportation during shipment, which protect
covered electrode from humidity.

BHREFRIN Marking of Packages

B AL LRI 1 2 BT T HBAR HY T 3k Y 2

The following information shall be legibly marked on the outside of each unit
package :

(1) fili&) 4% Manufacturer's name

(2) FIsH4&FR Trade designation

(3) ASMEFRUES IS ASME specification and classification designations

(4) AEANHAHE Size and net weight

(5) S, I 5ekh'S Lot, control, or heat number

(6) EF7H Production date

(7) MegFHt 44 Recommendation for baking condition

(8) MRS R~ Flux particle size

(9) *E;RPRZE Warning label
15 ME-SHUET Certified Material Test Report

I SR B A HE VIR /YR L SR AT A AR A I, FE N AL MR .

FEach batch of welding wire/flux and covered electrodes supplied by the seller

14/ 15
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must offer the certificate material test report including the following contents:

(1) Fis#H#: Trade Designation

(2) ASMEFRTE S AIAWSZE S ASME specification number and AWS classification
number

(3) MMI&ANEE Size and net weight

(4) #5. IG5 5 Lot, control, or heat number

(5) 2B H I Production date.

(6) H )" 4%k Customer's name

(7) filli&) % #R Manufacturer's name

(8) H /MG = FflRAS Customer's Spec. No. and Rev. No.

(9) RIGEH 3K 488 Material Designation of Base Metal for Acceptance Test

(10) #5426k Weld Conditions

(11) $AbH %A} Heat Treatment Condition

(12) KRFEARLKAINE RIS R Test Results required in this specification

(13) ASME SFA-5.23/SFA-5. 23MFIASME SFA-5. 5/SFA-5. 5M % 3K [ 1 4 45 R Test
Results required in ASME SFA-5.23/SFA-5.23M and ASME SFA-5.5/SFA-5. 5M

(14) HJ/'THS Customer's purchase order number

(15) QATRAT AMAUF ] 7 Bl 14 == Certification Statement and Signature by

Responsible Person to QA.
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