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1 J5Hl Scope
ASCAFRE 7T 2. 25Cr—1Mo H4 N A0SR S SR DI AR 22 FOHR AR | i 25 1T DR AT SR IR Ese R
This specification prescribes requirements for the purchase and acceptance for

submerged—arc welding wire & flux and covered electrodes matching for 2.25Cr-1Mo

steel hydrogenation reactor.
2 ZH I Applicable Code

ASME 48 J5 R ) 25 28 05, 35 1145 C i SFA-5. 01/SFA-5. 01M, #seHr )i

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

ASME #3 )51 ] JE J1 75 28 058, 55 11 4 C &5 SFA-5. 23/SFA-5. 23M. SFA-5.5/ SFA-5. 5M,

OB s PRI 22 RS 350 20 & 28 5005 9 FOP2-EG-B3 Bl FOP2-EB3R-B3R; R4 Kbn 5N
£9016-B3 5 E9018-B3.

ASME B&PVC, Sec. Il Part C SFA-5.23, SFA-5.5, latest Edition; Classification
of combination of SAW wire and flux shall be F9P2-EG-B3 or FIP2-EB3R-B3R;
Classification of covered of electrode shall be E9016-B3 or E9018-B3.

ASME b0 & kA5 28 309, VIR D2 70 MF, 3.4 2%, doihi

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

ASME 345 & s Dy s e, SIXAG, o

ASME B&PVC, Sec.IX, latest edition

APT HEFEFRIE 934-A, fHofihik. APT RP 934-A, latest edition

BRAFE BIRFVGE RSN, I BTG AT BRI AE o

Except for applicable code above, the requirement of this specification also
shall be met by the manufacturer.

3 FEARIESR Technical Requirements

SRR 22/ JL) A5 4% PR i 3 ) SR PR AT R A7 S 4 5 LT RS BOR S A R 1R v

AT o AFHEAR A IR A 7 B R AL — AT TR 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
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the best of manufacturer’ s ability, the quantity of each batch production shall
meet the ordering required as possible.
4 UG HR Test Requirements

P T — S A IR AR 22 /08 50) B — 4P ite S IR S 4 dn N 2OREE TR
5 :

Supplier shall test each batch of combination of SAW wire/flux and each batch
of covered electrodes required as follows:
4.1 W84 B S 5 Chemical analysis of weld metal

VR4 @ 25 i F R EE Tension test of weld metal at room temp.

[\

3 A m iR S Tensile test of weld metal at elevated temp.
IR 4 k58 Impact test of weld metal
IR 4 Jm il 3058 Hardness test of weld metal

6 IR @ ]k ik 58 Temper embrittlement test of weld metal

1 L

4.7 B4 Bend test

4. 8 W JJFF A9 86 Stress—rupture test

4.9 1K 4 By BE S/ Diffusible hydrogen content of weld metal
4. 10 2525 F7 5 /K8 Moisture content of coating

4. 11 M558 /K Moisture content of flux

4. 12 PEFIET. S MPIRIEZY) Content of S and P element in flux and mechanical

impurity of flux
5 PEFEE Welding Condition
5.1 MR E R4 Base Metal for Welding Test

RAZAR I I BERA R 754 ASME $RTE A 11348 A fs M1 S AR HE ZER [1) SA-387 Gr. 22 CL. 2 5K
SA-182 F22 CL. 3/SA-336 F22 CL. 3 LA BB, Bid%If SFA-5. 23/ SFA-5. 23M #1 SFA-5. 5/
SFA=5. 5M Jse (1 (AT o

The base metal to be used for welding tests shall be SA-387 Gr. 22 CL. 2, or SA-182

e

F22 CL.3/SA-336 F22 CL.3 rolling or forging specified in ASME code Sec. I, Part
A or type specified in SFA-5.23/ SFA-5.23M and SFA-5.5/ SFA-5.5M.
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5.2 WA AT G Weld Coupon Dimension and Shape

T 1 R0 T S T8 A 6 3T 1 2 B 4% i SFA-5. 23/SFA-5. 23M A1 SFA-5. 5/
SFA=5. 5M HE [ 7 3BT

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. HM.
5.3 A7 Welding position

S A S VR

Welding position is flat.
5.4 M5 #ALEE Post Weld Heat Treatment

55 H L BE % Min. PWHT:690 *°, °C X 8 % hrs A1 Max. PWHT:620 + 14°C X 10 % hrs
69001 °C X327 hrs (AT T ZHUT

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

conditions.

690/, °CX 8L hr
%56°C/hr/ &56°C/hr
\ 315°C

Min. PWHT

+14 o +1
620+ 14°C 690°5" CX 32 hr
’<56°C /hr ¥

X 10§ hr
<56°C/hr /
X 315°C

&56°C/hr
\

Max. PWHT
6 IRH4E @A 8y Chemical Analysis of Weld Metal
IS4 Jm A s ke 1 .
Chemical analysis of weld metal shall be as shown in table I.

X1 IBRME LT S (vt %)
Table 1 Chemical Composition of Weld Metal (wt%)

C Si Mn p * S * Cr Mo Cu Ni
JEay /PRS0 | 0.05~ | 0.05~ | 0.30~ = < 2.00~ | 0.90~ < 5, 5
Wire/Flux 0.15 0. 35 0.95 0.010 | 0.010 2. 50 1.20 0.15 I

6/14



= - 'S STANDARD  NO 20250512-202
i TRl E/{%% REVISION NO 0
CIFHI PURCHASE SPECIFICATION - .
R PAGES 14
H AR - o - < < - o o -
Target 0. 008 0. 005
Kk 0.05~ | 0.20~ < = 2.00~ | 0.90~ <
C . v . g ] =3 - . . —~ g() 2,_
overed 7o | 0,50 090 0 010 | 0.010 | 250 | 1.20 | 0.20 ’
electrode
ERINIEN - - o = =S - o - -
Target 0. 008 0. 005
* N *
Nb Ti Sh Sn As B < Si+Mn
ppm ppm
522 /1555 < < = & < % = S <1.920
Wire/Flux 0.010 0. 030 0. 005 0. 005 0. 005 0. 002 300 report o
H bRAE - - o o - - 300~ < o
Target 350 100
it 2% < < < < < < 7
= < & < = = S S
Covered . =1.20
0.010 0. 030 0. 004 0.010 0.010 0. 002 report | report
electrode
EFRIEN o o - - o o < < o
Target 350 100
X= (10P+5Sb+4Sn+As) /100<<12, H#nfE Target value<10
A e E L ppm FH{CA . The elements are in ppm.
J= (SitMn) X (P+Sn) X10'<120, H#FfH Target value<<100
bR EE 25 EMAN. The elements are in wt%.
7 VB4 R/ S B Mechanical Property of Weld Metal
7.1 1B @I 1R AR 2 oo
Mechanical Property of weld metal shall be as shown in table 2.
*® 2 IATE RN SR
Table 2 Mechanical Property of weld metal
T H LA HE AL FIRAS
item unit Required value HT condition
A U Rm
¢ 515~690
RT tensile strength Rm MPa
5= e R s RpO. 2
MPa =310
RT yield strength Rp0.2 ' 1
5
A T EFT € A " =90 620£14°CX10-0 hrs
1 elongation b : _ & 69073 Cx32% hrs
‘ EYE‘LE‘%WLI&é@% Z % >45
RT reduction of area Z
454°C =i i IR 58 RpO. 2 ‘ \iPa >93]
Yield strength at 454°C Rp0. 2
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B (vIESRID iz -30°C
- Lk it ) Average Energy=>54

Charpy V nOtC?352§dCt energy at J AN RE =48 00 T:><8féhrs
Only one minimum value =48 -14
PRSI A - PRGN <225
Weld joint hardness Weld metal hardness<225

7. 2 4R EG 4 @ o] K feA e Temper embrittlement test of weld metal

RS BRI AE)E (FEXHS S.C., WE 1) ML F K.
VIT54+3 AVTr54<0'C. X VTr54—28 Min. PWHT J5 B Lt Doy 540 INAH N e A2 1 5
AVTr54—Min. PWHT+S. C. 5 phiti B2k 54 AR BRI AL IR 3G, sl 2 prow . bl 2k
A FTHIZG B 2353 b 8 AN 24 1R s B A s, AR EE-30°C o FERFIMIRE R3S i
PR Hppatiike, LT 48 M. IS 5E 4, MAT B NP A 1E.

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 54J transition temperature subjected
to the minimum PWHT plus the step cooling heat treatment, See figure 2. A and B
transition curve 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.

. FedImEE
n.g‘}g —— @ s:i.ﬁzr:/h
T~ @ <2.8Ch
/ . 538°C — 54T (3 <28°C/h
S—— 496°C _ 468°C §

_ A TS315T

1h | @ | 15h [ @D 24h @ 60h @ 100h ® |\
\

i fj(h)

B 1B A iatb b RS
Figure 1 the procedure of step cooling heat treatment

R () g

Inpact enexgy(7) / /
A B
/ dEhA: B BT 5 RS A R R i

Curve A:The transition curve between impact
energy and test temperature followed by Min PWHT

54
| Curve B:The tra

! HIAEE: Bive Jai
| on curve betweer
| | and test temperature followed by Nin.PYHT plus S.C.

e TWBET
Test teaperaturel
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B 2 ki D b ke B 5% A% i 26
Figure 2 The transition curve between impact energy and test temperature
8 i3 Bend Test
B Pt S I AR, 22 RAR A2 A LU R S (R B S S E AT 2 170 25 G TS
AITFZSBURE R I 1 A TSmO i s e 25 b 226 3 MUE A BEJm  FLd i 1 s
I R TS AT AT 5 1) AN AT PR 26 BE T 3mm [ TF I GR B, aUF I S < S (1 2 A T 1 e ]
Ait, (AR A I s A Py B R R 5] L R A T I SRR BE ML T
Each 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 Al E R E
Table 3 Bending Test Requirements

A e , . 0 HAT ( .
i Ko R (m) M 2 ELEm) e g
. . . Bending Plunger
Test Temp. Type Dimension(mm) | Quantity . Bend Angle
Diameter (mm)
(a) AT .
S ) . 10X 38X200 1 40 180
¥ Longitudinal Face Bend
i n I 1) AL 7
boou Tes. (DTS 10X 38 X 200 1 40 180°
Longitudinal Root Bend

9 M JFEF AR Stress—rupture test

FIF- 2. 25Cr—1Mo $RHIKE (SAW) ROk —hPdtl S (K45 22 AR 7R 20 5 35 S REAT PR 1Y
I IR AR, T ASME S5 K B I R AT, SEVIE SR 2 40 F 3. 4 2R 2R, Hob—A4
PREAAR AT TR a2k (R84 R, — MR B TR gk . e 2R U
T

a. br Y BRE BT [3mm, 3R O A T e 1R T/2 Ak

b A 1 SR (0 e e 7 A A AT A 2 22D 19mm (R BERT

c. IR A2 R AR 5 AL PEEAT

9/14
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d. ARG 2 FAEAE 510°C 210MPa N HE ARS8 I i) 1 650h.

For 2.25Cr-1Mo material, each batch of combination of SAW wire & flux shall
carry out stress—rupture test with two specimens meeting the requirements specified
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.

bh. 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 510°C. The time
of failure shall exceed 650hr.

10 4588 4 J@ 4 5 A & Diffusible Hydrogen content of weld metal

HYTEAR 22 /AR RN . RS IS TE R 1Y AL & iR B K ARl U B iR e
JRY RS /NT25T 5ml/100g. 2 h5iE AWS A4, 3 5 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 150 3690-2000.

11 544 th)i& 2k Manufacture Requirements of Welding Consumables
11.1 5 %2 Welding Wire

a. JEL22 (VIR JEE AN B I AR SO VI 22 1Y) 75%.

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

b. AL Lo N AR 4, R A TR AR ST TR, A A TR B
AHAK T 1 SR A o

Each coil shall consist of one continuous length of wire. Weight and size of

cach coil shall be consulted between buyer and seller, the details shall be

10/ 14
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specified by purchaser in their procurement specification.
c. ez AN FiEE Welding Wire Appearance Quality

@ LR B2, ANAH A AR, A VA8 AR 2 X0
A Je E e B4 A AE o

The wire shall have a smooth and uniform finish which shall be free from rust,
scale, local scratch over half of diameter allowance, and local defects.

@ IR AN VAT, IR AEARUE R A P BEREZESE . 35 S b T AN 42
AR MR N RIRAS, SRR HT TS AN IR RS

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.

d. PSR L AT TR R 5, R RIS RN T B A0 o AR — i RO AR 22 L] JF
Jnsic.

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
electrode shall be identified so it can be readily located.

e. FLAH 53R 2 I, ASME CODE Sec. Il Part C SFA5. 23 [RA RHE AT

Other requirements shall be in accordance with ASME CODE Sec. I Part C SFA5. 23.

11.2 /857 Flux

a. SRR R4 5T, U B ORISR, IR AR IR AL SR LT 1 R ST dE .

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

b. ) IEAN S KA KT 0. 10%.

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

c. FRF KBS B A RS SK, DA BT E . GRS R AR R b
FARA T 0. 035%, il & AN KT 0. 040%.

The phosphorus and sulphur content of flux shall be low enough to meet chemical

11/14
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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. KR AU I 24 GRS « kA Gtk SO B 28D I TR B 20 S AN KT 0. 20%,

The weight of mechanical impurity (scrap, iron alloy globular and other
impurity) of flux shall be less than 0.20%.

e. JELFRI N A A R A A WA AR, SR 1 AT ) B T )RR 2 T AR R
0f, PHTRLE, WAL

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

. TN A R A VERE . FRBDPEE B

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

g. FLAR I 2R 2 W ASME CODE Sec. 11 Part C SFA5. 23 [ KHUE AT o

Other requirements refer to ASME CODE Sec. I Part C SFA 5. 23.
11.3 2% Covered electrode

. 5 24 7 I A8 5 5 A L 7 A AR S L, RS O L AN A B A I L P B
S A TURI TR SR o

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 15446 51 9 24 B2 {5y, AR THT IS R 5 BABRALE 51 IR
The arc end of each covered electrode shall be sufficiently bare and the covering
sufficiently tapered to permit easy striking of the arc.

C. A2 R AT IS RS, PRUEAE TR (480 A48 A R P AN A

The covering of the covered electrode shall be strong enough to prevent covered
electrode from damage during carrying and using.

d. M 2 24 RS KA KT 0. 10%.

Moisture of covered electrodes shall be less than 0. 10%.

12/ 14
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o. MRAC IO BESR : BLAR N 4. Omm (ARG, IO JE AN KT 4%;  EARDY 5. Omm [R5
o Mt BEAN N T 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%.

O, N T A AR, B RAFIIREE T EERE, % T

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

g. HAxihiis 55k 2 JASME CODE Sec. 11 Part C SFA5. 54 KFLE AT
Other requirements refer to ASME CODE Sec. II Part C SFA5.5
12 f%E Packaging

P T 24 K0, LRAIEAE IE 36 260 R g R AE L B A2 33 o A0 AR
)iz, JRA B N, PRUELRE AN S0 .

Welding consumables shall be suitably packaged to protect then 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.

13 A dEFRiH Marking of Packages

FEAS BB 1 1) A0 ISR T M s T 3k P 25

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

(1) filli&) %% Manufacturer's name

(2) HWm#FR Trade designation

(3) ASMEFRTHE S FIZ2E5)5 ASME specification and classification designations
(4) AT Size and net weight

(5) #t=. KI5k S Lot, control, or heat number

(6) 477 HIH Production date

(7)) W HETF-2%61F Recommendation for baking condition

13/14
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(8) JL5)4R ]~F Flux particle size

(9) EIRFRZE Warning label

14 MESHAUET Certified Material Test Report

PE7 TR A —HE OS2 FUETR . AR 2%, HEL AU AT RL S HOIET, FLA A el b

Fach batch of welding wire & flux and covered electrodes supplied by the seller

must of fer the certificate material test report including the following contents:

(1) B4R Trade Designation

(2) ASMEFRIE S5 AIAWSZE SIS ASME specification number and AWS classification

number

(3) #FANFPHE Size and net weight

(4) #2. KISk S Lot, control, or heat number

(5) A= H M Production date.

(6) H /"% H# Customer's name

(7) filli&k] 4% Manufacturer's name

(8) H/ YL S M AS Customer's Spec. No. and Rev. No.

(9) RIS FHIRM 4 F8 Material Designation of Base Metal for Acceptance Test
(10) #H4251F Weld Conditions

(11) #hbFE24F Heat Treatment Condition

(12) BFEREAEME R LS R Test Results required in this specification

(13) ASME SFA-5.23/SFA-5. 23MFIASME SFA-5. 5/SFA-5. SMEE 3K [ Bl 4 45 H Test

Results required in ASME SFA-5.23/SFA-5.23M and ASME SFA-5.5/SFA-5. 5M

(14) AT "5 Customer's purchase order number

(15) QAEAT A MIIE B 7 B A% 5 Certification Statement and Signature by

Responsible Person to QA.
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