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1. SR/ Scope

ASCAFRE T HT3RE 1/2 A% rL I H S B HE T 25 s B STUR F & e S0 AR
22 YRR ) i RIS AL K
This specification prescribes requirements for manufacture and acceptance of

low-alloy steel wire-flux combination for submerged arc welding for reactor pressure

vessel of Laiyang Nuclear Power Project Unit 1 &2.

2. 5| FAARHEFI A4/ Referenced Documents

REEIICA S 1, Hmop s i T4 30t

For undated references, the latest edition of the referenced document (including
any amendments) applies.

ASME BPVC 2007 edition through 2008 addendum.

ASME BPVC Section Il Material Specifications Part C Specifications for

Welding Rods ,Electrodes ,and Filler Metals.

ASME BPVC Section III Subsection NCA-General Requirements Division
1&Division2.

ASME BPVC SECTION Il Div 1 Subsection NB Class 1 Componaents.

ASME Section V Nondestructive Examination.

ASTM A370 Standard Test Methods and Definitions for Mechanical Testing of
Steel Products.

ASTM A751 Standard Test Methods, Practices, and Terminology for Chemical
Analysis of Steel Products.

ASTM E21 Standard Test Methods for Elevated Temperature Tension Tests of
Metallic Materials

ASTM E208 Standard Test Methods for Conducting Drop-Weight Test to
Determine Nil-Ductility Transition Temperature of Ferritic steels.

AWS A4.3 Standard Test Method for Determination of the Diffusible Hydrogen
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Content of Martensitic, Bainitic, and Ferritic Steel Weld Metal Produced by Arc

Welding.
AWS B4.0M Standard Methods for Mechanical Testing of Welds.

3. BAENR /General Requirements

3.1 ¥ K2 H)/ Standard and Classification

ISR 22/ Y85 205 S5 A2 SFA 5. 23H0FLE « 1R A4 255 HF9P4-EGN-GN.,
1 G RINEA IS, IR R A TR FAFEE9TT HIHE -

The combination of submerged arc welding wire and flux shall comply with the
provisions of SFA 5.23. The classification number of the welding consumable is
F9P4-EGN-GN. When using welding consumables of Category G, the provisions of

Section 9 of this technical specification shall also be met.
3.2 #iLKI5E X/Definition of lots

BEALIE 22 BN [R]— IR AL BRAP IR S [R]— WUk RS A [R] — il i Jo B A 2B 7 [l — 22
BOIRZS I EL

A lot of solid wires is the quantity of one size produced in one production
schedule from one heat and delivered in the same condition.

RGN RIS AR % R — e e R — 38 A I N A7 B A R

A lot of flux is the quantity produced from the same combination of raw
materials under one production schedule.

T3Ak, WAL RE SUNAT A NB-2420 1K EK

Besides, the definition of fuenace/lot shall comply with the requirements of

NB-2420.
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4. #li&/Manufacture

4.1 1B#/WIRES

4.1.1 15 22 34 R ~F/Size and Shapes

SE2A ) AN DA YR -

The size of wire and coil and shall satisfy the requirements of table 1 below.
R1 By RIR B RT

Table 1 Size of Wire and Coil

By HAMAZ (mm) HANE (mm) .
YR2 LR T ( ) ; (Kg)
Solid Wire diameter and Coil Inside Diameter 5 .ﬁ{m)ﬁ mm ﬁi ) &
Coil Width (mm) Coil weigh(Kg)
tolerance (mm) (mm)
®600 (0, +20) 120 (-5, +10» 75-100
D4+0.05
®300 (0, +15) 100 (-5, +10» 25

4.1.2 122 R H R &/ Surface Quality of Welding Wire

WRLL T NG 2] ANRIAT B TR SR A g B LA X AR 2 (1R 8 SR 2 A
FBLERAEA AR RIS RN o S5 L2 R TH A Fe VP o

The wire surface should be smooth and uniform without rust-eaten and scale or
other material that would probably affect the welding characteristic of wire and

equipment operation. Copper facing should not be allowed.

4.1.3 1R 22 17 5t B AN R e BE/Ejection Degree and Helix Degree of Welding
Wire

NE- 22 1) 5L R AT MR e JEE N A AR 22 REAE F S AR e s B REESE . Py SIRYIEBE I
ANFE AR RS R T &

Ejection degree and helix degree of welding wire should be sure enough to
make continuous and even wire feeding in the automatic welding equipment and not

affect the quality of welding process.
PR AL EGATA RE S AT i, RLAE LA AORE T RIRE A BT, ER—
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g PR 22 LA ] € FFIIRRAC o 7 22 B RE— MRS BNt [F] —Jp 5 Bt = (0 44
BHA Ao

Winding of wire should avoid twisting and sharply curving, leaving the wire

free to unwind without restriction. Outside end of wire should be marked and be
fastened firmly. Each continuous length of the welding wire shall be composed of

materials from the same heat number or lot number.

4.2 25/ Flux

4.2.1 RSSO RS be st B AR B AR5 B=2.. Bl 5 AR SRS LT 250
T
Ca+MgO+BaO + CaF + Na,O + K,0 + 0.5(Mn0+Fe0)
Si0,40.5 (AL,0,+TiO,+ZrO,)

W R (B)=

The type of flux is low-hydrogen sintered, basic index B=2. Basic index is
calculated by the formula:

Ca+MgO+BaO + CaF + Na,O + K,0 +0.5(Mn0+Fe0)
Si0,+0.5 (AL0,+Ti0,+ZrO,)

422 JEFINLEBURCIR, AT € FURTRSR L, I BENUN B AR AR 432 8L %
FRIR L . IR AR o

Basic index (B) =

Flux shall be granular in form and shall be capable of flowing freely through the
flux feeding tubes, valves, and nozzles of standard submerged arc welding
equipment.

423 RN (BRbL. BRI . BRE BBk A b YD 1 E
EADEEAMIRNT 0.20%; SIS KEAAGRT 0.10%; KR o A TUBE & &M
AEMEAG,  DURA ORI e R P v 35 B R

Weight percentage of mechanical inclusion in flux (carbon granule, iron chips,
ferroalloy bead and other inclusion) shall not exceed 0.20%. Moisture content in flux
shall not exceed 0.10%. Sulfur and phosphorus content shall be low enough in flux to

ensure the content of sulfur and phosphorus of deposited metal to meet the
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requirements.

424 MRS KEAR K T0.10%.

Moisture content should not more than 0.10% before delivery.

4.2.5 MEFIPROBREE S BN E AR, ThIRE SRR PR S BT S E .

Sulfur and phosphorus content of flux should be low enough to ensure the sulfur
and phosphorus content of deposit metal meet the requirements.

42.6 JRFINBEF LAY S RIFHIIRIE, PRUEEEZ (8] LIRTE SR 2
[ & RAF, P, SRR RN, EFRIN B R BeENE. = —
BAER, DN HUE AR IE S R TE MR, AT E%.

The flux can make uniform and good formation of bead, ensure good fusion and
smooth transition of inter-bead and bead with base metal. The flux should have good
detachability in deep groove welding. If one item of above is unqualified, this lot of
flux is failed to pass welding processing property inspection, rechecking is not

permitted.

5. RIGIMH/ Test

SRS B L R4 — U T T A A ZiE AT R A1t
The series of tests on each lot of wires and flux combination shall be performed
as specified below.
(1) MRz RIEH e R A2 o i
Chemical analysis of wires and undiluted weld metal.
(2)  IEHE RIS
Tensile Properties for weld metal.
(3) %
Drop-weight test .
(4 Rae Rl
Impact test for weld metal.

(5) JEHE Ry iE S ERE
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Diffusible Hydrogen Test for weld metal.
(6) ZliTEhE

Bend Tests
(7)  RTnpr i3

Tests for RTnpt Determination
(8) il Ae ih

Kv Transition Curve

6. JEERM/Weld Plates

6.1 BEf1/Base Metal

F T3 AR CRLAE IO B BEAE N2 51806 PR SR I Fe M BHE S A 2 4R
B FHESR B B 2 BTN o B9 S )2 204% SFA-5.23 HUAH R ZRIAT

The base metal used to make the test plate (including the backing strip) shall be
either the grade corresponding to the grade of the filler material under test, or a carbon
steel buttered with a filler material. The buttering shall meet the corresponding
requirements of SFA-5.23.

IR 25 2 N2 3 AT 55 44 < S P o ) 78 o B 18 2 AR B 1 AN SR T e A Lo
Ta, WEENEDHEE=Z HEREADT 5mm.

Buttering shall extend over all parts which may come into contact with the weld
metal deposited by welding. After machining of the bevels and surfacing of the
test-plate buttering, the buttering shall comprise at least 3 layers and have a thickness
of not less than Smm.

AR ST BT & SFA-5.23 LA R SCAFIREE i A2 BT 1k B 1 Y
FEEOR

The dimension of test plates should conform to the specification in SFA-5.23 and

this document , the size of the test piece should be enough for the tests and retests.
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6.2 B SE/Welding Parameters

BT R AR 2 A I ST IR R

The welding parameters for the welding plates as specified in Table2.
®2 BESH

Table2 Welding Parameters

IREFHE (mm)
4
Size  (mm)
PRZTTE B
Welding process SAW
JRRAE IR (PA)
Welding position Flat (PA)
TR
>150°C
Preheat Temperatures
T [
<250C

Interpass Temperatures

JE#k

post-weld heat treatment

250~400°C, Z/b 4 /N

250~400°C for a minimum of 4 hours

ZR/TRLIEN HR
Welding type DC
etk IEMR A
Polarity DCEP
HIL (A)
580~640
Welding Current (amperes)
HE (V)
28~34
arc Voltage (volts)
J5 3% (mm/min)
280~400
Travel Speed(mm/min)

6.3 WAL LS/ Examination of the Test Plates

YRR AE BURE BT N AT SR A M AS BRI . A6 36 321 SFA-5.23 4
17, 5N 2 NB-5320 ) E R . BB N 1% ASME 28 V 555 6 BEHAT, 45

BN £ NB-5350 [RZER,

Before sampling, the welded test piece shall undergo radiographic detection and

penetrant detection. Radiographic detection shall be carried out in accordance with
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SFA-5.23, and the results shall meet the requirements of NB-5320. Penetrant detectio

n shall be carried out in accordance with Section 6 of Volume V of ASME, and the re

-sults shall meet the requirements of NB-5350.
6.4 #ALF/ Heat Treatment

X0 T A P A6 AR AR S AT — S AUL PR AR B, AL AR T4 56 2 i B
I HEAT AT o ASADR 5 FAA FE AT R 2 DA K
A simulated stress relieving heat treatment shall be applied to the test plates for
Post weld heat treatment condition accepted test. The heat treatment shall be applied
to the welding plates before specimens are removed. This heat treatment may be
applied either before or after the nondestructive examination. Post weld heat treatment
shall be applied according to the requirements as specified below.
(1) AP IR 600~620C, HUAbFLLRIR ] 40 (0, +1) /M.
Holding temperature for the post weld heat treatment shall be 600-620°C, and
holding time shall be 40(0,+1) hours.
(2) AL 300°C LA RS, InFAnye AR AR 55°C/h.

Heating rate (and cooling) shall not exceed 55°C/h in the range above 300°C.

7. RIER/Tests Requirements.

7.1 tb22 401 /Chemical Analysis

TR L 2 RAEH — sk, BRELRE LB 0T 2 0 i X6
HE B 22 i FOORE EAT AL 22 3 0 A, (B A Sk A A 5 R R AE B — A 5
) — i EORE AT AL A 0 B

There shall be at most one splice in each coil of wire rod. Each coil of wire rod s
hall undergo chemical analysis. Samples shall be taken from both ends of each coil of
wire rod for chemical composition analysis. However, for coils without splices, it is 0

nly required to take samples from one end of each coil for chemical composition anal



CFHI SR PR & PR 22 )2 R IR JRA: 0

S 25-LYG-GWD-WMPS-WT-013
T fih: 12 of 27

ysis.

Fs e S A 2 A BRI 2 ) P AR R R SE A 7y, T DRV A BE S
Wik o

The sample of chemical analysis for deposited metal is taken from extension part
of the longitudinal tensile samples, make sure no dilution from base metal.

RS T ITIE LT & ASTM A751 FUE

The sample shall be analyzed according to ASTM A751.

W22 RS /AL A i R N AT & 3R 3 IRILE

Chemical composition for wires and weld deposit metal should conform to the

requirements in table 3.

K3 B RABBERBIERT (Wi%)

Table 4 Chemical Composition Requirements for Wires And Weld Deposit Metal (W1t%)

JLER
C S P Si Mn Ni Cr
Elements
JEes
0.07~0.17  <0.005 <0.006" <0.25 1.60-2.20 0.55~0.75 <0.15
Wire
FERA R N
<0.100 <0.008 <0.010 0.15~0.40 1.25~1.80 0.60~0.80 <0.20
Deposit Metal
TLE
Mo Cu Co \% N Sb Sn
Elements
jo¥e2 () m
] 0.42~0.55 <0.050 <0.02 <0.009 <0.0100 <0.005 <0.008
Wire
e AR N N
) 0.40~0.65 <0.050 <0.02 <0.010 ) <0.002 <0.010
Deposit Metal for Information
LR ) .
Bi As B Al Pb/Ti/W/Zr/O Nb
Elements
Jeez < PRt E RO Rt E
) <0.002 . ) ) ) <0.01
Wire 0.0100 for Information for Information  for Information
HHE)R < TRt EE
) <0.002 . <0.0005 <0.04 ) <0.01
Deposit Metal 0.010" for Information
¥#: (1) P. Sb. Sn. As ¥ &% Bruscato A N2 FHIEEK: (10P+5Sb+4Sn+As)/100
<15ppms,

(2) W HEE>0.001%MICHK
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Note: (1) P, Sb, Sn, As content according to Bruscato formula should meet the following
requirements:(10P+5Sb+4Sn+As)/100<s 1 5ppm.
(2)If there are other elements with content > 0.001%, detection and recording shall be carried

out.

7.2 71 RERES/ Mechanical Properties

721, BHEERBHMHIRLE/Tensile test for All-Weld Metal

BEAUAR 22 TR 7 AR SR S AR AL AR ZS B 25 1 R AT M8 e J F A 16
—REORES T, IR 350°C & WM RKE o hr il RE G 2 o T BE R B3R T
10mm f7 5, 1% AWS B4.0M ZREHATIRE . LR UK 4 Fror.

Tension tests shall be performed for each lot of wires and flux in the post weld
heat-treated condition and as-welded conditions. Two specimens for room temperature
and two specimens for 350°C shall be tested in each condition. Tension test

specimens center shall be 10mm from the finished weld surface, and the tests shall be

performed in accordance with AWS B4.0M. The results of tension tests shall conform

to table 4.
R4 BRI RS
Table 4 Tension Properties of All-Weld Metal
\ 0.2%JEiRGRE (MPa)
iR B (MPa ) N HEAHE (%) TS (%)
Yield Strength at 0.2%
Temperature Tensile Strength (MPa ) Elongation (%)  Reduction of Area (%)
offset (MPa)
i
580~700 >460 >22 >50
Room Temperature

350°C >520 >380 >17 >45

7.2.2. PR/ Impact tests.

LR 2 IERPIE SRR SAE GRS THITE L Vv BRIk O b
R, KV a3 Mlke. W56 R~FNAFE ASTM A370 B 11A BUREER,
RO ZRAT TR AR _E R 10mm 78 . /K35 AWS B4.0M BRE{TE L v Y
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B b e R IR SR A RN A2 R 5 PR o

KV Impact test for each lot of wires and flux should be performed in as-welded

and postweld heat treated conditions. Three specimens shall be tested for each series.
Specimens shall be in accordance with SA-370, Figure 11, Type A, and specimens
center shall be 10mm from the finished weld surface. The Charpy V-notch test shall
be performed in accordance with AWS B4.0M. The test temperature and result of KV

Impact tests shall conform to table 5.

K5 EIRLES B P itae

Table 5 Impact Toughness of All-Weld Metal

MR )
s Absorbed Energy A K & (mm)
Temperature HANR/ME (D EHE (D Lateral Expansion (mm)
Individual value (I Average value (J)

3C =80 =112 =0.90

18C =80 =112 =0.90
-15C >34 " =41 =0.85
-30C >34 " =41 =0.85

E: (D —HEDMERET R REE AR T 2.
Note (1) : Only one result below the minimum average value may be accepted per series of

three test specimens.

7.2.3.  EHERK/ Drop-weight test

FERRAS R TR A 1748 S R (TR . 15— IR 4 75k
P BFERAUNASTM E208H (IP3 A, BlFF G2 o T E AR _E 3% 1 10mm AL &

Drop weight test shall be carried out in as welded and post weld heat treated
conditions for the deposited metal. Two test specimens shall taken for each condition.
Test specimens shall be of type P3 in compliance with ASTM E208, and specimens
center shall be 10mm from the finished weld surface.

IR B AN G T-25°C, B SOhR v A S RE AN TR

The test temperature shall be not higher than -25°C, and two specimens show
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no-break performance.

7.2.4. W% RTnor W%/ Tests for RTypt Determination

WIS A FE SRS MPAAEHURES T AT . BMRIRE T, RS %
P RRE . EHEA L EBORVE EERRE, R 9 ASTM E208 P Y

Drop weight test shall be carried out in as welded and post weld heat treated
conditions for the deposited metal. Two test specimens shall taken for each
temperature and each condition. Test specimens shall be of type P3 in compliance
with ASTM E208.

RIE 7.2.3 KRR EE R, LR 5 CORALRR LRI, HEEARMA R
FEEANBT S R . I HAEMR TR SCHRIRIREE T, ZAE —MMAFEBR .
SEBRE Taor RUONIZIREE R E 5°C R AR .

According to the test results of 7.2.3, the test temperature is reduced by 5°C each
time until the result that both specimens do not break is obtained. And at the test temp
-erature 5°C lower than this temperature, at least one specimen is fractured. The actual
TNDT is the temperature value obtained by subtracting 5°C from this temperature.

WRAENB-233 1A A2 5 1 72 I8 B0 Jm IR Tpre MBS JBR Tapr . <-30C .

The test to determine RTypr shall be performed according NB-2331. The
temperature R Txpr shall not higher than -30°C.

T 2 4 55048 J IR T AR UAR S FE B D922 5mm, 1RE PG 2667 T3l Y
R BN R T I T/AFBAL o AR A2 S A A P i85 (2 S 6 28 ) 2R

The thickness of the test plate for determining the RTypr of the deposited metal

shall be 225mm, and the centerline of the specimen shall be located at the T/4 positio
n of the inner or outer surface of the test plate. The welding and heat treatment of the

test plate shall meet the requirements of section 6.

7.25. AR £/Kv Transition Curve

AL RS FIE 5 A B KV phai AR M 4. P & REEERA
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T 1307, WS NANT 1.3mm. FIR R ACFEBIIHAR N 50%%) B IR
.

KV transition curves at both as-welded condition and post weld heat treatment
are required. The KV energy in upper shelf must be greater than or equal to 130 J and
the minimum lateral expansion is 1.3mm. The temperature at 50% shear fracture
should be recorded.

i KV i th 4 R & 2078 6 MR T TS, F—iREIRE 3
ANERE o RN ORI T AR it — 2% 58 BRI I i 42 o AR ith 42 B A 5 I R e i
AT e FEZ I B 4 2% T 28

The minimum requirements to establish the KVJ curve shall consist of testing
series of three (3) specimens at a minimum of six(6) temperatures. Test temperatures
shall be selected to provide a full smooth curve. The transition curve shall be
developed in terms of both fracture energy and lateral expansion.

I R R ASTM A370 B 11A BUREEK . K35 AWS B4.0M (255K ik
TRV R e . 58 2 AL 1 DY AN

Specimens shall be in accordance with SA-370, Figure 11, Type A. The Charpy
V-notch test shall be performed in accordance with AWS B4.0M. The following four
(3) temperatures shall be included as a minimum.

(D &R MrEReErfRE GIPIEHBAKT 10%)

Temperature showing lower energy shelf(10% shear fracture or less).

(2) Tnprt33TC

(3) 0C

(4 &on EPEREERNRE (100%35DIEHAD.

Temperature showing upper energy shelf (100% shear fracture).
F T BV ERV i 3 22 it 2 10 0B B Y 9225 mm, R H B 2R A7 TR A
M BANR I T/4FAL o AR R R S A Ak P ik A2 56 6. 58 ) R

For test plates used to prepare KV impact transition curves, the thickness shall

be 225mm, and the centerline of the specimen shall be located at the T/4 position of
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the inner or outer surface of the test plate. The welding and heat treatment of the test

plate shall comply with the requirements of section 6.

7.2.6. ZpfEAE/Bend Tests

AR A B 5 20T S H PR e . SRR HeE . IR R Ak
RSk NATE R 6 FIRLE o

Bend test shall be carried out at after post weld heat-treated for the test plates.
Test type, size, quantity and condition should conform to table 6.

I 24% AWS B4.0M FIHUE AT« 0 hritEdy: WA HlG, fEhfmm
ARV IR R RS AL, FAANREC, AL A SR 1 AN
3mm.

The bend test shall be performed in accordance with AWS B4.0M. Acceptance
criterion: characteristic crack and any defects with dimension over 3mm in the tensile

surface are not allowed after bending.
#*6 ZkRe

Table 6 Bend Test

EHiELEN AR (mm) e TR0 KA
Type Size  (mm) quantity Test Condition

) ) 25

L ]-"ﬂf 1% . 10x25%200 2 D=4a a=180°P=6.2a
Transverse side bending

WA [

Ll . 10x38x%200 2 D=4a a=180°P=6.2a
Transverse face bending

M S

0 10x38x200 2 D—4a 0=180°P=6.2a

Transverse root +bending

E: DS MRS ER: a AT HIRAHERERE; P ONSURKIRIE

Note: D is the plunger diameter of the bend test machine, a is the thickness of the bend

specimens, and P is the distance between the shoulders.

7.3 ¥ ERUE & ERN 2 /Diffusible Hydrogen Test

IS EE R A A E I E iR AWS A43 RIEPAT . R AR ik g
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HASERGHA R T VA I E, MBS R Y A & B <4ml/100g.

The determination of the diffusion hydrogen content in weld metal shall be carri

ed out in accordance with the provisions of AWS A4.3. Measurement shall be perfor
med using gas chromatography or other more accurate methods, and the diffusion hy

drogen content in weld metal shall be < 4ml/100g.

8. HI%/Retest

8.1 NI — NG M 45 J I Tl i) st e A o B0 e R e R A R 5
A RERATING], JF N E R AT I

8.1 If an unqualified result is caused by issues in the test implementation process or d
efects in the specimen, the relevant result shall not be recognized, and the test shall b
e retested.

8.2 2 N HMEA — TS 45 RAGHEIS, AGHRIE I H % T ik 2R34T 2l
T LLAM RS I H A fovF R

8.2 If any test fails to meet its requirements for the first time, that test must be
repeated twice as required below. Retests for other items are not allowed.

8.2.1 My R BRI AT & ER N 7o R HEAT WS Bl

8.2.1 Chemical composition: For chemical analysis, retest shall be only for those
elements which fail to meet the requirements.

8.2.2 FifHVERE: HrhismRE. FE B LW R FIRAE Y AT H , #EAT X
(ER=R7W

8.2.2Tensile properties: Tensile strength, specified strength, and elongation after frac
ture shall be retested as a set in double quantity;

8.2.3 hilitERE: MTEMUE IR FEMA IR, AR G R AE
8.2.3 Impact properties : Two groups of retests shall be conducted at the specified te
mperature, and the results of both groups shall be qualified.

8.2.4 BhthRE: MAFMAE W, MRS RS .

8.2.4Bend properties: Two groups should be retest, the results of the two groups are
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qualified.

8.3 B IARE N SR AE EVIBG A AN REW R LR, N HE ) % i P BT 2B
W, RS EARSF AR T, AEEHR & B B a] LSO AN G R st
St H 24T =

8.3Specimens  for retest shall be taken from the original test
coupon. ; if this requirement cannot be met, a new test coupon shall be prepared for a
full set of tests. If the welding parameters remain unchanged, only the unqualified te
st item may be retested on the newly prepared test piece.

8.4 JrA MR R EATARFIEMER, ZiX R fevr—k.

8.4 All retest results shall meet the requirements specified in this technical document,

and only one retest is allowed.

9. BIXRMMBBEMM G KM F M B 2K/ Additional

requirements for filler metal for first application or with a “G” suffix

P E T =AU AR DR S B G RARIER, AT N
LA ER:

For trade designation of welding materials used for the first time in
third-generation nuclear power plants or the filler metal with a “G” suffix, the
following requirements shall be added:

(1) B E+ k6% 5 AL 53 B/ Experiences of welding material
Manufacturer

PR R G 7 7 SR AU HE R B, UE 2R R B A R A A U AR L
ORI A Tk b g NS

The welding material manufacturer shall provide information to prove the
application experience of the welding material in the field of nuclear power or other

industries with similar quality requirements.

(2) BRI EEEIEB/ Proof of the performance of welding
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materials

WEFEM RIS /& R AR R ], SR k2D el =M/t 5 il
UEIRZ IR A R R A A7 o A R AR VB I 00 T, HR 424k 22 il AT
DI PERE T DL A2 L E O EEK o 3R A IR B N S - R [R] PR R R AR ) 7 A2
77, BAMERE S, AE RS BAER DT A R RE AR

The welding material manufacturer shall provide evidence that welding material
have through at least three furnace/batch number of the test, show that the welding
material using the welding variable used in production, its chemical composition and
mechanical properties of weld can satisfy the requirement of regulations. Certificates
provided shall be of the same welding material manufactured by the same welding
material manufacturer, of the same trade designation, of the same type and without
significant changes in the formula.

(3)  JRHEAPRME A TEREIEBA I 53— F 75 :/Another method of proving the

performance of the welding material

N R IE AR IE R R SR A 9.2 W AGIEYE, T IEAT IS IE 2R A BHE
AR, HACE R AN T A BT R E B3R o 520 R = AN [A] fiy
/At A E D PR EAR (U R AR AR A Y 1 AR A R AR T i
6 75 E B A 7 v At P vt AT 6 94 200 T 2 AR AL A 4 T 2 (A S A Ak v 4
BN TEE RV IRV A1 RS ARAE RN | IOE TR S v A )
HIZEAEN, ARRET AR AL 2 B AN T 2 PR RE R K

If the welding material manufacturer is unable to provide the evidence in Section
9.2, tests shall be carried out to prove that the chemical composition and mechanical
properties of the welding material meet the specified requirements under different
conditions. At least three different furnace/lot numbers and at least two sizes (if more
than one is used in production) shall be tested for welding materials. The tests shall
prove that the requirements of chemical composition and mechanical properties can
be met in production using high and low cooling rates and similar welding processes

(i.e., high heat input, high inter-pass temperature, low cooling rate for thin plates and
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low heat input, low inter-pass temperature, high cooling rate for thick plates).

10. BEFHRIR/ Packing and Marking

10.1 A3/ Packing

JR 22 ISR EL% I ASME UV SR 1146 C e SFA-5.23 DL B et e, &1
b AT R B A e P i BIAR, BE Rl R O BN .

The welding wires and fluxes shall be supplied in sealed packages in accordance
with SFA-5.23 of Section C, Volume Il of ASME Code. It is necessary to prevent da
mage caused by atmospheric moisture, other contaminations, or normal mechanical da
mage.

JE-L2 45 N 90 AR RIS MEJE SR R AR LT o SR 22 9 GE N TS HL S L T
BB B, R LT HIR AR N REE mAR T . IRLLRINmOT IR IR IR —
HHNANRBIARC, EREA Z D], FEMEE D, PABTIER .

Each coil shall be banded with bands around coil from inside diameter. to outside
diameter. Electrodes shall be wound so that kinks, waves, sharp bends or wedging are
not encountered, leaving the filler metal free to unwind without restriction. The
outside end of the filler metal (the end with which welding is to begin) shall be
identified so it can be readily located and shall be fastened to avoid unwinding.

HEFA B L ORALE J FFAE I 0 A7 2 N AR SRR, ISR R T2
PEANANH AN HE IR 2 5 T BT & A B SFAFHIE

Packing of flux should ensure quality constant in two-year normal storage. The
welding performance of flux and the properties of stainless steel deposited metal
should meet the technical requirements.

R, SR BIE L2 8 N0 LI 55 TR 3P

All coils on pallet shall be covered to protect coils during shipment.

FE— N BRI IR 22 5 B BE MR L S

All coils placed on one pallet shall be of the same lot number.
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IBHFEAT R A E B i a2 3R T RE

The shipping pallet size and weight should conform to table 7:

KT TR R

Table 7 Size of Pallet

FEARL R st (mm) HE (Kg) @
Pallet type Size (mm) Weight (Kg)
Pallet for wire (wooden box) Max.960H*1100Wx1200L Max.1200/Pallet

E:
(D RSP ESEARB SR E
The size is including wooden support material.
(2)  FAEREEILLUN 1200kg (FUHFAZE+0/-10%)

The weight of pallet is approximately 1200kg.(tolerance +0/-10%).
10.2  #3iR/ Marking

9.2.1 #2251/ Marking of Wires
(1) HF—HRLLgwaA RS, FTaEHELx. A= i, 4
PEUR S A2 DL Rl 5 2 i F R IOk 5 B Y T
Each box of wire shall be identified to trace back to the lots, production date,
shifts, production line of wire and chemical composition of mixture and bars used to
produce wire.
(2) BHERLLH AL SFA-5.23 MESKRERR, H EEDERFBUITELR, #x
RENIFRAE SRR N AT b
Each coils shall be identified with the information required by SFA-5.23, it
contains the following information. The label shall be placed on the inside diameter
surface of coil.
— B K5 MRS
—Classification and trade designation.

— )3 7 A4 AR AT R A o
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—Name of manufacture and trade mark.
— R R AT L
—Size and net weight.
—ittT . g,
—Lot number and heat number.
—A4 7 H i
—Making date.
(3)  RLREAMERM B EHERPHRE
The surface of welding wires shall not be covered with oil or other harmful
protective agents.
(4) M5 22 fi B AN VEER T
The steel belt to be fasten the coil shall not be rusted.
(5) LA BT AR — e W B 602k, By LR 7R s S A0 i 47
e 52 BRI G 5e
The coil shall be wrapped with tough and moisture-proof material for prevention
of damage and dirt during transportation and preservation
(6) JRLEFZHNNIRGEA AR, 75 B AR i A58 ) 2 e}t [
Each coil shall be spirally wrapped with kraft paper and the end of paper shall be
fixed wish vinyl tape.
9.2.2 J&F4x1R/Marking of Flux
SIS VAN d N IR R o e s Wl e s R DK ] Y I N R o
Each flux container shall have a stamped, printed label which shall contain the
following information as minimum
— 13 7 44 PR AT R it 44 R
—Name of manufacture and trade designation.
— UKL R
—Particle size

—IfE
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—Net weight

— IR 5

—Welding material spec. No.

— T

—Lot number

—A = H

—Manufacturing date

— B AT R

—Bake temperature and other baking requirements
— R

—Type of flux

9.2.3 FEA#5iR/Marking of Pallet

FE& EHIFR BN AR T E R

The label or tag with following information shall be applied to the pallet:
—JEFAR 22 () S AR
—Classification and size of wire or flux.
—t5 .

—Lot number.

—ffil] 3¢ 7 44 AR RN 7 44 R

—Name of manufacture and trade designation.
— KRS .

—Purchase specification number.

—KI 5,

—Purchase order number.

—ELH) I

—Total net weight.
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11. JEZER/ Quality Requirements

10.1 FREFIEER

FE I 15 7 BB A HAF003 5 ASME BPVC Section [11 NCA-3800 ()% il
VI RIS it it B ORAE KA, BAREOR R & [ AT

The electrode supplier shall formulate and implement Quality Assurance
Program according to ASME BPVC Section [II NCA-3800 or HAF003. The Quality
Assurance Program shall conform to requirements of the purchase contract in detail.

DNRGAT BCH AR I AR AP B, — L — B — E R AR e A
A BCGEE N E N R 48] Ak v 4 AT %

CFHI, CFHI’s customer, and CFHI’s authorized nuclear inspector shall have
access to the supplier’s plant facilities and records for inspection or audit at each tier
of procurement.

CUEHT, AN FE T AT ST, 0T ARSI b 2 I NE AT 2
KT HEHE
When a nonconformance is identified by the supplier prior to shipment, the

nonconformance shall be submitted to CFHI for approval of the disposition.
10.2  MEHIIERA/ Certification of Material

LM BRRRAR S (CMTR) NBEEA —iE3c 5, JFED N THINE:
The Certified Material Test Report (CMTR) shall be delivered with the welding
consumable and shall include the following information as minimum:
(1) PrAZREAEZE T AR ) SEPRZE 2R o
The actual results of all required chemical analysis, tests and examinations.
(2) AT WIS 58 1 7 BT E] . TR A
6y Bk 96 ASD L8 EOR DR B A 1R (0 A, BRI TAR A BEAT IR 28 TAR I &A%
S ITHIAE CMTR L, B8R &4 - 7 IR I E CMTR L.
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The subsupplier’s certification for performing chemical analysis, tests or
examinations. The operations other than chemical analysis, tests or examinations
requiring maintenance of traceability, these operations and the approved subsuppliers
performing them shall be listed on the CMTR or the approved subsupplier’s
certification for the operation may be furnished as an attachment to the CMTR.

(3)  HiMs. BrovfEmA ™ Hil.
Size, supply quantity and production date.
(4 MEBRIREE.

Material identification description.

(5) MBI PR RGUEB A R0 CERRD;

The Material Organization’s Quality System Certificate number and expiration
date, as applicable.

(6> AHMZHAS I R G RN AR H I GE .

The revision and date of the applicable written Quality System Program, as
applicable.

(7> AWS Frife 5 (BFERA SR

AWS standard number (including version number) and classificatio
n designation.

(8) #t5. KKSE)S;
Lot number, inspection number or heat number.
(9)  SERRE A R ;
The actual welding parameters used.
(10) R 7E HL'5 MR AR 55 5
Purchase order number and the procurement specification number.
(11 AR & I ALPEIT 3K
Records of any nonconforming items including the disposition.
(12) HEFFHVRIE T2, WaM3e. bk, B EESH.

Recommended welding process, power source type, polarity, parameter scope,
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inter-pass temperature, welding position and other welding parameters.

(13) )5 KB KA AR G RACBE S, AR AN AR . PRI I
[ o

Post-weld heat treatment conditions and parameters, including heati
ng and cooling rates, and holding time.

(14> PEReRseh s, GRREDEAE . R T7E. R, AR L
S 45 R4

Performance test reports, including sampling locations, test methods
, test temperatures, sample types, and test results, etc.

(15) PR ) 4 BRI AR

Supplier’ s name and trade designation.

(16) MRFIZA, AR BURLEE . 518 A AR T-TRE St 8] B30 A
UL TR A EL] s R L2 AR I AE AN I BB s 22 b SOV B i I B I ) 45
B N IO VFREF B R T IA]

Type of flux, method of manufactured, particle size range and flux drying
procedure (temperature, hours and times), storage term, conditions for the recycling of
powdered flux, etc. The maximum allowable exposure time in the air ,
the maximum  allowable number of drying times and the cumulative

drying time, etc.

A7) W RARR G AT N AR R — AT, MR R SR A
1l 32 7 1 365 5 AR T e A 4 R IR, R SEADRLIE NL R  45 E A R e A
o

If the material manufacturer and the material supplier are different companies,
the material supplier shall transmit all material manufacturer’s CMTR to the
purchaser including material supplier’s CMTR.

(18) FEMMKIZZHT, %M BRI S BZAR A4 K FEIAF RN .

The CMTR shall be submitted and approved by purchaser before shipping.



