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(1) 287 U e H] & 2K
Page 7: The requirements for test plate preparation
revised.
(2) 580l Bl MERA.
Page 8: The description for type of current and
polarity revised.
(3) 510 7: B C &EEK.
Page 10: The content of element C revised.
2023.07.18 | B | CFC | (4 12 T1: B it ZiR, FIER
Page 12: The requirements for bend tests revised.
(5)  # 14 7. fEC5hn A B Pt 25K
Page 14 : The requirements for accelerated
intergranular corrosion test revised.
(6) 2515 1. fBrisEk.
Page 15: The requirements for package revised.
(7) 2516 7. fEOUbRiREE K.
Page 15: The requirements for marking revised.
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1. JaEE/SCOPE

ARICAE T R A B I H S B HE 77 75 4 B 3k & < St ol 17 2 4]
AN ) K

This specification prescribes requirements for manufacture and acceptance of
nickel-alloy bare solid wires for reactor pressure vessel of civilian nuclear

equipments.

2. BRI //Referenced Documents

RCC-M #i3i HIVE S H, 2007 hit

RCC-M. 2007 Section IV Welding

RCC-M #i3i 1014 MC j5, 2007 hit

RCC-M, 2007 Edition III Examination Methods

ISO 9400-1990 Nickel-based alloys - Determination of resistance to
intergranular corrosion

AWS A5.14-2009  HRAIER & GG IR 78 22 AR 22 v

AWS A5.14-2009 Specification for Nickel and Nickel-Alloy Bare Welding

Electrodes and Rods

3. BAESR /General Requirements

3.1 ¥ K&K H|/Standard and Classfication

A5 22 (14 1] 125 AV 56 S5 2 AWS AB.14 1 R AH L EE 3K
Acceptance of the bare solid wires shall be in accordance with the provisions of

AWS A5.14.
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3.2 #tHIE X/Definition of lots

FERIR 22 b [F)— b5 A2 — AN A2 7 1) 36 o 390 P A= 7 1) ) — RIS B i R A5
A lot of bare solid wires is the quantity of one size produced in one production

schedule from one heat.

4. #ilig&/Manufacture

4.1 B2 R~F/ Size

WRLLEAR SRR EE A ZENER 1 EIAT .

Wire diameter, coil diameter and coil weight are shown in Table 1.

Rl By RBREeH/R~

Table 1 Sizes
HiE . p
Diamelter N KR R A B
mmd Allowed tolerance Length (mm) Coil Diameter(mm)  Coil Weight(Kg)
®0.9 40.01 / ®200/d52, W=55 5
1.2 40.01 / ®200/d52, W=55 5
®2.4 40.01 100015 /

4.2 Y vE B 5] B /Finish and Uniformity

RLL M NOZTEAGOCHT , WA R . SRR B R F BN R 25 5
HITERERE A AR ZREL. Mb. RIJR. AL AL B oRYIn .

The wire shall have a smooth finish that is free of slivers, depressions, scratches,
scale, seams, laps and foreign matter that would adversely affect the welding
characteristics, the operation of the welding equipment, or the properties of the weld
metal.

BT 22 NN R — b S GRSk I S K T R 22 IR 4218 H B AT
R EATTIS, ARgm S, RS



CFHI BRIE A G ST I 22 R B VE fiAs: B

YRS 21-CFHI-GWD-WMPS-WT-008
I fh: 6 of 20

Each coil shall be a continuous length of wire from a single lot of material

without welds. Wires shall have been made so as not to interfere with the uniform,

uninterrupted feeding of the filler metal on automatic and semiautomatic equipment.
4.3 ESRE R/ Winding Requirements

PRGN TS B S5 BURAE, (R LZAETHREPRS T REE H
ATt MReziybbim ORI —im) NMAINRBRC, HREA %R, H N E
74, PABIERA M .

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.

HF 2. 25 TN 22,587 i 1 65 22 1) IR MR i JE 2 A 45007 224 F B IR AN~ H 3l
RIS 5]k 22,

The cast and helix of electrodes in coils and spools shall be such that the
electrode will feed in an uninterrupted manner in automatic and semiautomatic

equipment.

5. IR HE/ Test

X RE— T IR L H D AT T B ER

The acceptance tests on each lot of solid wires as specified.
(1) JRLLEEE w7 Byt ORE)
Chemical analysis for wire and weld metal.

(2) WHEEAMALE RSFIEE A B
Tensile Properties for weld metal (As-welded / PWHT).
(3) W& Eid AR RSFRE R EE)

KV Impact test for weld metal (As-welded / PWHT).
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(4) FEET il RSHEE L)
Bend properties for weld metal (As-welded / PWHT).
(5) JEHEEMEEMIALE (RS, PEHE. PR EES+ED

Accelerated intergranular corrosion test on weld metal (1 reference specimen, 1

test specimen which shall be subjected to a heat treatment, 1 test specimen which shall
be subjected to the sensitizing treatment after heat treatment).

(6) ALK (RS GHRAEED

Metallographic Examination (As-welded / PWHT).

6. EEAM/Weld Plate

6.1 &M/ Weld Plate

SR T WA 7 1) 28 R A AT R AL B AR

The test plates for acceptance of filler metal shall be prepared both at

As-welded condition and post welding heat-treated condition.

AR B 1) 8 N AT & RCC-M S2532 HIZESR o MR B RS MARF & NF EN 1597-1
FedEd 1.4 BRHSE .

The test plate shall be prepared according to RCC-M S2530. The dimension

of the test plates shall be in conformance with type 1.4.

6.2 Bt#4/Base Metal

S ESULORERTY TR EY ISR

— IR Ny 5 I e SR AR R O AR ik & <

The base metal used to make the test plate shall be nickel-alloy and the grade
corresponding to the grade of the filler material under test.

— RGN, MHEZ 2 DR 3 BREREE (BEZEEEANT

5mm).
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or a carbon steel buttered with a filler material of the same grade as that to be

accepted. And the buttering should be welded for 5mm at least on the test plate.
6.3 22 ¥/ Welding Parameters

BARATR 3R 2 47 S HO AT 1R 5%
The welding parameters for the welding plates as specified in Table2.

R2 RESH

Table2 Welding Parameters

R AL (PA)
Welding position Flat (PA)
T HGE B
%J\un/ﬂ]lg >150°C
Preheat Temperatures
SEAEINYE
TE )35 <50°C
Interpass Temperatures
Ji B 250-400°C, /b 2 /i
post-weld heat treatment 250-400°C for a minimum of 2 hours
AR HiRIEE
Current and Polarity DCSP
U IR R (A Peak current: 210A~290A

Welding Current (amperes) for Automatic GTAW Base current: 110A~210A

FLEIVE TR (A

Welding Current (amperes) for manual GTAW 140A~220A
BUREAR LR (V) 011
arc Voltage (volts) for Automatic GTAW
FLEIEBEE (V) o018
arc \Voltage (volts) for manual GTAW
MU AR AR 3 (mm/min) 150220
Travel Speed(mm/min) for Automatic GTAW
F LI SEIH (mm/min) 80150

Travel Speed(mm/min) for Automatic GTAW

6.3.1. RMRAL/ Examination of the Test Plates

PR AT AR 2@ R . 8 B I A S e g, 7 4%
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RCC-M MC7100. MC4000. MC2000 1 MC3000 ¥i 5E 47T, Nk F] RCC-M S7710
WER T IR NG

Visual examination, liquid penetrant examination and radiographic examination

for test coupon shall be carried out in accordance with the requirements in RCC-M
MC7100, MC4000 and MC3000 respectively. The results shall satisfy class |
requirements in RCC-M S7710.

6.3.2. FUhFHE/ heat treatment

AL PR RN HEAT FAKE . A5 I AL B A 296 2 LA T 3K

Post weld heat treatment shall be carried out for the after PWHT condition tests
plate. Post weld heat treatment shall be applied according to the requirements as
specified.

(1) KRR 615+ 15°C, HUCFRLRIENT[E] 29 (0, +1) /N,

Holding temperature for the post weld heat treatment shall be 615+15C, and
holding time shall be 29(0,+1) hours.

(2)  JRAE 300°C LLERS, fnFAIA A R ARG 55°C/h.

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

7. RWER/Tests

7.1 4k &4 Hr/Chemical Analysis

JR L2 A0y BT AR BRI 22 R L 3%, (HAVDF 3 BTG, MO R
22 1) Sk HURE

Chemical analysis for solid wire should be taken from at least 3% of total coils
for each lot, but at least 3 coils for each lot.

FE-LL A S 0 A 1R L B B 2 A e A A T

The sample for chemical analysis may be taken from the reduced section of the
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fractured tension test specimen.

W2E ST ITIE R & RCC-M MC1350 #ILE -

The sample shall be analyzed according to RCC-M MC1350.

W22 RIS JBAL A i AR NAT S 3R 3 IFLE -

Chemical composition for strips and weld deposit should conform to the
requirements in table 3.

R3 BLRIEBERIERS (Wt%)

Table 3 Chemical Composition Requirements for solid wire And Weld Metal

JR22 C S P Si Mn Ni Cr
ERNiCrFe-7 <0.030 <0.008 <0.010 <0.50 <1.00 Balance 28.00~31.50
ERNiCrFe-7

. <0.030 <0.008 <0.010 <0.50 <1.00 Balance 28.00~31.50

Deposited Metal
ERNiCrFe-7A <0.030 <0.008 <0.010 <0.50 <1.00 Balance 28.00~31.50

ERNiCrFe-7A
. <0.030 <0.008 <0.010 <0.50 <1.00 Balance 28.00~31.50

Deposited Metal

Item Co Mo Cu Nb+Ta Fe Ti Al
ERNiCrFe-7 <0.020 <0.50 <0.05 <0.10 8.00~11.00 <1.00 Y <1.10Y
ERNiCrFe-7 o o

) <0.05 <0.50 <0.05 <0.10 8.00~11.00 <1.00 <1.10

Deposited Metal
ERNiCrFe-7A <0.020 <0.50 <0.05 0.50~1.00 8.00~11.00 <0.50 Y <0.50 'V
ERNICrFe-7A oW o
<0.05 <0.50 <0.05 0.50~1.00 8.00~11.00 <0.50 <0.50

Deposited Metal

Other elements (Co. B. Zr.

Item N B Zr w \Y . >
N included ), Total
ERNiCrFe-7 <0.030 Test Date Test Date Test Date Test Date <0.50
ERNiCrFe-7
) <0.030 Test Date Test Date Test Date Test Date <0.50
Deposited Metal
ERNICrFe-7A <0.030 <0.005 <0.020 Test Date Test Date <0.50
ERNICrFe-7A
<0.030 <0.005 <0.020 Test Date Test Date <0.50

Deposited Metal

%7/ Note:

(D AT BERME N 1.50%.
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Al+Ti is 1.5 0%maximum.

(2)  RRf A g L BUE R T3 BEAT 04, anfe W o i h R IR HA TR,
PRt —2 o, L EM R s EA BT R RE 2 “HiooREE (BF Co. B.
Zr. N 7 FTRLE AR RAR -

The weld metal shall be analyzed for the specific elements for which values are shown in this
table. If the presence of other elements is indicated in the regular analysis, further analysis should
be performed to determine that the total number of those elements does not exceed the specified

limit of “other elements (Co. B. Zr. N included ), total” in the last column of the table.

7.2 J1%M 8835/ Mechanical Properties

7.2.1. PR/ Tensile test

FEALR 22 AR SRS RS BRSO 26 A P AT IS e IR b i se , & — 15k
AF, FEIEA 350°C %M MAFE, RCC-M SI120 HH TR . 56 4h B ILEK 4 iR,
Tensile properties and conditions shall be carried out for each lot of wires in the
post weld heat-treated condition and as-welded conditions. Two specimen for room
temperature and two for 350°C shall be tested in each condition. Weld metal tension
tests shall be performed in accordance with RCC-M SI1120. The result of tensile test

shall conform to table 4.
R4 BB L Bh e

Table 4 Tensile Properties of Deposited Metal

. JERGEEE (MPa)  fufHsefEE (MPa ) IEAH (%) Wi (%)
Temﬂzzture Yield Strength Tensile Strength Elongation At Room  Reduction of Area

P (MPa) (MPa ) Temperature (%) (%)

= I

Room =310 585-750 =30 SRAE St
Temperature

BLAE S B S|
350°C >190 >510 S ST Hds S AL ST H s

For Information For Information
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7.2.2. MR/ Impact Toughness of deposited metal

FALR 2 IE R R RS AE G PAE P T T, B RET % 3 Mk
B R RGT NAT & RCC-M SI312 HYER, fE R IRHATE L V BYER D il .
=R IR 45 SR M 2 AKV =601,

Impact test for each lot of wires should be performed in as-welded and postweld
heat treated conditions. Three specimens shall be tested for each condition. The size
of each specimen shall conform to RCC-M S1312 and the test shall be applied at room
temperature. The value of each Charpy V-notch impact specimen shall be equal to or

more than 60J.

7.2.3. ZlPEgE/Bend Tests

RN HEAT 25 M PERE IS, WRERPSR. B MU R Sk g 26 1 ML AT
H3% 5 HHLE .

The samples shall be taken from composite welding plate. Bend test shall be

carried out at as-welded and post weld heat-treated conditions. Test type, size,

quantity and condition should conform to table 5.

77 1%4% RCC-M  SI1200 KM E AT . WXFEE # 5, FERLMT A SLVF H
WEARHEMEMRL, BARE SIS IERKEAS - 1.5mm. K
JEAE 0.4mm A B VPR SR AN 3 1S

The bend test shall be performed in accordance with RCC-M SI200. After

bending, the face in tension shall be examined. Any detects over 1.5mm is _not

allowed and the quantity for detects longer than 0.4mm can’t be more than 3.
5 TitkRe

Table 5 Bend Test

EHiEEES RS (mm) B TR0 KA
Type Size  (mm) quantity Test Condition
pany
s TX30 2 D=4a 0=180°

Face bend
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Root bond TX30 2 D=4a 0=180°
EAERIES
LRI 10XT 2 D=4a a=180°

Transverse side bending
A TARBEE: D S MRS SRR a NS AR 5 E

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

the thickness of the bend specimens.

7.3 &K%/ Metallographic Examination

PRSP PRSI BBEAT S AR R . S ARR IR KIS RCC-M SI 400 fr) 22
RBAT B AR

Metallographic examination shall be carried out in the condition of as-welded
and the condition of after heat treatment. The test shall meet the requirements in
RCC-M SI 400.

TG AR IS N TCATATRE RIG G T T FLEERE .

Macrographic examination: No visible cracks or any incomplete fusion,
inclusions and any porosity.

TS TBOKR 200 (53047, JREE NICIMEREL. ARME & A BRI .

Micrographic examination: No present of cracks, microcracks, incomplete fusion,
inclusions and so on in 200X magnification.

Metallographic examination shall be carried out in the state of welding and in the

state of heat treatment.
7.4 o 1] J ol 33 A5/ Accelerated Intergranular Corrosion Test

pim 18] B U B A EX AR R AT R /D s R R E SR, HIEMBEX PASh 3%
RCC-M SI 600 i EHAT -

Accelerated intergranular corrosion test shall be carried out._The samples shall

be taken close to surface of the welding plate according to RCC-M S| 600. When

taking test specimens, the minimum amount of metal shall be removed from the
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surface of the deposit.
REEKESEER T, RN 4X10X70mm, $E 3 8, H 1 Hug
SR, 1P HRE, 1 B A B AR GRAC R+l .

The samples shall be taken along the direction of welding. The dimension of the

specimens shall be 4X10X70mm. The number of specimens is 3 pieces. One
reference specimen are in the as-welded condition, one specimen shall be subjected to

a heat treatment and one specimen shall be subjected to heat treatment and

sensitizing treatment

AL BT A B A B ORI T, B sliE R4 (700£10) 'CX30
SR ELALEE, THR RS IR BRI AN 5 708h, SRJS L (605D Clh &
FELRA S 500C, RIGTW .

Heating time shall not exceed five minutes. Specimens shall then be cooled in
the furnace very slowly to 500°C at a constant rate of 60°C£5°C per hour. The
specimens may subsequently be air cooled.

BLA&HE 1SO 9400 B 34T IR . .«

Corrosion test shall be performed according to 1SO 9400 method B.

BRI AR A AN S AT it () S ot 5| RS R ZRSUTT 2 m), 5 R ARSI, W]
e AHER R .

The specimens subjected to bend test should not exhibit fissures or cracks that

result in intergranular corrosion. Microscopic examination shall only be performed

where doubt arised.

8. X IH/Retest

JUAZ 2 — RIS B R BT H 5 IREZ 50 H 2[RI B30 26 1 HEAT XUt
FER K. R 9K E [ m il F o, AR REIRE B E R
BAXFERITEOL T, AU M — ki, SR AT A IS, T S icts i
A 6 445 AR 42 5 T /2 IRE PR 3K

If any test fails to meet its requirements for the first time, that test must be
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repeated twice. The results of both retests shall meet the requirements of this

specification. Specimens for retest shall be taken from the original test coupon. If
impossible, a new test assembly should be prepared for all the tests.
T, RSB AR S EREIBLE TR AT EL, KA RN A
Ei o WEAEH, MNZRATE LN 1009%K05, 75 7 DO A4 AR T LA
For chemical analysis, retest shall be only for those elements which fail to meet
the requirements. Test results should be totally qualified. If failed again, this lot solid

wire should be inspected by 100%, only qualified strips will be accepted by the buyer.

9. AIEFFRIR/ Packing and Marking

9.1 f.3%/ Packing

A R R 22 N AL R AWS-5.14 ZR DL B AR (%, RIRIELE IEH 264
B AN A R A 2 4

Each spool or package of wires should be provided in hermetically sealed
package in accordance with AWS-5.14 to prevent damage during shipment and store
under normal condition.

FE [EI RIS PR P 88 PO 22 3 2% 2 EH ] — 4P b5 TE AR e Sk i AR 2H RR

All spools with the same size shall the the same heat and lot without splices.

PR 25 R R AR NAZF5F, AN AL .

The wire shall be level wound.

BEALIE 22 BOZAAF AL BRI T N, AR iid A A Ry E

Each spool shall be placed in a closed carton for protection for shipment.

FERE BT A A8 AR 22 BZ 2 R — L .

All cartons on skid shall be one lot of wire.

FERAR L2 115 BN 72 A RIS $10%.

The tolerance on net weight of wire coiled on each spool shall not exceed =+

10%.
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IBH LA R A E B Vi A2 3R 6 HE

The shipping pallet size and weight should conform to table 6 below.

6 BRI

Table 6 Size of Pallet

Fosr Al JsH (mm)® 5 (kg)?

Pallet type Size(mm)* Weight(kg)**
BEIRKMFERE (ORHIFET) Max.960H <1100W x<1200L Max.1200/4%: 4%
Pallet for wire (wooden box) Max.960H>=<1100W>=1200L Max.1200/Pallet

e (D AT EFEARTUSRM K
This size should be meant as including wooden support material.
(2): FREMITE, FEALAYEFITPIN 1200kg (FoVFA Z+0/-10% )
If possible, the weight of pallet is approximately 1200kg (tolerance
+0/-10%).

9.2 HriR/ Marking

EBHEL KM 22 K — I ER S PR 2 -

Adhesive labels shall be attached to the outside of the cartons and one side

of each spool.

PP B0 AR B D B ) 2 5 BLIZ SR, AE[Rl— LIS i IEA b, AR B b At
ARTFHEE RIS

All cartons and pallets shall be numbered consecutively. No carton or pallet
number shall duplicable that of any other carton, or pallet contained in the same
shipment.

PR EREAE: FTA AR R AWS-5.14 [ERFRN, 2D R N2

Unit containers: All labels shall be identified with the information required by

SFA-5.14, it contains the following information as minimum.

— R~F
— Size of wire
— #t5. PEERK S
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— Lot, heat or control number

— AWS 735

— AWS classification . No.

— Ffr

— Trade name

— {fHE

— Net weight

— il B B R A A4 AR

— Name of manufacturer or supplier

— A

— Producing date

— B-RR2DAARRRE, ATEERLK PR, A DL K G
R 22 R PR 2 1 Y ]

— Each box of wires shall have labels which could trace back to shifts,
production line and the range of chemical composition of the core wire

AR O e R T BB B bR BR TR B S AR 1S
EAT W5 Z AR RS R

Packing of unit containers: each box shall be plainly marked with the same
information required on the unit containers in addition to the purchase order number
and the specification and revision number/letter.

PR 22 BN ELAE AR E L o 70 7 BT AR B R R Y R

The following should be shown strikingly and clearly on surface of each packet
of strip and flux.

— MBS MRS .

—Classification number and brand.

— i) AR AR o

—Name of manufacture and trademark.

— R R A4

—Size and net weight.

—ftT. RSP G 5.

—Lot, heat and inspection number.

—HE 7 H
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—Making date.

10. JREZER/ Quality Requirements

10.1 FREHRIFER

—EMN VPO PRE AT A N R R PRIE AR AR, BCE SN A A
AR BT R GRS o R R LK TR DRAIE A R B ZE R BT 2 T — 8 (R R S A
2.

The supplier shall have a quality assurance program that has been evaluated,
qualified and audited by CFHI, or the supplier shall hold a current Quality System
Certificate. The supplier shall incorporate appropriate quality assurance program
requirements in subtier procurement documents.

R B AR R BN B, —E —E R R BUZ R
A BGENBEN TR ZETA] L $Efih i AT sR

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.

REEHT, AR E T — AT ST, X AR & U AL TRk 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  FRLHIEBR/ Certification of Material

EREMEIREAR T (CMTR) NFEARA —EEsg b, I 2R N
The Certified Material Test Report (CMTR) shall be delivered with the welding

consumable and shall include the following information as minimum:

(D PFraZREAEAED T RIS 56 Y SE RS 2R
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The actual results of all required chemical analysis, tests and examinations.
(2> BEATAR S SIS BRI 0 T AR o X BRALSE T
6y i 96 A AP ZEOR Or BB 1R (1 A, BRI AR REEAT IX 28 AR S 4%
T4 CMTR L, B8R 548 0 7 IR Y E CMTR L

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.
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Size and net weight.
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Material identification description.
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The Material Organization’s Quality System Certificate number and expiration
date, as applicable.
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The revision and date of the applicable written Quality System Program, as
applicable.
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Specification and classification designation.
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Lot, control or heat number.
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Welding parameters
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Purchase order number and the procurement specification number.
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Records of any nonconforming items including the disposition.
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Supplier’s name and trade designation.

— R4 RCC-M S5142 %l FEM ) TEPFE R v, WA ESE: MEETIRIE
LA PUBRPERE: RECLE. MIERE. M. SHOOH . Z R A 5%
55

Qualification data sheets per RCC-M S 5142, including the guaranteed

geometrical, physical and chemical characteristics of the filler material, welding
procedure, source type, polarity, parameter scope, inter-pass temperature, welding

position, storage term, etc.



