55 H8 @"2%\ Vol.55 No.8
202548 H Electric Welding Machine Aug. 2025

RIS
S ctons reormorooy |

DOI: 10.7512/j.issn.1001-2303.2025.08.07

EQ NiCrFe-7A tii il 45 Jm DDC 22y
USRS

ZKE,E AU B KL, ERELIERLE OB
LSBT A I (0 B S T PR E R B S, A 22 730050
2. VIR PEVEREA B RAR A PR R, W) A 5T 643000

M OE: AT XAE—FTRERE BN XS HRESL, ¥ EQ NiCrFe-7A #4715 5 & B AV A B R AT %, A
T BIBALIR S T4 690 &2t MR BB SR T, KA B T -4 403X 3 (Strain-To-Fracture ) . 32 4 & F
BHMBLEAET RRBE T HA G LB R ML E T, 4R AW, EQNiCrFe-TA &4 Bty FHimk B
LA B PE LR T B AR, B AR RGR R R A 950 °C~1050 °C, ARG R 2 T 4 4.21%. &k B Lah
RZRHERIT B4 Hra, B A S, KA SR I &, 5 a5 A3 A, 47 hAa4TLAE AR 35, &Rk
BRI RN I, R MG ERA R et B A fe R ey 4, —2 RELEMTHET R,
K4EH: EQNICrFe-TA W42 5 ; B & -F 80X R4 IE; SR K AL

hESES: TG457 SCERFRIATG: A XEHS: 1001-2303(2025)08-0068-06

Study on the DDC Sensitivity of the Deposited Metal of Nuclear Grade
EQ NiCrFe-7A Solder Strip

MENG Changxin', CAO Rui", YANG Fei’, XU Xiaolong’, WANG Ruomeng?®, JIANG Yong’

1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal, Lanzhou University of Technology, Lanzhou 730050, China
2. Atlantic China Welding Consumables, INC., Zigong 643000, China

Abstract: Based on the key core technology of Hualong-1 and in-service nuclear power units, the EQ NiCrFe-7A weld
metal was taken as the research object to understand the change of the microstructure and crack sensitivity of Ni-based 690
alloy in high temperature service. The crack sensitivity and microstructure evolution of the material at different temperatures
were characterized by strain-to-fracture test and scanning electron microscopy. The results show that the high temperature
ductility-dip crack sensitivity of EQ NiCrFe-7A weld metal decreases with the increase of temperature, and the crack sensi-
tivity temperature range is 950 °C-1050 °C, with the minimum critical strain of 4.21%. The high temperature ductility-dip
crack is affected by the grain boundary morphology and the distribution of precipitated phases. With the increase of tempera-
ture, the proportion of large-angle grain boundaries increases, the residual stress increases, the pinning effect of precipitated

phases weakens, and the high temperature ductility-dip crack tendency increases. The residual stress enriched near the crack
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can promote the recrystallization grain and twin, and fasten the crack propagation to some extent.

Keywords: EQ NiCrFe-7A weld metal; strain-to-fracture test; grain boundary characteristics; high temperature plastic defor-

mation crack

SI AR K&, WE B K% EQ  NiCrFe-TAMW M HEI A4 Ji DDC RLUHURIERTIE[1]. FARHL,2025,55(8) :68-73.
Citation:MENG Changxin, CAO Rui, YANG Fei, et al. Study on the DDC Sensitivity of the Deposited Metal of Nuclear Grade EQ NiCrFe-7A Sol-

der Strip[J]. Electric Welding Machine, 2025, 55(8): 68-73.

0 5l

][/

690 44 )@ T Inconel R IRE 4, HE
[E] SMC 23 Rl FEERIE 600 4 4 FE Al b 41 Ry 71 i inh
4G BT Lo o AR S . R 690 A& &
A B KT R AP 8 T 2
REA T el | i LA SR S IO A SR R R e
K FTE S DR A TR K HEAZ F AL A 2 4 2
KA (UNFRUE % TR ) 78 28 & 45 5 ) v i R
59 I3

ZEIRKR A A% (SG) 2 e K HERZ HEL il (PWR) i
Fe—Iml 5 Iml A AR AL, HAR LA BRI iR
BFB 258, 5 kA S TSRS,
T AZ UG 2 4ia T BRI 690 B AE N
FRVRR A AR ) F BRI FE IR F v & 7 A
[ R B 220 (DDC, ductility dip crack) , S CK
RREB L AEAE TR W ) 1y i ] g i 2
Srak I 57 S0 ZE B0, W A% LA ) e A ia A TR
JSCTEAE RS o

H A, T [ 76 B L A 5T U 5 [ AMIS A 7
—E 2210, H.56F DDC JF AHLH 1 R 5 —IA
W IR ARNEIN, 1 S8 S LM 1 7 b Fn B
F 1k, B DDC FF 24 5 b2 i [ 2, A SC R Gi i
58T P 690 A & 7E AR FIR B 0 T AL 40
AL AR A, B TE R 690 B R M A
FWIF 2 N PP AL AR B R R S 1

1 REAHE

1.1 R

RIS R R PGSR A AR HEAY Ni-Cr-Fe &
YT EQ NiCrFe—7A K47 X i HEXR T LI A
FINA 7 4 IT e v A8 - 24 (STF) ik gw . 157 48

BAb2E AT AN 1 s B T AR 2 iR .
F1 EQNICrFe-ABEBERBUER D (REHE, %)

Table 1 Chemical composition of EQ NiCrFe-7A weld metal (wt. %)

Ni Cr Fe Mn Nb Si Al Ti Cu C
Bal. 3049 7.60 1.7 243 055 0.15 0.08 0.022 0.025
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Table 2 Welding process parameters
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Fig.2 EQ NiCrFe-7A cladding metal crack sensitivity curve
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Fig. 3 Size of precipitated phase of EQ NiCrFe-7A cladding metal
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Fig.4 SEM morphology of EQ NiCrFe-7A cladding metal at different

test temperatures
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Fig. 6 XRD analysis results of precipitated phase
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Fig. 8 EQ NiCrFe-7A cladding metal at 750 °C and 1 050° C - propor-

tion of grain boundaries with different angles
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