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Analysis of Wire Feeding Stability Test for ERNiCrMo-3 Welding Wire
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Abstract: ERNiCrMo-3 welding wire is widely used in aerospace, energy, chemical engineering, and other fields due to its
advantages in high-temperature mechanical properties and corrosion resistance. In actual production, the wire feeding stabil-
ity has become an important factor influencing welding quality and production efficiency. This paper selects five commonly
used ERNiCrMo-3 nickel alloy welding wires produced by different manufacturers. Through wire feeding stability tests, the
feeding speed and feeding resistance of the wires are quantified, and the factors affecting feeding stability are analyzed. The
test results show significant differences in feeding resistance and speed among different brands of welding wires, with Wire
No. 3 exhibiting the most unstable feeding resistance and speed. By comparing the surface roughness of the welding wire, it
is found that surface defects of the wire are significantly correlated with feeding stability. The comprehensive analysis indi-
cates that the surface quality of the welding wire can affect the wire feeding stability.
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Table 1 Chemical composition of ERNiCrMo-3 welding wire (wt. %)

Gt C Si Mn S P Cr Ni Mo Cu Ti Al Nb+Ta Fe
GB/T15620—2008  <0.1 <05 <05 <0.02 <0.015 20~30 =58  8~10 <0.5 <04 <04 3.0~4.2 <0.5
AWS 5.14—2018 <0.1 <0.5 <05 <0.02 <0.015 20~30 =58  8~10 <0.5 <04 <04 3.15~415 <05
1# 0.005  0.08 0.03 0.001 0.005 2215 6458 9.1 0.001 0.17  0.03 3.69 0.09
21 0.016  0.18 0.11 0.002 0.005  22.02 6456  9.06 0.014 02 0.092 3.53 0.095
3# 0.0028  0.04  0.03 0.001 0.001 22.1 643 933 0.005 026  0.14 3.69 0.03
4 0.0050  0.03  <0.03 <0.001 0.001 227 640 878  <0.005 026  0.16 3.58 0.05
5# 0.033 020 0.15 <0.001 0.001 2275 633 887 0.024 028 029 3.41 0.41
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Fig. 1 Welding wire stability testing device diagram
20 LI, S PR 22 R pi it EL AR MR 4455 & GB/
T 15620—2008 (H S A 4 S 22 )™ (W A 220K
3HIELZ A it AR R R AR 22 TR IR/ N L, AU 509

mm, {H SRR A T Ho A pU R AR 22 . R 2278
2 URCIR A T T BRAN 58 42, BRTE KR 22 i ZE )
HE RIS , &2 P ECHIE FA b AR S8 Ik
A, A5 22 SRR R B it B AR /NI, S HE R 22
55 M e 22 ] i R4 T, DT S B30 22 BH 3 1K,
T 5 e L BRSO 1, 25 5 ) BRSNS 1 1
B0, e W MR W T
2 STHERNICrMo-3 &£ #A5h B 2150

Table 2 5 ERNiCrMo-3 wires relaxation diameters and warping

distances

yass FATH B A2 /mm A /mm
B L) T L) M
1# 645/662/649 652 3.6/3.5/3.7 3.6
2# 642/633/654 643 2.1/2.4/2.2 2.3
3# 520/505/502 509 5.9/5.7/6.2 5.9
4# 693/717/705 705 3.1/2.9/2.6 2.9
S# 649/636/643 643 2.3/2.1/2.5 2.3
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Fig.2 Variation of feeding resistance of different welding wires
with time
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Table 3 Wire feeding resistance test data
H2ZfH ) F N
' . W brifE 2z
BARME RME FHME
1# 22.66 16.58 19.43 6.08 1.18
2# 37.41 10.70 23.49 26.71 4.17
3# 170.43 19.52 69.87 150.91 27.38
4# 27.15 11.81 18.61 15.34 2.50
S# 23.60 14.27 19.90 9.33 1.17
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Fig. 3 Variation of feeding speed of different welding wires with time %%E/U("—‘ l-'/fT XJ"‘ ANo % 5 7"7 5 ﬁdﬁiﬁ_‘/ﬁﬁﬁ*ﬂ
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Table 5 Different welding wire surface roughness

1# 21 3# 4# 54
THYEREHIAER (Ra)  2.16 2.23 2.99 2.48 2.58
SYERHIBEEE (Sa) 2058 21.66 2553 21.82 2349
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Fig. 4 No. 1 welding wire surface appearance image
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Fig.5 No. 2 welding wire surface appearance image
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Fig. 6 No. 3 welding wire surface appearance image
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Fig. 7 No. 4 welding wire surface appearance image
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Fig. 8 No. 5 welding wire surface appearance image
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Table 6 Tensile strength of different samples

i PR E/MPa
1# 1413
2# 1374
34 1325
4# 1384
54 1473
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Fig. 9 Tensile fracture SEM morphology of welding wire No. 1
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Fig. 10 Tensile fracture SEM morphology of welding wire No. 2
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Fig. 11 Tensile fracture SEM morphology of welding wire No. 3
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Fig. 12 Tensile fracture SEM morphology of welding wire No. 4
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Fig. 13 Tensile fracture SEM morphology of welding wire No. 5
PRIt , B v R G G R 22 B 3K 22 AR T, 2
AR B PR R R T2 A AR s
2z T2 PUCFRAR AR, i

JERRMERE IR HRIRLRE P22 K v R, T L
B PRI BAT ST 10y AL R A P RE D
R THT , DT 12 e 7 22 B B0 PR R 55 5 Dl /D8
225 R BB R RANTRE M . IHEAh, PR Y Tl A
) ARSI ffy PR AR 22 P RE A — Bk, i — 2D R Tk 22
T

3 #Fig

X 5 Fh ERNICrMo-3 $5 5 & 4 M 22 i 1% 24
FeE Pk R BT AP PERE R 25 5 40 L A5 R DA
_Fénlb
(1) AR % B ERNiCrMo-3 15 22 1 7% 24 3+ 2
R B S A 2 5, U3 22 H ) R R D )
D71, SHARLL I35 22 P RE B 22 .

(2) #5822 1) 36 22 R e -5 3 i o o % DAY



5 6 1]

ok, % ERNiCrMo—3 M5223% 22 Fa s et /i 51

5K, 2 TAIRDAE 2 SRR A A 22 2 I Y B A ik 22
%ll‘io

(3) M35 5 ERNICrMo-3 F2 22 (1) i FH %5,

TR AR 7 0o i AR 4 T A 22 11 2 T Ak BT 0
SR LA , LA e Hok 22 B3 PR AR F2 oo

X BERIF T SRR A S S T 22 10 A 7 A R A

T EEAHE , I O P R TR AL ORI T
HESE

SE K

(1]

Rahul, Abhishek K, Datta S, et al. Machining perfor-
mance optimization for electro—discharge machining of
Inconel 601, 625, 718 and 825: an integrated optimiza-
tion route combining satisfaction function, fuzzy infer-
ence system and Taguchi approach [J]. Journal of the
Brazilian Society of Mechanical Sciences and Engineer-
ing,2017,39(9) :3499-3527.

SRELH A A | OIS A i 1 SRR i 5 A 1B
PRV R AR MR PRy I LT ], i TSR,
2020(6):1-10.

ZHANG H M, GU D D. Shape control of nickel-based
superalloy components in laser additive manufacturing
and its application in aerospace [J]. Electroprocessing
and Molding,2020(6) : 1-10.

BAHE R . o Cr 5 B BUAE 5 G AR 22 (1 1 48 b HC Bt e T
S EIEREID ] B At BRI A AR, 2018,
ZHAO Y X. Preparation of high—Cr content nickel—
based alloy welding wire and its high—temperature oxi-
dation and corrosion resistance [ D]. Nanjing: Nanjing
University of Aeronautics and Astronautics,2018.
Cortial F, Corrieu J M, Vernot-Loier C. Influence of
heat treatments on microstructure, mechanical proper-

ties, and corrosion resistance of weld alloy 625 [J].

(5]

(6]

(7]

(8]

(9]

[10]

[11]

Metallurgical and Materials Transactions A, 1995, 26
(5):1273-1286.
I, X E , /NS 5 [E 7 ERNiCrMo-3 Bt
BRI HIN T E AT [T ], FLARHL, 2021, 51
(12):111-115.
YUAN S S,LIU H D, WANG X Y, et al. Research on
hot processing and forming technology of domestic ER-
NiCrMo-3 nickel-based alloy welding wire [J]. Elec-
tric Welding Machine,2021,51(12):111-115.
S, ¥ I, 55 . 58T Inconel625 45 22 47 T
ZHIELT ] BRI, 2020(4) :68-71.
CHENG W, YANG Z,YANG H, et al. Study on the pro-
duction process of high—quality Inconel 625 welding
wire[J]. Metal World,2020(4) : 68-71.
BHEE, DRI, FEFERE, A Crit i a8 221
& LE R HHLUGERELT ] A (B E T, 2017, 46
(5):22-28.
ZHAO Y X,WANG S G,ZHUANG G X, et al. Prepara-
tion process of high—Cr nickel-based alloy welding
wire and its microstructure and properties [ J]. Nonfer-
rous Metals Processing,2017,46(5) :22-28.
GB/T 15620-2008, #t KB A a0t 22 [ S | bat. [ kn
HE R, 2008.
AWS 5.14—2018. Specification for Nickel and Nickel
Alloy Bare Welding Electrodes and Rods[ S ]. American
National Standards Institute,2018:5.
XU . 52 0 K 22 S BE FIAL 5tb AR A DR 3R % ik ok D
L] G s, 2003(4) :32-33.
LIU Y B. Factors affecting the wire deflection and re-
laxation diameter and their solutions [J]. Metal Prod-
ucts,2003(4):32-33.
GB/T 228.1—2021, @ A1 kL P8 55 1585 %
TRk (S ] Jbat rp Bk i ik, 2021.

i Mk - http ://www.71dhj.com



