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Application Research of Flux Cored Vertical Welding System and
Process on Locomotive Body Skin
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Abstract: The assembly and welding of the tension plates for the steel structure skin of the locomotive body is a key process
in the manufacture of the locomotive body, and the assembly and welding quality directly affects the appearance forming
and final assembly quality of the locomotive body. At present, the vertical welding process of tension plate is generally
manual welding with solid welding wire, with low welding production efficiency and unstable weld quality. In order to im-
prove the weld quality, the flux-cored vertical welding system is developed, and the TME711V flux-cored wire with good de-
hydrogenation performance is developed. The welding wire adopts Mn-Si-Ni-Ti alloy system, which can improve the weld
toughness under the joint action of strong deoxidization and nitrogen fixation elements such as aluminum, magnesium and ti-
tanium. The contrast test between manual solid welding wire and automatic flux cored wire is carried out on the body of
HXD2 freight electric locomotive. The results show that the flux-cored wire can increase the welding current to 180 A
(manual welding 130 A), the welding speed to 30 cm/min (manual welding 18 cm/min), and the weld shape is beautiful. The
tensile strength of the weld increases by more than 10%, and the impact toughness increases by more than 20%.
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Fig. 1 Vertical welding beam of Locomotive body
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Fig.2 Schematic Diagram of Motion Mechanism

1.2 IRNEEFIZE

5 AR AR A, R GERI 8 L 7 L AL
PRI, A 8007 8 B sh S HUH A R RS AL,
PR RS VO B, I R G sL B, B
PRIRE I BN IR 3 Fl7s

Pl BB - LA 7 B P il 40, 2R Sl
LI Sl as O , T R S 0T O N 4 AT
R SFETT W, RN R X T g
TSRS R 2, N T 2 xR gz sh 2
Bt Aot o i R sh i 4230
JE RSN A A5 B N ) A A 67 B R I R] 432
g a5 B ], BRSP4 7R



124 @igig\

2022 4
o1 BEERRE 1T e TR AR W T S B A WL 4 G AR N 45 )
2| s pesy e OIOMAH| %oz s, mim s .
o— e
L E H H E b} v
i T8 v 8 BB [VD-SO0FR |
DA YD-500FR
A #AMcU | [eeeeeees] O:
8 (OHEEETY . BFIER Y s o #
RIS R
ey 380V AC o
PRI T L R el "
£i5h Fizz)
| PVM | PWM |zl I

3 EHISRThEERE

Fig.3 Functional schematic diagram of controller
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Fig.4 Swing mode of welding gun

7GRN B A o SR A S5 R N N I T
BRI T LA F 2R

(1) 3778 e e s il o sl s ]
PLIRZ )iz Sl AL S R s il 5 o

(2) S IEATE A A R o X TR AR R T
P A RREE M, KR T KR A I T, 7 A
Jof REAR B A DA 1 AR T |, % 48 il T AEA T By
BraUAs ol SERT IR 12 A7k, Je B P A T 1 Ty
BE , DA IR g i At BE S AR AR TR

(3)Sr APl o X T SR M A 5 42 AR
4%, T IRAER L, SR ORREAS AR N B S — UK,
T, 5 BN ) 42 5y, 2 ) AT DA S Sy AR e AR
R R Sl LR S A B R Sl R T DAGE A AR
AT -

(4) PRz TR ARG 2l o FE il #8 T DL 5 4
P S A T SR, DA SEER R R A sl 3l
51k
1.3 EBEREE

A T YD-500FR A2 LR L ST AR /N4

il
o

d

E5 SEmigsBEdEsE

Fig.5 Overall diagram of experimental equipment
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Table 1 Composition of base metal alloy (wz. %)

C Mn Si Ni Cr Nb Cu Al S P N
0.14 1.04 0.17 0.02 0.022 0.021 0.021 0.04 0.02 0.012 0.005
22 KRt
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Table 2 Chemical composition of drug core (wz. %)

TiO, ALO+SiO, MgO Al+Mg+Ti Mn+Si Ni  Fe+HAl
40 12 10 10 15 3 Ak

K3 BHEREEHS (RESH, %)

Table 3  Alloy content of welding materials (wz. %)

C Mn Si Ni Cr \'% Cu Ti Fe
0.49 1.40 0.27 0.52 0.03 0.01 0.03 0.06 Ah
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Table 4 Parameters of traditional semi-automatic CO, welding with

solid welding wire

i SRR I S et
I /A N /(ecm-min™") /(Jrem™)
1 110 24 14 188
2 130 24.5 18 176

RS AHRLCOSKERIFETESH

Table 5 Parameters of automatic CO, welding with flux-cored wire

i JREERE FIH R JRPE i
45 /A N /(cm+min™") /(Jrem™)
3 180 26.2 30 157
4 210 27 34 167
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Fig. 6 Tensile specimen
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Fig. 7 Photo of automatic welding seam
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Fig. 8 Metallographic photos of welds
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Table 6 Mechanical properties of samples

1 SRR PURRE PR whili iR
g /MPa /MPa 1% /1(-40°C)

1 434 500 27.5 80

2 445 515 29.5 88

3 474 580 345 108

4 450 545 31.0 100
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