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Study on the Locally Repairing Technique Bogie Traction Rods
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Abstract: The ER80S-G welding wire was used in this work to weld and repair the quenched and tempered 40Cr steel with-
out preheating. The repair of local defects in the traction rod of the bogie was simulated, and the differences between pulse
cold arc welding (PCAW) and traditional TIG welding processes were compared and analyzed in terms of repair welding
bonding strength, microstructure, hardness distribution, and the degree of influence on the performance of the heat affected
zone (HAZ). The results showed that the repaired welding layers of PCAW and TIG joints were well bonded, and no cold
cracks were found in the HAZs. The PCAW method with a lower heat input exhibits a faster cooling rate, a narrower HAZ
and only 1/6 angular deformation of that TIG welding. Moreover, the PCAW welding joint shows a higher strength and hard-
ness attributed to finer grains formed in the welding zone and HAZ, compared to the TIG welding joint. Despite having a
lower cladding efficiency, the PCAW welding is more suitable for locally repairing the bogie traction rods due to the higher
joining strength, smaller distortion, and minimal impact on the performance of the base material.
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Fig. 1 Traction rod parts
TIG it el F H G SRR, X T A4 1) S B0 A
XA o 3 Ak, TT 4R 2% — P ik v A5
AR L v AT AR B I R . B R L VR
it A7 1) R St 7E I (R RE BT R 5 TR ], KR 22 55
EIRI B SR & 456, BARE R AT/
PRAE T AR 0, TR AR A b A AR ik o ) e
RS [] T UORS B 45561 L 60 A B A8 R 22
5T AR Z R B A, DT T A 3 1 37 $4 % 25 e
5%, FGZ M XN SRR PR RESZ IR /N o ik e I
AR5 G 7 A ) (5 R T g m#or =L,
AT A0 3 i 2 B AR, AR 1) B2 5 | AT SRy B 1B 2
B FHPE R BE AT A9 o R AR SR FH ik opr i S
HTIG HE P A T 200 42 5 [ 1 AT 40Cr X647 Jmy 3
HLE B, 25 B AT Wi AP T 248 5 5 1RO
2 BT RS AR w2 PR R4S U T (1) 22
5 MBS T RN T IS %

1 REM R TTE

RIS RE R Ry 2548 1 AN 5 Ab B 40Cr HAA , 14
J5U e B B 30~35 HRC, L Hisi B 970 MPa, ik i R f
47200 mmx150 mmx16 mm. A A LSRG PR
YRR 7E B bt 2 1 FP R] FH 220 A BR4E T 1] 2 mm I
AR PP T 2R R P ) SR A SRR A 7
Y 21.2 mm M KL 22 ER80S-G , F:#F FIKE 22 11
2o AR 1,

®1 BHMELHLERS (RESE,%)
Table 1 Chemical composition of base material and welding wire
(wt. %)

M C Si  Mn P S Cr Ni Cu
40Crklbf 0416 0208 0.55 0.0185 0.0133 0.800 — —
ER80S-G 0.09 0.73 128 0.018 0.014 0.03 0.8 042
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Fig. 2 Tensile test specimen
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Table 2 Post weld angular deformation of test plates with different

processes
T4 S54RI /min PR X FEE/mm AATER/(°)
Tk opA 100 1 0.191
TIG /2 17 4 1.23
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Fig.4 Weld seam zone organization
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Fig. 5 Heat affected zone organization
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Fig. 6 Hardness distribution
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Table 3 Combined with strength test results

T2 ik pe LB /MPa UHisE I/ MPa
Jok 4 A5t A 677 932
TIG & G 617 762
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Table 4 Heat affected zone performance

T2 HUHiEE I/ MPa it g/

40Cr BA4 970 60

ok A 959 57

TIG 918 66
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