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Abstract: As one of the key technologies of modern rail transit equipment health management system, repair and remanufac-
turing is of great significance to improve the reliability and economy of high-speed vehicle operation. Welding repair is the
most common and most applicable repair scheme for large welded components in high-speed trains. In this study, the weld
defects of A7NO1 aluminum alloy commonly used in high-speed trains were repaired by hybrid laser-MIG welding, and the
weld was nondestructive tested through the relevant weld nondestructive acceptance standard. In addition, more in-depth in-
tegrity evaluation of the repair scheme was carried out through mechanical property and fatigue property tests. The results
show that the weld was changed from the original unqualified to the acceptance level 1 standard through repairing. The hard-
ness together with yield and ultimate strength of the joints after repair was significantly reduced, but the young modulus and
elongation are increased by 10.4% and 153.6%, respectively, and the fatigue strength was increased by 33.8%, which pro-

vides theoretical and data support for the repair of damaged structures of high-speed railway trains.
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Table 1 Chemical Composition of A7N01P-T4 Aluminum Alloy and
Welding Wire ER5356 (wt. %)

JLE Zn Mg Fe Cu Mn Cr Si Ti Zr Al
A7NO1 435 126 0.19 0.16 041 0.17 0.08 0.031 0.11 HA4
ERS5356 0.10 4.82 0.10 0.10 0.12 0.05 025 — — HAi
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Table 2 Main welding process parameters
WO AW /A BV REY/(meminT) 223/ (memin™)
4 160 22 6.0 10.1
13, ARG AR E G, PRS- i2R L5 4 Radio-
flex-300EGS-2 ) X R LRAGIAS , 45 I L e 80 kv, Bt
YGEF1E] 0.2 min, £ 640 mm, £ K5 B 0.25 mm.
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Fig. 1 Quality inspection of welded plate 1#
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Fig. 2 Quality inspection of welded plate 2#
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Table 3 Basic parameters of laser hybrid welding repair for A7N01

alloy weld
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Fig.3 Defect removal of as-welded plate
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Fig. 6 High cycle fatigue specimen of hybrid welded joints
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Fig. 4 Hardness specimen for measuring
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Fig. 8 EBSD characterization of joints before and after repair
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Fig. 10 Hardness results of before and after repairing
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Fig. 11 Tensile strength curves of as-welded joints and repaired joints
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Table 4 Tensile properties of before and after repairing the joints

Fo PR WIRSRE bR JURLIES
/GPa /MPa /MPa 1%
{57 69 325 472 13.0
iRk 67 295 358 28
(LRSS 74 232 338 7.1
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Fig. 12 Typical fracture form of base metal tensile specimen
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Fig. 13 Typical fracture form of joint tensile specimen
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Fig. 14 Fatigue S-N curves of as-welded joints and repaired joints
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