5 434550 4 Y] 7R 2l R Vol. 43 No. 4
202648 A Journal of East China Jiaotong University Aug., 2026

XEHS:1005-0523(2026)04-097-12

2 A A B B R I T T E 5

N

W AT ET R REE L EARL R RE RS

(1. T ZERG RO B R B B AR TRESE VT3 AR 210031 ;2. Ek s i J5 42 A1 2\ B g 5 440 s v 1 E 34
YL A it 21003153, SO R T RN T AR5, T K& 116024)

FE 3 THE E 4 AR M eI B TG PR, A5 S K W i BT T LA B K AARAN BT 2R R AL e 5, L
PR S IR IR R T AR AE AR LR T AR B IR E A T, R TS M AR M
#9if T AR HEAT T MM G R R . BREAN, B BT a0 SR TR ERA LY EEER, G, EFRH#ITT
MM LEM 09 BT TR, O R RGBT T A e B AR R R AR, R R G S H E A T AR
R IEM G IF BT IBH I,

KR A KOBIAT B R T A

FE S :U270.6 XERFRARAD: A

A B HE AT, 78, 5. £mERE MBI R m BT T AR [T]. 4 & il K5 $4R,2026,43(4)
97-108.

Study on Straightening Technology of Vehicle Thin-Plate Structures
with Electromagnetic Induction Heating
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Abstract: For the welding deformation of rail vehicle thin-plate structures, the traditional flame heating straight-
ening process suffers from issues such as high noise, loose plate body, and unstable straightening effects. This pa-
per proposes the application of a high- frequency induction heat source to the straightening process of vehicle
thin-plate structures. Corresponding induction heating power equipment and specialized tooling were designed,
and numerical simulations and experimental studies were conducted on the straightening process of the roof and
sidewall thin- plate structures. The results indicate that the flatness of the thin plates after induction heating
straightening meets the process error requirements. Finally, workshop tests of the induction straightening process
for thin-plate structures demonstrated that the induction heat source offers advantages such as a small heating
spot diameter, effective plate surface tightening, and no overheating phenomena, which are suitable for correct-
ing welding deformation in vehicle thin-plate structures.
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Fig. 1 Photo of the thin plate after induction heating
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Fig.2 Thin plate model and water cooling area
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Fig.3 Curve of temperature change at point A
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Fig. 4 Temperature contour of the small test plate
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Fig. 5 Flatness in the direction of the arc of the vehicle roof structure
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Fig. 6 Flatness in the length direction of the roof structure
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Fig. 8 Temperature contour of the thin plate structure
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Fig. 9 Vertical displacement contour plot of the vehicle roof
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Fig. 10 Thin plate Mises stress contour plot
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Fig. 11 Flatness in the X direction of the side wall structure
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Fig. 12 Flatness in the Y direction of the side wall structure
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Fig. 13 Three-dimensional model of side wall structure
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Fig. 16 Contour of the vertical displacement
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Fig. 21 Photo of the side wall induction heating correction
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