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Application of Ultrasonic Phased Array Technology in Weld Detection of
Rail Vehicle Bogie
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Abstract: As the main load-bearing component of railway passenger trains, the bogie frame has put forward quite strict re-
quirements for welding quality, and the non-destructive testing technology of its key stress welds has gradually improved.
Based on the structural characteristics of railway vehicle frame products, the internal inspection process difficulties of key
welds in railway vehicle frames were analyzed and solved. Ultrasonic phased array inspection was carried out on the welds,
which was verified in practical testing. Ultrasonic phased array technology can accurately detect various internal defects in
this type of weld seam, achieving full coverage inspection of key welds on the motor suspension bracket and brake pad sup-
port suspension seat of rail vehicle bogies, realizing early detection and elimination of defective welds, and effectively ensur-
ing the safety of rail vehicle operation.
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Fig. 1 Location of the weld on the bogie motor bracket
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Fig.2 Diagram of the weld joint on the bogie motor bracket
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Fig.3 Location of the weld on the bogie brake pad support bracket
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Fig. 4 Simplified diagram of the weld joint on the bogie brake pad

support bracket
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Fig. 5 Weld position of bogie frame ring
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Fig. 6 Welded joint of bogie frame ring
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Table 1 Acceptance levels 2 and 3 for technologies 1, 2, 3, and 4
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Fig. 9 Ultrasonic phased array detection results and positions
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Fig. 10 Photos of defects after weld seam grinding
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Fig. 12 Ultrasonic phased array detection results and positions
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Fig. 13 Photo of defects after weld seam grinding
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Fig. 14 Retest qualified after weld repair

L REE 7/ = TR LN 1))/ T3 125 N 8
B XA G . FE AR AR b el TR R A
SRS A BE R 1221k, SRR 1 Z PR
L IR BREE o Al 2B B e, I R {5 B
I B AS A 257 R B R B o I HV 2
e BN BERE IS KRG A B A A i 22 K S 2
SIREREEME LAY 5 03 A 7 AR SRR T S B | 33 1T 5
FARARAIES

WCHERE It « A% AR T2 ORI S R
Jor b TR R Sl I ] G i AR 3 1A 4
P IR [RDAFDGTHE A, ORAIE HL JICRE 5 7 0 IR e e
DI o R AR 1T R 30 30 BT ) L B T IR
VEPEIF SO | I BT R AR i ASA 2 8 3k £ i
Ko K iR mffEF B e Ene .
2.3 FrmZRMRINELE R B KBRS 4T

W 15 7R, 32 TS5 R BR A I 25 R] A FR

ASCRE DA A 0] B A2 ARG, A A8 1A 2
P A AR, BRI P A DO 75 2R AN ] £ 2
AR Sk AT 22 YR , SR FHAH 2 P A v B B 4
FRLINZ R S, — A A BRI R R R S
P 16 J2 8 P R BB B 1) — ZE LT (&1 17 2
XIRREGEST VB e BN H SRS |, 42 SOt F i R 4 1
HME SRS

SEMRMITCRE A, S AR DA

B15 LN E

Fig. 15 Probe detection position
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Fig. 16 Three dimensional view of ultrasonic phased array detection
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Fig. 17 Photo of defects after weld seam grinding
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