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Table 1 Dimension information of the brake disc

HMZd,/mm NAEd,/mm PATHT AR FE T/mm
640 350 24
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Fig. 1 Brake disc
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Fig. 2 Testing block and specimen
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Table 2 The positions and function for the flat bottom holes
of the reference block

FIEALg S SERALALE/mm fEH
1 1
2 2 RS
3 3
4 RERER LN ST 5
5 1
6 . B U0 W A2 A R 2
7 20
BB I RTS8 )

TEa: 75 PIRALIE AR IR A AT R

T, IEANERLENRERL, HIRFIMER
1~5 MHz, R BMERNL0~30 mm, HEEZFEEN
10~20 mm., HFZIARSECERK, ~5%EE,
ILEZEEASTM E609-2012 ( #5i5hxiN . (RS EINFIDET
RAEINBEQN ) M4/ EETE . HFiNGohE
PEENREE 24 mm, {RIEASTM E609-2012 ( $51E
WM. MESNISERAETBNEBEG ) ORI,
LBEMEBEEERAT25 mmit, EERERS MHz,
A ERE13~25 MmN ERL . BE, ME. &8AX
N BEESRRENBERNNMREEZESD. XA
SEHRPOFERANABINE. BFER. gt2=R
RENEUBERHEHTIRY, BEESITRIKRERMIILE
H. AERED Y. TSR3 .
x3 KBS

Table 3 Testing parameters
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Fig. 3 The relationships between frequency, element diameter, energy convergence depth and amplitude
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Fig. 4 Signal display results of the near surface and near bottom flat bottom holes
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Fig. 5 Mechanical system of the AUT equipment
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Fig. 6 Probe holding mechanism
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Fig. 7 Automatic scanning schematic diagram
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Fig. 8 Data display during testing
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Table 4 Comparison of the defect amplitude between the automatic testing and manual testing
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Table 5 Repeatability of the multiple tests
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Fig. 11 dB differences of each flat bottom holes echo for the multiple
automatic tests
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Automatic Ultrasonic Testing Technique and Experimental Study on
Defects of Cast Steel Brake Disc in Rail Transit

SANG Jin—-peng, WAN Sheng-yun, ZHANG Wen-xian
(CRRC Qishuyan Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

A reference test block was designed and the testing parameters were studied to solve the problem of poor
detection effect for near surface and near bottom surface of cast steel brake disc. After comparative analysis,
the appropriate frequency, element diameter and energy convergence depth were determined. The automatic
ultrasonic testing (AUT) equipment was developed, and the scanning path and parameters were designed,
which could test rapidly the two faces of the cast steel brake disc. Through the test of reference blocks,
specimen and real objects, it is found that the automatic testing could effectively detect the defects 2 mm near
the surface and 1 mm near the bottom surface. Automatic testing showed higher defect detection rate, better
testing repeatability and higher stability than manual testing. Compared with the manual testing, the efficiency
of the automatic testing was greatly improved.

Key words: brake disc; automatic ultrasonic testing; resolution of near surface; testing stability
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