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ARTICLE INFO ABSTRACT

Article history: In general, piston rods can absorb both the shock and vibration to maintain the
Received 20 July 2019 stability of moving automotive wheels; a high-frequency heat treatment is
Revised 8  August 2019 performed to guarantee their quality. Appropriate nondestructive techniques are

Accepted 11 August 2019 required to monitor the degrees of this treatment. It is possible to quantitatively

predict the beam profile behavior and the degree of heat treatment for the outer
diameter of the piston rods by measuring the ultrasonic behavior of the rods
through an automated ultrasonic system.

The results of this study demonstrated that the specimens underwent this

Keywords:
Ultrasonic wave

Piston rods

Surface ultrasonic wave treatment had a longer time-of-flight (TOF) than the specimens without it,
Heated treatment indicating that it is possible to lower the surface ultrasound velocity. It was
Automatic system determined that the shock observer piston rod surface particles become both

enlarged and oxidized owing to this treatment and that the surface wave velocity
is affected by thermal oxidation.
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Fig. 1 Ultrasonic experimentation for generating surface waves
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Transducer

Piston rod

Fig. 2 Simulation configuration for generating surface ultrasonic
wave

Longitudinal wave

(a) Surface wave generation (2 psec)

(b) Surface wave generation (10 psec)

Fig. 3 Simulation modeling for the surface UT wave for the
piston rods
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Fig. 4 Piston rods for thr surface UT testing

Table 1 Piston rods under the high-frequency treatment

Samples Rockwell hardness | Transducers | Diameters others
(HRY) (MH?) (mm)
P1 20 (non treated) 2.25 18.2
P2 32 ” 18.2
P3 38 ” 18.2
P4 44 ” 18.2
2] (high frequency treatment)S AAISHE 31
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Fig. 5 Supports for measuring the surface ultrasonic wave speed
on the piston rods
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Fig. 6 Measurement method of peak-to-peak amplitude for the
surface ultrasonic wave speed on the piston rods
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Table 2 Variation of peak-to-peak amplitude for the function of
angles of piston rods

Samples Peak-to-peak amplitude (mV)

(HrV, others

samples) 1 2 3 Average

20 (P1) | 34.02 36.91 35.72 3555 |2.25 MHz

32 (P2) | 29.20 30.01 32.62 30.61 "

38 (P3) 18.61 19.71 18.11 18.81 "

44 (P4) | 1625 | 1713 | 17.82 17.07 7
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Fig. 9 Reconstruction of ultrasonic inspection system for defects
in the piston rods
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Fig. 11 Software for automatically measuring surface ultrasonic
waves on the piston rods
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