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A Study on the Measuring Accuracy of Ultrasonic Hardness Tester
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Abstract

In recent days, the application of ultrasonics has been increased in the
field of engineering and medicine.

The ultrasonic hardness tester to apply the principle of contact compliance
method is entirely different from hardness tester in the past and in the practi-
cal use, the more precisive measurement is required because it has a slight
change of hardness value due to the difference of resonance frequency.

Therefore, in this study, as one type of applicative transducers which can
detect the optimum pressure load, ring type load cell was used in the measure-
ment of ultrasonic hardness.

From experimental results, it was compared ultrasonic hardness testing
method with the other hardness testing methods.

Also, the measurement error of ultrasonic hardness tester “could be me-

asured within 0.5 HRC F.S. in the case of 3.0Kg pressure load.

Nomenclature
(English letters) .
CsN : Coefficient of specimen. qQ, Static compliance of rod.
CtN : Coefficient of indenter. aq : Compliance of specimen.
d : Diameter of indented part. q, : Compliance of indenter.
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E Young's modulus or Modulus
of elasticity.

f : Resonance frequency.

fr.l First order natural frequency
of bar.

Af Variation of frequency.

L Length of vibration rod. .

m Mass of specimen.

m Mass of specimen.

(Greek letters)

4 Damping coefficient

ar Ratio of the length of the rod.
Vs Poisson's ratio of indenter.

Ve Poisson's ratio of indenter.

Qx Contact compliance.
S Cross-sectional of the load.
\Y% Velocity of sound in the
material.

X Reactance of specimen.
Zx,Zo Impedance of specimen.

o Density of the rod.

¢ Vibrational  displacement.

@& = %r tan ar {Non-dimensional

value)
I Ratio of elastic compliance.
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Fig. 2 Vibro-system of sensor and specimen.
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Fig. 3 Simplified vibro-system of ultrasonic

hardness tester.
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Number Description 8 | Battery(charging circuit)
1 Diamond indenter ) 9 Constant voitage circuit
2 Constant load spring - 10 | Mixer -~
3 Titan acid barium 11 Wave type forming
4 Vibration rod 12 | Wave amplitude forming
5 Drnvmgco:|~~ 13 | f—v Converter
6 Oscillator 14 | Ampilifier
7 Reference Osciltator 15 | Ampere meter

Fig. 5 Schematic diagram of ultrasonic hardness tester.
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tester.

69



VYT e M40 AM1E 1987, 3

Pon AP Mild Steel (HRC 20) = 3¢
Hard Steel (HRC 70) 9] #ME A &% o
2 HEEMEE 27 At mEREHMA S56C =
Quenching (900 C x 45 min w.c)& # Temper-
ing (600C, 500C, 400Cx30minF.C)&
124

o] Hlol = & Gas A& HFst #K (foil)
o] B+ Dite] A= (574 01lmm) =z
Standard specimen (Steel) ol ¥ AT HE
sen, TH A=A/ E 2 FUeE
3, ey

Fig. 8 & & Agel A3 A3 Ao Az
Eol9 Phto 1-& A¥ A5 et el

Sl
®
|

OH® | 9

Number Description

1 Ultrasonic hardness tester
Digital strain indicator
Ring type load cell

Measuring stand
Surface Plate

aos W N

Fig. 8 Block diagram of experimental appar-
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