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WERK-STOFE 1.7225 

SYMBOL 42CrMo4 

GROUP Heat Treatable 

% Chemicals Composition 

C 0.42 

Si 0.2 

Mn 0.75 

Cr 1 

Mo 0.25 

Ni - 

V - 

W - 

Co - 

AISI SAE/ASTM 4140 



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
ة 

ار
م

ش
م

و
س

 
 /

29
31

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

 

1L2L

dFS

1B2B

 1R

waterV

L
t 1
1

2
2 

sampleV

d2
2 

waterV

L
t 2
2

2
2 

 12t 

 2 

22t

 

sampleV

waterV 

1
)()(

)(
2

2 
fGfG

fG
r

yyxx

xy

xy

)( fGxy

)( fGxx)( fGyy

)(tx

)(ty

FFT







m

mj
xx emR 


 )(

2

1
)(

 

 sf 



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
ش

م
ة 

ار
م

سو
 

 /
29

31
 

...
...

...
...

...
...

.
...

...
...

...
.

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

sf

f


2
  









m

f

mf
j

xx

s

semR
f

f

2

)(
1

)(

)(mRxx










  dePmR mj
xxxx )()(  







2

2

2

)(

s

s

s

f

f

f

mf
j

xx dfefP



CSD







m

mj
xyxy emRP  )()(

 )(mRxy 

][][)( **
mnnnmnxy yxEyxEmR  

 n]0[Enx

nyxy

TDOA

2

2

3










R
Sud

SR

 

 

 
 

  

  
 

  



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
ة 

ار
م

ش
م

و
س

 
 /

29
31

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

TDOA

TDOA

TDOA

TDOA

TDOA

2/TDOA

d
Vsample 

dsampleV

TDOA

2222
TDOATDOAddv ucucu 

du TDOAu 

TDOA

dcTDOAc

TDOA

TDOAd

V
c

sample

d

2

)(

)(





  

  
 

2)(

2

)(

)(

TDOA

d

TDOA

V
c

sample

TDOA







  

2

2

2

2

2

)(

1
2 TDOAdv u

TDOA

d
u

TDOA
u 
























TDOA

d
Vsample

2


TDOA

 



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
ش

م
ة 

ار
م

سو
 

 /
29

31
 

...
...

...
...

...
...

.
...

...
...

...
.

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

TDOA

TDOA

 

 

 
Time (us) 

A
m

p
li

ti
tu

d
e 

(v
o
lt

)
 

 

 

 
Time (us)

A
m

p
li

ti
tu

d
e 

(v
o

lt
)

 

 

 

[1] Mix P. E. Introduction to non-destructive testing, John Wiley & Sons Inc, 2005. 

[2] Mak D. K., J. Gauthier. “Ultrasonic measurement of longitudinal and shear velocities at elevated 

temperatures.” Ultrasonics, vol. 31, No. 4, (1993):245-249. 

[3] Date E. H. F., M. Atkins and G. V. Beaton. “Measurement of the elasticity and ultrasound 

velocities of steel.” Ultrasonics, vol. 9, No. 4, (1971): 209-214. 

http://www.sciencedirect.com/science/journal/0041624X/9/4


 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
ة 

ار
م

ش
م

و
س

 
 /

29
31

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

[4] Rommetveit T., R. Johnsen and Q. Baltzersen. “Using Ultrasound Measurements for Realtime 

Process Control of Pipelines and Process Equipment Subjected to Corrosion and/or Erosion.” 

NACE Conference Papers, New Orleans: 2008. 

[5] Schuster A. “On the investigation of hidden periodicities with application to a supposed 26 day 

period of meteorological phenomena.” Terrestrial Magnetism and Atmospheric Electricity, vol. 3, 

No. 1, (1898):13-41. 

[6] Welch P. D. “The Use of Fast Fourier Transform for the Estimation of Power Spectra: A Method 

Based on Time Averaging Over Short, Modified Periodograms.” IEEE Transactions on Audio and 

Electroacoustics, vol. 15, No. 2, (1967):70-73. 

[7] Carter G. C., CH. H. Knapp and A. H. Nuttall. “Estimate of the Magnitude-Squared Coherence 

Function via Overlapped Fast Fourier Transform Processing.” IEEE Transactions on Audio and 

Electroacoustics, vol. 21, No. 4, (1973):337-344. 

[8] Thomson D. J. “Spectrum estimation and harmonic analysis.” Proc IEEE, vol. 70, No. 9, 

(1982):1055-1096. 

[9] Rosenberg J. R., A. M. Amjad, P. Breeze, D. R. Brillinger and D. M. Halliday. “The Fourier 

approach to the identification of functional coupling between neuronal spike trains.” Prog. 

Biophys. Molec. Biol, vol. 53, (1989):1-31. 

[10] Safri N. M., N. Murayama. “Comparison of EEG-EMG Time Delays Calculated by Phase 

Estimates and Inverse FFT.” Electrika, vol. 9, No. 2, (2007):1-7. 

[11] Search Steel, Free Search for Steel Technical Property Data, http://www.searchsteel.com 

(accessed May 9, 2012). 

[12] Chen C. H., X. Wu. “The Application of EM Algorithm to Thickness Estimation of Thin Layer 

Materials.” The 4th International Workshop on Ultrasonic and Advanced Methods for 

Nondestructive Testing and Material Characterization, UMass Dartmouth: N. Dartmouth, MA, 

2006. 

[13] NASA, “Measurement Uncertainty Analysis Principles and Methods.” NASA Measurement 

Quality Assurance Handbook, ANNEX 3, National Aeronautics and Space Administration, 

Washington DC: July 2010. 
 

                                                           
1. ultrasonic testing (UT) 

2. transducer 

3. power spectrum 

4. periodogram 

5. windowing 

6. multitaper 

7. front surface (FS) 

8. back wall 

9. reflector surface 

10. time delay 

                                                                                    
11. cross spectral density function (CSD) 

12. auto spectral density function (ASD) 

13. magnitude 

14. power spectra density (PSD) 

15. sampling frequency 

16. inverse discrete-time Fourier transform (IDTFT) 

17. inverse fast Fourier transform (IFFT) 
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