
المبادى الفيزيائية بالأمواج فوق 

الصوتية
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Where:

VL1 is the longitudinal wave velocity in material 1.

VL2 is the longitudinal wave velocity in material 2.

VS1 is the shear wave velocity in material 1.

VS2 is the shear wave velocity in material 2.
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The loss in acoustic energy that occurs between any two points 

of travel
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شكل الحزمة الصوتية لمجس حزمة عمودية
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شكرا لإصغائكم 

الأبحاث الصناعيةومركز الاختبارات 
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• In pulse-echo testing, a transducer sends out a pulse of energy 
and the same or a second transducer listens for reflected energy 
(an echo).

• Reflections occur due to the presence of discontinuities and the 
surfaces of the test article. 

• The amount of reflected sound energy is displayed versus time, 
which provides the inspector information about the size and the 
location of features that reflect the sound. 

f

Test Techniques - Pulse-Echo

plate

crack

0 2 4 6 8 10

initial 

pulse

crack

echo

back surface

echo

UT Instrument Screen
46



47



48



49



50



51



• Two transducers located on opposing sides of
the test specimen are used. One transducer acts
as a transmitter, the other as a receiver.

• Discontinuities in the sound path will result in a
partial or total loss of sound being transmitted
and be indicated by a decrease in the received
signal amplitude.

• Through transmission is useful in detecting
discontinuities that are not good reflectors, and
when signal strength is weak. It does not
provide depth information.
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بلواحد يرسل ويستقبمسبارلا يمكن كشفه 
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Test Techniques – Normal and Angle Beam

• In normal beam testing, the sound beam is introduced 

into the test article at 90 degree to the surface.
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Test Techniques – Normal and Angle Beam

• In angle beam testing, the sound beam is introduced into 

the test article at some angle other than 90.
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Test Techniques – Normal and Angle Beam

• The choice between normal and angle beam inspection 

usually depends on two considerations: 

- The orientation of the feature of interest – the 

sound should be directed to produce the 

largest reflection from the feature.

- Obstructions on the surface of the part that 

must be worked around.
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Test Techniques – Contact Vs Immersion 

• To get useful levels of sound energy into a material, the air between 

the transducer and the test article must be removed.  This is referred 

to as coupling.

• In contact testing a couplant such as water, oil or a gel is applied 

between the transducer and the part.  

• In immersion testing, the part and threvious slidese transducer are 

place in a water bath.  This arrangement allows better movement of 

the transducer while maintaining consistent coupling.
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Test Techniques – Contact Vs Immersion 

• With immersion testing, an echo from the front surface 

of the part is seen in the signal but otherwise signal 

interpretation is the same for the two techniques.
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فوو يفبوو  يوالتووعيتولوو ياا تووياي يو  تالفسووب  والبلووو هي ووعيال الوو يالفو ووو ي ووعي
.(piezoelectric)الكه ضغط ةعفله يعلىيالخ لةي

:الكه ضغط ةالخ لةي
توقعإذاطبيعية،بخاصيةالكوارتزأهمهاومنالبلوراتبعضتمتاز

كهربيةبشحنةوجهيهاأحدشحنخارجيضغطتحتمنهاشريحة

تانعكسالشريحةتلكمطتوإذامعاكسة،كهربيةبشحنةالأخروالوجه

يوجهشحنإذابمعنيعكسية،خاصيةالخاصيةوهذهالشحنات،تلك

بتلكوتمددت،أوانضغطتمتضادتينكهربيتينبشحنتينالشريحة

بتتابعوالتمدداتالانضغاطاتمنتتابعاتعليالحصولنستطيعالطريقة

.الوجهينمنكلعليالشحنةنوعتغير
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http://newenergyandfuel.com/wp-content/uploads/2009/07/Schema-of-Piezoelectric-Effect.gif
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تم يستخدم في الاختباارات التاي تاLithium Sulphateالليثيومكبريتات 
لانةاالا  عنااد در ااا ةاارارض  نخاًااا  اادابأ ويت يااب بةناال ةو  ابليااا عاليااا ل

.في ال اء 
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البروباتأنواع 
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أحادي
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Single crystal probe

Amplifier unitTransmitter unit
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مكوناته
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 Use single transducer as emitter and receiver

 Transducer has common connection to emitter and 

amplifier, thus produce large transmission pulse

 Large dead zone thus useless for near surface flaw 

detection
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أحادي الكريستالبروب
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ثنائي
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 Design to eliminate  dead zone

 2 transducer in a casing, 1 emitter and 1 receiver

 Separated by acoustic barrier

 Crystal inclined to give focusing effect

 Sensitivity at certain point is maximum

 Delay block allow sound at far field to enter 

specimen
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ثنائي الكريستالبروب
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زاوي
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 Normally used to transmit transverse wave in 

material

 Can come in fixed angle or normal probe fixed in 

angled wedge

 Make use of mode conversion and refraction

 LT wave transmitted and travel through delay 

block at a specific angle
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 Angle of incidence >1st critical angle so that only 

transverse wave transmitted to the metal

 LT wave totally reflected in wedge and damped by 

damping material

 Normally refracted angle in steel and exit point or 

probe index are marked the probe

 Can become surface wave probe if angle is chosen 

so that the refraction angle for transverse wave=90o

 If use for ‘other than steel’ the refracted angle should 

be taken into account
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شكرا لإصغائكم 

الأبحاث الصناعيةومركز الاختبارات 



106



Immersion probe
 Similar construction as normal probe

 Designed for water environment

 Place in water proof housing

 No wear plate require



 Water gap is about the thickness of the plate but timebase

distance (Td1>Td2) due to difference in velocity, 

Vwater=1/4Vsteel

 To have 1st BW echo in- between 1st and 2nd surface echo, d1 

must be bigger than (1/4)d2.

Immersion probe
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