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! Portable Phased Array Imaging Instrument
? Conventional Flaw Detector
* Thickness Gage
* Ultrasonic Transducer
5
Focal Low
®Beam Steeling & Beam Shaping
’ Transducer Focusing

WWW.j0Zve.org


www.jozve.org

5 4GB all s Jsere Sgolid eesl 10 owyil sloosls bl sl 4 (55UsS (g pgar B 7,8 4 Jad oyl
. I . ) A\ . ) Y ) 2 ) \ ) .
A oo (Byme |y gellad ugy g e gy« € slaing) B slaiug, A slasiag) uieen 3l oo Wy,

$iB wlyf olKiws A fuas

Sl jo Wb o5 epe Gla Shy 5 Slasin iz cwl b 10 05250 slaolliws glgil 5 (g5900 Julds Juad ol
Dy o0 03ld musgh S )l 8 a5 8590 (551 al,ls Foore Dol glrolius

‘f:?w'%‘,@‘j‘jjﬁdi/)i‘)}ojiél v E””S ! .
amo o )| 68 03l g iales (slocdl s b alal) 45 (6 5 oMbl b o
baoos

A (g i 53 (§5905555 (] (655,15 4 gl S Lles lgil g 5 o addlas gl mbe S

i 41,7 4als o515

Des s all gl ATy Jsere Seo )8 s3] SlbMasl )l 5l 68 )5 slasgome LS Sbb e

' A-Scan

2 B-Scan

* C-Scan

* Linear Scan

> Sectorial Scan
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! Sonogram
ol 4y 5wy Glall 95 Sy sl Joos o3l 5 o Glall 31 sl sl oy 5 o3l Sl 597
* Weld Inspection
* Bond Testing
> Thickness Profile
® In-Service Crack Detection
7 Single Element
® Piezoelectric Crystal
® Double Element Transducer
Tra nsmitting Crystal
u Receiving Crystal
 Tandem
B pitch-and-Catch
1 Through-Transmission
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! Constructive and destructive Interaction of Waves
> Thomas Young

? Phase-Shifting

¢ Phasing

> Time-Shifting

® Wave Front

’ Steered Beam
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! Forged Shaft
® Microprocessors
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! Strip (Linear Array)
? 2D Matrix

* Ring (Annular Array)
* Circular Matrix (Circular Array)
> Direct Contact

6 Angle Beam

7 Wedge

¥ Immersion

° Frequency

10 Digitizing

n Returning Echo

2 Dynamic focus
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' Wave Physics Principle of Phasing
2 .
Ultrasonic Pulse
3 .
Pulsing
4 Aperture
> Effective Sensitivity
® Beam Spreading
” Focal low Calculator
8 Delay Time
9 . .
Firing
10 Discontinuity
" Back Wall
2 Focal Distances
B Focal Spot Size

1 Returning Echo

1 Wedge Delay Compensate
" Time-Shifted

18 Amplitude
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! Profile

?S-Scan

* Electronic Focusing

¢ Sizing

> Volumetric Inspection

6 Signal-to-Noise Ratio

7 Operator

10
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! Longitudinal-Wave
2 High frequency
3 Crystal
11
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! Contact

2 Delay Line

* Immersion

4 Complete Wave Cycle

> KHz (Kilohertz) or MHz (Megahertz)

® Penetration

12
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! Resolution

? Focal Sharpness

* Bandwidth

* Nominal Frequency

> -6 dB or Half amplitude

® Waveform Duration

7 Backing Material

® Electrical Tuning

® Transducer Excitation

10 Sensitivity

! Excitation Pulse

12 Beam Profile

B Unfocused Disk Transducer

“ pressure Gradient

13
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! Sound Field
? Near Field
* Far Field
* On-Axis Maximum
> Natural Focus
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! Amplitude Based Technique
2 .
Acoustic Lens
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! Wavefront Formation
? piston Source
3 Huygens'’ Principle
* Christiaan Huygens
> Spherical Wave
® Beam Spreading
7 Sound Path Length
® .6dB Half-Beam Spread Angle
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! Small Reflector
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! Attenuation
2 Scattering
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! Absorption

2 Specific Attenuation Coefficient

3 Np/cm(Nippers per Centimeter)

4 Low-Density Plastic

> Reflection And Transmission at Perpendicular Plane Boundary

® Reflection Coefficient
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! Refraction and Mode Conversion at Non-perpendicular Boundaries
?Snell’s Law
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! Longitudinal Wave
? Shear Wave
* Wave Mode
* Surface Wave
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! Inspection Coverage
’Tube Inspection
3 Multiple Probe
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! Forged Metal Part
2 .

Composite
* Multichannel
* Gate Logic
> Package
® Electronic Beam Forming
7 Piezocomposite
8 Polymer Matrix
? Composite Strip
10 Segmented Metal Plating
" Protection Matching Layer
12 .

Backing
13 .

Housing
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Type
? Plastic Wedge
3 Zero-Degree Wedge
4 .

Delay-Line
> Focal Sharpness
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! Cou plant Feed
? Elastic Wave
3. .
Timing
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> Mechanical Delay
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! Focal Law Calculator

2 Firing

3 Response

* Mechanical Damping

> Excitation Pulse

® Side Lobe

7 Virtual Aperture
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! Unwanted Grating Lobe
2 Focusing Factor
? Excitation Delay
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! pulse Transit Time

? Rectified Waveform

* Uncertified RF Display
* Bar

> Gate
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! Single Value B-Scan
? Index Resolution
> Side-drilled Hole
* Test Block
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> End View
* Actual Encoded Transducer Position
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?> None Coded
? Refracted Shear Wave
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! Linear Sectional Scan
2 Step Resolution
3 Color-Coded
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FLAW ACCEPTANCE CRITERIA FOR % in. (13 mm) TO
LESS THAN 1 in. (25 mm) THICK WELD

art €
Surface flaw <0.087 <0.25 in. (6.4 mm)
Subsurface flaw <0.143 <0.25 in. (6.4 mm)

GENERAL NOTES:

(a) t = the thickness of the weld excluding any allowable reinforcement.
For a buttweld joining two members having different thickness at
the weld, ¢is the thinner of these two thicknesses. If a full penetration
weld includes a fillet weld, the thickness of the throat of the fillet
weld shall be included in

A subsurface indication shall be considered as a surface flaw if the
separation (S in Fig. 1) of the indication from the nearest surface
of the component is equal to or less than half the through dimension
(2d in Fig. 1, sketch [b1) of the subsurface indication.

(b
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FLAW ACCEPTANCE CRITERIA FOR 1 in. (25 mm) TO 12 in. (300 mm) THICK WELD

1in. (25 mm) < ¢ < 2% in. 4 in. (100 mm) < ¢< 12 in.
(64 mm) [Note (1)1 (300 mm) [Note (1)1
Aspect Surface Subsurface Surface Subsurface
Ratio, Flaw, Flaw, Flaw, Flaw,
at at at alt at
0.00 0.031 0.034 0.019 0.020
0.05 0.033 0.038 0.020 0.022
0.10 0.036 0.043 0.022 0.025
0.15 0.041 0.049 0.025 0.029
0.20 0.047 0.057 0.028 0.033
0.25 0.055 0.066 0.033 0.038
0.20 0.064 0.078 0.038 0.044
0.35 0.074 0.090 0.044 0.051
0.40 0.083 0.105 0.050 0.058
0.45 0.085 0.123 0.051 0.067
0.50 0.087 0.143 0.052 0.076

GENERAL NOTES:

(a) t = thickness of the weld excluding any allowable reinforcement. For a buttweld joining two members
having different thickness at the weld, ¢ is the thinner of these two thicknesses. If a full penetration weld
includes a fillet weld, the thickness of the throat of the fillet weld shall be included in ¢

(b) A subsurface indication shall be considered as a surface flaw if separation (S in Fig. 1) of the indication
from the nearest surface of the component is equal to or less than half the through thickness dimension
(2din Fig. 1, sketch [b1) of the subsurface indication.

(c) [f the acceptance criteria in this table results in a flaw length, €, less than 0.25 in. (6.4 mm), a value
of 0.25 in. (6.4 mm) may be used.

NOTE:
(1) For intermediate flaw aspect ratio a4 and thickness ¢ (2% in. [64 mm] < £ < 4 in. [100 mm1) linear
interpolation is permissible.

3 Jga=

FLAW ACCEPTANCE CRITERIA FOR LARGER THAN 12 in. (300 mm) THICK WELD
Aspect Surface Flaw, a Subsurface Flaw, a
Ratio,

at in. mm in. mm
0.00 0.228 5.79 0.240 6.10
0.05 0.240 6.10 0.264 6.71
0.10 0.264 6.71 0.300 7.62
0.15 0.300 7.62 0.348 8.84
0.20 0.336 8.53 0.396 10.1
0.25 0.396 10.1 0.456 11.6
0.30 0.456 11.6 0.528 13.4
0.35 0.528 13.4 0.612 15.5
0.40 0.612 15.5 0.696 17.7
0.45 0.618 15.7 0.804 20.4
0.50 0.624 15.9 0.912 23.6

GENERAL NOTES:

(a) For intermediate flaw aspect ratio, a# linear interpolation is permissible.

(b) ¢ = the thickness of the weld excluding any allowable reinforcement. For a buttweld joining two members
having different thickness at the weld, ¢ is the thinner of these two thicknesses. If a full penetration weld
includes a fllet weld, the thickness of the throat of the fillet weld shall be included in £

(c) A subsurface indication shall be considered as a surface flaw if separation (S in Fig. 1) of the indication
from the nearest surface of the component is equal to or less than half the through thickness dimension
(2d'in Fig. 1, sketch [b1) of the subsurface indication.
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! Flaw Evaluation and Acceptance Criteria
? Surface Connected Flaw
3 Multiple Flaw
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! Coplanar
2 Nonaligned
* Subsurface Flaw
4 Nameplate
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Subsurface flaw #3 %" ~-Clad surface
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Surface flaw #1
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greater)

d4, 2dq, 2da, 2dg = depths of individual flaws
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of clad component
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GENERAL NOTE: The flaw depth
dimensions a, and a, are the
allowable flaw standards for
surface and subsurface flaws,

re

spectively.

NOTES:

(1

(2

(3

) This illustration indicates
two surface flaws. The first,
a4, is on the outer surface of
the component, and the
second, a,, is on the inner
surface:

(ay + a5) = las + a%M/2 within

planes A-A’ and B-B’

This illustration indicates

two subsurface flaws:

(8, + a;) = (3 + 2°)/2 within

planes C-C' and D-D"

This illustration indicates

two surface flaws and one

subsurface flaw:

(a) (a3, +a3) = lag+ a2
within planes E-E’ and
FF

(b} {84+ 3;) = (85 + 3, + 3%l
3 within planes F-F" and
G-G'

(c) {ag+ag) = (3% + 202
within planes G-G' and
H-H’
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