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1. Cel procedury
Procedura opisuje badanie ultradzwigkowe ztaczy spawanych ze
stali weglowych wedlug ASME BPVC V:2023.

2. Zastosowanie
Procedura ma zastosowanie do badania réznych uktadow
geometrycznych spoin czolowych zlaczy spawanych dla blach i
rur stalowych ze stali weglowej dla ktorej predkos¢ dzwigku i
temperatura znajdujg si¢ w limitach okreslonych ta procedura.
techniki ~ badan

Ten  dokument manualne

ultradzwigkowych.

opisuje

3. Dokumenty odniesienia
ASME BPVC.V:2023 Boiler and pressure vessel code
Nondestructive examination.

4. Personel badan nieniszczacych

Personel badan nieniszczacych musi posiada¢ kwalifikacje i
certyfikaty zgodne z NVT/UT/ASME/WPSNT2020.

5. Warunki lokalowe i Srodowiskowe
Roznica temperatur pomigdzy blokiem kalibracyjnym oraz
powierzchnig badanego obiektu nie powinna przekraczaé 14°C.
(ASME V, Article 4, T-462.6)

6. BHP
Podczas pracy, nalezy przestrzega¢ obowigzujacych przepiséw
BHP.
Prace nalezy wykonywac tylko w miejscu spetniajagcym warunki
BHP. Zaleca si¢ przestrzeganie zasad bezpieczenstwa
umieszczonych na etykietach $rodkéw podczas uzywania
odczynnikdw/sprzggaczy ultradzwickowych.

7. Czas rozpoczecia badania
Badania mozna rozpocza¢ po uplywie 24 godzin od zakonczenia
spawania. W przypadku obiektow o grubosci powyzej 40 mm lub
ze stali specjalnych, badania mozna rozpoczaé¢ po uptywie 48
godzin od zakonczenia spawania.

8. Przygotowanie powierzchni badania
W przypadku gdy badany materiat lub powierzchnia spoiny,
uniemozliwia wykonanie badania, nalezy je przygotowac
(materiat lub lico spoiny) tak, aby umozliwi¢ wykonanie
przeszukiwania.

9. Wykonanie badania
9.1. Wyposazenie
9.1.1. Defektoskop, glowice, kliny ultradzwiekowe

Nalezy korzysta¢ z defektoskopu z trybem pracy nadawczo-
odbiorczym. Urzadzenie musi zapewni¢ prawidlowa prace w
zakresie 1 MHz do 5 MHz i musi posiada¢ mozliwos¢ skokowej

1. Purpose of the procedure
This procedure describes ultrasonic examination of welded
joints made of carbon steel according to ASME BPVC
V:2023.

2. Application
This procedure is to applied to examination of various
geometric configurations of butt-welded joints in plates and
pipes, made of steel carbon where sound velocity and
temperature of the object do not vary beyond the limits of this
document.
This procedure
techniques.

describes manual ultrasonic testing

3. Referenced documents
ASME BPVC.V:2023 Boiler and pressure vessel code
Nondestructive examination.

4. NDT personnel
NDT personnel shall be qualified and certificated in
accordance with NVT/UT/ASME/WPSNT2020.

5.  Accommodation and environmental conditions
For contact examination, the temperature differential between
the calibration block and examination surfaces shall be within
14°C.
(ASME V, Article 4, T-462.6)

6. HSE
During the work, binding health and safety regulations must
be followed.
The work shall be performed only in a location that meets HSE
conditions. It is recommended to follow the safety rules
placed on each agent’s label while using ultrasonic
chemicals/couplants.

7. Time of testing
Testing shall begin minimum 24 hours after completion of the
welding. In case of objects with a thickness exceeding 40 mm,
or of special steels, testing shall be started 48 hours after
completion of the welding.

8. Examination surface preparation
When the base material or weld surface interferes with the
examination, the base material or weld shall be prepared as
needed to permit the examination.
(ASME V, T-471.5)

9. Execution of the examination
9.1. Equipment
9.1.1. Instrument,
requirements
A pulse-echo-type of ultrasonic instrument shall be used. The
instrument shall be capable of operation at frequencies over
the range of at least 1 MHz to 5 MHz and shall be equipped

search units, wedges
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zmiany wzmocnienia w kroku 2,0 dB lub mniejszym. Aparat
moze posiadaé i wykorzystywac kontrole thumienia, jezeli uzycie
nie wptywa na czuto$¢ badania. W kazdym przypadku ustawienie
progu dyskryminacji ,,odcigcia” musi by¢ wytaczone chyba Ze,
zostanie udowodniony brak wptywu tej funkcji na liniowos¢ toru
Y.

Urzadzenie, jezeli jest to wymagane do wykorzystania w
stosowanych technikach pomiarowych, musi posiada¢ 2 osobne
lub 1 wspdlne wejscie tak, aby mozna byto podtaczy¢ wejscie i
wyjscie w trybie nadawczo-odbiorczym glowicy.

(ASME V, Article 4, T-431)

Czestotliwo$¢ nominalna przetwornika glowicy powinna
zawiera¢ si¢ od 1 MHz do 5 MHz lub moze by¢ inna, jezeli
wymaga tego struktura materialu w celu zapewnienia
odpowiedniej penetracji lub lepszej rozdzielczosci. Dopuszcza
si¢ stosowanie glowic dopasowanych do profilu powierzchni aby
zapewni¢ odpowiednie sprz¢zenie.

(ASME V, Article 4, T-432.1)

Badania zakrzywionego elementu o $rednicy mniejszej niz 350
mm (na powierzchni badania) nalezy przeprowadzi¢ przy uzyciu
wyprofilowanej przylgi , aby zapewni¢ wystarczajace sprz¢zenie
ultradzwickowe 1 ograniczy¢ potencjalne kotysanie glowicy
podczas przesuwu po obwodzie elementu.

Przylgi gtowicy musza by¢ wyprofilowane gdy zajdzie warunek
z rOwnania:

(ASME V, Article 4, T-432.2)

with a stepped gain control in units of 2.0 dB or less. If the
instrument has a damping control, it may be used if it does not
reduce the sensitivity of the examination. The reject control
shall be in the “off” position for all examinations, unless it can
be demonstrated that it does not affect the linearity of the
examination.

The instrument, when required because of the technique being
used, shall have both send and receive jacks for operation of
dual search units or a single search unit with send and receive
transducers.

(ASME V, Article 4, T-431)

The nominal frequency shall be from 1 MHz to 5 MHz unless
variables, such as production material grain structure, require
the use of other frequencies to assure adequate penetration or
better resolution. Search units with contoured contact wedges
may be used to aid ultrasonic coupling.

(ASME V, Article 4, T-432.1)

Examinations performed on a curved component having a
diameter less than 350 mm (at the examination surface) shall
be performed using a contoured wedge, to ensure sufficient
ultrasonic coupling is achieved and to limit any potential
rocking of the search unit as it is moved along the
circumference of the component.

Search units shall be contoured as required by the following
equation:

(ASME V, Article 4, T-432.2)

(4 x 4)

where

A = length of search unit footprint during circumferen-
tial scanning or the width when scanning in the ax-

ial direction, in. (mm)

D = the component diameter at inspection surface

(D./0.D.), in. (mm)

Slad ultradzwickowy okresla si¢ jako fizyczny wymiar glowicy
w kierunku zakrzywionym elementu.
(ASME V, Article 4, T-432.2)

lub

Przylgi glowicy musza zosta¢ dobrane na podstawie danych z
tabeli 1 oraz 2 i nalezy je odnie$¢ do geometrii tego miejsca, ktore
bedzie badane (krzywizna wewnetrzna lub zewngtrzna).
Maksymalne wymiary zakrzywienia dla badania od zewnatrz:
(ASME V, Article 4, T-432.2)

The footprint is defined as the physical dimension of the
search unit in the curved direction of the component.
(ASME V, Article 4, T-432.2)

or

The search unit contoured dimension shall be selected from
the tables in (1) and (2) below, and shall be determined using
the same component dimension from which the examination
is being performed (1.D. or O.D.).

Maximum contour for examinations performed from O.D.
(ASME V, Atrticle 4, T-432.2)
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Actual Component Outside Allowable Increase in
Diameter, Contour Diameter Over
in. (mm) Component 0.D., in. (mm)
<4.0 (<100) <1 (<25)
24.0 to 10 (2100 to 250) <2 (<50)
>10 (>250) <4 (<100)

Minimalne wymiary zakrzywienia dla badan wykonywanych od

wewnatrz:

(ASME V, Article 4, T-432.2)

9.1.2.

Minimum contour for examinations performed from 1.D.:

Actual Component Inside Allowable Decrease in
Diameter, Contour Diameter Under
in. (mm) Component L.D., in. (mm)
<4.0 (<100) <1 (<25)
24.0 to 10 (2100 to 250) <2 (<50)
>10 (>250) <4 (<100)

Sprzegacz ultradzwickowy

Sprzegacz, w tym dodatki, nie moze by¢ szkodliwy dla badanego

materiatu.
(ASME V, Article 4, T-433.1)

Sprzegacz stosowany dla stopow
zawiera¢ wiecej niz 250 ppm siarki.

na bazie niklu nie moze

Sprzegacz stosowany na austenitycznej stali nierdzewnej lub

tytanie nie moze zawieraé wigcej
(chlorkow i fluorkow).
(ASME V, Article 4, T-433.2)

9.1.3.

niz 250 ppm halogenkoéw

Wozorce i bloki kalibracyjne

Nalezy stosowa¢ bezposrednio okreslone reflektory odniesienia

w celu nastawy odpowiedniej

czutosci badania (otwory

przelotowe, otwory plaskodenne, nacigcia itp.). Alternatywnie,
mozna wykorzysta¢ inne reflektory pod warunkiem, ze taki

reflektor zapewnia czuto$¢ rowna

Iub wigksza niz okreslony

reflektor (y) (np. otwory przelotowe zamiast naci¢¢, otwory
ptaskodenne zamiast otwordéw przelotowych).

(ASME V, Article 4, T-434.1.1)

Blok kalibracyjny nalezy wykona¢ zgodnie z rysunkiem T-

434.2.1.

(ASME V, Article 4, T-432.2)

9.1.2. Couplant
The couplant, including additives, shall not be detrimental to
the material being examined.
(ASME V, Article 4, T-433.1)

Couplants used on nickel base alloys shall not contain more
than 250 ppm of sulfur.

Couplants used on austenitic stainless steel or titanium shall
not contain more than 250 ppm of halides (chlorides plus
fluorides).

(ASME V, Article 4, T-433.2)

9.1.3. Calibration blocks

Specified reflectors (i.e., side-drilled holes, flat bottom holes,
notches, etc.) shall be used to establish primary reference
responses of the equipment. An alternative reflector(s) may be
used provided that the alternative reflector(s) produces a
sensitivity equal to or greater than the specified reflector(s)
(e.q., side-drilled holes in lieu of notches, flat bottom holes in
lieu of side-drilled holes).

(ASME V, Article 4, T-434.1.1)

Calibration block should be made according to Figure T-
434.2.1 or by other means, representative to the reflectors that
are to be used during the inspection.
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Figure T-434.2.1
Nonpiping Calibration Blocks

3 T[Note (1})] ———
1,7 >
[Note (1)]
A D[Note (1)]
. | y'aT _Zf
6 in. [Note (1)] (150 mm) | 1= T
/L,/’;, = Thiote (1] 3y T
V-7 -
| l
| -
| - cT
| el Y
,j___________________"_:i—_____ A=
T ot -1/, T

T ZE,T

- e
- P = - . .
[Note{u];j// &~ [Note (1)] Minimum dimensions
== D[Note (1)] _* D=1/in. {13 mm)

Width = 6 in. (150 mm)
Length = 3 x Thickness

-~
Cladding (if present)

Notch Dimensions, in. (mm)
Notch depth = 1.6% Tto 22% T
Notch width = ¥, (6) max.
Notch length = 1 (25) min.

Calibration Block Thickness (T), Hole Diameter,

Weld Thickness (t), in. (mm) in. (mm) in. (mm)
<1 (=25) Y (19) or t a2 (2.5)
>1 (>25) through 2 (50) 1%, (38) or t s (3)
>2 (>50] through 4 (100) 3(75)ort .6 (5)
=4 (>100) t+1 (25) [Note (2)]

GENERAL NOTES:

(a) Holes shall be drilled and reamed 1.5 in. (38 mm) deep minimum, essentially parallel to the examination surface.

(b) For components equal to or less than 20 in. (500 mm) in diameter, calibration block diameter shall meet the requirements
of T-434.1.7.2. Two sets of calibration reflectors (holes, notches) oriented 90 deg from each other shall be used. Alterna-
tively, two curved calibration blocks may be used.

(c) The tolerance for hole diameter shall be +, in. (0.8 mm). The tolerance for hole location through the calibration block
thickness (i.e., distance from the examination surface) shall be +%, in. (3 mm).

(d) For blocks less than ¥, in. (19 mm) in thickness, only the %, T side-drilled hole and surface notches are required.

(e] All holes may be located on the same face (side) of the calibration block, provided care is exercised to locate all the reflectors
(holes, notches) to prevent one reflector from affecting the indication from another reflector during calibration. Notches
may also be in the same plane as the inline holes (see Nonmandatory Appendix ], Figure J-431). As in Figure |-431, a suffi-
cient number of holes shall be provided for both angle and straight beam calibrations at the YT, % T, and ¥,T depths.

(f)  When cladding is present, notch depth on the cladding side of the block shall be increased by the cladding thickness, CT (i.e.,
1.6% T + CT minimum to 2.2% T + CT maximum).

(g) Maximum notch width is not critical. Notches may be made by EDM or with end mills up to Y, in. (6.4 mm) in diameter.

(h] Weld thickness, t, is the nominal material thickness for welds without reinforcement or, for welds with reinforcement, the
nominal material thickness plus the estimated weld reinforcement not to exceed the maximum permitted by the referencing
Code Section. When two or more base material thicknesses are involved, the calibration block thickness, T, shall be deter-
mined by the average thickness of the weld; alternatively, a calibration block based on the greater base material thickness
may be used provided the reference reflector size is based upon the average weld thickness.

NOTES:

(1) Minimum dimension.
(2) For each increase in weld thickness of 2 in. (50 mm) or fraction thereof over 4 in. (100 mm], the hole diameter shall increase

Ui in. (1.5 mm).
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9.2. Material 9.2. Material
9.2.1. Elementy spawane z materialow podobnych 9.2.1. Similar Metal Welds

Materiat, z ktorego wykonany jest probka referencyjna musi by¢
z tego samej formy wyrobu (ptyta, odkuwka), tej samej
specyfikacji lub odpowiednika gatunku materiatu grupy stali
,humeracja P” co obiekt badany. Badaniem mozna obja¢ grupy
numerdéw ,,P’: 1,3,4,5A do 5C oraz 15A do 15F, ktore sg uwazane
za rOwnowazne.

The material from which the block is fabricated shall be of the
same product form and material specification or equivalent P-
Number grouping as one of the materials being examined. For
the purposes of this paragraph, P- Numbers 1, 3, 4, 5A through
5C, and 1 5A through 15F materials are considered equivalent.
(ASME V, Article 4, T-434.1.2)

(ASME V, Article 4, T-434.1.2)

P- Base Metal ISO equivalent Example
number
1.1 (Steels with a specified minimum yield strength ReH < 275
1 Carbon Manganese Steels | N/mm2) Szgg,sPéaEg A
11.1 (Steels as indicated under 11 with 0,3 0 % <C <0, 35 %) '
1.1 (Steels with a specified minimum yield strength ReH < 275 S235, P265, A
1/2 Mo N/mm?2) _ B o _ S355, P355,
3 1/2 Cr 1.2 (Steels with a specified minimum yield strength 275 N/mm2 < AH32
1/2 Mé) ReH < 3 60 N/mm?2) P255QL
4.1 (Steels with Cr <0, 3 % and Ni < 0,7 %) 15NiCuMoNb5-
4.2 (Steels with Cr < 0,7 % and Ni < 1, 5 %) 6-4
4.2 (Steels with Cr< 0,7 % and Ni< 1, 5 %) 15NiCuMoNb5-
5.1 (Steels with 0,75 % <Cr<1, 5 % and Mo < 0,7 %) 6-4
4 11/4Cr 5.2 (Steels with 1, 5% <Cr<3,5 % and 0,7 % <Mo < 1,2 %) 13CrMo4-5
1/2 Mo 6.2 Steels with 0,75 % <Cr<3,5%,0,7% <Mo<1,2%and V 10CrMo9-10
<0, 35 %) 13CrMoV9-10
9.1 (Nickel alloy steels with Ni <3 ,0 %) 13MnNi5-3
5A 21/4Cr1 Mo 5.2 (Steels with 1, 5% <Cr<3,5 % and 0,7 % <Mo < 1,2 %) 10CrMo9-10
5B 5Cr, 1/2 Mo 5.3 (Steels with 3,5 % < Cr<7,0 % and 0,4 % <Mo < 0,7 %) X16CrMo5-1
9Cr,1 Mo 5.4 (Steels with 7,0 % < Cr <10,0 % and 0,7 % <Mo < 1,2 %) X11CrMo9-1+I
5.2 (Steels with 1,5 % <Cr<3,5 % and 0,7 % <Mo <1, 2 %)
. 6.2 (Steels with 0,75 % <Cr<3,5%,0,7% <Mo<1,2%andV | 10CrMo9-10
5C SQ;‘;@&‘Q Molybdenum, | o "550;) 13CrMoV9-10
6.3 (Steels with 3,5 % <Cr<7,0% ,Mo0<0,7 % and 0,45 % <V 20CrMoV11-1
<0, 55 %)
e.g. 6.4 (Steels with 7,0 % <Cr<12,5%,0,7% <Mo < 1,2 %
15A-15F | Open — not used and V <0, 35 %) Po1, T91
9.2.2. Elementy spawane z materialow réznych 9.2.2. Dissimilar Metal Welds

wzgledem siebie
Dobor materialu probki odniesienia powinien by¢ taki, aby
material bloku pochodzit ze strony, z ktorej bedzie wykonane
badanie. Jezeli badanie bedzie prowadzone z obu kierunkow
spoiny, wowczas muszg by¢ przygotowane probki kalibracyjne z
obydwu materiatow.
(ASME V, Article 4, T-434.1.2)

9.2.3.  Straty przeniesienia
W przypadku, gdy materiat bloku kalibracyjnego nie jest
wykonany z tego samego materiatu lub nie zostat poddany takiej
samej obrobce cieplnej, mozna go stosowa¢ pod warunkiem, ze

The material selection shall be based on the material on the
side of the weld from which the examination will be
conducted. If the examination will be conducted from both
sides, calibration reflectors shall be provided in both materials.
(ASME V, Article 4, T-434.1.2)

9.2.3. Transfer Correction
When the block material is not of the same product form or
has not received the same heat treatment, it may be used
provided it meets all other block requirements and a transfer
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spelnia pozostale wymagania 1 uwzglednia si¢ straty
przeniesienia ze wzgledu na réznice we wlasciwosciach
akustycznych. W celach pomiaru mozna skorzysta¢ z
nieobowigzkowych zatacznikoéw S oraz U wg ASME V (zaleznie
od zastosowania). Straty przeniesienia nalezy wyznaczy¢,
odnotowujac roéznice migdzy wysokoscig sygnalu, przy uzyciu
glowic tego samego typu i o tym samym kacie nominalnym, ktore
maja by¢ uzyte w badaniu, otrzymang z odpowiednio:
— reflektora odniesienia (tego samego typu i wymiardw)
w bloku kalibracyjnym wzgledem badanego materiatu
lub
— dwie glowice takiego samego typu umieszczone w tej
samej orientacji na bloku kalibracyjnym i badanym
elemencie.
Straty przeniesienia nalezy uwzgledni¢ w czutosci badania.
(ASME V, Article 4, T-434.1.2)

Przed wykonaniem probki, material nalezy doktadnie zbadaé za
pomocg glowicy pionowej. Obszary zawierajace wskazania
przekraczajace echo dna sg wylaczone z uzytkowania, gdy
znajduja si¢ na drodze ultradzwickowej wykorzystywanej
podczas skalowania na reflektorach kalibracyjnych.

(ASME V, Article 4, T-434.1.3)

Bloki kalibracyjne powinny by¢ poddane co najmniej minimalne;j
obrobce odpuszczajacej wymaganej przez specyfikacje
materiatowg dla danego typu materiatu. Obrébka cieplna bloku
kalibracyjnego powinna by¢ taka sama jak obrobka cieplna
badanego materiatu.

(ASME V, Article 4, T-434.1.5)

Stan powierzchni bloku kalibracyjnego
reprezentatywne jak dla powierzchni z ktorej
wykonywane badanie.

(ASME V, Article 4, T-434.1.6)

powinny
bedzie

Figure S-430-1
Signal Adjustment (Back Wall)

correction for acoustical property differences is used.
Nonmandatory Appendices S and U of ASME V (as
applicable) may be used. Transfer correction shall be
determined by noting the difference between the signal
response, using the same transducers and wedges to be used in
the examination, received from either:

— the corresponding reference reflector (same type and
dimensions) in the basic calibration block and in the
component to be examined, o

— two search units positioned in the same orientation
on the basic calibration block and component to be
examined.

The examination sensitivity shall be adjusted for the
difference.
(ASME V, Article 4, T-434.1.2)

Prior to fabrication, the block material shall be completely
examined with a straight beam search unit. Areas that contain
an indication exceeding the remaining back-wall reflection
shall be excluded from the beam paths required to reach the
various calibration reflectors.

(ASME V, Article 4, T-434.1.3)

The calibration block shall receive at least the minimum
tempering treatment required by the material specification for
the type and grade. If the calibration block contains welds
other than cladding, and the component weld at the time of the
examination has been heat treated, the block shall receive the
same heat treatment.

(ASME V, Article 4, T-434.1.5)

The finish on the scanning surfaces of the block shall be
representative of the scanning surface finishes on the
component to be examined.

(ASME V, Article 4, T-434.1.6)

Figure 5-440-1

DAC Curve for Straight-Beam Transfer Correction

Calibration step block

100%

80% FSH to

I%l Test material
[ 0%

H 100% FSH[

DAC curve

o

T

51 52 53 sS4
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DAC curve preparation for straight beam search units on the calibration block (ASME V, Nonmandatory
appendix S, straight beam)

Figure S-460-1
Example 1 (Straight-Beam Transfer Correction)

80% FSH —4-——————-

DAC curve

17_\ dB =-4.4

60% DAC

s S—
T (reference level)

<
\

Figure S-460-2
Example 2 (Straight-Beam Transfer Correction)

DAC curve
80% FSH 4———————-

l 150% DAC

({reference levell

T—.\dB:E.S

T

DAC transfer correction measurement for straight beam search units on the material to be tested (ASME V,
Nonmandatory appendix S, straight beam)

Figure U-440-1

DAC Curve
100%
] Figure U-430-1 Sﬁﬁ'oﬁf’ Estﬁ 1 DAC curve
Signal Adjustment (Angle Beam)
Calibration block
TR R1 R2 R3
/] N N -\
\\\ /‘f \\ , ‘\ ,{
\\\ /// \\\ ) - \\\ ,,/ 0%
bV A Vil R1 R2 R3
DAC curve preparation for angle beam search units on the calibration block (ASME V, Nonmandatory appendix
U, angle beam)

Figure U-450-1
Signal Adjustment (Angle Beam)

Test material

R T T2 T3
/I l\ ““““ LN T > l\
N //-( - N ,;fﬁ\\\ //{
Y
S, /// \\\ /,/ \\\ ,//
)
*\// */, %tl/

DAC transfer correction measurement for angle beam search units on the material to be tested (ASME V,
Nonmandatory appendix S, angle beam)
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Figure U-460-1
Example 1 (Angle-Beam Transfer Correction)

FJdB =-3.1

70% DAC
T {reference level)

80% FSH

~—

A

I

T

DAC curve

80%

Figure U-460-2
Example 2 (Angle-Beam Transfer Correction)

DAC curve

7

FSH -

l 140% DAC
(reference level)

T—_IdB =29

T T2 T3

DAC transfer correction measurement for angle beam search units (ASME V, Nonmandatory appendix S, angle
beam)

9.2.4. Zakrzywienie powierzchni bloku kalibracyjnego
Elementy o $rednicy wigkszej niz 500 mm
Do badan elementow, dla ktorych $rednica badanej powierzchni
jest wieksza niz 500 mm, mozna stosowac probki o tej samej
krzywiznie lub alternatywnie ptaski blok kalibracyjny.
(ASME V, Article 4, T-434.1.7.1)

Elementy o $rednicy 500 mm i mniejszej

Do badan elementow, dla ktorych $rednica badanej powierzchni
jest rowna lub mniejsza niz 500 mm, nalezy uzy¢ zakrzywionego
bloku kalibracyjnego. Z wyjatkiem przypadkow, w ktorych
wskazano inaczej, do badan w zakresie krzywizny od 0,9 do 1,5-
krotnosci $rednicy podstawowego bloku kalibracyjnego mozna
uzy¢ pojedynczego zakrzywionego podstawowego bloku
kalibracyjnego. Na przyktad blok o $rednicy 200 mm moze by¢
uzyty do kalibracji do badan powierzchni w zakresie krzywizny
o $rednicy od 180 mm do 300 mm. Zakres krzywizny o §rednicy
od 24 mm do 500 mm wymaga szesciu zakrzywionych blokéw
dla dowolnego zakresu grubosci jak pokazano na rysunku T-
434.1.7.2.

(ASME V, Article 4, T-434.1.7.2)

Plaskie probki kalibracyjne

Podstawowy blok kalibracyjny i reflektory odniesienia powinny
by¢ zgodne z ASME V, rysunek T-434.2.1. Wymiary probki oraz
umiejscowienie reflektorow musi by¢ tak dobrane, aby
umozliwi¢  kalibracje glowic katowych dla  pdzniej
wykorzystywanych zakresow badania.

(ASME V, Article 4, T-434.2.1)

Plaskie prébki kalibracyjne grubos$¢ probki

Grubos¢ probki T musi by¢ zgodna z ASME V, rysunek T-
434.2.1

(ASME V, Article 4, T-434.2.2)

Plaskie probki kalibracyjne krzywizna bloku
Krzywizna probki musi by¢ zgodna z ASME V, T-434.1.7
(ASME V, Article 4, T-434.2.3)

9.2.4. Block Curvature
Materials With Diameters Greater Than 500 mm
For examinations in materials where the examination surface
diameter is greater than 500 mm, a block of essentially the
same curvature, or alternatively, a flat basic calibration block,
may be used.
(ASME V, Article 4, T-434.1.7.1)

Materials with diameters 500 mm and less

For examinations in materials where the examination surface
diameter is equal to or less than 500 mm, a curved block shall
be used. Except where otherwise stated, a single curved basic
calibration block may be used for examinations in the range of
curvature from 0.9 to 1.5 times the basic calibration block
diameter. For example, 200 mm diameter block may be used
to calibrate for examinations on surfaces in the range of
curvature from 180 mm to 300 mm in diameter. The curvature
range from 24 mm to 500 mm in diameter requires six curved
blocks as shown in Figure T-434.1.7.2 for any thickness range.
(ASME V, Article 4, T-434.1.7.2)

Non-piping calibration blocks

The basic calibration block configuration and reflectors shall
be as shown in Figure T-434.2.1. The block size and reflector
locations shall be adequate to perform calibrations for the
beam angle(s) and distance range(s) to be used.

(ASME V, Article 4, T-434.2.1)

Non-piping calibration blocks block thickness
The block thickness (T) shall be per Figure T-434.2.1
(ASME V, Atrticle 4, T-434.2.2)

Non-piping calibration blocks block curvature
The block curvature shall be in accordance with T-434.1.7
(ASME V, Article 4, T-434.2.3)
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Rurowe bloki kalibracyjne

Podstawowa konfiguracja bloku kalibracyjnego i reflektory
powinny by¢ umieszczone jak pokazano na Rysunku T-434.3-1
lub alternatywnie- jak pokazano na Rysunku T-434.3-2 na
krzywiznach i/ Iub gdy pozwala na to grubo$¢ elementu. Probka
odniesienia musi by¢ zgodna z ASME V, T-434.1.17. Grubos¢ T
powinna wynosi¢ =+ 25% nominalnej grubosci badanego
elementu. Rozmiar bloku kalibracyjnego i umiejscowienie
reflektoréw powinny by¢ odpowiednie do wykonania kalibracji
dla kata(6w) wiazki oraz zakresow obserwacji, ktore nalezy

zastosowac.

(ASME V, Article 4, T-434.3)

20 {500)

15 {375)

10 (250)

Basic Calibration Block Examination Surface
Diameter, in. (mm)

5(125)

0.93 (23) 1.56 (39}
—‘ ’7 2.69 (687)

Piping calibration blocks

The basic calibration block configuration and reflectors shall
be as shown in Figure T-434.3-1 or the alternate provided in
Figure T-434.3-2 where curvature and/or wall thickness
permits. The basic calibration block curvature shall be in
accordance with ASME V, T-434.1.7. Thickness, T, shall be
+25% of the nominal thickness of the component to be
examined. The block size and reflector locations shall be
adequate to perform calibrations for the beam angle(s) and

distance range(s) to be used.
(ASME V, Article 4, T-434.3)

Figure T-434.1.7.2
Ratio Limits for Curved Surfaces

Examination Surface Diameter, in. {mm)

4.32(108)  7.2{180) 12 (300) 20 (500)

r 11 [ I I

o [ I I

o [ I I

o [ I I

o [ I I

o [ I I 605

o [ I I

o [ I I /

o [ I I &

L1 | I I &

P I I I &

o [ I I d

: : : : : <& - 13.33 (333}

"

o [ I o/ )

o [ I @ -

(I [ I ey o

P [ I / I N

1 [ I I

1 1 [ I I

o [ I I

o [ I I

o [ I I

11 | | - —————-— 8 (200)

o [

o [ I

o [ I

o [ I

—— ! I

11 1 L e Bl el 4.81{120)

o

o [

: : : s T e ikl Bty 2.88 (72)

l s - - 1.73 (a3)
—————————————————————————————————— 1.04 (286)

5 (125) 10 (250) 15 (375) 20 (500)



@ Procedura nr / Procedure no.
BADANIA NIENISZCZACE NON-DESTRUCTIVE TESTING NVT/UT/ASME
NAVITEST Ltd. Wydanie / Revision: 04
NDT Laboratory Badania ultradzwiekowe Ultrasonic examination according | Data wydania / Issue date: 05.12.2024
80-299 Gdansk zgodnie z ASME s. V ASME s. V Strona / Page
Astronoméw 5, Poland 12 /50
Figure T-434.3-1
Calibration Block for Piping
= L = Nominal wall
y thickness (T)
CT

-k

________________________ —

Arc length

— N[?Eeyq— Note (1) — - ]
[

T

L

Cladding (if present)

GENERAL NOTES:

(a) The minimum calibration block length, L, shall be 8 in. (200 mm) or 8T, whichever is greater.

(b) For 0.D. 4 in. (100 mm) or less, the minimum arc length shall be 75% of the circumference. For 0.D. greater than 4 in. (100 mm), the
minimum arc length shall be 8 in. (200 mm) or 3T, whichever is greater.

(c) Notch depths shall be from 8% T minimum to 11% T maximum. When cladding is present, notch depths on the cladding side of the block
shall be increased by the cladding thickness, CT (i.e., 8% T + CT minimum to 11% T + CT maximum). Notch widths shall be Y, in. (6 mm)
maximum. Notch lengths shall be 1 in. (25 mm) minimum.

(d) Maximum notch width is not critical. Notches may be made with EDM or with end mills up to %, in. (6 mm) in diameter.

(e) Notch lengths shall be sufficient to provide for calibration with a minimum 3 to 1 signal-to-noise ratio.

(f) Two blocks shall be used when a weld joining two different thicknesses of material is examined and a single block does not satisfy the
requirements of T-434.3.

(g) When a flat block is used as permitted by T-434.1.7.1, the two axial notches may be omitted and the block width may be reduced to 4 in.
(100 mm), provided the 1.D. and 0.D. notches are placed on opposite examination surfaces of the block. When cladding is not present, only
one notch is required provided each examination surface is accessible during calibrations.

NOTE:
(1) Notches shall be located not closer than 4T or Y%, in. (13 mm), whichever is greater, to any block edge or to other notches.
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Figure T-434.3-2
Alternate Calibration Block for Piping

% T axial hole

% T tangential hole [Note (2)] ‘\

1.5 in. (38 mm) min.

\

(o

4

:

Axial notch

l \1.0in.{25 mm) or T

l

== TTITT

1.0in. (25

n
mm) min. n

l

T L

!

1.5 in. (38 mm) min. it

! A

T

GENERAL NOTES:

1 in. (25 mm) minimum.

NOTES:

% T axial hole

\ \— % T tangential hole [Note (2)]
3T axial hole

T

(a) For blocks less than ¥, in. (19 mm]) in thickness, only the %7 side drilled hole is required..
(b} Inclusion of notches is optional. Notches as shown in Figure T-434.3-1 may be utilized in conjunction with this calibration block.
(c) Notch depths shall be from 8% T minimum to 11% T maximum. Notch widths shall be %4 in. (6 mm) maximum. Notch lengths shall be

(d) Notches may be made with EDM or with end mills up to %, in. (6 mm) in diameter.
(e) Notch lengths shall be sufficient to provide for calibration with a minimum 3 to 1 signal-to-noise ratio.
(f) Notches shall be located not closer than T or 1Y in. (38 mm), whichever is greater, to any block edge or to other notches.

(1) Length and arc shall be adequate to provide required angle beam calibration.
(2) Side-drilled hole diameter, length, and tolerance shall be in accordance with T-434.2.1, as permitted by T-464.1.3. Tangential side-drilled
holes at Y, T, 1, T, and %, T positions or locations are to have the depth confirmed at one-half of their length. The radius of the side-drilled
hole shall be added to the measured depth to ensure the correct depth. Where thickness does not permit, the required depth of the side-
drilled hole and the location of the tangential position shall be indicated on the block surface.

Circumferential notch
/ '». /—%Ttangenlial hole [Note (2)]

Length [Note (1)]

0.75 in. (19 mm)

9.3. Identyfikacja obszarow
Mapa spoin

badanych spoiny

9.3. Identification of weld examination areas

Weld Locations
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Umiejscowienie spoin 1 ich numeracja
przygotowana w postaci mapy lub planu badania

powinna by¢

Znakowanie

Jezeli ztacza beda oznakowane w sposob trwaly, nalezy stosowaé
znaczniki nisko-karbowe i/lub grawerowanie. Po finalnej
obrobce ksztaltu/krzywizn element nie moze posiada¢ wglebien
wigkszych niz 1.2 mm.

Punkty referencyjne

Kazda ze spoin powinna by¢ odniesiona do systemu punktéw
odniesienia. System ten, musi zapewni¢ identyfikacje linii
symetrii zlacza oraz odniesienie do punktow
charakterystycznych spoiny (np. metréw).

(ASME V, Article 4, T-441)

9.4. Techniki badania
Techniki opisane w niniejszym artykule sa przeznaczone do
zastosowan, W ktérych  jednoprzetwornikowe lub
dwuprzetwornikowe glowice generuja:
— prosto padajace wigzki fali podluznej, co ogoélnie
okreslane jest jako badanie wigzka normalng lub
— fale podluzne z wiazka katowej, gdzie w badanym
materiale wystepuja zarowno zatamane fale podtuzne,
jak i fale poprzeczne. W przypadku stosowania do
pomiaru  grubosci  lub  badania  elementow
platerowanych, badania te sg ogélnie okreslane jako
zastosowanie wigzek normalnych. Gdy stosuje si¢ je do
inspekcji spoin okreSlane sa jako badanie wigzka
katowa
— badania falg poprzeczng pod katem dla ktorych klin
wprowadza jedynie fal¢ zatamana poprzeczna do
materiatu badanego, sa zwykle okreslane jako badania
spoin glowica katowsa
W przypadku zastosowania materiatow silnie thumigcych moze
zachodzi¢ konieczno$¢ uzycia glowic katowych na fale podtuzna.
(ASME V, Article 4, T-450)

9.5. Kalibracja aparatury
Nalezy spetni¢ wymagania ASME V, Article 4, T-461.1 oraz T-
461.2 w odstepach czasowych nie przekraczajacych 3 miesigcy
dla urzadzen analogowych i jednego roku dla urzadzen
cyfrowych lub przed pierwszym ich uzyciem.
(ASME V, Article 4, T-461)

Liniowos¢ pionowa ekranu

Oceny  liniowosci ~ wzmocnienia  toru Y  aparatu
ultradzwiekowego nalezy dokona¢ w oparciu o ASME V,
Mandatory Appendix I.

(ASME V, Article 4, T-461.1)

Liniowos$¢ wzmachiacza decybelowego
Liniowo$¢ wzmacniacza aparatu ultradzwigkowego nalezy
oceni¢ zgodnie z ASME V, Mandatory Appendix II.

Weld locations and their identification shall be recorded on a
weld map or in an identification plan.

Marking

If welds are to be permanently marked, low stress stamps
and/or vibro-tooling may be used. Markings applied after final
stress relief of the component shall not be any deeper than 1.2
mm.

Reference System

Each weld shall be located and identified by a system of
reference points. The system shall permit identification of
each weld center line and designation of regular intervals
along the length of the weld (e.g. meters).

(ASME V, Article 4, T-441)

9.4. Examination techniques
The techniques are intended for applications where either
single or dual element search units are used to produce:

— normal incident longitudinal wave beams for what
are generally termed straight beam examinations or
— angle beam longitudinal waves, where both refracted
longitudinal and shear waves are present in the
material under examination. When used for thickness
measurement  or clad examination, these
examinations are generally considered to be straight
beam examinations. When used for weld
examinations, they are generally termed angle beam
examinations or
— angle beam shear waves, where incident angles in
wedges produce only refracted shear waves in the
material under examination are generally termed
angle beam examinations.
Base materials and/or welds with metallurgical structures
producing variable attenuations may require that longitudinal
angle beams are used instead of shear waves.
(ASME V, Article 4, T-450)

9.5. Instrument calibration
The requirements of ASME V, Article 4, T-461.1 and T-461.2
shall be met at intervals not to exceed three months for analog
type instruments and one year for digital type instruments, or
prior to first use thereafter.
(ASME V, Article 4, T-461)

Screen height linearity

The ultrasonic instrument’s screen height linearity shall be
evaluated in accordance with ASME V, Mandatory Appendix
I

(ASME V, Article 4, T-461.1)

Amplitude control linearity
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(ASME V, Article 4, T-461.2)

The ultrasonic instrument’s amplitude control linearity shall
be evaluated in accordance with ASME V, Mandatory
Appendix Il.

(ASME V, Article 4, T-461.2)

Figure 1-440
Linearity

80

40

A

|

I\s

Liniowo$¢ pionowa ekranu

Ustaw glowice katowa na probce odniesienia tak, jak
przedstawiono na Rysunku 1-440, aby wskazania od otworow z
glebokosci 1/2T oraz 3/4T byly widziane jednocze$nie i miaty
amplitudy ustawione w stosunku amplitudy 2:1. Zwigksz warto$¢
wzmocnienia wyzszego ze wskazan do 80% petnej wysokosci
ekranu (FSH). Nie ruszajac glowicy, zmieniaj wzmocnienie tak,
aby wyzsze ze wskazan ustawione bylto w zakresie 100% do 20%
FSH w krokach co 10% (co 2 dB na wzmacniaczu) i odczytuj
wysoko$§¢ nizszego z ech. Nizsze wskazanie powinno mieé
kazdorazowo wysokos$¢ 50% tego wyzszego (-6dB) z tolerancja
5% (1 dB). Wskazanie nalezy zaokragli¢ do pelnych,
najblizszych % FSH. Jako alternatywa mozna wykorzystaé
glowice normalng dla probki odniesienia, ktora pozwoli uzyskaé
roznice wysokosci z odpowiednia separacja sygnatow aby mozna
byto je prawidtowo rozdzielic.

(ASME V, Article 4, Mandatory Appendix I, 1-440)

Screen height linearity

Position an angle beam search unit on a calibration block, as
shown in Figure 1-440 so that indications from both the 1/2T
and 3/4T holes give a 2:1 ratio of amplitudes between the two
indications. Adjust the sensitivity (gain) so that the larger
indication is set at 80% of full screen height (FSH). Without
moving the search unit, adjust sensitivity (gain) to
successively set the larger indication from 100% to 20% of
full screen height, in 10% increments (or 2 dB steps if a fine
control is not available), and read the smaller indication at
each setting. The reading shall be 50% of the larger amplitude,
within 5% of FSH. The settings and readings shall be
estimated to the nearest 1% of full screen. Alternatively, a
straight beam search unit may be used on any calibration block
that provides amplitude differences, with sufficient signal
separation to prevent overlapping of the two signals.

(ASME V, Article 4, Mandatory Appendix I, 1-440)

Indication Set at % dB Control Indication Limits
of Full Screen Change % of Full Screen
80% -6 dB 32% to 48%
80% -12 dB 16% to 24%
40% +6 dB 64% to 96%
20% +12 dB 64% to 96%

Liniowo$¢é wzmacniacza decybelowego
Ustaw gltowice katowa na probce odniesienia jak na rysunku I-
440 tak, aby uzyska¢ maksimum amplitudy dla wskazania od

Amplitude control linearity
Position an angle beam search unit on a basic calibration
block, as shown in Figure 1-440 so that the indication from the
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otworu SDH, znajdujacego si¢ na 1/2T. Dokonaj zmian
wzmocnienia zgodnie z tabela powyzej. Echo od wskazania
powinno znajdowac si¢ w okreslonych granicach % FSH.

Alternatywnie, mozna uzy¢ innego posiadanego reflektora i
glowicy normalne;.

Wskazanie nalezy zaokragli¢ do pelnych, najblizszych % FSH.
(ASME V, Article 4, Mandatory Appendix I, 11-440)

9.6. Ogoélne wymagania dotyczace Kkalibracji
Kompletny sprzet ultradzwigkowy
Kalibracje obejmuja kompletny system ultradzwigkowy i nalezy
je wykona¢ przed wykonaniem badania w zakresie badanej
grubosci.
(ASME V, Article 4, T-462.1)

Powierzchnia kalibracyjna.

Kalibracje powinny by¢ wykonywane z powierzchni (od strony
platerowanej lub nie, strony wypuklej lub wklestej)
odpowiadajace powierzchni elementu z ktorego bedzie
przeprowadzone badanie.

(ASME V, Article 4, T-462.2)

Sprzegacz
Ten sam sprzegacz powinien by¢ uzyty do kalibracji i badania.
(ASME V, Article 4, T-462.3)

Kliny (przylgi)

Te same kliny (przylgi) powinny by¢ uzyte do kalibracji jak i do
badania.

(ASME V, Article 4, T-462.4)

Nastawy aparatu

Wszelkie nastawy, ktore wplywaja na liniowos$¢ przyrzadu (np.
filtry, progi dyskryminacji lub podcigcie) muszg miec¢ te same
nastawy podczas Kalibracji, weryfikacji Kkalibracji, sprawdzen
liniowosci oraz badania.

(ASME V, Article 4, T-462.5)

Temperatura

Roznica temperatur pomiedzy powierzchnig wzorca, a badanym
elementem powinna by¢ nie wigksza niz 14°C .

(ASME V, Article 4, T-462.6)

9.7. Krzywa Odleglosé-Korekcja amplitudy (DAC)
Zaden punkt krzywej DAC nie moze byé ponizej 20% pelnej
wysokosci ekranu (FSH). Gdy jakakolwiek czgs¢ krzywej DAC
spadnie ponizej 20% FSH, nalezy zastosowa¢ krzywa dzielona.
Pierwszy reflektor odniesienia dla DAC z podwyzszonym
wzmocnieniem musi znajdowac si¢ na 80% + 5% FSH. Gdy
stosunek sygnalu do szumu reflektora uniemozliwia efektywna

1/2T side-drilled hole is peaked on the screen. Adjust the
sensitivity (gain) as shown in the above table. The indication
shall fall within the specified limits.

Alternatively, any other convenient reflector from any
calibration block may be used with angle or straight beam
search units.

The settings and readings shall be estimated to the nearest 1%
of full screen.
(ASME V, Article 4, Mandatory Appendix I, 11-440)

9.6. General calibration requirements
Ultrasonic System
Calibrations shall include the complete ultrasonic system and
shall be performed prior to use of the system in the thickness
range under examination.
(ASME V, Article 4, T-462.1)

Calibration surface

Calibrations shall be performed from the surface (clad or
unclad; convex or concave) corresponding to the surface of the
component from which the examination will be performed.
(ASME V, Article 4, T-462.2)

Couplant
The same couplant to be used during the examination shall be

used for calibration.
(ASME V, Article 4, T-462.3)

Contact wedges
The same contact wedges to be used during the examination

shall be used for calibration.
(ASME V, Article 4, T-462.4)

Instrument controls

Any control which affects instrument linearity (e.g., filters,
reject, or clipping) shall be in the same position for calibration,
calibration checks, instrument linearity checks, and
examination.

(ASME V, Article 4, T-462.5)

Temperature
For contact examination, the temperature differential between

the calibration block and examination surfaces shall be within
14°C.
(ASME V, Article 4, T-462.6)

9.7. Distance-Amplitude Correction (DAC)
No point on the DAC curve shall be less than 20% of full
screen height (FSH). When any portion of the DAC curve will
fall below 20% FSH, a split DAC shall be used. The first
calibration reflector on the second DAC shall start at 80% =+
5% FSH. When reflector signal-to-noise ratio precludes
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oceng i charakterystyke wskazania, nie nalezy stosowac¢ dzielonej
krzywej DAC.
(ASME V, Article 4, T-462.7)

Jezeli aparatura ultradzwickowa umozliwia stosowanie
Zasiggowe] Regulacji Wzmocnienia (TCG) mozna ja
wykorzysta¢ w zamian za dzielong krzywa DAC zapewniajac
rowng czutos¢ badania na catym zakresie obserwacji.

9.8. Kalibracja dla badan innych niz rury

9.8.1.  Probki odniesienia
Kalibracje nalezy przeprowadzi¢ z wykorzystaniem probek
odniesienia zgodnych z ASME V, Rysunek T-434.2.1. W
przypadku dostepu do spoiny tylko z 1 strony (patrz ASME V, T-
472.2) probka kalibracyjna opisana w ASME V rysunek T-
434.2.1 moze nie by¢ wystarczajaca aby pokry¢ caly wymagany
zakres obserwacji reflektorami odniesienia pozwalajac na
stosowanie krzywej DAC na wymaganej ditugosci drogi dla
glowicy normalnej. W takim przypadku konieczne jest
wykorzystanie dodatkowej probki odniesienia ktorej grubosé (T)
i umiejscowienie reflektor6w beda pozwalaly na odpowiednia
kalibracje w calym zakresie pokrytym badaniem.
(ASME V, Article 4, T-463.1.1)

9.8.2. Techniki kalibracji
ASME V, Nonmandatory Appendices B and C wskazuja ogolne
zasady co do technika dla glowic katowych fal poprzecznych i
glowic normalnych fal podluznych. Mozna stosowaé techniki
alternatywne.

Glowice katowa nalezy ukierunkowac na reflektor kalibracyjny
tak, aby uzyska¢ jego maksymalng amplitud¢. Nastawa
wzmocnienia nalezy ustawi¢ echo na 80% + 5% FSH. Otrzymana
warto$¢ to wzmocnienie podstawowe. Glowica nalezy nastgpnie
manipulowa¢, aby odczytywaé echa innych reflektoréw tak, by
bez zmiany nastaw aparatu uzyskiwa¢ maksymalne amplitudy
innych reflektorow dla dtuzszej drogi ultradzwigckowej, zapisujac
je 1 uzyskujac krzywa DAC. Kalibracja ta powinna obejmowac
jednoczesnie wymagany zakres obserwacji oraz korekcje
wzmocnienia W obszarze zainteresowania.

(ASME V, Article 4, T-463.1.2)

9.8.3. Kalibracja glowic katowych
W  zaleznosci od zastosowania, blok kalibracyjny musi
umozliwia¢ (ASME V, Nonmandatory Appendices B and M
opisuja ogolne wytyczne):

— nastawg zakresu obserwacji

— nastawg czuloséci na ré6znych drogach ultradzwigkowych

— mozliwo$¢ odczytu echa z nacigcia na probce

W przypadku uzycia urzadzenia z elektroniczng korekta
wzmocnienia zaleznie od drogi (TCG), nalezy wyrdéwnaé
wszystkie sczytywane wartosci amplitud do jednej wysokos$ci na
catym zakresie obserwacji. Wyprostowana krzywa od reflektora

effective indication evaluation and characterization, a split
DAC should not be used.
(ASME V, Article 4, T-462.7)

If the ultrasonic instrument allows to use a Time Corrected
Gain (TCG) feature it may be used in lieu of a split DAC curve
giving an equal examination sensitivity along the examination
range.

9.8 Calibration for non-piping

9.8.1 Calibration blocks
Calibrations shall be performed utilizing the calibration block
shown in ASME V, Figure T-434.2.1. In cases such as single
sided access welds (see ASME V, T-472.2), the calibration
block detailed in ASME V, Figure T-434.2.1 may not provide
the necessary sound path distances to the reference reflectors
to provide distance amplitude correction (DAC) that will fully
cover the area of interest for the straight beam technique. In
these cases, a second calibration block is required whose
thickness (T) and reference reflector locations are based on the
sound path distance that provides for coverage of the area of
interest.
(ASME V, Article 4, T-463.1.1)

9.8.2 Calibration techniques
ASME V, Nonmandatory Appendices B and C provide
general techniques for both angle beam shear wave and
straight beam calibrations. Other techniques may be used.

The angle beam shall be directed toward the calibration
reflector that yields the maximum response in the area of
interest. The gain control shall be set so that this response is
80% + 5% of full screen height. This shall be the primary
reference level. The search unit shall then be manipulated,
without changing instrument settings, to obtain the maximum
responses from the other calibration reflectors at their beam
paths to generate the distance - amplitude correction (DAC)
curve. These calibrations shall establish both the distance
range calibration and the distance - amplitude correction.
(ASME V, Article 4, T-463.1.2)

9.8.3 Angle beam calibration
As applicable, the calibration shall provide the following
measurements (ASMEV, Nonmandatory Appendices B and M
contain general techniques):

— distance range calibration

— distance—-amplitude;

— echo amplitude measurement from the surface notch

in the basic calibration block.

When an electronic distance - amplitude correction device is
used, the primary reference responses from the basic
calibration block shall be equalized over the distance range to
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odniesienia powinna zosta¢ wyskalowana w granicy 40% do 80%

FSH.

(ASME V, Article 4, T-463.1.3)

9.8.4. Alternatywna nastawa czulosci dla glowic

katowych

Gdy obiekt lub element posiada grubos¢ 13 mm i mniej, a jego
$rednica jest rowna lub mniejsza od 500 mm mozna wykorzystaé¢
sposob kalibracji wzmocnienie — droga zgodnie z wymaganiami
ASME V, T-464.1.1 oraz T-464.1.2.

(ASME V, Article 4, T-463.1.4)

In-line holes and notches
will be used for angle
beamn calibration.

be employed in the examination. The response equalization
line shall be at a screen height of 40% to 80% of full screen

height.

(ASME V, Article 4, T-463.1.3)

9.8.4 Alternative angle beam calibration
When a vessel or other component is made with a thickness of
13 mm or less and a diameter equal to or less than 500 mm,
the angle beam system calibrations for distance - amplitude
techniques may be performed using the requirements of
ASME V, T-464.1.1 and T-464.1.2.
(ASME V, Article 4, T-463.1.4)

Figure B-461.1
Sweep Range (Side-Drilled Holes)

Delay

Range

Reflectors moved
into beam

Sweep range

Alternative Sweep range calibration for angle probes with a reflector of known depth - SDH (ASME V, Article
4, Nonmandatory Appendix B)

Figure B-461.2
Sweep Range (lIW Block)

W1 (11W) block sweep range calibration for angle probes with a reflector with known depth (ASME V, Article
4, Nonmandatory Appendix B)
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Figure B-461.3
Sweep Range (Notches)

Full Vee Path Half Vee Path

Yﬂange

0 2 4 6}\ 8 10 0 2 - 6 8 ‘Ilﬂ

Delay

Alternative Sweep range calibration for angle probes with a reflector of known depth — Notch (ASME V, Atrticle
4, Nonmandatory Appendix B)

Figure B-462.1
Sensitivity and Distance-Amplitude Correction (Side-Drilled Holes)

Yseﬂsitivit‘f

|
0

Reflectors moved |

Reflectors moved

into beam 2 into beam |
In-line holes and notches I In-line holes and notches |
will be used for angle v/—? will be used for angle |
beam calibration. beam calibration.
g — o B

Sensitivity Distance amplitude

TCG / DAC sensitivity calibration for angle probes — SDH (ASME V, Article 4, Nonmandatory Appendix B)
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Figure B-462.3
Sensitivity and Distance~Amplitude Correction (Notches)

100-
80-
60—
40—

DAC calibration for angle probes — Notch (ASME V, Article 4, Nonmandatory Appendix B)

Figure B-464
Position Depth and Beam Path

C

Reflectors
moved

|
¢
¢

into beam

- h

Paosition depth

Position beam path

Position calibration for angle probes — SDH and Notch (ASME V, Article 4, Nonmandatory Appendix B)
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Figure B-465
Planar Reflections

Calibration correction for planar reflectors perpendicular to the examination surface at or near the opposite
surface (ASME V, Article 4, Nonmandatory Appendix B)

9.8.,5. Kalibracja glowicy normalnej
W  zalezno$ci od zastosowania, blok kalibracyjny musi
umozliwia¢ (ASME V, Nonmandatory Appendice C opisuje
ogolne wytyczne):

— nastawg zakresu obserwacji

— nastawg czulo$ci w obszarze zainteresowania

W przypadku uzycia urzadzenia z elektroniczng korekta
wzmocnienia zaleznie od drogi (TCG), nalezy wyréwnaé
wszystkie sczytywane wartosci amplitud do jednej wysoko$ci na
calym zakresie obserwacji. Wyprostowana krzywa od reflektora
odniesienia powinna zosta¢ wyskalowana w granicy 40% do 80%
FSH.

(ASME V, Article 4, T-463.1.5)

9.8.5 Straight beam calibration
The calibration shall provide the following measurements
(ASME V, Nonmandatory Appendix C gives a general
technique):

— distance range calibration

— distance—amplitude correction in the area of interest

When an electronic distance - amplitude correction device is
used, the primary reference responses from the basic
calibration block shall be equalized over the distance range to
be employed in the examination. The response equalization
line shall be at a screen height of 40% to 80% of full screen
height.

(ASME V, Article 4, T-463.1.5)

Figure C-461
Sweep Range

Reflectors
moved into
beam

Staggered holes
will be used for
straight beam
calibration

Sweep range calibration for straight probes — SDH (ASME V, Article 4, Nonmandatory Appendix C)
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Figure C-462
Sensitivity and Distance-Amplitude Correction

fg___ \Sensiti\rity \
8
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o L L

Sensitivity

b

Distance amplitude

TCG /DAC sensitivity calibration for straight probes — SDH (ASME V, Article 4, Nonmandatory Appendix C)

9.9. Kalibracja dla badan zlaczy rurowych

9.9.1. Bloki kalibracyjne
Kalibracje nalezy przeprowadzi¢ z wykorzystaniem probek
odniesienia Wskazanych w ASME V, Figure-434.3.1 lub
alternatywnie wskazanych w ASME V, Figure-434.3-2.
(ASME V, Article 4, T-464.1.1)

9.9.2. Kalibracja glowicy katowe przy uzyciu nacieé
Glowice katowa nalezy ukierunkowa¢ na naciecie tak, aby
uzyska¢ jego maksymalna amplitude. Nastawg wzmocnienia
nalezy ustawi¢ echo na 80% = 5% FSH. Otrzymana warto$¢ to
wzmocnienie  podstawowe. Glowica nalezy nastepnie
manipulowa¢, aby odczytywaé echa innych reflektoréw tak, by
bez zmiany nastaw aparatu uzyskiwa¢ maksymalne amplitudy
innych reflektorow dla dtuzszej drogi ultradzwigkowej, zapisujac
je 1 uzyskujac trzy-punktowa krzywa DAC. Nalezy
przeprowadzi¢ osobne kalibracje dla kierunku obwodowego i
wzdluznego probki. Kalibracja ta powinna obejmowaé
jednoczesnie wymagany zakres obserwacji oraz korekcje
wzmocnienia w obszarze zainteresowania.

(ASME V, Article 4, T-464.1.2)

9.9.3. Kalibracja na otworach SDH
Glowice katowa nalezy ukierunkowac na reflektor SDH tak, aby
uzyska¢ jego maksymalng amplitud¢. Nastawg wzmocnienia
nalezy ustawi¢ echo na 80% + 5% FSH. Otrzymana warto$¢ to
wzmocnienie  podstawowe. Glowicg nalezy nastepnie
manipulowaé, aby odczytywaé echa innych reflektorow tak, by

9.9 Calibration for piping

9.9.1 Calibration blocks
Calibrations shall be performed utilizing the calibration block
shown in ASME V, Figure T-434.3-1 or the alternate provided
in ASME V, Figure T-434.3-2.
(ASME V, Article 4, T-464.1.1)

9.9.2 Angle beam calibration with notches

The angle beam shall be directed toward the notch that yields
the maximum response. The gain control shall be set so that
this response is 80% + 5% of full screen height. This shall be
the primary reference level. The search unit shall then be
manipulated, without changing instrument settings, to obtain
the maximum responses from the calibration reflectors at the
distance increments necessary to generate a three-point
distance - amplitude correction (DAC) curve. Separate
calibrations shall be established for both the axial and
circumferential notches. These calibrations shall establish
both the distance range calibration and the distance -
amplitude correction.

(ASME V, Article 4, T-464.1.2)

9.9.3 Calibration with side-drilled holes
The angle beam shall be directed toward the side-drilled hole
that yields the maximum response. The gain control shall be
set so that this response is 80% £5% of full screen height. This
shall be the primary reference level. The search unit shall then
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bez zmiany nastaw aparatu uzyskiwa¢ maksymalne amplitudy
innych reflektorow dla drogi ultradzwigkowej, zapisujac je i
uzyskujac krzywa DAC pokrywajaca zakresem 3T (gdzie T —
grubo$¢ materiatu podstawowego probki). Nastgpnie wykreslona
krzywa odnie$ do naci¢¢ (znajdz maksima) w zakresie
skalowania tak, zeby zna¢ wzmocnienie (w stosunku do krzywe;j
DAC), gdy =zajdzie potrzeba oceny  niecigglosci
powierzchniowych. Nalezy przeprowadzi¢ osobne kalibracje dla
kierunku obwodowego i wzdluznego probki. Kalibracja ta
powinna obejmowac jednocze$nie wymagany zakres obserwacji
oraz korekcje wzmocnienia w obszarze zainteresowania.
(ASME V, Article 4, T-464.1.3)

9.9.4. Kalibracja glowicy normalnej

Gdy jest to wymagane nalezy przeprowadzi¢ kalibracji glowicy
normalnej zgodnie z ASME V, Nonmandatory Appendice C,
wykorzystujac  otwory SDH lub alternatywne reflektory
kalibracyjne zgodnie z ASME V, T-434.1.1. Kalibracja ta
powinna obejmowac¢ jednoczesnie wymagany zakres obserwacji
oraz korekcj¢ wzmocnienia w obszarze zainteresowania.
(ASME V, Article 4, T-464.1.4)

Technika kalibracji jest identyczna jak w przypadku glowic
katowych w odniesieniu do pozycjonowania amplitud echa,
wymaganych pozioméw itp. Krzywa kalibracyjna musi
pokrywaé caly obszar zainteresowania, ktory bedzie pdzniej

badany.

9.10. Przeprowadzenie badania

9.10.1. Identyfikacja obszaréw badan spoin

— Lokalizacje spoin i ich identyfikacja powinny by¢
zapisane na szkicu lub na planie.

— Oznakowanie. Jezeli spoiny maja by¢ trwale
oznakowane, Mozna stosowaé stemple o niskim
naprezeniu i/lub urzadzenia grawerujace. Oznaczenia
nanoszone po ostatecznym odpr¢zeniu elementu nie
moga by¢ glebsze niz 1,2 mm.

— Uktad odniesienia. Kazda spoina powinna by¢
zlokalizowana i identyfikowalna przez uktad punktéw
odniesienia. System powinien umozliwia¢ identyfikacje
srodka spoiny i oznaczenie regularnych odstgpow na
dhugosci.

(ASME V, Article 4, T-441)

9.10.2. Pokrycie badaniem
Badang objeto$¢ nalezy skanowac przesuwajac glowice po
powierzchni tak, by zapewni¢ pokrycie badaniem catej objetosci
dla danego kata glowicy.

Naktadanie si¢ pasow badania powinno wynosi¢ 10% szerokosci
przetwornika  (elementu  piezoelektrycznego)  mierzone
prostopadle do kierunku wprowadzenia fali. Dopuszczalne jest
odchylanie / oscylacje katowe glowicy pod warunkiem
zachowania pokrycia badaniem wymaganej objgtosci.

(ASME V, Article 4, T-471.1)

be manipulated, without changing the instrument settings, to
obtain the maximum responses from the calibration reflectors
at the distance increments necessary to generate up to a 3T
distance - amplitude correction (DAC) curve, where T is the
thickness of the calibration block. Next, position the search
unit for the maximum response for the surface notch positions
and mark the peaks on the screen for consideration when
evaluating surface reflectors. Separate calibrations shall be
established for both the axial and circumferential scans. These
calibrations shall establish both the distance range calibration
and the distance - amplitude correction.

(ASME V, Article 4, T-464.1.3)

9.94 Straight beam calibration
When required, straight beam calibrations shall be performed
to the requirements of Nonmandatory Appendix C using the
side-drilled hole alternate calibration reflectors of T-434.1.1.
This calibration shall establish both the distance range
calibration and the distance - amplitude correction.
(ASME V, Article 4, T-464.1.4)

The calibration technique is identical as in the case of angle
search units in terms of positioning, echo amplitudes at
required levels etc. The calibration curve shall cover the entire
area of interest which will be later on inspected.

9.10. Examination

9.10.1. Identification of weld examination areas

— Weld Locations. Weld locations and their
identification shall be recorded on a weld map or in
an identification plan.

—  Marking. If welds are to be permanently marked, low
stress stamps and/or vibratooling may be used.
Markings applied after final stress relief of the
component shall not be any deeper than 1.2 mm.

— Reference System. Each weld shall be located and
identified by a system of reference points. The
system shall permit identification of each weld center
line and designation of regular intervals along the
length of the weld.

(ASME V, Article 4, T-441)

9.10.2. Examination coverage
The volume to be scanned shall be examined by moving the
search unit over the scanning surface so as to scan the entire
examination volume for each required search unit.

Each pass of the search unit shall overlap a minimum of 10%
of the transducer (piezoelectric element) dimension parallel to
the direction of scan indexing. Oscillation of the search unit is
permitted if it can be demonstrated that overlapping coverage
is provided.

(ASME V, Article 4, T-471.1)
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9.10.3. Repetycja
Repetycja powinna by¢ na tyle mala, aby sygnat z reflektora
znajdujacego si¢ w maksymalnej odlegtosci w badanej objetosci
dotart z powrotem do gltowicy przed wytworzeniem Kolejnego
impulsu na przetworniku.
(ASME V, Article 4, T-471.2)

9.10.4. Predkos$é skanowania glowicy
Predkos$¢ skanowania nie moze przekracza¢ 150 mm/s chyba, ze:

—  wartos¢ repetycji jest taka, ze przetwornik wzbudzany
jest co najmniej sze$¢ razy w czasie, gdy glowica
przesuwana jest o potowe szeroko$ci przetwornika
(elementu piezoelektrycznego) mierzonym prostopadle
do kierunku wprowadzenia fali przy maksymalnej
predkosci skanowania

— zastosowano kalibracj¢ dynamicznag na wielu
reflektorach, ktora odpowiada czulosci +2 dB dla
kalibracji statycznej przy tej samej repetycji spetniajace;j
wymagania ASME V, T-471.2.

(ASME V, Article 4, T-471.3)

9.10.5. Wzmocnienie przeszukiwania
Podczas przeszukiwania wzmocnienie nalezy powigkszy¢ o co
najmniej 6 dB w stosunku do wzmocnienia podstawowego. W
przypadku badan potautomatycznych mozna pozostawic
wzmocnienie przeszukiwania na niezmienionym poziomie.
(ASME V, Article 4, T-471.4.1)

Finalnej oceny nalezy dokona¢ przy wzmocnieniu podstawowym
+ straty przeniesienia bez dodatkowego wzmocnienia na
przeszukiwanie.

9.11. Badanie zlaczy techniki

amplitudowe

W przypadku, gdy odpowiedni przepis Code Section wskazuje
uzycie technik amplitudowych, zlagcza spawane nalezy
przeskanowaé glowicami katowymi na niezgodnosci wzdtuzne i
poprzeczne (4 skanowania). Przed przystagpieniem do badania
glowicg katowa, nalezy przebada¢ materiat podstawowy glowica
normalng na catym obszarze, ktory przeszukiwaé beda glowice
katowe aby zlokalizowa¢ wszelkie reflektory, ktore moga
ogranicza¢ badanie z wprowadzaniem dzwicku pod katem do
objetosci spoiny. ASME V, Nonmandatory Appendix H opisuje
technike¢ badania w przypadku przeszukiwania zlacza wieloma
katami wprowadzenia.
(ASME V, Article 4, T-472)

spawanych —

9.12. Ogodlne wymagania dotyczace skanowania —
glowice katowe
Ogolnie, nalezy uzywac trzech katow nominalnych gtowicy tj.
45, 60 oraz 70 stopni (w odniesieniu do normalnej do
powierzchni). Mozna wykorzysta¢ katy inne niz 45 oraz 60 pod
warunkiem, ze roznica pomigdzy tymi katami wynosi co

9.10.3. Pulse Repetition Frequency
The pulse repetition rate shall be small enough to assure that a
signal from a reflector located at the maximum distance in the
examination volume will arrive back at the search unit before
the next pulse is placed on the transducer.
(ASME V, Article 4, T-471.2)

9.10.4. Rate of search unit movement
The rate of search unit movement (scanning speed) shall not
exceed 150 mm/s unless:

— the ultrasonic instrument pulse repetition rate is
sufficient to pulse the search unit at least six times
within the time necessary to move one-half the
transducer (piezoelectric element) dimension parallel
to the direction of the scan at maximum scanning
speed; or

— a dynamic calibration is performed on multiple
reflectors, which are within 2 dB of a static
calibration and the pulse repetition rate meets the
requirements of ASME V, T-471.2.

(ASME V, Article 4, T-471.3)

9.10.5. Scanning sensitivity level
The scanning sensitivity level shall be set a minimum of 6 dB
higher than the reference level gain setting or, when a semi-
automatic or automatic technique is used, it may be set at the
reference level.
(ASME V, Article 4, T-471.4.1)

Final evaluation shall be carried out with the primary
reference gain + transfer correction, without additional
scanning gain applied.

9.11. Weld
technique

When the referencing Code Section specifies a distance -
amplitude technique, weld joints shall be scanned with an
angle beam search unit in both parallel and transverse
directions (4 scans) to the weld axis. Before performing the
angle beam examinations, a straight beam examination shall
be performed on the volume of base material through which
the angle beams will travel to locate any reflectors that can
limit the ability of the angle beam to examine the weld
volume. ASME V, Nonmandatory Appendix H describes a
method of examination using multiple angle beam search
units.
(ASME V, Article 4, T-472)

joint distance - amplitude

9.12. General scanning requirements — angle probe
Three angle beams, having nominal angles of 45 deg, 60 deg,
and 70 deg (with respect to a perpendicular to the examination
surface), shall generally be used. Beam angles other than 45
deg and 60 deg are permitted provided the measured
difference between angles is at least 10 deg. Additional t /4
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najmniej 10 stopni. Dodatkowo nalezy przebada¢ objgtosé
znajdujaca si¢ od powierzchni do glebokosci t/4 od strony
przeszukiwanej. Dla tej objetosci do gitebokosci t/4 mozna uzy¢
glowic pojedynczych lub podwoéjnych, fali poprzecznej lub
podtuznej w zakresie katow 60 do 70 stopni (w odniesieniu do
normalnej do powierzchni).

(ASME V, Article 4, Nonmandatory Appendix H, H-471)

9.13. Kat glowicy
Glowica uzyta w badaniu powinna mie¢ kat 45 stopni lub taki,
ktéry odpowiada geometrii rowka spoiny poddanej badaniu.
Wybrana glowica musi rowniez zapewnia¢ odpowiednia detekcje

reflektor6w  odniesienia na calej, zalozonej drodze
ultradzwickowe;.
(ASME V, Article 4, T-472.1.1)

9.14. Nieciaglo$ci wzdluzne

Jesli mozliwe, wigzka musi by¢ skierowana w przyblizeniu
prostopadle do osi spoiny z dwoch kierunkow (dwoch stron
wprowadzenia), z tej samej strony spoiny. Glowicg nalezy
manipulowa¢ w taki sposob, aby wiazka ultradzwigkowa
przechodzita przez objeto§¢ badang spoiny 1 materiatu
podstawowego.

(ASME V, Article 4, T-472.1.2)

9.15. Nieciaglo$ci poprzeczne

Spoiny z nadlewem

Jezeli lico spoiny nie jest obrobione lub zeszlifowane na ptasko,
badanie nalezy wykonaé ustawiajac glowice na materiale
podstawowym z dwoch stron spoiny. Podczas przeszukiwania
wzdtuz osi spoiny wigzke nalezy kierowaé pod katem od 0 do 60
stopni wzgledem osi spoiny w obu jej kierunkach tak, aby
pokrywac¢ objetos$¢ badana.

Spoiny bez nadlewu

Jezeli lico spoiny jest obrobione lub zeszlifowane na ptasko,
badanie nalezy przeprowadzi¢ z powierzchni lica. Podczas
przeszukiwania wiazke nalezy kierowa¢ wzdtuz osi spoiny w obu
jej kierunkach. Gtowica nalezy manipulowaé tak, aby pokrywaé
objetos¢ badana.

(ASME V, Article 4, T-472.1.3)

9.16. Z1acza dostepne tylko z jednej strony

Jezeli zlacza nie da si¢ w petni przebadaé z dwoch kierunkow
zgodnie z ASME V, T-472.1.2 przy wykorzystaniu wytycznych
do badania glowicami katowymi, wowczas badanie nalezy
rozszerzy¢ o badanie gtowica normalng z powierzchni materiatu
przylegtego. Bedzie to mialo zastosowanie przy potaczeniach
naroznych, teowych, kré¢cach lub potaczeniach rozgatezionych.
Jezeli podczas badania stwierdzono obszar(y) dla ktérych
badanie mozna bylo wykona¢ tylko z 1 strony, nalezy to opisacé
w raporcie z wyszczegolnieniem ograniczen, ktore miaty miejsce
w danym przypadku.

(ASME V, Article 4, T-472.2)

volume angle beam examination shall be conducted on the
material volume within 1/4 of the thickness adjacent to the
examination surface. Single or dual element longitudinal or
shear wave angle beams in the range of 60 deg through 70 deg
(with respect to perpendicular to the examination surface)
shall be used in this t/4 volume.

(ASME V, Article 4, Nonmandatory Appendix H, H-471)

9.13. Beam angle
The search unit and beam angle selected shall be 45 deg or an
angle appropriate for the configuration being examined and
shall be capable of detecting the calibration reflectors, over the
required angle beam path.
(ASME V, Article 4, T-472.1.1)

9.14. Reflectors parallel to the weld seam

The angle beam shall be directed at approximate right angles
to the weld axis from both sides of the weld (i.e., from two
directions) on the same surface when possible. The search unit
shall be manipulated so that the ultrasonic energy passes
through the required volume of weld and adjacent base
material.

(ASME V, Article 4, T-472.1.2)

9.15. Reflectors transverse to the weld seam

Scanning with weld reinforcement

If the weld cap is not machined or ground flat, the examination
shall be performed from the base material on both sides of the
weld cap. While scanning parallel to the weld axis, the angle
beam shall be directed from 0 deg to 60 deg with respect to the
weld axis in both axial directions, with the angle beam passing
through the required examination volume.

Scanning without weld reinforcement

If the weld cap is machined or ground flat, the examination
shall be performed on the weld. While scanning, the angle
beam shall be directed essentially parallel to the weld axis in
both axial directions. The search unit shall be manipulated so
that the angle beam passes through the required examination
volume.

(ASME V, Article 4, T-472.1.3)

9.16. Single-sided access welds

Welds that cannot be fully examined from two directions per
ASME V, T-472.1.2 using the angle beam technique shall also
be examined to the maximum extent possible with a straight
beam technique applied from an adjacent base material
surface. This may be applicable to vessel corner and tee joints,
nozzle and manway neck to shell or head joints, pipe to
fittings, or branch connections. The area(s) of single-sided
access and, if applicable, the extent of the limit coverage shall
be noted in the examination report.

(ASME V, Article 4, T-472.2)
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9.17. Z}acza bez dostepu do badania
Ztacza, ktorych nie da si¢ zbada¢ z co najmniej 1 strony
(kierunku wprowadzenia wigzki) glowicami katowymi powinny
by¢ opisane w raporcie.
W przypadku potaczen kotnierzy, spoiny mozna przebadaé
wykorzystujac glowice normalng Iub glowice katowa fali
podtuznej od strony koinierza, przy zatozeniu, Zze zostanie
pokryta objetos¢ badania.
(ASME V, Article 4, T-472.3)

9.18. Wyijatki do wytycznych
odstepstwa dla kata glowicy
Mozna stosowac¢ inne katy wprowadzenia wigzki dla:
— potaczen kotierzy, w przypadku badania od strony
kohierza
—  kroccow 1 polaczen kroccow, w przypadku badania od
strony kroéca
— spoin sczepnych lub konstrukcji wsporczych
badan od strony blachy z obustronng redukcja grubos$ci
(ASME V, Article 4, Nonmandatory Appendix H, H-472)

ogélnych -

9.19. Pokrycie badaniem
Kazdy ruch rastrowy glowicy przy badaniu musi zachodzi¢ na
slad poprzedni w 50% szerokosci aktywnej przetwornika
(elementu piezoelektrycznego) mierzonego w  Kierunku
prostopadtym do kierunku badania.
(ASME V, Article 4, Nonmandatory Appendix H, H-473)

10. Ocena i kryteria akceptacji
Wszystkie wskazania o wysokosci echa wigksze niz 20%
poziomu odniesienia nalezy rejestrowaé i oceni¢ zgodnie z
kryteriami akceptacji odpowiedniej normy produktu Code
Section.
(ASME V, Article 4, T-482.1)

Wskazania w materiale bazowym typu rozwarstwienia
znalezione podczas badania materialu podstawowego nalezy
oceni¢ pod katem wplywu na podzniejsze badanie glowicami
katowymi i ewentualnie zmodyfikowaé technike tak, aby
uzyska¢ maksymalne pokrycie objgtosci. Nalezy je roéwniez
odnotowac w raporcie z badania.

(ASME V, Article 4, T-483)

Wskazania akceptowalne ale rejestrowalne nalezy zapisaé
zgodnie z wytycznymi normy produktu Code Section.
(ASME V, Article 4, T-491.1)

Wskazania nieakceptowalne nalezy zarejestrowaé. Jako
minimum nalezy zapisa¢ typ nieciagtosci (tj. pekniecie, braki
przetopow, zuzel itp.), lokalizacj¢ oraz wymiar (dtugos$¢).
(ASME V, Article 4, T-491.2)

9.17. Inaccessible welds
Welds that cannot be examined from at least one side (edge)
using the angle beam technique shall be noted in the
examination report.
For flange welds, the weld may be examined with a straight
beam or low angle longitudinal waves from the flange face
provided the examination volume can be covered.
(ASME V, Article 4, T-472.3)

9.18. Exceptions to  general
requirements — search unit angle
Other angles may be used for examination of:
— flange welds, when the examination is conducted
from the flange face
— nozzles and nozzle welds, when the examination is
conducted from the nozzle bore
— attachment and support welds
examination of double taper junctures
(ASME V, Article 4, Nonmandatory Appendix H, H-472)

scanning

9.19. Examination coverage
Each pass of the search unit shall overlap a minimum of 50%
of the active transducer (piezoelectric element) dimension
perpendicular to the direction of the scan.
(ASME V, Article 4, Nonmandatory Appendix H, H-473)

10. Evaluation and acceptance criteria
All indications greater than 20% of the reference level shall be
investigated to the extent that they can be evaluated in terms
of the acceptance criteria of the referencing Code Section.
(ASME V, Article 4, T-482.1)

Reflectors evaluated as laminar reflectors in base material
which interfere with the scanning of examination volumes
shall require the angle beam examination technique to be
modified such that the maximum feasible volume is examined,
and shall be noted in the record of the examination.

(ASME V, Article 4, T-483)

Non-rejectable indications shall be recorded as specified by
the referencing Code Section.
(ASME V, Article 4, T-491.1)

Rejectable indications shall be recorded. As a minimum, the
type of indication (i.e. crack, nonfusion, slag, etc.), location,
and extent (i.e. length) shall be recorded.

(ASME V, Article 4, T-491.2)
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10.1Pomiar dlugosci wskazania

10.1.1 Ogélne
W duzej czgsci przepisow produktu, okreslony jest pewien
poziom w odniesieniu do krzywej DAC lub linii odniesienia w
przypadku kalibracji dla nacigé, dla ktorego nalezy oceni¢
wszystkie wskazania pod katem ich typu i charakteru.

W innych przypadkach, dla ktérych amplituda przekracza
krzywa DAC Ilub poziom odniesienia konieczne bedzie
okreslenie dhugos$ci nieciaglosci.

W niektorych normach Code Scetion technika pomiarowa musi
zosta¢ zakwalifikowana nie tylko do pomiaru dlugosci ale
rowniez do okreslenia wysokosci (wymiaru po grubosci
materiatu).

(ASME V, Article 4, Nonmandatory Appendix D, D-420)

10.1.2 Nieciaglosci dajace wskazania wyzZsze nié¢
20% DAC (-14dB) - identyfikacja typu

W przypadku gdy norma produktu Code Section wymaga
okreslenia typu wszystkich wskazan powyzej 20% DAC (-14dB)
dla krzywych utworzonych zgodnie z ASME V, T-463 lub
ASME V, T-464, wskazania przekraczajace ten poziom oceny
nalezy klasyfikowac¢ (np. zuzel, pekniecie, niepelny przetop itp.).
(ASME V, Article 4, Nonmandatory Appendix D, D-471)

10.1.3 Nieciaglosci dajace wskazania wyzsze ni¢
20% DAC (-14dB) — pomiar dlugosci

Wskazana technika okres§la wymiar nieciggtosci na odcinku, dla
ktorego echo jest rowne lub przekracza ustalony poziom oceny
(20% = -14dB).

Aby wykona¢ pomiaru, wigzka kierowana jest w strone
nieciaglosci do miejsca, w ktorym echo zaczyna spadac ponizej
poziomu oceny, co nalezy odnotowac dla danego umiejscowienia
glowicy. Nastgpnie wyznaczona zostaje krawedz niecigglosci
poprzez korelacje z drogg ultradzwickowa bazujaca na osi
wigzki.

| — dlugo$¢ niecigglosci

10.1Indication length measurement

10.1.1 General
In general, some percentage of the distance - amplitude
correction (DAC) curve or reference level amplitude for a
single calibration reflector (notches) is established at which all
indications must be investigated as to their identity.

In other cases, where the amplitude of the indication exceeds
the DAC or the reference level, measurements of the
indication’s length may only be required.

In other referencing Code Sections, measuring techniques are
required to be qualified for not only determining the
indication’s length but also for its largest through-wall
dimension (height).

(ASME V, Article 4, Nonmandatory Appendix D, D-420)

10.1.2 Reflectors with indication amplitudes
greater than 20% of DAC (-14dB) - identification
When the referencing Code Section requires the identification
of all relevant reflector indications that produce indication
responses greater than 20% of the DAC (-14dB) curve
established in ASME V, T-463 or ASME V, T-464, a reflector
producing a response above this level shall be identified (i.e.,
slag, crack, incomplete fusion, etc.).
(ASME V, Article 4, Nonmandatory Appendix D, D-471)

10.1.3 Reflectors with indication amplitudes
greater than 20% of DAC (-14dB) - length
measurement

This technique measures the dimensions of a discontinuity
over which the echo is equal to or greater than an agreed
amplitude assessment level (20% = -14dB).

To make a measurement the beam is scanned over the
discontinuity and the probe position and beam path range, at
which the echo has fallen to the assessment level is noted. The
position of the edge of the discontinuity is then determined by
plotting the indicated range along the beam axis.

| - discontinuity length
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Figure D.1 — Fixed amplitude level technique using the beam axis

10.1.4 Okreslanie typu nieciaglo$ci
Typ nieciagloéci nalezy okresli¢c na podstawie doswiadczenia
operatora oraz zatacznika 2 tej procedury

10.2Kryteria akceptacji
Wszystkie wskazania nalezy oceni¢ zgodnie z wymaganiami
odpowiedniej normy wyrobu Code Section.

11. Raportowanie
Technika przeszukiwania (glowice i katy uzyte w badaniu)
nalezy odnie$¢ do geometrycznych uktadéw odniesienia z
Zalacznika 1.

Raport z badania musi zawiera¢ nast¢gpujace informacje:

— nazwa organizacji odpowiedzialnej za przygotowanie i
zatwierdzenie procedury

— zastosowang metode badania

— numer lub odniesienie do procedury

— numer procedury i dat¢ jej najnowszej rewizji

— datg demonstracji skutecznos$ci procedury

— nazwe i/lub dane osobowe i poziom uprawnien (jesli ma

zastosowanie) osoby wykonujacej demonstracje
(ASME V, Article 1, T-190(a))

oraz:
— dane aparatu ultradzwickowego
producentem i numerem seryjnym)

(wlacznie z

10.1.4 Determination of discontinuity character
The character of the discontinuity is determined on the basis
of operator’s experience and Appendix 2 of this procedure

10.2 Acceptance criteria
All indications shall be evaluated in terms of the acceptance
standards of the referring Code Section.

11. Documentation
An examination scanning technique (used probe positions and
angles) shall be referenced to geometric setups of Appendix 1

For each examination, the following information shall be
recorded:
— name of organization responsible for preparation and
approval of the examination procedure
— examination method applied
— procedure number or designation
— procedure number and date of its most recent revision
— date of the demonstration
— name and/or identity and certification level (if
applicable) of personnel performing demonstration
(ASME V, Article 1, T-190(a))

and:
— ultrasonic instrument identification
manufacturer’s serial number)

(including
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dane glowicy(c) (w tym wytwodrce, numer seryjny,
czgstotliwos¢ 1 wielkos$¢ przetwornika)

uzyte katy wprowadzenia

uzyty sprze¢gacz, marka oraz typ

dane przewodoéw do badania, typ i dhugosc
wyposazenie specjalne (jezeli miato zastosowanie —
skanery, kliny, podktadki, sprzet do skanowania
automatycznego, enkoder itp.)

dane oprogramowania do symulacji ultradzwigkowych
i wersje

numery probek odniesienia

probki symulacyjne lub elektroniczne symulacje (jezeli
mialy zastosowanie

wzmocnienie podstawowe aparatury, uzyte nastawy
thumienia i dyskryminacji (jesli uzyte)

dane kalibracji w tym reflektory odniesienia, ich
amplitude dla wzmocnienia podstawowego oraz drogg
do reflektora

dane dotyczace blokow symulacyjnych i symulatoréw
elektronicznych gdy byly wykorzystywane do nastaw
podstawowych

opis i umiejscowienie spoin lub badanej objetosci
powierzchnie, z ktérych przeprowadzono skanowania
oraz stan powierzchni

mapa lub zapisy wykrytych wskazan
nieakceptowalnych lub miejsc bez niezgodnosci

rejony z ograniczeniem lub takie, ktérych nie mozna
bylto zbadac

(ASME V, Article 4, T-492)

12. Zalaczniki

Zatacznik 1: Uktad odniesienia do skanowania
Zalacznik 2: Okre$lanie typu wskazania (pgknigcia,
przyklejenia, braki przetopu, zuzel porowatosc itp.)
Zatacznik 3: Kryteria akceptacji wedlug ASME VIII
Div1:2023

Zatacznik 4: Kryteria akceptacji wedtug ASME B31.1-
2022

Zatacznik 5: Kryteria akceptacji wedtug ASME B31.3-
2022 - STANDARD

Zatacznik 6: Kryteria akceptacji wedtug ASME B31.3-
2022 - ZASTOSOWANIA WYSOKO-
CISNIENIOWE

Zatacznik 7: Kryteria akceptacji wedlug ASME IX
2023

13. Uwagi do rewizji
W odniesieniu do poprzedniej wersji (gtéwne zmiany):

Zrewidowano w calosci

— search unit(s) identification (including
manufacturer’s serial number, frequency, and size)

— beam angle(s) used

— couplant used, brand name or type

— search unit cable(s) used, type and length

— special equipment when used (search units, wedges,
shoes, automatic scanning equipment, recording
equipment, etc.)

— computerized program identification and revision
when used

— calibration block identification

— simulation block(s) and electronic simulator(s)
identification when used

— instrument reference level gain and, if used, damping
and reject setting(s)

— calibration data, including reference reflector(s),
indication amplitude(s), and distance reading(s)

— data correlating simulation block(s) and electronic
simulator(s), when used, with initial calibration

— identification and location of weld or volume
scanned

— surface(s) from which examination was conducted,
including surface condition

— map or record of rejectable indications detected or
areas cleared
areas of restricted access or inaccessible welds.

(ASME V, Article 4, T-492)

12. Appendixes

— Appendix 1: Geometric setup scanning reference

— Appendix 2: Determination of discontinuity
character (crack, lack of fusion, lack of penetration,
slag, porosity etc.)

— Appendix 3: Acceptance criteria for welds according
to ASME VIII Div1:2023

— Appendix4:  Acceptance criteria according to
ASME B31.1:2022
— Appendix5:  Acceptance criteria according to

ASME B31.3:2022 - STANDARD

— Appendix 6:  Acceptance criteria according to
ASME B31.3:2022 — HIGH PRESSURE PIPING

— Appendix 7:  Acceptance criteria according to
ASME 1X 2023

13. Remarks to revision

In relation to the previous version (major changes):
Revised in its entirety
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Appendix 1
Geometric setup scanning reference
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Key

1 side 1

2 top view

3 side 2

4 side view

5 angle-beam probe

A B,CDEEG H WXY,Z probe positions (shown on one side only, but can be mirrored about the weld centre line)

scanning zone width (SZW) related to skip distance, p, to cover the testing volume
(see Clause 8
p full-skip distance

Figure A.1 — Examples of probe positions for a butt joint



@ Procedura nr / Procedure no.
W BADANIA NIENISZCZACE NON-DESTRUCTIVE TESTING NVT/UT/ASME

NAVITEST Ltd. Wydanie / Revision: 04
NDT Laboratory Badania ultradzwigkowe Ultrasonic examination according | Data wydania / Issue date: 05.12.2024
80-299 Gdansk zgodnie z ASME s. V ASME s. V Strona / Page
Astronomow 5, Poland 31/50
‘;h

(B)

] A

T AT
RERRRERDNE

‘\| |/ !

F,.G C.DE
a) End view b) Side view
Key
1 component 1
2 component 2
A B, CDEFGWZXYZ probe positions
a,b,c.defig scanning zone width indicators
t thickness

Figure A.2Z — Examples of probe positions for a structural T-joint
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a) Cross section

b) Top view

component 1, cylindrical shell/flat plate

component 2, nozzle

straight-beam probe
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scanning zone width indicators
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thickness

Figure A.3 — Examples of probe positions for a set-through nozzle joint
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Figure A.4 — Examples of probe positions for a structural L-joint
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Figure A.5 — Examples of probe positions for a set-on nozzle joint
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Figure A.6 — Examples of probe positions for a cruciform joint
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Figure A.7 — Examples of probe positions for a node joint in tubular structure
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Determination of discontinuity character (crack, lack of fusion, lack of penetration, slag,

Apart from the operator’s experience and knowledge about the welding/assembly process, positioning, echo responses, echo-dynamic

Appendix 2

porosity etc.)

patterns in various directions etc. the inspector is to follow the guidelines from this Appendix

Table B.1 — Guide to detailed classification

Shape/Type Echodynamic patterns Directional reflectivity Remarks
Transverse Lateral
movement movement
Point spherical Pattern 1 Pattern 1 Very low Point location
Point planar Pattern 1 Pattern 1 Moderate Point location only
Elongated Pattern 1 Pattern 2 Very low in fransverse Point location by
cylindrical plane. High in lateral transverse movement
plane (see note)
Elongated planar | Pattern 1 Pattern 2 Moderate in transverse Ends may be individually
plane. High in lateral located by lateral
plane (see note) movement
Table B.1 (continued)
Shapel/Type Echodynamic patterns Directional reflectivity Remarks
Transverse Lateral
movement movement
Large volumetric | Pattern 3 Pattern 2 or Moderate in transverse Approximate outline
pattern 3 plane. Moderate in lateral | generally possible
plane (see note)
Large smooth Pattern 2 Pattern 2 Very high Ends may be individually
planar located
Large rough Pattern 3 Pattern 3 Moderate Location of individual
planar facets and ends generally
possible
Multiple Pattern 4 Pattern 4 Very low Location of edges of
spherical cluster generally possible
Multiple planar Pattern 4 Pattern 4 Moderate

NOTE

The transverse and lateral planes are defined as follows:

Transverse plane - perpendicular to the major axis of the discontinuity, or to a specified direction;
Lateral plane - parallel to the major axis of the discontinuity, or at right angles to the transverse plane.
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Figure B.2 — Pattern 1 ultrasonic response
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Figure C.2 — Pattern 2 ultrasonic response
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Fiaure B.4 — Patterns 3a and 3b ultrasonic resnonse
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Figure B.5 — Pattern 4 ultrasonic response
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Figure F.2 — Sizing of a small discontinuity parallel to the scanning surface
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Figure B.1 — Examples of testing directions
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Appendix 3
Acceptance criteria for welds according to ASME V111 Div1:2023

Imperfections which produce a response greater than 20% of the reference level shall be investigated to the extent that the operator
can determine the shape, identity, and location of all such imperfections and evaluate them in terms of the acceptance standards given
in (a) and (b) below.

(@) Indications characterized as cracks, lack of fusion, or incomplete penetration are unacceptable regardless of length.

(b) Other imperfections are unacceptable if the indications exceed the reference level amplitude and have lengths which exceed:

maximum allowed material thickness
length [mm] [mm]
6 t <19
1/3t 19< t<57
19 t >57

t - thickness of the weld excluding any allowable reinforcement

For a butt weld joining two members having different thicknesses at the weld, t is the thinner of these two thicknesses.
If a full penetration weld includes a fillet weld, the thickness of the throat of the fillet shall be included in t

The Manufacturer shall also maintain a record of all reflections from uncorrected areas having responses that exceed 50% of the
reference level. This record shall locate each area, the response level, the dimensions, the depth below the surface, and the
classification.

(ASME VIII, Div.1, Mandatory Appendix 12, 12-3)




© Dokument nr / Procedure no.
m ACCEPTANCE CRITERIA NVT/UT/ASME - Appendices

NAVITEST Ltd.  Rovieo
NDT Laboratory KRYTERIA AKCEPTACJI Wydanie / Revision: 04

Data wydania / Issue date: 05.12.2024
80-299 Gdansk Strona / Page
Astronoméw 5, Poland 47150

Appendix 4
Acceptance criteria according to ASME B31.1:2022

Welds that are shown by ultrasonic examination to have discontinuities that produce an indication greater than 20% of the reference
level shall be investigated to the extent that ultrasonic examination personnel can determine their shape, identity, and location so that
they may evaluate each discontinuity for acceptance in accordance with (1) and (2):

(1) Discontinuities evaluated as being cracks, lack of fusion, or incomplete penetration are unacceptable regardless of length.

(2) Other discontinuities are unacceptable if the indication exceeds the reference level and their length exceeds the following:

maximum allowed material thickness
length [mm] [mm]
6 t <19
1/3t 19< t<57
19 t >57

t - thickness of the weld being examined. If the weld joins two members having different thicknesses at the weld, t is the thinner of
these two thicknesses.
(ASME B31.1, 136.4.6)
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Appendix 5
Acceptance criteria according to ASME B31.3:2022 - STANDARD

A linear-type discontinuity is unacceptable if the amplitude of the indication exceeds the reference level and its length exceeds:

maximum allowed Nominal pipe wall
length [mm] thickness Tw [mm]
6 Tw <19
13 Tw 19< Ty <57
19 Tw >57

Tw—nominal wall thickness
(ASME B31.3, 344.6.3)

Transfer correction

When the basic calibration blocks have not received heat treatment in accordance with ASME B31.3, T-434.1.5, transfer methods
shall be used to correlate the responses from the basic calibration block and the component. Transfer is accomplished by noting
the difference between responses received from the same reference reflector in the basic calibration block and in the component
and correcting for the difference.

(ASME B31.3, 344.6.1)

— Each type of material and each size and wall thickness shall be considered separately in applying the transfer method.
In addition, the transfer method shall be used at least twice on each type of weld joint.

— The reference level for monitoring discontinuities shall be modified to reflect the transfer correction when the transfer
method is used
(ASME B31.3, 344.6.1)
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Appendix 6

Acceptance criteria according to ASME B31.3:2022 - HIGH PRESSURE PIPING

High pressure is considered herein to be pressure in excess of that allowed by the ASME B16.5 Class 2500 rating for the specified
design temperature and material group. However, there are no specified pressure limitations for the application of these rules.
(ASME B31.3, K300)

Cracks, lack of fusion, incomplete penetration, or undercutting are unacceptable regardless of size or length.

In addition, for an internal slag inclusion, tungsten inclusion, or elongated indication:
(1) for nominal wall thickness, Tw, greater than or equal to 13 mm but less than 25 mm, the acceptance criterion for the thickness
to be examined specified in ASME B31.3, 344.6.2 applies:
A linear-type discontinuity is unacceptable if the amplitude of the indication exceeds the reference level and its length exceeds:

maximum allowed Nominal pipe wall
length [mm] thickness Ty [mm]
6 Tw <19
1/3 Tw 19< Ty <57
19 Tw >57

Tw — nominal wall thickness
(ASME B31.3, 344.6.3)

(2) for nominal wall thickness, T , greater than or equal to 25 mm, the acceptance criteria specified in ASME VIII, Division 3, KE-
333 for the thickness to be examined apply.
(ASME B31.3, Chapter 1X, K344.6.3)
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Appendix 7
Acceptance criteria according to ASME 1X 2023

Acceptance criteria for Production Welds

The acceptance criteria for welders or welding operators who qualify on production welds by ultrasonic examination as permitted in
ASME X, QW-304.1 (welders) or ASME X, QW-305.1 (welding operators) shall be per ASME 1X, QW-191.2.2 below

(ASME IX, Part QW Welding, Article I, QW-191.1.2.3)

QW-191.2.2

Acceptance criteria for Qualification Test welds:
(a) All indications characterized as cracks, lack of fusion, or incomplete penetration are unacceptable regardless of length.
(b) Indications exceeding 3 mm in length are considered relevant, and are unacceptable when their lengths exceed:

maximum allowed material thickness
length [mm] [mm]
3 t <10
1/3 t 10< t<57
19 t >57

t - refers to the thickness of the weld excluding any allowable reinforcement. For a groove weld joining two base metals having
different thicknesses at the weld, thickness is the thinner of the two base metals being joined
(ASME IX, Part QW Welding, Article I, QW-191.2.2)

Acceptance criteria for production welds

The acceptance criteria for welders or welding operators who qualify on production welds by ultrasonic examination as permitted in
(ASME 1X, QW-304.1) or (ASME 1X, QW-305.1) shall be per (ASME X, QW-191.2.2) above.

(ASME IX, Part QW Welding, Article I, QW-191.2.3)

Welders and welding operators qualified simultaneously to (EN) ISO 9606-1, 1SO 14732
and ASME IX

Ultrasonic examination acceptance criteria satisfying the requirements of 1ISO 9606-1 or ISO 14732 also satisfy the requirements of
Section IX, except that indications characterized as:

(1) linear slag may not exceed the thickness of the test coupon divided by 3 (i.e., the flaw length may not exceed t/3).

(ASME IX, Nonmandatory Appendix L, L-400)




