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JIS Z 3106 3206,

Methods of radlograp:f}lc examlnatlon
‘for welded joints in stainless steel

R JRAN

rect radiography through the 1rrad1at10n of X—rays or gamma-rays (hereafter re
to as “radiation”) usmg mdustnal X—ray ﬁlms R

2 Normatwe references The standards hsted in ‘Attached Table 1 ¢ontsi prp

visions which, through reference in this Standard constltute provisions of this Stangiﬁa%;

3 Definitions For the purposes of this Standard; the definitions .given 1n£
2300 and JIS. Z 3001 and the following definitions apply. -

a)

base metal.

b) test part The weld metal to be examined, including its heat-affected zdn_i

4 Classification of radiograph image quality The image quality of radiogr:
shall be classified into five grades; Grade A, Grade B, Grade P1, Grade P2 and Grad
Grade A can be obtained by applying usual radlographlc technique and Grade B
be obtalned by applying a radiographic technique capable of attaining high' drj;,gc
tion sensitivity for flaws. Grade P1 and Grade P2 are normal image quahtles_
tainable when the radiograph of a circumferentially welded joint for pipe is t"
by applying duplex penetration through its wall; the former available for the radio
graph taken on one side of the joint and the latter for the radiograph taken on
sides of the joint. Grade F is normal image quahty obtainable in the radlograp
examination of a Tee welded joint. The application of these image qualities sh
depend on the shape of welded joints, as shown in Table 1. -

Table 1 Classification of radiograph image quality

Shape of welded joint . Classification of image quality

Butt welded joint for plate and other welded joints | Grade A, Grade B
whose geometrical conditions at the time of taking
radiographs can be deemed equal to those of the

butt welded joint
Circamferentially welded joint for pipe Grade A, Grade B, Grade P1, Grade P2
Tee welded joint Grade F

g




.t engineer The test engineers who undertaké the radiographic examina-
411 be those who have passed the exammatlon specified in JIS Z 3861 or those
pility equal or superior to them.

diographic equipment and auxiliary devices

ad10graphlc equlpment The radlographlc equlpment shall be the X-ray
tus and the X-ray generator using an electron accelerator specified in JIS Z

d the gamma-ray apparatus specified in JIS Z 4560 and the equipment with
mance -equal or superior to them.

Sens1t1ve materials The industrial X—ray ﬁlms (hereafter referred to as “films”)
e any of 16w-sensitive/super ultraﬁne-gramed type; low-sensitive/iltrafine-
type, medium-sensitive/fine-grainéd type or high-sensitive/fine-grained type.’
fying .screens, When used shall be lead fOll type, _ﬂuorescent type or metal
scent type. w0 E

Penetrometer For the penetrometer, the F—type or S-type general model speci-
n JIS Z 2306 shall be used. For' taking the radiographs of a c1rcum.ferent1ally
djoint for pipe, the F-type or S-type penetrometer of a band model shall be
d. But the F-type or S-type penetrometer of a general model may alsé be used.

rmative reference: As for the S~type penetrometer spemﬁed in JIS Z 2306 ex-
o amples of conﬁguratlon for the general model and theé band
model are shown in Informative Fig. 1 and Informatlve F1g 2,
and the relatlonshlp between nomlnal number and wire di-
ameter is shown in Informatlve Table 1 and Informatlve

Table 2. .
Material ~\ /— Diameter of center wire
502
I
1 2 345
Serial number

Informative Fig. 1 Configuration of S-type penetrometer
of general model
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. oois - Materal x /—Wiredlameter

S020 o

[

. . ‘7890
. Senalnumber/

. _-=Informat1ve Flg-‘ 2 Conﬁg‘uratmn of S- type penetrometeri
' of ba_nd model S

’Informatlve :Table 1 Dlmensmns for S type penetrometer
of general model

N ommal —Wu:edlameterand seﬁes thereof mm Allowance ‘on._ wire dlameter
number SR R S LRI T

7801 |,0,05 0.063 0.08 0.10 0.125 0.16,0.20 . %5,

S02 | 0.10 0.125 0.16 0.20 025 0.32 0.40

| so4” ‘| '0.20"0.25 052 0.40 0.50 0.63 0.80

508 -.| 0.40 0.50 0.63 0.80 10 1.25 16,

' si6 *]0.80-1.0" 125 16 20 25 3.2

S32 | 1.6 20 25 32 40 50 6.3

ot
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.. Informative Table 2 Wire diameters for S- type e e
penetrometer of band model e e

Nominal number | Wire diameter mm | Allowance on wire diameter % .

S005 0.05 +5

soos | |7 0063

S008 --¢ ) - < 0.08

5012 0.125

soi6. | . o016 , L

L 8020 . . .. 0.20

S025 . 025

S032 | - 032

8040 0.40

s050.. . |. . ..050

soes. © | o063 7| 7l

soso " |: 080
S100 107

Contrastmeter The type, structure, dimensions and matenal of the contrast-

eterﬁshall be as follows:

he type structure and dlmensmns of the contrastmeter shall be as shown in

Umt mm

2.0

2| Typels ~Type20 3| - '1&pe25

15

20
25

(2" : 20 ‘ PR
C . , . .. 25

Fig. 1 The type, structure and dimensions of contrastmeter . .

V1eW1ng illuminator . The viewing illuminator shall be as spec1ﬁed indJISZ
l or that with performance equal or superior to it. v - s
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6.6 Densitometer The densitometer subJected to proper calibration using t

dard den51tometer shall be used R
7 Radiographic me.thed T U

7.1 Combination of 1rrad1at10n socurce and sen51t1ve materlal T;he con
nation of the irradiation source and the sensitive. material shall be such thi
minimum perception wire diameter of the penetrometer can be 1dent1fied

7.2 Symbol When taking radiographs, use 1dent1ﬁcat1on symbols so that
diograph taken can be checked with the record : . ;

7.3 Radiation field In taking radiographs, it is preferable that the radiati
be controlled not to be unnecessarily wide by the use of a dlaphragm or & treatme

~e -

7.4 Radiographic method The radiographic method shall conform to. ther
shown in Table 2, depending on the shape of a Welded Joint.

Table 2 Aunexes specifying the radiograbhic method

Shape of welded joint ~ — | - ‘Annex

Butt welded joint for plate and other welded joints | i Annex 1 |’
whose geometrical conditions at the time of taking | ° o
radiographs can be deemed equal to those of the
butt welded joint S

Cucumferentlally welded Jomt for p1pe ‘ A;:gnex 2
| Apnexs

\Tee welded Jomt

endmg on the shape of a Welded Jomt

The radiograph shall be free of uneven development ﬁlm ﬂaW or other
detrimental to the assessment of 1mage qua_hty'

Table 3 A.nnexes specifying requlrements for radlographs

Shape of welded joint -‘ .. Anpex -

Butt welded joint for plate and other welded joints | :Annex 1
whogé geométrical conditions at the time of taking .
radiographs can be deemed equal to those of the

- butt welded joint

Circumferentially welded joint for pipe ..Annex 2
' Annex 3

Tee welded joint

9 Observation of radiograph *

9.1 V1eW1ng illuminator ‘For the observation of radlograph ‘the viewin
nator specified in 6.5 shall be appliéd according to thé division:of Table 4%

8=




Table 4 Application division for obséerving instrument.” .

Type of viewing illuminator | Maximum densify in fa&iqgi‘aph ay |=da® 2
Type D10 " - - - .22 7 1.5 or under* v Lo
Type D20 - - : .7 .25 o0runder-.
Type D30 3.5 or under

e ‘Type D35 SRR I 4.0 or ulider'

Note (1) Maximum density observed at the test part
in each radiograph. . .. . . .-,

1,%-

ecord‘ The following nécessary items shall be stated on a record of test re-
;0 that the collation of the record with the test part is possible.” "

Builder’s or manufacturer’s name

Work or product name *-

Symbol or number of test part

Material ) SRR H R
Thickness of base metal (wall thickness and outside diaméter fof tﬁbﬁlarf'-ﬁ
products) : - .

Shape of welded joint (whether there is reinforcement of ,yeld_,:gtc?)i .
aidi(;g‘raphing date

est engineer’s position and name

est conditions L

)

Equlpment and materials used _ R L

Name of radiation equipment and size of effective focus N

.. Types of film and intensifying screen . e

Type of penétrometer L .

Type of éontrastmeter
Radlographlc condltlons e
2. 1) Tube voltage used or type of radioactive isotope ‘

.2) Tube current used or intensity of radioactivity
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2.3) Exposure time - = .. . .. . s

3) Radiographicsetup .. .. = 7 L

'_ 3.1) Distance 'betéveehvradﬁi-atioh .sou-rce' and film (Ll +Lg)
3.2) Distance between the rad1at1on source s1de surface of test part and ﬁl
(L2) ' : &

4) Development cond1t1ons -

-'4.1) Developer, temperature of development and timé of development (for manu:
processmg) .

4 2) Name of automatic processor and developer (for automatlc processmg

e) Confirmation of requirements for radiograph ,
1) Type of Viewing illuminator and observing conditions -

. 2) Classification of image quahty (Grade A, Grade B, Grade P1, Grade P
Grade F) , b e O TEE pa

3) Minimum perception wire diamefer of penetrometer . . ..
4) Density at test part Lo
5) Value on contrastmeter (density difference/density)
6) Acceptability of radiograph

f). Date of ﬂav} image grouping

g) . Result of flaw image grouping

| 1) Result of grouping flaw images by flaw mark

1.1) Grouping of Type 1 flaw image
1.2) Grouping of Type 4 flaw image’ :
1.8) Whether Type 1 flaw image and Type 4 flaw image coexist’ "
1.4) Grouping of the flaw images which coexist SR
2) QGrouping of Type 2 flaw image ‘
3) Grouping of Type 3 flaw image

4) Whether two or more Type 2 flaw images exist in the field of examinati

Bl -
A
T

5) Overall grouping
h) Other necessary items

i). Remarks
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Attached Table 1

’TIIS G 3101 Rolled steels for genefal structure N L B ’ _
JIS G 3446 _Staznless steel pzpes for machine and structural purposes a
JIS G 3448 Light gauge stainless steel tubes for. ordmary pzpzng v oand
JIS Gi3459- ‘Stainless steel pipes - —_— ot e el e

JIS G 3463 tiStaznless steel boiler and ]zeat exchanger tubes
JIS G-4304 Hot rolled stainless steel plates sheets and strzp o ’
JIS G 4305. Cold rolled stainless steel plates, sheets and strzp SRR

" Heat- -resisting steel pldtes and sheets

..J IS G 4902 Corroszon reszstmg and heat-reszstzng superalloy plates and.f' ‘,_
sheets S

| JIS G 4903 Seamless nickel-chromium-iron alloy pipes . .- = . -~ . .
| JIS G 4904 ‘ Seamless nickel- chromzum -iron alloy heat exchanger tubes

JIS H 4551 Nickel _and nickel alloy plate, sheet and strip
JIS H 4552 Nickel and nickel alloy seamless pipes and tubes
JIS Z 2300 Glossaijy of terms used in nondestructive testing

‘ .| JIS Z 2306 Radiographic image quality indicators for non- destructwe test- | . o

C ing :
JIS Z ‘30‘01: - Welding terms L
JIS Z 3861 Standard gualification procedure for radzographtc testzng tech- |-
nzque of welds

JI’SAZ 4560 Industrial y-ray apparatus for radiography .
| JISZ 4561 - Viewing illuminators for industrial radiograph“ PO
JIS Z 4606 Industrial X-ray apparatus for radiographic testing

Annex 1 .(normative)

Method of radiographing butt welded joint for plate s
and requlrements for radmgraph ' .

Scope This Annex specifies the method of r.adiagraphing a butt-weldedijaintfby:‘-r -
direct radiegraphy using radiation and requirements for radiographs.

Radiographic method

Classification of radiograph image quality The image quality of radio-
phs shall be classified into Grade A and Grade B.
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2.2 Irradiation direction of radiation - Radiographs shall be taken by irrad
ing the radiation from the direction that can xmmmlze the thickness of radlatm
penetratmg through test part. : !

- <
KRR

2.3 . Use of penetrometers Two penetrometers mcludmg the mlmmum pere
tion wire diameter (refer to 4.1 of Ahnex 1) shall each bé placed on the: radlatm
source side surface of test part over the welded joint, so that the finest wire of, each
penetrometer comes in the vicinity of each end of the effective length Ls of the, tes
part, as shown in Annex 1 F1g 1. On thls occasion, the ﬁne wiré side shall be pl Y
outward.

Gl

When the penetrometer and the film are apart from each other at.a distance
times or more the minimum perception wire diameter, the penetrometer, may be pla
on the film side. In this case, the symbol F should be put down on each penet'
eter to make it clear from the radiographs taken that the penetrometer was Toeg
on the film side.

When the effective length of the test part is rot more than three times the’
of the penetrometer, one penetrometer may be placed in the middle of the test:

" Syibol indicating
B Sam— Radiation source - . the effective length
) of test part

\

T
—_—

Ls
)

r-

[

Penetrometer

Cdnﬁraét_heter

Il

Sl . -
S _/ \_  Symbol indicating "~ *
] . Weld zone . the effective length : 7
Z ' of test pa.rt St

Weld zone S : o S

Annex 1 Fig. 1 Photographi-c. setup

X-ray film

2.4 Use of contrastmeter The contrastmeter shall be used in accordance w
the division given in Annex 1 Table 2 for a weldéd Jomt 50 mm or less in the thic
ness of base metal multiplied by the coefficient B. obtamable from Annex 1 Tabl
depending on the material. On this.occasion, the contrastmeter shall be place
the film side of base metal in a position not so far from the middle of the effect
length of the test part. However, when the value of the contrastmeter not less: th
the values given in Annex 1 Table 7 can be obtained, the contrastmeter may be placed
on the radiation source side.
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Material of tes‘t.; pért . H. i€ Cowm 3 ‘ Coefficient B
JIS G 4304 JIS G 4305 JIS G 4312() | JIS G 4902 | JIS 11,4551 .| Division of base metal thickness
’ ' - : R . | to be multiplied by coefficient (mm)
: . o 25 or less Over 25
SUH2L sulas |- . . | - Tl 09 00
18US301 SUS301L. SUS301J1 SUS302 SUS302B SUS303 SUS304.| SUH309 . |Ncreoo” | 1.00 ‘ 1.00
SUS304J1 SUS304J2 SUS304L ~SUS304LN SUS304N1 .SUS304N2 - SUS305-| SUH310 | NCF8OOH o
SUS300S  SUS310S SUS315J1 SUS31sj2 SUS317J2. SUS317J3L. SUS321 | SUH409
'5US329J1 [SUS320J3L SUS329J4L SUS3A7 SUSA03 .SUS405 * $US410L | SUTI409L
SUS410 " SUS410S  SUS&20]1 SUS420J2 SUS429- SUS429]1. SUS430 /| SUH660
SUS430§11, . SUS430LX SUS434 SUS436J1L SUS436L -SUS4404A, SUS44-4 '
SUS447JT  $US630 SUS631 SUSXMIsJi SUSXMz7 * .. e . ,
SUS316 . SUS316J1 SUS3I6JIL SUS3I6L | SUS316IN SUS3I6N ‘SUSBI6Ti | - - | NCRn18+ o : '1.06 1.00
SUS317 -'SUS3I7L sussmN . 8 A - -.
- N . NCF51<
SUM330 < | NCF601, o 106 | 106
' NCF690 , , PO '
: NCF80A™ Lo 112 ©100
SUS317IY susesel. susssoL: . - Lo g " | NCF825 P Lize 106
o Ll . |NCFéo0 | . - S R AT L2
' DYoL . o 4. o INcrees. | . 125 it < 100
- L . - | suHéer - S ';'Nwmoo Nw4402_?:? 125 - . . 1a2
U : s T T o . o [ o 7| NWS500; NW60075 | ! EE
ow ' - T ‘ R O 'Nwagas Nwe002 S '
- NW2200" NW2201:_.;. 1.25 1.25
: s | NW64sS ' 141 112
- o ‘sNW0276 NW6022_,{ 141 © 135 [l\
- - ' SR "Nw0001 Nwooea,-?.}- 1.60 125 ek
ey} (RO : N ~ ot
SO i &
P “:C["-
| -

Note (1) }*‘As for the materials, which are specified in JIS G 4312 and" are identical to those speéified in JIS G 4304 and JIS
G 4308, refer to the left column.

P~
~
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Annex 1 Table 2 Application division for contrastmeter
Umt -mm

Base metal thickness . Type of ¢ontrastmeter

r'nultiph'ed By eeefﬁcien_t _ ~
20.0 or less ‘ Type 15 i
Over 20.0 up to and inel. 40. 0 ’Ifype 20
: Ove'_r 40.9 1 to and inel. 50.0 | Type: 25 . ._ _

‘3 Radlographm ‘setup The relatlve positions of radiation source, penetrom\
contrastmeter and ﬁlm shall be as shown in Annex 1 Fig. 1. o

;‘-a) ' The distance (L1 + Ly) between the radiation source and film shall be no

Lo _than r7 times the distance Lo between the radiation source side surface of:te
- part and ﬁlm The mult1pher m shall be as g1ven ih Annex 1 Table 3 accordm
- to the grade of image quality. ced

,«‘:_jb) ;,? The distance L, between the radiation source and the surface of test part sh:
: be not less than 7z times the. effective"'length Ls of test part. The; multipliért
shall be as g1ven in Annex i Table 4 accordmg to the grade of 1mage qual"

:c)  Symbols indicating the effective length Ls of test part shall be placed on_t
. radiation source side.

Annex 1 Table 3 ' Value of multlpher m o

Grade of 1n51age quahty Mulnpher m (1) (2)
Grade A 2 f/d or 6 Wlnchever 1s larger .’
Grade B : 3 f/d or 7, thchever is larger 3

N otes (1) f: Slze of rad1at1on source (mm)

(?) d: Minimum perceptlon wire diameter
of penetrometer specified in 4. ’of
Annex 1 (mm) :

Annex 1 Table 4 - Value of multlpher n :

- Grade of' image quahty ‘ ‘ Multipher n
Grade A~ | 2
GradeB s

{4  Requirements for radiograph

' 4 1 Minlmum perception wire diameter of penetrometer At tlﬁe test part
‘thé radiograph taken, the confirmation of the minimum perception W1re Chameter
;_the penetrometer shall be carried out as follows:

54—
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Depending on the material of test part, obtain the value of the coefficient B to
multiply the thickness of -base metal, using Annex 1 Table 1.

The minimum perceptlon wire dJameter shall be not more than the values g1ven
in Annex 1 Table 5, dependmg on the thickness of base meta.l multiplied by the

coefﬁcmnt B obtamed from a)

Annex 1 Table 5 Minimum” perceptlon wire d1ameter
of penetrometer . :

Thickness of base metal ‘| Wire diameter of penetrometer | . - CeaboiE
multiplied by coefficient . - — T : Y
' ) Grade A Grade B
doorless 0.125 010"
Over 40 up to.and incl. 50 B 6-16 0.10 i .
Over 50 up to and mc163 » 016 . ; o 0,1“'2;5’  ’
Over 6.3 up to and incl. 8.0 0.20 0.16
Over 8.0up to and incl. 10.0 |  0.20 0.16
-t Over 10.0 up to and incl. 12.5 025 .. . 0.20 . ..
Over 125 uptoandincl. 160 | - 0.32 0.20
. Over 16.0 up to and incl. 20.0 0.40 0.25
o Over 20.0 up to and incl. 25.0 { - 0.50 0.32
Over 25.0 up to and incl. 32.0 | 0.50 040
Over 32.0 up to and incl. 40.0 | .. 063 050
Over 40.0upto and incl. 50.0 [ = 0.80. |  0.63
Over 50.0 up to and incl. 63.0 | 0.80 | .  0.80
Over 63.0 up to and iﬁcl. 80.0_“ . 1.0 | , " 0.86
Over 80,0 up to and incl. 100, 125 1.0
’ Over 10b up to aﬁd incl. 125 . 1:.25 . . i.O
Over 125 up to and mcl 160 16 a 1.25 .
Over 160 uptoandincl. 200 | 1.6 | 125 . |
Over 200 up to and mcl 250» ) 20 16 -v .
2 Over 250 up to and mcl 320 ‘ ; . 2.0 h 1.6 L
Qver 320 - | 25 20

Fel
W

2 ;Density range of radiograph - The photographic den51ty in parts other than,
%—ﬂaW image of test part shall satisfy the range specified in Annex 1 Table:6. :;,

B
T
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Annex 1 Table 6  Density range of radiograph -

Grade of image quahty Density rénge . ,
Grade A 1.8 or more up to and incl. 4.0 | .
Grade B 1.8 or more up to and incl. 4.0°

4.3 Value of contrastmeter On the radiograph for which the contrastmete
used, measure the density in the part of base metal adjacent to the contrast

and that in the middle of the contrastmeter. The value of the.contrastmeter obt
“able by dividing the difference between the densities thus measured by the dengity:
in the part of base metal shall be conﬁrmed as follows: :

Depending on the material of test part, obtain the value. of the coefﬁment ]
multlply the thickness of base metal, -using Annex 1 Table 1

a)
b)
B obtamed from a)

Annex 1 Table 7 Value of contrastmeter

Thickness of base metal Value of contrastmeter Type ‘of :
multiplied by coefficient (depsity difference/density) _cpntrg;i;-
| mm ~Grade of image ql}ality me:ltelz,
. » » G;'ade A Grade B . .

4.0 0rless - . | o1 | o023 - | Typeis

Over 4.0 up to and incl. 5.0 0.10 ©0.23 ’

Over 5.0 up to and incl. 6.3 | .0.10 0.16

Over 6.3 up to and incl. 8.0 - 0.081 - 0.12

Ox’n;r 8.0 up to and mcl 10.0 0.081 - 0.12

Over 10.0 up to and incl. 12.5 0.062 -0.096

Ove;_ 12.5 up to and incl. 16.0 0.046 - 0.096

Over 16.0 up to and incl. 20.0 |  0.035 ©0.077 |

Over 20.0 up to and incl. 25.0 |  0.049 011 | Type20

Over 25.0 up to and incl. 32.07)  0.049 - 0.092 '

Over 32.0 up to and incl. 40.0 | 0.032 - 0.077 -

ng:er 40.0 up to and incl. 50.0 0.060 0.12 .‘ ‘Type 25

4.4 7 Effective length of test part The effective length L; of test partin!
.,radmgraphmg shall be within the range that satisfies the minimum perce]
diameter of the penetrometer, the density range of radiograph and the valu

contrastmeter.
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Annex 2 (normatlve)

K Method of radlographlng mrcumferentmlly Welded JOlnt for plpe
and requirements for radmg‘raph

Dol

Radlog*raphlc method -

1 Thlckness of base metal For rachographlc exammatlon of a c1rcumferent1a11y
9_1ded joint for pipe, the wall thickness of Pipe shall-be the thickness of base metal.
;-this case, the- wall thickness of ;pipe shall be nominal, and when. the wall-thick-
ess of pipe on one side of the welded joint is different from that on the other side,

e lighter thickness shall be the thlckness of base metal.

9.2 Classification of radlographlc methods "The methods of radiographing a
rcumferentially welded joint for pipe shall be classified into four types; an inter-
1 radiation source rad10graph1c method, an internal film radiographic method, a
uble-wall one-side radmgraphlc method and a double-wall both-side radiographic

9.3 Classification of radlograph image quahty The classification of the im-
age quality of radiographs apphcable dependmg on the radiographic methods shall
be as shown in Annex 2 Table 1. ~ ,

Anpe;{ 2 4'_’_I‘a"'b'_le 1 'Application division for radigg‘raph image.quality

Radiographic method : o ' Grade of image quality

Internal radiation source r&}diegljaphic ‘Grade A,  Grade B({), Grade P1(2) ... e

Internal filmi radiographic . Gradé A, GradéB(*), Grade P1 @ . e
Double-wall one-side z‘adiographic' Grade A, P Grade P1, Grade P2 *
Double-wall both-side radiographic . Grade P1(%), Grade P2

Notes (1) To be apphed When hlgh detectmn §en51t1v1ty is requ1red

(2) To be apphed When usual radlographlc techmque is dlfﬁcult to
apply.

3 Radiographic setup

31 Internal radiation source radiographic method The radiographic setup
or the internal radiation source radiographic method shall be as shown in Annex 2
fig. 1 and Annex 2 Fig. 2.

) The distance (I, + Ly) between the radiation source and film shall be not less
than m times the distance L; between the radiation source side surface of test
part and film. The multiplier m shall be f/d, where f is the size (mm) of radia-
tion source and d is the value of minimum perception wire diameter (mm) of

PRI
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the penetrometer as specified in 4.1. However, an exception to this is the ¢ag
of the whole-circumference ‘simultaneous’ exposure shown in Annex 2 Fig
provided the minimum perception wire diameter of penetrometer specifi
4.1 can be satisfied. : :

‘

T

The irradiation of radiation shall, as a rule, be in the direction that enable

b)
c)
~ the effective length L; of test part. On this occasion, be sure that nelthe
- ‘two penetrometers nor the penetrometer and the contrastmetér overlap"
Penetx':"o'mef;er
Penetrometer
Film
. s es Symbol indicating the ,
Symbol indicating -
the effective length effective length o.f test part
of test part Contrastmeter
Symbol indicating S
the effective length Symbol indicating the. ......
of test part effective length of test part

: Film.
Penetrometer

-Penetrometer,

Annex 2 Fig. 1 Internal radiation source radlographlc method
(exposure in sections) :

g




Penétromeater - ' ' i Gontrastmeter

Contrastmeter

A A
\Radiation //.

- \source/
Nt

Penetrometer -

Penetrometér

- Contrastmeter® *

Ly

Fﬂm

L,

Penetrometer
~ Contrastmeter
: : .

Annex 2 Fig. 2 iﬁternai radiation source radi_"‘o_'grép‘hi-c n:iet?h'o_d

“(whole-circumference simultaneous exposure) ..

»
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i
3
{
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e
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Annex 2 Table 2 Value of coefficient B

Material of test part(!) Coeffi-
cient B
JIS G 3446 JIS G 3448 o JIS G 4903 JIS G 4552
JIS G 3459 JIS G 3463 - JIS G 4904
SUSXM8 : _ 0.95"
SUS304 SUS304H SUS304L SUS30ALN SUS309 SUS300S SUS310 SUS310S SUS317J2 SUS321 . SUS321H | NCF800 -] 100
SUS320]1 SUS320J3L SUS320J4l. SUS347 SUS347H SUS405 SUS409 SUS409L SUS410 SUS410Ti ~SUS420]1 | NCF80OH '
SUS420J2 SUS430 SUS430J1L SUS430LX SUS36L SUS444 SUSXM27 SUSXMIsII ' : -'
SUS316 SUS316L SUS316H SUS316Ti SUS317 SUS3ITL NCF690 - SV 1.06
1susai7i1 Sussss SUS8YL NCF825 NCF600 S| e
| NCFe25 NW2200 NW2201 | 1.25
. NW4400 NW4402
NW6002 NW6007
NW6985 o
NW0276 NW6022 | 141
NW6455 :
: NWO0001 NWO665 | “1.60

Note () Symbols indicating applications (JIS' G 3446 : TKA and TKC, JIS G 3448 : TPD, JIS G 3459 : TP, JIS G 3463 . TB,
JIS G 4903 : TP, JIS G 4904 : TB), which are suffixed to the symbol of material, are omitted. ' .

s
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= ‘When the F-type or S-type penetrometer of the general model is used, the pen-.
4. etrometers including the minimum perception wire diameter (refer to 4.1).shall
each be placed on the radiation source side surface of the test part over;the
welded joint, so that the finest wire of each penetrometer comes in the wélmty
of each end of the effective length L3 of the test part. On %his oceasion, thée fine*
- wire side shall be placed outward. When the two penetrometers cannot be placed -
" within the effective length L; of test part one penetrometer of the band model
may be used.

) When the penetrometer and the film are apart from each other at a distance
ten times or more the minimum perception wire diameter (refer to 4.1), the:pen- -
etrometer may be placed on the film side. In this case, the symbol F should be . :
put down on each penetrometer to make it clear from the radlographs taken

‘that the penetrometer was located on the ﬁlm side.

For a mrcumferentlally welded joint with an outside diameter of 100 mm or more §
“and also for the image quality grade of Grade A or Grade B, the contrastmeter
shall be used in accordance with the division given in Annex 2 Table 3, baséd on
the thickness of base metal multiplied by the coefficient B obtainable from 4nnex 2.
‘Table 2 depending on the material of test part. 'On this ¢ occasmn, the con’cr' s tmeter ’
shall be placed in the middle of the ‘effective length of test part on the film sidé "
of base metal. However, when the value of the contrastmeter is not less than the .
values specified in Annex 2 Table 6, the contrastmeter may be placed on the ra-
diation source side. . ' i T g

- In the case of whole-circumference simultaneous exposure, four,penetrometersf;;
and contrastmeters individually shall be placed in symmetry in a position that
divides the circumference into virtually quarters, as shown in Annex 2 Fig. 2.

‘1) Symbol indicating the effective length Ls of test part shall be placed inside the

. pipe, when the distance between the radiation source and film is smaller:than
the radius of the pipe, and shall be placed outside the pipe, in case the distance
is greater than the radius of the pipe. However, when the distancé between’
the radiation source and film is smaller than the radius of the pipe, the sym-,
bols may be placed outside the pipe, provided that the relative position of the -
symbols, when placed inside or outside the pipe due to a geometrlcal relatmn to:

" radiographic setup, are made clear in advance ‘

Annex 2 Table 3 Application range for contrastmeter .

Unit: mm
N Base metal thickness Type of contrastmeteri
v multiplied by coéefficient - : o :
20.0 or less © T Typels
Over 20.0 up to and incl. 40.0 |~ Type 20
; Over 40.0 up to and incl. 50,0 | . "rrype 25 .

3.2 Internal f11m radlographlc method The radmgraphlc setup for the 1nter- -
nal ﬁlm radiographic method shall be as shown in Annex 2 F1g 3. : oA

-=661—
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a)

*. than m times the distance L, between the radiation source side surface of te
~-{ part and film. The multlpher m shall be as specified in 3.1 a).

c) :

d)
e)

 “outside diameter of 100 mm or more and for the image quahty grades of Gr
g

3. 3 Double-wall one-side radiographic method The radmgraphm getup for th
double-wall one 51de radlographlc method shall be as shOWn in Annex 2 F1g '4

a)
b)

)

_e)

g)

3.4

the double-wall both-side radiographic method shall be as shown in Annex 2 Fig.

a)

b)

60—

" The distance (Li1+ L) between the radlatmn source and ﬁlm shall be not-'les

'-Radiation shall be applied obliquely to the plane including a ' welded joint.: Th
<. r'distance S between the radiation source and the plane including a welded j JOln

- in 8.1 ¢).
d) .
""'.'In case the penetrometer is placed on the film side, 3 1 e) shall apply

The contrastmeter shall be used for a cu‘cumferentlaﬂy welded joint Wlth an

As for the 1rrad1at10n direction of Iadlatlon radiation shall be apphed obhqu'

~

The distance (L;+ L2) between the radiation source and film shall be not;

The 1rrad1at10n dlrectlon of radiation shall be as spemﬁed in 8.1 b).

“The method of using the penetrometer of the band model shall be as spemﬁ
in 3.1 ¢).

In case the penetrometer of the general model is used, 3.1d) shall apply )
In case the penetrometer is placed on the film side, 3 1 e) shall apply.

The contrastmeter shall be used for a c1rcumferent1ally welded joint with

and Grade B. Its using method shall be as specified in 3.1 f).

Symbol indicating the effective length Lj of test part shall be placed outsld
the p1pe .

than m times the distance L, between the radiation source side surface of- tes
part and film. The multiplier m shall be as specified in 8.1 a). e g

shall be not more than a quarter of L;.

The method of using the penetrometer of the band model shall be as Spemﬁe:

In case the penetrometer of the general model is used, 3.1 d) shall apply

outside diameter of 100 mm or more and for the image quality grade of. Grade A
Its using method shall be as specified in 3.1 f).

Symbols 1nd1cat1ng the effective length L; of test part shall be placed outside
the pipe. .

Double-wall both-side radiographic method The radiographic setup for

The distance (L, +L3) between the radiation sourcé and film shall be not le
than m times the distance L. between the radiation source side surface of te
part and film. The multiplier m shall be as specified in 3.1 a). However,
exception to this is the case where the minimum perception wire diameter
the penetrometer spemﬁed in Annex 2 Table 4 can be 1dent1ﬁed

to the plane including a welded joint in such a way that test part on the radi
tion source side and test part on the film side do not overlap each other.
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The penetrometer to be used shall be that of the band model composed of the
minimum perception wire diameters required in 4.1. The penetrometer of the
pand model shall be placed on the radiation source side surface of a welded joint
over the welded joint. When a single penetrometer of the band model can fully
cover the effective length L3’, one penetrometer shall be used. However, when
a single penetrometer cannot fully cover the effective length Ly, two penetrom-
" eters of the band model shall each be placed in a position that includes each
end of the effective length Ly’ of test part. On this occasion, be sure that the
two penetrometers of the band model do not overlap each other :

When it is dlfﬁcult to arrange the penetrometer on the rad1at1on ‘source side,
the penetrometer may be placed on the film side along the outside wall of the
pipe, provided that its difference in image quality from the case When the pen-
etrometer is placed on the radiation source side shall be clarified. In this.case,
- the symbol F should be put down on each penetrometer to make it _clear from
the radiographs taken that the penetrometer wasg located on the fih'n side.

-i:Symbols indicating the effectwe lengths Ls’ and Ls" of test part shall be placed
outside the pipe. |

Radiation source

A

Symbol indicating
the effective length
of test part

Penetrometer

Contrastmeter

~ Penetrometer

Symbol indicating
the effective length
of test part

Film

Aﬁnex 2 Fig. 3 Inner film radiographic method
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Radiation source
R .
A

~
Pene- ]
trometer . *
- . Pene”’
trometer :
Symbol indicating "
the effective length 1
of test part LA
Symbol indicating the -
Contrastmeter effective length of test part
Annex 2 Fig. 4 Double-wall one-side radiographic method
Radiation source
Y
"
I
Symbol indicating
the effective length -
of test part ~
Penetrometer
Penetrometer
A
Symbol indicating R
the effective length
of test part :
-, ) s N - - I .
~y /
ke . /r .
Symbol indicating v
the effective length s T
of test part 4 y
. / ’ . Symbol indicating the
Film Ls effective length of test part

Annex 2 Fig. 5 Double-wall both-side radiographic method
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Requlrements for radlograph . DL e i

- M1mmum perception wire dlameter of penetrometer : At the test part onj
radiograph taken, the confirmation of the minimum percep’emn ‘wire dlameter of
penetrometer shall be carried out as follows: cour G g GagEl £

Depending on the material of test part, obtain the value of the coefﬁc1ent B to =
multlply the thickness of base metal, using Annex 2 Table 2 - . - *:'ex

he minimum perception wire diameter shall be not more than the values given
+4in.Annex 2 Table 4, depending on:the thickness of base metal multlphed by the
coefficient B obtained from a). )

Annex 2 Table 4  Minimum perception wire diameter
of penetrometer

Ijnit: mm

Thickness of base metal : . e Grade of image quality
multiplied by coefficient T ;
) Grade A Grade B Grade P1 | Grade P2
4.0 or less ’ "] o015 | Toxo | 020 | 095
Over 4.0 up to and incl. 5.0 0.16 -_ ;0.10 - 0,.2,0:“,_ N 025
Overs0uptoandind. 63 | . 016 | 0125 | 025 T o.s2
Over 6.3 up to and incl. 8.0 A 020 0.16 . ©0.32 _ __' . 040
Over 8.0 up to and incl. 10.0 020 016 | 032 | 0140;
Over 10.0 up to and incl. 125 | 025 0.20 040, .| . 050
Over 12.5 up to and incl. 16.0 032 020 - | . 050 A 050
Over 16.0 up to and incl. 20.0 |~ 0.40 025 .| o063 063
Over200upfoandincl. 250 | 050 | 032 | oso L 0.80
Over 25.0 up to and incl. 32.0 0.50 ' 0.40 .'. 1.0 N ' A ._. A
Over 32.0 up to and incl. _‘4;0.0 . 063 050 | 125 '. - __
. Over 46.0 up to and incl. 500 0.80 - 0.63 . ' 1.6 : ;_. - B

2:. Density range of radiograph . The photographic density in parts other, than .
law Image of test part shall satlsfy the range speclfied in. A_nnex 2 Tabl

Annex 2 Table 5 DenSIty range of radlograph

_Grade 'of j{gage 'gug}ity o »Denfsi:ty_.ljange
Grade A . .. 1.3 or more up to and incl. 4.0
Grade B 1.8 or more up to and incl. 4.0
Grade P1 1.0 or more uﬁ to and incl. 4.0
Grade P2
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4.3 Value of contrastmeter On the radiograph for which the contrastmete;
used, measure the density in the part of base metal adjacent to the contrastm
and that in the middle of the contrastmeter. The value of the contrastmeter. OBt

in the part of base metal shall be confirmed as follows:

Depending on the material of test part, obtain the value of the coefﬁment ]
multiply the thickness of base metal, using Annex 2 Table 2.

a)

b)

B obtamed from a).

Annex 2 Table 6 Value of contrastmeter- .. .

Thickness of base metal Value of contrastmeter Type of
multiplied by coefficient (density difference/density) | contrast-
mm o Grade of image quality meter
Grade A - Grade B
4.0 or less 1 o015 - 0.23 Type 15
Over 4.0 up to and incl. 5.0 0.10 " 0.23 |
Over 5.0 up to and incl. 6.3 | 0.10 Q.lé
Over 6.3 up to and incl. 8.0 0.081 0.12
Over 8.0 up to and incl. 10.0 0.081 0.12
Over 10.0 up to and incl. 12.5 |  0.062 - 0.096
Over 12.5 up to and incl. 16.0 |  0.046 0.096
Over 16.0 up to and incl. 20.0 0.035 0.077
Over 20.0 up to and incl. 25.0 |  0.049 011 | Typé20
Over 25.0 up to and incl. 32.0 0.049 0.092 [
Over 32.0 up to and incl. 40.0 0.032 0.077
Over 40.0 up to and incl. 50.0 | 0060 | - 012 | Type2s

4.4 Effective length of test part The effective length L; of test part in‘a single
radiographing shall be within the range that satisfies the minimum perception
diameter of the penetrometer, the density range of radiograph and the value of he
contrastmeter. However, when especially the detection of transverse crack at test
part is required, the effective length shall bé within the range that satisfies not onl V
the minimum perception wire diameter of the penetrometer, ‘the density rang
radiograph and the value of the contrastmeter, but also the limitation specifie

Annex 2 Table 7.

—666—




L gAY

‘Annex 2 Table 7 Effective.lengt_h L; of test part

Radiographic meﬁhod E&‘écﬁve.léﬁgth df test part S \ j

Inner radiation source radmg:raphlc 'Not more than 1]2 of theédlstance L1 .
(exposure in sectmns) o between radiation source and radlahon '
- : source side su.rface of test part -

‘Inner film iadiograi?hié o » Not more than 1/12 of cu-cumferentlal
length of pipe o
- 'Double-wé.ll one-side i‘gdiographic Not rhore than 1/6 of e1rcumferennal Do
I a o lengthofpxpe L B

Annex 3 (normative)

Method of radiographing Tee welded joint
and requirements for radiograph

Séébe ~ This Annex specifies the method of radiographing a Tee welded joint by
he. _d1rect radiography using radiation and requirements for radlog".raphs :

Radlographlc method

1.. Classification of radiograph image quality The image quahty of radio- ,
phs shall be Grade F.

3 Use of penetrometers Two penetrometers including the minimum pei‘cep-
on wire diameter (refer to 4.1) shall each be placed in such a way that the finest
re of each penetrometer comes in the vicinity of each end of the effective length L3 ,
'the test part. On this occasion, the penetrometers shall be placed on the radia- L
n source side of T2 material or film side Wlth the ﬁne wire side outward.

When the penetrometers are placed on the film side, the distance between the
netrometer and film shall be not less than ten times the minimum perception wire
ameter. In this case, the symbol F should be put down on the penetrometer to
ake it clear from the radmgraphs taken that the penetrometer was located on the
film side. :

24 Thickness-compensating wedge In taking radiographs, the thickness-
mpensating wedge as shown in Annex 3 Fig. 8 shall be used.” However, in the case
Annex 3 Fig. 1, when the thickness of T1 material is not more than one-third of
thickness of T2 material or 8 mm, whichever is smaller, the thickness-compen-
ing wedge need not be used. Further, in the case of Annex 3 Fig. 2, when the
hickness of T'1 material is not more than a quarter of the thickness of T2 or 5 mm,

ichever is smaller the thickness- compensatmg wedge need nof be ‘used.

—667—



—Z:3106—

3 - Radiographic setup The relative positions of radiation source, penetrometer
thlckness -compensating Wedge and film shall be as follows R

a) The distance (L + Lz) between the rad_latlon source and film, as shown in Annex
Fig. 3, shall be not less than m tlmes the distance L, between the radiation sour
side surface of test part and film. _The multiplier m shall be 6 or 2f/d, whichev
is larger, where f is the size (mm) of radiation source-and d is the minimij
perception wire diameter (mm) of the penetrometer as specified in 4. 1.

b) The distance L; between the rad1atlon source and the radiation source side surfa
- of test part shall be not less than tW1ce the effective length Ls of test part;

¢) Symbols mdlcatmg the effective _length Ls of test part shall be placed on tl
radiation source side. o

4 Requirements for radiograph

4.1 Minimum perception wire diameter of penetrometer At the test parf
the radiograph taken, the confirmation of the minimum perception wire diameter
the penetrometer shall be carried out as follows:

a) Depending on the material of test part, obtain the value of the coefﬁcienf Bt
- multiply the total thickness of T1 material and T2 material, using Annex 3 f_[_‘abl

b) The minimum perceptlon wire diameter shall be not more than the values'g €
in Annex 3 Table 2, depending on the total thickness of T1 matenal and
material multiplied by the coefficient B obtained from a). =~ =% =*

4.2 Den51ty range of radJograph ‘The photographic dens1ty in parts other th
the flaw image of test part shall be 1.0 or over up to and including 4.0. -~

AN

4.3 Effective length of test part The effective length Ls of test part in a” sm
rad10graph1ng shall be within the range that satisfies the minimum perceptior
diameter of the penetrometer and the density range of radiograph.

Radiation (second time) : Radiation (first time)
\ . . :
-\ B . - .
~\\ . F"'N .
.\\ . .
.
.\ 230 .
L.
'\ | material

T2 me.terial

Film

Annex 3 Fig. 1 Photbgrapilingf:ii; two dAixj',e:ctvio'.nsv -
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Annex 3 Table 1 Value of coefficient B

43 Material of test part Coefficient B ‘ !
~ T . . T ‘ 1
T JIS G 4304 JIS G 4305 © ] JIS G 4312() | JIS G 4902 | JIS H 4551 | Division of base metal thickness ~ - ;
' _ to be multiplied by coefficient (mm) .
25 orless | Over 25
SUH21 SUH446 | ! 0.95 100
SUS301 SUS301L SUS301J1 SUS302 SUS302B SUS303 SUS304 | SUH309 | NCF800 1.00 ‘ 1.00
SUS304]1 SUS304J2 SUS304L. SUS304LN SUS304N1 SUS304N2 SUS305 | SUH310 NCF800H i
SUS3095 SUS310S SUS315J1 SUS315]2 SUS317J2 SUS317I3L SUS321 | SUH409 ‘
susszgn SUS329J3L. SUS329J4L SUS347: SUS403 SUS465 SUSALOL | SUH409L
) SUS4I0 SUS4105 SUS420]1 SUS42012 ; SUS429 .SUS429J1 SUS430 | SUHEEO | )
“} SUS430J1L . SUS430LX. SUS434 SUS43671L - ‘SUS486L  SUS440A SUS4441 o i
‘| SuswTI sussso $US631 ; SUSXMIST1 SUSKM27 A ‘ o S ! T
"1SUS316 SUS316]1 SUS316/1L SUS316L SUS3I6LN SUSSI6N SUS3I6Ti | NCrTig ! o 0106 - 1.00
| SUS317 SUSB17I.. SUS3ITLN. | NCF750 :
[ . TR s teean . . e e ‘ NCF751 ' | '
A {SuH330 NCF601 _ " © 106 1.6
: : | NCF690 : .
1 o e R 1 NCFBOA | . ‘ 1z © 100
| sussizn...susssel. ;SusssoL " NCF825 o e 106
NCF600 S 112 1.12
NCF625 ‘ 198 1.00
SUHE61 1 | NW4400 NW4402 1.25 112
: J NW5500 NW6007
o ' o ‘ A NW6985  NW6002
NW2200 NW2201 1.25 . 1.25
NW6455 [T 112
NW0276 NW6022 | 141 .13
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Annex 3 Table 2 Minimum perception wire diameter

of penetrometer ’
"‘Unit i mm
Total thickness of T1 material | Grade of image qﬁéh‘ty
and T2 material multiplied -
by coefficient ) Grade F
8.0 orless : 020
Over 8.0 up to and incl. 10.0 0.20
Over 100 up to andincl. 125 | 025
Over 12.5 up tq and incl. 16.0 0.32
Over 16.0 up to and incl. 20.0 oa0 .| . oL
o Oyg; 20.0 up to and incl. 25.0 ) . 0.5__0 ) St | _‘ Cod
Over 25.0 up to and incl. 32.0 0.50
Over 82.0 up to.and incl. 40.0 - 0.63
| Over 40.0 up to and incl. 500 | ~  0.80
-Over 50.0 up to and incl. 63.0 8.0
Over 63.0 up to and incl. 80.0 1.0
Over 80.0upto and incl. 100.0 | 125
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Annex 4 _ (normative)

Method of grouping flaw images using radiograph

1 Scope This Annex specifies the method of; groupmg ﬂaW 1mages on the ra[
graph of a welded joint. -

2 Procedure of grouping = The grouping of ﬂaw images (hereafter referred t’
“flaws”) shall be performed in accordance with the followmg procedure

a) As to the radiograph to be classified, its comphance vv1th the prov1s1on 1n-v
the text shall be confirmed. -

b) The radiograph to be cla551ﬁed shall be observed in accordance with 9 of'l
text. . ) R ERRR

“¢) The classification shall be performed in‘ac¢ordance with the dix;isioﬁ of thet
ness of base metal. "The definition of the thlckness of base metal shall
“given in 8 of the text., . .

: d) The flaws that exist in the test part shall be cla551ﬁed mto four types.

_'e) For each type of flaw, the group number, Group 1 Group 2, Group 3 or Gro
: shall be given based on the measured dimensions of the flaw.

' An overall grouping shall be made, based on the results of classification for
: flaw.

'8 Classification of flaws Flaws shall be classified into four types in accord
~with Annex 4 Table 1. Especially as for the flaws which are indistinguishable be
. "Class 1 and Class 2, they shall first be classified individually into either Class
- Class 2 and, when their group numbers are decided, the larger group number sh
» ﬁnally be taken for the class and group number for each of them.

Further, in the case of the radiograph of a welded joint of stainless steel thi
" are cases where an X-ray diffraction pattern similar to the flaw image show

reference in Annex 5 is observed. This pattern, however, shall not be con31dere
classification. P

Annex 4 Table 1 Classification of flaws

Class of flaw - ' Types of flaw

Class 1 Round blowholes and similar flaws

Class 2 Long and narrow slag inclusion, pipe, incomplete
penetration, lack of fusion and similar flaws

Class 3 Cracks and similar flaws

Class 4 Inclusion of tungsten

72—




_-:.‘;'Fjaw marks The method of obtaining flaw marks for Class 1 and Class & ﬂaws A

Flaw sizes shall be measured by settmg up the field of exammatlon as shown
n Annex 4 Table 2. When any flaw lies over the boundary line of the field of
Xammatlon the size including the portion outside the field shall be measured

est part, where ﬂaW marks are llkely to be highest.

When there is a smgle Class 1 ﬂaW the flaw marks. shall be the value glven 4an:
Annex 4 Table 3, according to the size 'of its major diameter. However; a-flaw:.
ot exceeding the value given in Annex 4 Table 4 in major dlameter shall:be..

R A s
Lyt me

_ eglected : g . S ITs b ke

s for Class 4 flaws, the flaw marks shall be obtained by thefmeth‘o'ds’_'f ei’);'l))
and e), as in the case of Class 1 flaws. However, the flaw marks shall be*a half *
of the value glven in Annex 4 Table 3, according to the size of the maJor d1am—

‘eter of a flaw. v

VERE N

When. there are two or more flaws, the ﬂaw marks shall be the sum of the ﬂaW
marks for individual flaws existing in the field of examination. However,a' ﬂaw
not exceeding the value given in Annex 4 Table 4 in major d1ameter shall be

neglected

When Class 1 and Class 4 flaws coexist in the same field of examlnatlon the
flaw marks shall be the sum of the flaw marks for both. ;

Annex 4 Table 2 Area of field of examination

Unit : mm
Thickness of | 25 or less | Over 25 up to | Over 100
base metal and incl. 100
Area of field 10x 10 10 x 20 .10 X 30
of examination

Annex 4 Table 3 Flaw marks

lggjor diameter { 1.0 or _less Over 1.0 | Over 2.0 Over 3.0 | Over 4.0 . Qver 6.0 pver 80
if flz up to and | up to and | up to and | up to and | up to and
incl. 2.0 incl. 3.0 incl. 4.0 | incl. 6.0 incl. 8.0 -

1. 2 3 6 10 .| 15 .| 25

Annex 4 Table 4 Size of flaw to be neglected'

Unit ;: mm

Thickness of base metal Size of flaw ) s
20 or less . . o 0.5
Over 20 up to and incl. 50 . 0.7
Over 50 = -} 1.4 % of base metal thickness
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5 Flaw length The measured length of a Class 2 flaw shall be taken as the
. length. However, when flaws exist in a line and the distance between two fla
. not more than the length of any flaw, the measured length mcludmg the d1s
between the two flaws shall be the flaw length for that flaw group

6 Grouping of flaw images

number. However, a flaw exceedmg a half of the thickness of base metal in:
diameter shall be classified into Group 4. {

For Group 1, 10 or more flaws are not allowed to exist in the field of examma
even if their major diameters are not more than the values given in Annex 4 Tabl'

Group - ’ . " .Field of éxamination (mm)

number (A o ' o ER Y
10 x 10 10%20 10x30

Thickness of base metal (mm)

10 or less Over 10 up to | Over 25 up to { Over 50 up to Over 100 - |
: and incl. 25 andincl. 50 | and incl. 100

Flaw marks

Group1| 1 2 4 5 | 6
Group 2 R 6 12 15 18
Group 3 6 12 . 24 30 36

Group 4 ' Those with flaw mark more than that for Group 3

Group 2 if it involves incomplete pénétration or a lack of fusion.

s

Annex 4 Table 6 Groupzng of Class 2 by ﬂaW length

Unit : mm

Group : : Thickness of base metal
number

12 or less Over 12 to and excl. 48 ) 48 or more

Group 1 | 8orless | Notmore than 1/4 of thickness of base metal 12 or less

Group 2 | 4orless | Not Iﬁo;e than 1/3 of thickness of base metal | 16 or less

Group 3 | 6orless | Not mbre than 1/2 of thickness of base metal | 24 or less

Group 4 Those with flaw length ldnger than that for Gropp 3
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. Grouping of Class 8 flaw images In cases where the flaws detected on the
5d cijograph are of Class 3, they shall be classified into Group 4.

Overall grouping The overall groupmg Wthh focuses on gn area within’ the
effectlve length of test part and is to be decided based on’ the result of the classifi-
on of each type of flaws shall be as follows:

In cases where the flaws detected are classified into one type that c1a551ﬁca-
jon shall be taken as the overall grouping. . : Sos et ooEnd

roup number decided for them shall be taken as the overall.grouping. . How-

" fnark is identical to that by flaw length, the overall grouping as to the area
here those flaws exist together shall be shifted to.a larger group number next -

Za

coexistence of Class 1 and Class 4 flaws and a half of the allowable flaw 1ength"
for Class 2.

1 cases where the flaws detected are ‘classified into two or mox"eﬁtyﬁés& v the“larger :
ver, when a Class 2 flaw as an object of grouping is 1ncluded in the ﬁeld of;

zamination established for Class 1 and Class 4 flaws and its grouping by ﬂaw‘r

to the original number. - In this case, Group 1in partlcular shall be classﬁied:_,
as Group 2 only when it exceeds. _both a half of the allowable ﬂaW mark for the -
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Annex 5 (informative) "

Method of distinguishing between
X-ray dlffractlon patterns and ﬂaW 1mages

and does not constltute a part of thls Standard
1 Scope- Th1 Annex indicates the method of dlstmgulshmg between th e
diffraction patterns and the ﬂaW unages that appear on the radwgraph of a

_)omt ' ’
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' Brush-like

Annex 5 Fig. 1 Schematic diagram for linear and
brush-like patterns in X-ray diffraction

Brush-like

-
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Annex 5 Fig. 2 Schematic diagram for brush-like pattern 3
in X-ray diffraction :

conditions applied.

3.2 Photographic method Discrimination is made by changing such photo
condltlons as the dlstance between the test body and ﬁlm, glancmg angle and

a mask method and a mesh—u’mhzatmn method
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