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Study on Comparison of Korean Industrial Standard and ASME BPV Code for
Radiographic Examination

Jin Koo Kim, Byung Chul Park*

ABSTRACT

There are two basic concepts in industrial radiographic examination; one is a radio-
graphic sensitivity, and the other is a acceptance criteria. The comparison of these main
points are studied for KS Standard and ASME Boiler and Pressure Vessel Code. '

From the results of the experiment, higher radiographic sensitivity is required in KS
Standard when the thickness of material to be examined is less than 20mm in single wall

technique.

The acceptance criteria for linear type indications are described on same concept in
two standards, whereas the acceptance criteria for rounded indications of KS Standard
which mainly depends upon the object thickness are more severe than those of ASME

BPV Code.
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Wire Type Penetrameter 7} ASME Code o}|4]
+ Plaque Type Penetrameter 7} 7tz 4}-£-5
3 gemE Wire Type 3 Plaque Type Pene—
ohusl fia gl

Penetrame—

trameter ¢ ARFEE
e AdE sk

A2 FAsE 5.5mm, 1lam, 15mm, 20mm, 30
mm, 50mm, 75mm, 150mm Q] Steel Plate & Fig,
13 zo] W13t F, #7e] §4 o S @3he
2 ASME Penetrameter & 5|0 A9 o] 3
& Agstel
ARAAANDA Bshod kakel Faha
AL gk 4se] Tl AR Pho-
to 164 Photo 8o 23t om Pzl
W5t AQe Table 1o vhebi ek,

KS$t ASME o4 202 3 83l Density
Range el 4] Density 7} 2,0 — 2.5, 2.5 —
3.0, 3,0-3.59 372z 9y FIxAE
EFsled e FelAd ZES A ksl #
o4zl Radiograph & ®3ted asgt A3}, 3=
A2] Minimum Visible Wire =+ Hole & T-
able 29} zo] vebyteh

Table 2¢]4 ASME Penetrameter ¢| Desi-
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Shooting Sketch for Plate
( Typical )

Fig. 1.

Photo 1. Radiograph of Test Specimen

No 1.

Photo 2. Radiograph of Test Specimen
No 2
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o, Table 29 AP AHIAE FA3517] s 4
A3 2]F Normalize sjo} g}, %, KS Pen-
etrameter 8] Wire & 4z]So] ztz} dA3t ot
W, ASME Penetrameter | Hole & IT Hole
& #| 2 3}iL+ Penetrameter o] 572} Holed)
A Aol S5lx] Yonmg o] Normalize 5}7]

$std Equivalent Penetrameter Sensitivity

Equation & o]-83}g ¢},

_100 [T
b'd 2

o] 7]4], a : Equivalent penetrameter se- :
Photo 5. Radiograph of Test Specimen

nsitivity, % No §.

T ‘ - Photo 6. Radi i
Photo 3. Radiograph of Test Specimen oto 6 No ;ograph of Test Specimen
No 3. )

Photo 7. Radiograph of Test Specimen

Photo 4. Radiograph of Test Specimen
No 7.

No 4.
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X : Section thickness to be radiograph-
ed,mm

T : Penetrameter thickness, mm

h : Hole diameter, mm
Ag e Aol »H ASME Penetrameter 2
Visible Hole & 1T =+ 2 T Hole o|glt}
o714,
772 Hole o] A Fo] Fdstnz A7
2T Hole ¢] A9l Penetrame-
2 = L R

1T Hole & # $ol:= Penetrameter
S u] W7}
7bs sk B,

ter ] 79} Hole & 27 o]

Photo 8. lg:d;ograph of Test Specimen IT Hole 8] A2} 7to] Tolspll ZZ3hA|7]
#l= Penetrameter &) 77} 2l of gt}
Table 1. Radiographic Parameters for Radiographs
Test Speci - Thickness Type of S F.D I1QI Used, Shooting
men No. (Type) (Out Dia.) Radiation e KS (ASME) Technique
No.1 (Plate) 5.5 m X - ray 90 om FO2 (10) | SingleWall
No.2 (Plate) 11 mm X~ ray 90 om FO2 (15) Single Wall
No.3 (Plate) 15 nm Ir-192 60 om FO2 (15) Single Wall
No.4 ( Plate) 2 m X ray o0 om FO4 (20) | SingleWall
No.5 ( Plate) 30 mn Ir-192 60 om FO4 (925) Single Wall
No.6 ( Plate) 50 mn Ir-192 60 om FO8 (35) Single Wall
No.7 ( Plate) 7 mm CO-60 100 om FO3 (45) | Single Wall
No.8 ( Plate) 150 mm Linatron 213 om F16 (60) | SingleWall
No.g (Pipe) 5.5(60.5mm ) X - ray 90 om FO2 (10) | Double Wall
No. 10(Nozzle)| 15 (600 ) Ir-192 60 om FO2 (12) | Double Wall
FO4 (15)
| (25)
Visible Hole © Tql A $E Equivalent
isible Hole o] 2 © 2 Equi 100 Th_lOOﬁm
Penetrameter Sensitivity Equation & <4}-§& a= X _2' - x 2 @
st} vhehd
% 4 ©,0 ¢4
ao100 /T 100 fTxor ©
T xT 2 X 2 100 /Tx 2T _100 /TA x 1TA
7} Rk o]2 Visible Hole o] 1T3l A%} X 2 X 2
$Yshil 5284717 ANAE 4D Penetr- & TASST T oo, ©
ameter & F# & TA 2 EA|3}3, o|&F H9
4] Equivalent Penetrameter Sensitivity 7} #H«c},

Equation o] c}4] diglsld,

X3k, Equivalent Penetrameter Sensitivity

s



Table 2. Minimum Visible Wire/Hole of Penetrameters

Test Speci= | pepetrametor Min, Dimension of Visible Wire /Hole () Reforen
Frone Designation | pooi2.0-2.0 |  2.5-3.0 3.0-35 | ces
No.1 KS (F02) 0.125 0.125 0.125 Photo 1
(5.5 mm) ASME (10) 2T (0.508) 2T (0,508) 1T (0.254) & Table 1
No.2 KS (FO2) 0.20 0.16 0.16 Photo 2
(11 =) ASME (15) 2T (0. 762) 2T (0.762) 1T (0.381) & Table 1
No.3 KS (F02) 0.20 0.20 0.20 Photo 3
(15 mn) ASME (15) 2T (0. 762) 2T (0.762) 2T (0. 762) & Table 1
No.4 KS (FO4) 0.25 0.25 0.25 Photo 4
(20 am) ASME (20) 2T (1.016) 2T (0.016) 1T (0. 508) & Table 1
No.5 KS (FO4) 0.32 0.32 0.32 Photo 5
(30 mm) ASME ( 25) 2T (1.2D 1T(0.635) | 1T (0.635) & Table 1
No.6 KS (FOB) 0.40 0.40 0.40 Photo 6
(50 mm) ASME (35) 2T (0.839) 1T (0.839) 1T (0. 889) & Table 1
No.7 KS  (F08) 0.80 0.64 0.64 Photo 7
(75 mm) ASME ( 45) 2T (2.286) 2T (2.286) 2T (2. 286) & Table 1
No.§ KS (F16) | 1.2 1.0 1.0 Photo 8
(150 =) | ASME ( 60) 2T (3,048) 2T (3.048) 2T (3.048) | & Table 1
Equation o] A}-8% 4 91i= Penetrameter & A"\ Ne.3 KS (F02): 0.200mm
FAYYE 0.127an~ 2 54mmelel, £ Aol 4 ASME(15) : 0.539 mm
A1-83 ASME Penetrameter 5& No,10(0.2 A= No.4 KS (F04): 0,250 mm
54mm) —No ,60(1.524mm) |28, =5 A&7 ASME(20) : 0.648 mn
S d9ve] QA ek A% No.5 KS (F04): 0.320mm
A" No.1 — No. 8o TABE AEAA 22 ASME(25) : 0.723 mm
Density o4 =atx] Minimum Dimension A= No.6 KS (F08): 0.400 mm
of Visible Wire/Hole 8] HF3& Fslndg, ASME(35) : 0.889mm
A% No.19| A%, A®No,7 KS (F08): 0.693mm

KS (F02):1/3(0.125+0.125+0.125) =0,125mn
ASME(10) :1/3(0.254/2 +0.2544/2 +
0.254) =0.324 mn
Ze wyoz 4 No.2 —No 871 =47
o &3 Re] Ak
AiNo.2 KS (F02): 0,173 mm
ASME(15) : 0.486 mm

ASME(45) : 1.616 wm
AHNo.8 KS (F16): 1.083mm
ASME(60) : 2.155mm
o 7] 4, Wire Type ¥ Plaque Type Penetrame-—
ter o) A ZEE T3b7] $3 A= No.1—-No,
8ol Wall Fell4 T3k HT3S Hole/Wire 9
uE Felad o33 el ==k
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A% No.1 :%-:%%=2.592
AHNo.2 : 8:‘11—5732= 2.809
4% No 3 :6()—:%=2.695
)5 No 4 =~§j§—§§=2-592
AHNo 5 : 31373—3= 2.259
A5 No_6 :%%=2.223
A= No,7 :—é:—g;—g= 2.332
A% No .8 :%%gg; 1.990

o]l Al delal wlgo HiE3he,
1/8(2.592+2.809+2.695+2.592+2.259 +
2.223+42.332+1.,990) =2.437 o] ==},
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4 o] yatsicis ASME Penetrameter & £
7t 0.2437mm]l F3=A)¢] 1T Hole o] 33t
= A3 FLE AEE rigteh o] BHE olF

st] KSo} ASME® 9 7sl& $354 ZEE
W ashe] B,
KSoll 4 A4d$ BE5Foz 7]F55 &

Lmax = 0,02 tp  creceecccrreceonanes @

74, L:duss S5 Ha 42 Em
tp :-FIFA, mm
7t et A @& ASMEA 4 2-1TE 9=lgceh
28, %o 4929 27HE 2w Hole Type
3} Wire Type & ZtEzlo]lE 2,437 ojm= 4
@F ASME F3=Alo] ofF3te] Eele 2.437
x2~1T %, 4,874 - 1TE 73},
x5, ASME 4] F3tE4]¢ Essential Hole
< 2% 2T =+ 4Tol2g 4874 -1TE #
2 A-2T,B-4T (o714, Ast BE zzt 1T
Hole o] 2T =3+ 4T Hole & Vel 547
E2 JMgstg e s As e FHEAY T

Percent) 2 3}4L3}d

>

4.874
vz

B-4T:4.874 — 1T — 3—37—4 — AT=2 437—4T

A-2T:4.814 - 1T - — 2T=3.447-2T

7t et o] Z3E ASME Code o] A §x| A1
g o dodel A2, sAAY FAdF(Q7]
A, dEFelela sl vl FEHoz  diky
Hol7h AL £7) 20mE FL2 AA 20
mm o3l A e+ KS& FaxA aF#HEs}
Fom, 20mmo]lAql Afole ASME & S35
A 87FE} 22 AL ¢ F A

23, o]FHE g lejAdE KS o ASME
7t A =58 AAE /AT ek FHEAY A
ol dolA KSelAdw s1ZAY ghdFAg 2
W 7b 7ol s 4bd, ASMEo] A= 3wy
Autg V1 FoR FIAEAI}; 4SS A W Foll
g Feucl FoEA ZEg T2 A4

—n

wetd, o€ ZHEE #lusdts] st g3
7 AdE skl

A o] 60.5mm, 77} 5. 5mml Pipe (Al
No.9:Photo 9 % Table 1%% )& Fig. 29}
ol WA ¥, o] slAM H &= KSZL A
SME %3l5AlE pipe Holsn #Hdggst oE
o], Pipe & =b¥-Frlo] sl g3l A€ Nol (F
# 5.56mm, Photo 1 & Table 1 %% )Y gty &
A2l 2ol 8 F3tE A= No.2 (7l 117m Ph-
oto 2 ¥ Table 1 &% )5 Td z2A3A &
5t =

oz, ¢Ae]l 600mm, T4 7} 15mmql
zzle ( /]2 No,10 : Photo 10 ¥ Table 1 %)
<+ Fig.33 o] w3 ¥ Fgstglow,Pipe
AR FdF 202 AHNo 3( 57 15mm, -
Photo 3 % Table 1 %% )% AxINo.5 ( 57
30mm , Photo 55 Table 1%x )& #odslg

No-

o} olel, Yelhd FaEAzEE Table3zs
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Fig. 2. Shooting Sketch
for Pipe

Fig. 3. Shooting Sketch
for Nozzle

2w, o] F3xo g aiE 937l Photo 9 Y
Photo 10¢] E5o] gt}
Table 344 ASME Penetrameter ¢ Design-
ation Foll4 Te F3549 FA4AE vl
Table 32} 438 A3E A" No,1/No.2% A5
No,3/No 5 ol 4 ol & H3lo} 2}t uwsle] n
| ool EH A A= FAlst A (o]FH
Fodoll A 283 T4l ) o chdFAle 2uql 4
S GG Aguc FES ke IAY
<% Ao® deputek &, KSel4 aFse
o]z Hid o] FAEALEL chiHedn Fdg
£ 9738l gloms, ASME o4 27she o]
- FHEqy RasALEE chy e vl o

el Ee FAEALEE aTehn AeT ¥

%

KSol4 a73te BEF9 Yt EAYEE

f.L,

L, min=25 fL, —»0.4 =lein ...... ®
714, Lyt 443t F3mA 4pele] Az, mn
L,: $3EA 9 25 sol2] Ael, mn
f A48 37, mm
2 vehy Ao,
%, KSellA 27ste 7stsy EA9Es 914
A Aol Aol 0.4mm o)stelel ok shE )

H, ASME o4} 7o we} r}228t Maxim-
um 02 975 7]5kehd EAYEFe4 0.5
mn 7} 7k 2HE greln 2 A4 R §77FE K
S7b ASME ¥} 98 ¢ 4 dch

(2) Acceptance Criteria 9| ®| i

WAt Eokell 4 A3t sl A4l sl Co-
de & Standards %o 4 A}-2¥ =7} =2 ASME
Code Sec, I, NB-5000 & ¥y 7|5F& KS
B08459 SdEF7IE HEAA A& 453t

1 = I
= T8

l

N

71E& a4tk
Radiographic Indication & 2|, Crackl
oSt 44t Bed4e 402 RRAAY EE
Unacceptable & #Hg|y} slo] ¥ zo]s} glo
v, olele] Indication o] wHsfA& Fzkd
= A E VeI E gk
|4 52216 el Indication Fol 4
7} Ml 47} =2 Elongated Indication I}
Rounded Indication 2 tfato g R Hu w 5t9
=k
7}, Elongated Indication

ASME Code 2] = KS
o 5F2Fol H8AA Acceptable 3 A9}
Rejectable & #$-2 2Falod vebdd  the
2] Table 49} 7t}
tt, Crack, Lack of Fusion %

Acceptance Criteria

Incomplete
Penetration & Elongated Indicationo]4] %)
2] 2] 7 e,
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Table 3. Minimum Visible Wire / Hole of Penetrameters

Test Speci- | Penetrameter Min, Dimension of Visible Wire / Hole (mn)
men(t/OD) | Designation Density Referen-
(nm) Rnage . 2-0-2:5 2.0 - 3.0 3.0~ 3.5 ces
No.9 KS (F02) 0.20 0.16 0.16 ghoto 9
(5.5/60.5) | ASME ( 10 ) 4T ( 1.016) 2T( 0.508 ) 2T( 0.508 ) Table 1
No.10 KS (FO2, FO4) 0.40 0.32 0.32 ghoto 10
(15/600) ASME ( 12) 4T ( 1.21) 4T ( 1.21) 4T( 1.27) Table 1
ASME ( 15) 4T ( 1.524) 4T ( 1.524) 4T( 1.52)
ASME ( 25 ) 21 ( 1.27) 2T ( 1.27) 2T( 1.27)

Photo 9. Radiograph of Test Specimen

No 9.
Table 4. Grading ASME Elongated
Indication
Thickness
Range, | <12 |12¢t 48| t>48
mm
Grade
ist Accept | Accept | Accept
2nd Accept | Accept | Accept
3rd Accept | Reject | Reject
4th Re ject

ASME Code o] A Elongated Indication ] o
g} Acceptance Criteria © KSd| A& 254
7} 12mm o}3}ql AFolut 3Fo] Hi, 12mm o)
Aol 23d A== A2 elklch

Abal

Photo 10. Radiograph of Test Specimen
No 10.

1}, Rounded Indication
ASME o] 4| Rounded Indication of =}&F 3%
Qe 71408 4435l Reference Radiogr—
aphs of %<5 Random Rounded Indication

<+ KSo SFEFATA HE&3d FHsEE
5t 2d B 2ok

A SA7F 101.6mmE 2kl ASE EAS
AME SFEFA AAstz] ¥ Indicatione]

dimension o] Ze}A =g slmefiel4] A A
A}, Rounded Indication o] w3t Charts o
Vet upel Fo] ASME o)A 2] Rounded Indi-
cation o] tjglt g7 Fo] KSelA+= =o4-E 4
Fol AGEE ¢ 5 dvh
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(1) Chart for t equal to 3,175 m ~ 6,35 mn, inclusive
.\ \ - c. : T ¢ ) .;'.:' 'l * ’ ' :"":.
. . . - a . L4 . . A 1
KS 53 : 4%
(2) Chart for t over 6,35 - 9,525 me, inclusive
. 2 . . Py . ‘ R L J . -
hd * . S * ' . . . R P - : . . F 4
« s @ * « 4 . ¢ ° - . . . . ] e ° L ) ' ' ®
KS 9: 4%
(3) Chart for t over 9,525 - 19,05 »m, inclusive
’ . »
. * ' P .°.' [} o ’ E ‘ ‘ ’
. « e - . A ) * !
; L ' ’ - te .' . ] t" ’ ) ‘ N ’
- . - - ‘: .
KS §9:4%
(4) Chart for t over 19 .05 - 50,8 =, inclusive
- ’ 4
P T S R . e ’
- . . - 2 N 0] . t;*.‘a .
.3- . ¥ ' s - ? » i s . = 4
KS 5% :4F( tsF 19.05 - 25mada] )
3F( t7F 25 - 50 mola] )
(5) Chart for t over 50,8 m - 101 ,6=an, inclusive
F a
v ’ . ¢ ’ - ’ P R * . . .. ' .
hd . * . * .
e e, L e . @ .,
¢ o ' o ' . . ’ . . . . LI ') ‘
] 4 ’
‘ 4 . ’ ¢ . s
« . d °. o , ¢ ¢ . @ .
. . . ’
KS 5F:4F( tE& 51m= /5% )
3F(tE 100mz 7]5uf )
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4. 1 &

4 ARG PR, FHEAY FEE wi-
re Type Penetrameter &) Wire 7} Hole Type
Penetrameter ¢] Hole(1T Hole S 7|&3l9&
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FHEAZES e A vEd Aer Yeh
ASME o Al o] FH & e gt FAEAZES
gt &odo] wlgte wicls] FAl s Tdhe A2
vhebut ek,

Astetd 2APEY w Lo AE KSold 27
S AWEIE ASMECA eFsHE AEA A ]
) ool ARl & Ao vhehuteh

F¥BAol goid, Crack ¥ olg waa A
§o] ASME o] 4= Unacceptable 2, KSolA+
4302 EFHe AL T AME ez
Avk. 28y, Elongated Indication (Slag
Inclusion 3 o]$} fAbgt A )2 7%, ASME
2] Acceptance Criteria = )| AH] 547t 12mm
olslal A-9-olluk KS 3ol siwe] Hglon, 12
mmol Aol A $eol KS 2Fl sld= el Rou-
nded Indication(Gas Hole ¥ o]¢} #A}5t &
) A ASME 2] Acceptance Criteria
S2o] KS 450 siksie] KS9}
ASME 9] Jlge] 4ws] 433ttt A
T AdEh

-4 Tu
u} 5.8

A
Ay
2

o

5. 8 E

25 Aol eFH = dAHo] g
ASME Code 9] 7|&x]x2 ) KS9 7|&x]7 94
Al A Aol dlol, KSe d44 sRsG of
g A7 G4 AR 4 don, olEqd B
28 AAEA R H4gle] HupEs] nlaleld
wel4, RIS Y W 9T A Co-
de & Standards o] w3t —’E,‘——‘i’—f& ol =, A F9
54 % F8E ¥ AESAHe] THS] wdd 4
ojokstrd, AlAlF4el st KS TAY A EH
B o] glofof qheba A A3t

]
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