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4. JEFIRIBRZE (NON-DESTRUCTIVE INSPECTION / NDI)

FEHIEREIIBIBERE SEV., NLTEAICH L THEEICSERINA TS,
JERIEEREDELR F JIS G0202 TIERD KL SIZFHEALTLNS,

TRMVOEREHEETIC. RGOFRE, TORFEME. KES. BIK. 2T KEBLEZHAND
HER) T. NLTBRICEA SN D ELIEEIL. HFAREARKEBRD. BBHFEHERPT). B
RERBRMT). BEERRERBRUDENDH D, £, RGOFREL(FHIZEABHTRAWLDVT
HBE SM) B VBN TILRAEERQLD © ERIEREICEH TS,

Tz, RERBEIREZELATIEELREDED. EEITRET DZAOERRURIHEN
ERMIZHE—INEARIZHD, RBRUVZTNAODFHIEF. ERENTOI I ENKROHEND,
VDT HBESMICE L TIL IS [SX DEHE - ZBEEDH T, WNFERQLT)ICEH L TIXEH - ZREEHIE
MIIS [TIRE SN TULVELY,
NILTEADFRIEREBEDEFARDITIRDEL S I DHODRETEHTLNS, (SEH)

858
RS BRAR S e | of Ut R Y H3% PR
PT
JPI-7S-39-2003 * Body/Bonnet/Cover $548 RT(EEHM) ; RT(E580#1) ;
BHFRRE RV RV TN L DFE HFLWRETOHER R U | JISGO581 25l E, BL.
NILTDREBERSE 1 EAEF. RO IEE | BWIIS G0581 1 L EZEA
- MERU CLASS Rl TEH. TIALUREESE | 1%,
XA LTLS, ZEIT1EDORERY .
5% 1-1 RUR 12 % RT GAIEER) ; RT (&%8R)
S, SE &Iz 1EDIRER | JISZ3104/23106 2 LI EX
Y, (£ JIS 73050 B H#E#HRE
MTorPT($5488M#1) ; TLHLOEER.
O | O | x | s@EIZTEDKRR
Y, MTorPT(E58H#) ;
BERBEKRR2RUER3ICE
MTorPTGEIELR) ; 5. (RfTSER)
#ME. CLASS [Thdhh B
oM, MTorPT(GAEED) ;
JIS 73050 B H#EZEHRET
5LDEE, BL. RTJ,
PS T, %00 T m (& £ R Ffa
L9535,
ASME B16.34-2004 = Body/Bonnet/Cover # 100% RT(E:80#1) ;
The American Society | $iEHM R UZN DD KE MANDATORY APPENDIX I
of Mechanical 0
Engineersr - SPECIAL CLASS (:ﬁ RT/PT/MT (5@?&'&") B
Valves-Flanged, [ ASME Sec.VIIL, Div.1.
Threaded, and Welding ° GRS DB 1.0)
UT ($BE0#) ;
olo| o MANDATORY APPENDIX
v
MT(EESRAH) ;
MANDATORY APPENDIX
I
PT(S:8RER#) ;
MANDATORY APPENDIX
11
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. . N MT R =
R BRAX vt | o | UT RERY A& FIEELE
PT
MANDATORY - EXAMINATION OF FLLHRHOHERUE | RT
APPENDIX 7 of STEEL CASTINGS ERAEIL. B0 5EE | ASTM E446/E186/E28/E280
ASME Sec.VIII, Div.1, S HEEIRS 1 0 0 %ITiE <o, ZhLUBIE5E TEFNFIRMEHTIY—
PRESSURE VESSELS | g3z, el TEDERY, | BISRE.
O O X MT;
ASTM E125 TXRIGTYPE &
ICHERERE.
PT;
RIERIZ REE~TERE
BS 5998-1983 - Body/Bonnet/Cover 588 RIMREICL D, RT;
Quality levels for steel | gH3s#t ASTM E446/E186/E28/E280
valve castings, * Quality Level [Tk Y. TENTNRMEAT T —
?rlt?sh Standards SHRER R AZHRE
nstitute MT;
R RFEIEERDL L,
o | O X ZDOfth. ASTM E125-1965,
Typel,Degree2 % #8 % 7% L)
&,
PT;
BRIRRHAIFERD AL,
ZMith, ASTM E125-1963,
Typel,Degree2 Z#8 Z 75 L)
MSS SP-53-1999 * Body/Bonnet/Cover $#58% FARHEEIZL D, AERIZ R~ AT
Magnetic Particle e
Examination Method,
Manufactures % @] %
Standardization MT
Society of the Valve
and Fittings Industry,
Inc.
MSS SP-54-1999 » Body/Bonnet/Cover $58f FIELKREIZL B, ASTM E446/E186/E28/E280
Radiographic =H TENEFNARMAT ) —
Examination Method, AZHRE
Manufactures
Standardization O X X

Society of the Valve
and Fittings Industry,
Inc

5% .

SFEHDIIMY FEIC “H LORHOBLRUHEFE &HBM, A—H—HORRKI-EhD
LAKEL, HEA—N—5EELEBEEBENEEERS, 1. HHOEHOLLEENS
(2D TIERICIET 5 C & (2EE L Bbh s, RT ORERY AEICOVTIE, HE~OEESL
RELFEIBLA—H—THRELNLBVKSICHBAICHREICT 5 LE2HET 5,
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SEAM

« JPI-7S-39-2003 A HZELEK

VIR ERE)

& 11 #fE. Sz, BESRUEENTEOEREABRONE

&)
. PNV TR FEER ST M&Wﬂlﬁ
A s &1218) (&4ZF)
) * RO - RANEITETR
s ASTM | mosssmeie % Hosmesg | X3
SRR SRR
1.1 C-Si GS5151-SCPH2 | A216-WCB | 252900 8LL | 252900 L E | 25 Z 900 LL
12 C-Mn-Si - A216-WCC g
- A352-LCC
252300 E | 252150 UL | 2R 3000 E N
2.5Ni G5152-SCP121 | A352-LC2 {§
3.5Ni G5152-SCPL31 | A352-LC3 g%
13 | csi GS152-SCPLI | A352-LCB | 252 60081 | 252150 BLE | 25 R 600 BLE %
15 | co.sM G5151-SCPHI1 | A217-WC o
° : 252600 UL | 252600 AL | 752 600 LLE 7
G5152-SCPL11 | A352-LC1 ;
157 Ni-0.5Cr-0.5M - 217-WC4 [
: 2 . 252600k | 252600 UL | 75 600 UL »
0.75Ni-1Mo-0.75Cr - A217-WC5 g
19 1.25Cr-0.5Mo G5151-SCPH21 | A217-WC6 252600 M E | 25600 LLE | TR 600 UL %_
110 | 2.25Cr-1Mo GS5151-SCPH32 | A217-WwCo | 75230081k | 52600 L E | 252300 BLE 2
1.13 5Cr-0.5Mo G5151-SCPH61 | A217-C5 252300 0L | 5600 UL | 75 X300 UL %
114 | 9Cr-1Mo - A217-C12 252150 L | 252150 UL | 252150 BLE ;3\
3 2 5 y 5 ) 52 150 1) i
2122, |# — = 5 [E8A () 2521508LE | 752150 8L | 252150 BLE G
2526, |F 4 + R |sEA ® ®) 252900 ML | 7529008LE | 2500 ML ?
2728 | RF> LM 73 & = =
wwn (2) 25260 ML | 752600 8L | 25600 LLE %
3.17 29Ni-20.5Cr-3.5Cu-2.5Mo | G5121-5CS23 A351-CNTM | 52300 80L | 25 R 300 L | 25300 0L

O
*
)

MRV —7 RS LR S, JPI-7S-67 (HRE S OOVTRIMRD) KX Do

(K & V3G 1S — 100°C R, TR & IXMFREED 475°CR BRI 28D LT o

MR )V—7D NS B KU ASTM BUR DRI, JPI-78-67 HRE 51X %,
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& 1-2 ffE, S, BEBRUEENIEOEBEABRONE

&)
POV TP RIS AR R ORI T
AR RS (&12H) (k4 21)
Q) ™ RAD RSN RAVRISR
Jis ASTM prdry TR B X
1.1 C-Si G 3202-SFVC2A A105
2521500 MLk 752900 L E
C-Mn-Si G 3205-SFL2 A350-LF2
12 3.5Ni G 3205-SFL3 A350-LF3 252300 Uk 252300 LLE (g
14 C-Mn-Si G 3205-SFL1 A350-LF1-CL1 222300 LA L 252600 LLLE g
15 | C-0.5Mo G 3203-SFVAF1 A182-F1 r5260MLE | 52 60BLE %
17 | 0.5Cr0.5Mo G 3203-SFVAT2 Al82-12 PSZ60BE | 25600 LE g
19 | 1Cr0.5Mo G3203-SFVAFI2 | A182-F12-CL2 - E4
252 600 BLE 252 600 L A
1.25Cr-0.5Mo-Si G 3203-SFVAF11A | A182-F11-CL2 _ g;
1.10 2.25Cr-1Mo G 3203-SFVAF22B | A182-F22-CL3 252 600 BLE 252300 Lk ;b;
113 5Cr-0.5Mo G 3203-SFVAF5B A182-F5 )
252 600 BLE 222300 L E 3
G 3203-SFVAF5D A182-F5a 2
1.14 9Cr-1Mo G 3203-SFVAF9 A182-F9 222300 LE 7S Z150 Lk %
2122, (o o lwa&s®) y523008E | 23R 1508LE -
225 5 4T & [ Q) @ IR0 L | 252 %00 LLE S
28 |ATYVAR femm() 75260BE | 252600 L ?
31~39, [ = w 7 g
302314, | m Q) @ 252300 UL 252300 Lk
3.15 v IE R

F O MRV TROREEERME. JPI-7S-67 {HRES5 1L D,

(%) R L ISBEFIEEE DS —100°CoRu, TR LI EHARED 475°CEMI 28D L T 5,
) MR NV—TD NS BUSK T ASTM %@@Hﬁ&i\ JPI-78-67 (HRE 512X %,

x ()
%5 1.

xO
{5 1.

2,

*2 BRETREBROSHREE

s TR D K&

HcegmoEs (1) ) B
13 mm LLF 8 mm 5 mm
13 mm %X 25 mm LU F 13 mm 10 mm
25mm 2R 5D 18 mm 15 mm

COBAORE LI, KA LoJEE T %,

PR TERRE, _ERCER 2 ORI EEENTORITIUZR SR,

MR, NS OIETEMECZ ORI MWD 3 U EOHDE NS

%3 ARRIETREOSERE

= 1 FIARIE TR D R &

lEgmoEx () A o)
13 mm LT 8 mm 5 mm
13mm 2813 HD 13 mm 8 mm

ZOBADFEX LIE, A LEOFHEE T %o
4 LD FARFS SIS EICA TO DAL, BHE T 2 FITARE IO

I DREEED 3Smm A2 R iF TR 5780,

FIARISREIRRIE. BN OIETHRE T Z DRE DD 3 fEREDO D EN S,
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- SEAM DS RT $ITEREED LB
ASTM E446: /\)L THEAH 50mm K i ;
1 AR
) BS 5998*-1
7
RERDIER B16.34 APPENDIX 7 | QL-III | QL-I& MSS SP-54
II
Gas A2 A2 A3 A2 A2
Sand B3 B3 B3 B2 B3
Shrink, Type 1 CA2 CA3 CA4 CA3 CA2
Shrink, Type 2 CB3 CB3 CB4 CA3 CB3
Shrink, Type 3 CC3 CC3 CC4 cC2 CC3
Shrink, Type 4 CD3 CD3 CD4 CD2 CD3
Hot tears and cracks None None None None
Insert (Chills, Chaplets) None None None None
%) *-1 BW Ends (X2 T Level-2, {B L. Hot tears, cracks and Insert [ &1,
ASTM E186: /\JL JIEAY 50mm KL L. 115mm K ;
AR
" BS 5998*-1
*;
R DI B16.34 APPENDIX 7 | QL-IIT | QL-I& MSS SP-54
II
Gas A3 A2 A3 A2 A3
Sand B3 B2 B3 B2 B3
Shrink, Type 1 CA3 CAl CA4 CA3 CA3
Shrink, Type 2 CB3 CB2 CB4 CB3 CB3
Shrink, Type 3 CC3 CC3 CC4 CcC2 CC3
Hot tears and cracks None None None None
Insert (Chills, Chaplets) None None None None
%) *-1 BW Ends (X2 T Level-2, {B L. Hot tears, cracks and Insert [EF &1,
ASTM E280: /NJLTBIEAM 115mm LA E, 305mm K ;
AR
" BS 5998*-1
*;
R DR B16.34 APPENDIX 7 | QL-IIT | QL-I& MSS SP-54
II
Gas A3 A2 A3 A2 A3
Sand B3 B2 B3 B2 B3
Shrink, Type 1 CA3 CA2 CA4 CA3 CA3
Shrink, Type 2 CB3 CB2 CB4 CB3 CB3
Shrink, Type 3 CC3 cC2 CC4 CcC2 CC3
Hot tears and cracks None None None None
Insert (Chills, Chaplets) None None None None

%) *-1 BW Ends [££ T Level-2, {B L. Hot tears, cracks and Insert [ &4&,
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RICIEHIEZREDOBERNICHBR A ZOBMEL R LET,

4.1 TR E@EAER (Radiographic Examination)

MEHR EHEBRERICES L, Fil L ESHREDE S D E L, o REDIKRRER £ & AN 5 IEMIRAER,
BMRELT, X, v (Ir192 or Cob0) iR X [EFHEFRMAAL LN D,
HHMPEANOBSIRBEHBRZPOICEHELET,

(1) IREEH

1. o Ji i
)

/.__‘
[
B

T

&%)
o DREEHBFEIL. JPI-7S-39-2003 K V) R
T LELT.

— 11 ‘ FHREM RS FE TTAX, ERGOZREED
EX03EXI(E 70mm DWFhhKE UNER &
L. BW #I&, ImEMNSEDESD 1.5 EXI(X
50mm QWTNANSWNEEFHE L TLET,
BW ZR DR EEH (L. BS 5998-1983 LR L TY .

£% : Globe Valve D o — MR HMREEHICE
FNTULFEEAD, EELEHHS,THY .. RN
HELOT VA TEHSDT, HREHZHEICE
HEZEEFHELET,

& .

EEMIZE CALSN SREIE ASME B16.34 T A, FERAAED JPI-7S-39-2003 EEH Y FT,
) BERZSoCDRYIIE HELTULERA,

2) O— FERDEREIX., £T210ETY,

3) BW S DIREEHHIE. 3BXIE 70mm DWLVFhhLKENTETT,

4) SEEEHRETIREX. BERNMNAETT,

5) Check Valve @ Cover # T Flat ZRiKIE, AL TULWEE A,

MSS SP-54-1999 K UF BS 5998-1983 Tl critical areas”Z R D & 3 [ZEE L. IEHIRRED FFr &
FHICRBEL TS,

(a) casting solidification;

(b) stress concentration;

(c) ability to contain pressure.
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APPENDIX 7 (EXAMINATION OF STEEL CASTINGS) of ASME Sec.VIII, Div.1. TI&, critical
sections”& L TRD K S IZERBAL TV,

“For static castings, the sections where imperfections are usually encountered are abrupt changes in section
and at the junctions of risers, gates, or feeders to the casting. For centrifugal castings, critical sections
shall be interpreted to be any abrupt changes of section, the circumference for a distance of at least 3 in.
from each end, and one additional circumferential band at least 3 in. wide and including the area of the
most severe indication detected by other examination method.

APPENDIX 7 [, #E%%1 0 0% DHMBENBHRICERALTVWEITDOT, BT LHL/NILTA
DEATHY FEAD. DHAFEERICIIE LS Riser). 5 0(Gate) & UNiZE (Feeder) JIETER~D RT
EZEBETIEENHYET. M. /L TADEDFHFE(Centrifugal Castings)DEAIE, RSN TLY

LEEBHEIE, #EZESLTYa vy b ISAMEBILEZEZNDEETY, BODY ITREHTWS
D risers, gates, and feeders TY , FEAEICTEENHD & . T (risers, gates, and feeders)
DEFEIZRMEPEDZ ENHY FT, BRTIEINLDEREZHEICRYKREETS,

NS DYMERMANREGEHEICESENLMEEX. ChoDBERZEML THEEFEDRIIZE
BLET,
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ERIFIERICHLSHMAZHRELEEETY, RRTE =857 k[‘fﬁb\ﬂjfb\‘a*f'd‘o D&
[CRMaZERE LE-5HRIE. HEAENREEZRELFY,

ZXI%. ASTM E1030 (Radiographic Examination
of Metallic Castings)h™ 5 #k#% L =R T A, IR
™ BU T 4L LdALE ZF TR L Tz "Shooting
A Sketches”MH > TIL T,
S %E%&% h—FEEAEICE L TEEN
75 ”Shooting Sketches”ZH Y RXH L THL 2 &
SECTION AA é*ﬁﬁ L, id_ o

-5 SOURCE 4-1
9 SOURCE 56 THRU (]
’\ 7-8 (TYP)

SF\LM 1-2 THRU 3-4(TYP)

" LFILM 5-6 THRU
7-8 (TYP)

’ QTSOURCE 13 5.1 source Il-i2
“OISOURCE_|-2 THRU
T34 (TYR)

I CFICM 9-10

FILM 11-12 SKETCH DIMENSIONS REPRESENT  THICKNESS
WHEN RADIOGRAPHED.

RSS NO. wxx-vyy-22 IREVIASION [mssz OF 5

(RSS)

FIG. X1.2 of
Views lllustrating Layout and Source and Film Placement
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. ERORVENE, BEED T LLTH
K EN#ELVVEEZRLTULET,
e, IOy 7SO K S ITHIFEFEAS
7 DEANEET D EEHKFTEICHHAT S
CEBRETY,
Ak L 7= Shooting Sketches”|ZE2&, L T. BA
HEICTBHILEHRLET,
(2) RERAE
FHRBEZEZRICLELEZDOT, SRELTLEZELY,
BRES 24 R
JIS GO581 O ST #RE B E ER A
JIS 73050 M TS5 A VBB OIERERARA &
JISZ3104 HAEBRFORSIREEHRA A
JIS 73106 ATV L AMBEBEFOMGREBHERGE
MANDATORY APPENDIX I RADIOGRAPHIC EXAMINATION: PROCEDURE AND
(ASME B16.34) ACCEPTANCE STANDARDS
ASTM E9%4 Radiographic Examination
Article 2 Radiographic Examination
(ASME Sec. V)

£%E . LREUSMZHI—0 v/ EHhbE L= 1SO,BS,EN,DINE0H Y FIAERELETS .
HERAEOFHFMICOVTIE, EERREZEZSBL TV EEAAEREICHRINS I L EH#HELE
TH, RISRTBEICHL TTEARE LR IABRETHESNA TV A HENERLGDEENHY
FIDOTEBELTLIESL, QR MUY FEELBBHEELNHY FT,)

- EBE EH(Image Quality Indicator/IQD) DA H/MRER (IR —ILE,

- SAEREB D E H R E (Photographic Density).

(3) ¥IEAZE

JIS TlE. RIMEDIEFEEIZTHEFRE L THELFEI A, Bl L= ASTM E446/E186/E280 M #I|5E
. BEEEZHICHELET, (JIGGO0581 [ ASTM DIEXAFEDT:EZAEL. HELE=LD
T9,) BESMICEALTIEIRMETEIZEY., HIELTWET,
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(4) RERESE

HERET o2&, ROBEDSHBMLELRBIBEZTHEL. TORKEABRBENERBETED L
SIZLTHEIRITIEL S ELY,
a) REREEE S

b) MHEXITERA

o) IwmEEHB

d) BBEEDHI LS

e) ME

f) EFRES

g) BBESX

h) BEHREAREREE

i) BT

j) EFREEEXIE y &R

k) FREERXIIENY LILE

1) £&H B

m) FRALEZIZAIVLIRTLA

n) B

0) EBEEH

p) ¥IRE 7 1 )L LREEERE

qQ) BEREHORLVEIRERIR—ILE, BEEEESEH
r) RBREOMEZDOMDONEEIE
s) AREDRTEERRUVES

HERMICIE, RBEELBATESRENLUMNFICLYRERTINTOWETNIEGES LY, £, BE
BLIALNLDPBETEDLSICTAIILLIZERNREERTLATAIELZE SR,
BE . BHEEIZIE Shooting Sketches”MNERE SN T 4 WLDMEBEZHANTED KL SITEH>TLVD,

TAIVLDBREIRREZETHDT, ERBLBERI D LEHET S,
FICHEMDBRILRERMOKE L ZENHY ., TREET D,
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T &1 ASTM E446 (Steel Castings Up to 2 in. [S1mm] in Thickness DSEEEZRLET,

Sand Inclusion (EbHv#*+) Level B3

Shrinkage (#RIKDEI(FE) Level CA3 Shrinkage (#IIEKDEIITE) Level CB3

Shrinkage (AR OKDEIFE) Level CC3 Shrinkage Level CD3

x FPEESEBEIL, KEINRERARLEGYFETOTEELTLEZEL,

BEMODEEIX, T2 URLASEICHRYET,
http://www.ndt-ed.org/EducationResources/CommunityCollege/Radiography/TechCalibrations/Radiograph
Interp.htm
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FEWH R :RTIZEET D HEEL,

(D) IFL&HIZ
HHRORELANIVERIIT SICIETELDHER. fIZIEHHRE. FRERE. EHRES
EEBETDHEIZKY., TNODERNSHREMICEHET 2 ENEFN S,
HICHSHREBRHAEBRRDICK DRMGREDHETENLEFEO—DOTHIN., ETH/NILT
[SERT A EIERFMZEBOTHLWNEERZS, 2T, RTZEETHICIE/NNILTD
BEE. RWY A, REER. BESZHECEELTOBRELDEEEVLELT 5,
Ffz. RTIZEB LNV INEASBETHEN (REMSDRN) ZELDILELH D,
DAV I+ A= aVIERT X EL-HZEOHMREICTONT, EDLSITEZHHD
—REIEIBOME L L1z,

(2) BE&ERMaE RT L)L
NILTA—H—TREIREZT o156, HBIWOERERELIBERMBOELZIDIE
BIIFE, BEh, HRAK—ILETHS,
(ZNLDORMBEOFHBRUVHEESFEDMERRUVBRELEIZONTIE, #THRRD)

HENDERTHIHERMNEDERENILIRMICEFTATLED, HHEISVTRH
£ F(CLASS150~900)ICDNWTEREM A —H— 8 #H EXHRICHAE LIHEEMN
BARNLITIES LY THMARMOBSTREBRERICLIANMBELEDRE LANILHEE
Ll EFBLRAE - REICBALL)ELTARSINATWS,

REMRZSIAT S E
Y4 ZRIEHLFY

AL TI9ME (%)

# 'R H 27~ 4 6”~12” 147Kk
158 32.8 243 252
R 2 ¥F 37.5 31.7 28.6
%(,&;(i;,ggll)s 3 ’E 23.5 25.7 22.8
DEA 4% 5.0 14.7 15.8
55§ 1.2 3.6 7.6
15~ SAVR TSRV Y 25.6 27.3 32.1
3% Ry MIIZS OV Y 13.6 18.5 22.8
D R e
BB Al FEEEDER 60.8 54.2 45.1
DEE
158~ Jo—hk—)L 20.1 16.3 213
3% Whd - &Y 229 232 324
D R
FE5E R BlITE 57.0 60.5 46.3
DEE
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REFEDHDBE -

1) 4 XAl, 3FE~5EDNEIE (JPI-7S-39 TIX2EULZEHREEL L TLS)
s ~4”  30%
F67°~12"  44%
S 147PLE 46%

2) REEERLAN. 158~ 3EDEE

CSAVAITS VOO ER 28%
cARURY MMUTZSUTCRYIER 18%
« FFEERELDER 54%

3) RHaFESRAI. 1%~ 3EDEE

- JAa—Hhk—JL 19%
CBHH - NEY 26%
- Bl+E 55%

NLDFEREMS., RTEFEBELTLVEWERRKIZOWNTIE, 28E%B2 5K (BIITE)
NHREEDEHIZERE L TLWAEENSWNLEEZRLTWS,
BRREEBIIRESNTVEZECDONIILIERTZEBLTOVEWMEIRETHIEEZON
B, BERMIZLZMBNEDEKRL Y L—LIZEDEREFIEBOHTHLRON T S,
DT EIE, NWLTA—H—TERLTWRENRERICKSBNAEFICHT 28MAED
BENEUITHI I EEAOND,

Ffz. RTOEMYREIZOVTIE, BTHRRSBEAEDREIZODVWTEHEYLFERLE
EALD. HRYNDOEHMGERT HIEEEZH/RT LI LERIAT DD TELY,
)T 4 HIVEEREIZERT B/NLTIZDNTIE, 10 0%RT EfEEFHELT-LY,

BL. BAERTHEFIRMGZEENICBHREL-ERTHY. REHARELZERLTLSH
DHMFITEL L, EHBRBAEEL 77948 —¢1H 5, BIENEMEERESLETLL S,
B DONTEH, HIZIEIPIIS-39 T IS VORI LRAED 3 ZEXIE 70mm D
WIFnMKEWER., EYIRFEICDONTIE 210 EQFEREELY ., NILT2EEH/N—

L TULVRLY,

ZE-HE/\KEZ %TH:2016F10821H HETHR0c/6 1B
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4.2 HEIHEEER (Magnetic Particle Examination)

BRI G CrAMER AL L. REBFICE C-HEBIC L MO MNEEZFRAL TREERET
% IEMIREABR T %,

[RIEBZBEICERAT S EHMERZHILT 2L ERD &K S ITREICAL - RIMEER S [THER A LA H
L. ZOWMAIHMIEPL, AOLERMBOXESOMEIZLLY ., RGERRTEHHEEN
ERBLLATT, #-T. RMEAREIFAOL TLEDLKELRMEAREEEICHDHHZEDH
BHETEET,

BAET BAEICK Y. EICTREENNLIICEASINDEENEZNTT,

MAGNETIC
FIELD

ELECTRIC
CURRENT

PRODS YORK DIRECT MAGNETAIZATION

BE: BRURXGIIEEDHREEBIRE L S BELEINFET, MIETZICLYBGYEFTDT
[A— B EEA R TTET,
(ERIZX. "NDT Resource Center” Iowa State University D7 R—LR—I M5 5IHLE LTz.)

(1) HRiZEEH
NERVRNEORIERLGEEE T 55N SN,

(2) HERAE
FHBRBERICLELEDOT, SELTLESELY,

BBES 24 L
JIS G0565 R F DA ERIGRER A AR VHEMRRD 75
JIS Z3050 I TS5 A4 VRO I RRIRER A &
MANDATORY APPENDIX II MAGNETIC PARTICLE EXAMINATION: PROCEDURE AND
(ASME B16.34) ACCEPTANCE STANDARDS
ASTM E709 Magnetic Particle Examination

5% BBHRNBIEOREEF>BERTAAEREL. RAER S~ FAICLT,
BHUARBRASH AR L& 5 1 LB TAEE S, RBFEE LTIHRRMAMDEEEEET 5.
RABE LT HICERWEICRBHERERH, TS5 9751 ML YBRT 5,
TRELHEHTHENTS v 54 Mok Y RRRIEASEN G LA S 1HITH 5,

Ffo, BETHBHCREL. RBEROEEHONESEEERTETHE.
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= MAGNETIC FIELD LINES MAGHETIC PARTICLES
L
o 1
R &
".I P I " i
— «
-— -— ""’".'s:- nH"---____: <
Mas———— — TI'_ —— & . 5
h,
D — — .\ _— — -—
_.{._ ; ;
- " 1,‘..‘ -
. CRACK

(3) HIEHRE

BIR B UEBIRIERTRMEERDOTEZRE L. #IET 5, JPI-7S-39, ASME B16.34 & U MSS SP-53
IR CHIERLETT, (B IPIHTEREDREFSEIESL,)

ASME Sec.VII,APPENDIX 7 R U BS5998 I£. ASTM E125 DIB#HTE L thE L THREHIB L E
T
BIEREBRZEMRT DRI HERMICIZLEHER K (JISorASTM) ZERY 1T, REREHENBEN Z 5
BLETFNIEGE S,

4) RERESE

HEREIT o1&, ROBEDSHVNERBIEFTHL. TORFEABRMEMNBETEDLLSIC
LTEIMRTNIEAE S,

a) Mm%, Tk, ME. BUEBRERUREIKRE

b) HEREE

c) B DIEAR

d) MO EEA. Fl ERE. K- 10g1

e) MERAEDHEE. H Ehek, BREE. BN, X - BXE. BER. Xk,
f) HiLE R, BEMR

g) b A%

h) ZEERER A

i) AERFER

j) AEErE. HEBREAA. ARG, HEREML
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4.3 RBIFEHAER (Liquid Penetrant Examination)
HBRAKRAICAOLTWASETICRERZZESER. MRKL-BOBETREKRELTETZH
Y HFMIRHABRAZ. FEEEREHBRLEHNAEZEREGHRICHTON D,

Liquid Developer

=B Vit b0 3

(1) BEISEE
NERVAEOREELERE & T HI5E8H 20,

(2) HBHE
FEABZERICLELEOT, SBLTLESL,

BREES 24 kL
JIS 72343-1~4 =BG AR
JIS Z3050 18 TS5 A VRO FEIREER S &
MANDATORY APPENDIX III LIQUID PENETRANT EXAMINATION: PROCEDURE AND
(ASME B16.34) ACCEPTANCE STANDARDS
ASTM E165 Liquid Penetrant Examination

2% . RIIATULAHMFEMHNEORGEETIHEEERAEL SIS CTFRICLT, H#UR
fEAHGLNE ST LBHREGRE LGN, HEBAXE LTREXRELZERGZHET H, AR
BERET DICEIBECHBRMERTLAA. T39I 54 MK YEBET 5,

T, WETRIRECREL., BBREROSEMONESEZEEIRETHD.

(3) ¥IEHE

BB UVARKE RREEZROTEZZFAE L. ¥IET 5, JPI-7S-39 U ASME B16.34 [£[R C#IE
HETY, RFIRIPIHEREDREZSEILZIL,)

ASME Sec.VII,APPENDIX 7 R U BS5998 I£. ASTM E125 DIB#XTE S thE L THREHIB L E
ERR

4) RERES

HERZT o1&, ROFEDS LVELBREZLHEL. TOEREEBRMENBETES L SIS
LTEME TN DL,

a) mA. TE. ME. BUBRKERUREIRE

b) SAEBREE

) FERRHR

d) AERTEDHHE

e) =ERE. MRERE. HERGATODEE

g) AEBRETE. HBREABR. ARG, HEREMT
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4.4 O ABIFE (Strain Measurement)

VI HRERRT. BBRADIENDARECLENDRSZARL-OOREET. HBRKICHEL
BEZB5ZEICKYERTEIREZARDSZLEICE>TITHhNAHHERTT,

D=, VT HRERRIE. BHRERRE L EDLL. ERERVTAT—JEPHEKVTH
ERENRAVLNET,

NILT T, ARFAFRLUNIBEARRRZDEAZ T 5EEHN R RRIHE(KHK)IZ & 5 & FER
BROKKAR (MESMICEREFENTETLEVBRAEFEN LH5HE . KHK TIX Gate X U Globe Valve
FZFZEALTWS,) TMEHABRXIEAAESRE L TREESA TS,

(1) BRBREFT
Body & Uf Bonnet/Cover THNER., REMADNEHET S LR S L ERT CTHELREILE
LY,

VY HT—FREY F1F7=41
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(2) HERAE

BRBEMICENDEERIZRY K54G 3RXBCE
EREI#HOEy b7—Y MEBICEEZETE)
ZREYATT, NIV T EREEARBEWEENET
HERFETHEL . SENERE (RE-BE) TO
THEZAEL. FRAZITEY., RREENZ
HET D

T zgf—u:}lﬂ c0)e, + £)+ (-0 2, ~ 2,00 = (5 - 27
- _— E !
2= T le0) =

Vaz = V‘IE%J _Eb}: - (Eb _Ec:}:}

5=ét311_1|:2£§_£a_5c:|

a 4

—_—

— e he

o BERELH

E : fERiERE v: BTV
Tpe: BEAREABRGH Vax: BEAREABRGTL

g EREVTLZOFE (g o8 s>BEB0FEFMeT5 )

5% . LEHEICAVSHEBERGRE (Yo UE) X HEXBRERAIIE ASME [CREEEHh

TWhafEELTLS,

(3) HIEHE

HEHNREICB T AHFBRNAUTTHLSC &,
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4.5 "hitER (Leak Testing)

NILTDREMESIVKEEEZHERT L2012, BRLOFEE, RhEFREFLIEBRIhEERET 51
OITHRBERNARENS, BNEFE, BERREBEICKVEERNEREZHETHHEC/ILD
[SIAYDDLROTUOEZTHREDREEAN, CNODWERRNEERWE I LEMICRETSH
i BARBRHORNEREISAE FEEBRBICERLE-AITARDODRKAOFELGEZRAL
THERET %,

ASNT (American Society for Nondestructive Testing) T# 4T L Tl % HANDBOOK [Z[%. Leak
Testing ZRDEL S ITHEFEL TS,

Ficure 3. Graphical decision tree for step-by-step selection of leak testing methods.

Halogen electron capture/halogen heated anode

Helium mass spectrometer

Infrared

Optical deflection
Gage response

e 3
Chemical reaction Higher sensitivity
Bubble ) Helium mass spectrometer
Inherent tracer Airborne ultrasonic Argon mass spectrometer
Laser imaging Residual gas analyzer
Gage in place | : e e 2
coustic emission
Detector T—— Infrared Compare these factors in
probe lydrostatic choosing a leak testing
Halogen heated anode method or technique
Pressurized High voltage discharge
Leak system Gage response
location Pressure measurement .
Evacuated R ———— Lower equipment cost
system Inherent detector Airborne ultrasonic A
Tracer probe
Radioactivity
Helium mass spectrometer
Leak test Halogen heated anode
Low sensitivity Infrared
test run Back pressurizing | nlrared. o | Helium mass spectrometer | o
after high 2§ N—— T——— é
e S
SO Inherent gage | Flow measurement 8 Halogen heated anode %
Evacuated S o e — =]
Radioactyity. g Pressure change a
>
a
Multiple Mass spectrometer  |Helium mass Flow measurement
sealed —|spectrometer
Infrared
Leakage f=—— Halogen electron
rate Saslad iR Halogen capture/halogen
ealed wi
measurement s heated anode heated anode Radioactivity
Infrared [ BT R e Tl i
. - Optical deflection Halogen electron capture/ | o
High sensitivity P e o |_halogen heated anode s
Back pressuring 5 g
) Pressure measurement | % | Infrared i
Air sealed | & - k=
Bubble E Helium mass spectrometer | 33
]
" Flow measurement g, Bubble
LOW sensitivity Pressure measurement
Inhergntitricer Gage in place Flow measurement
. Leak to vacuum
Open or single
sealed units X
Inherent tracer Gage in place

Leak to atmosphere
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HE, EREEHIESY(VOC)D KB MMGIICFR 5B & . # 2 (X EPA(Environmental
Protection Act) Method 21, 96/61/EC(EU #%F : concerning integrated pollution prevention and
control), TA-Luft/VDI2440(Technische Anleitung Reinhaltung der Luft / Requirements of the guide
line)ZE (CHDE VLT D Packing B U Gasket M 5 DRBNERET HFHEORKITEICL S04
MERATETCLS, BRATHL IO DHRBICL SR ZMBL TLE/NILTA—A—HHEZ TL
6 o

NoDREICEEL T, AR LERAEROP T, ANYDLTTY 22— ("Helium Mass
Spectrometer”) AW AEICDODWTHIRRZMEHRLET,

JIS 72330 TAUDLRNHBRAZDEERUVUZDEIR] KFUANYDLRNEHBRAZOEEER
DEINIRIZEEDHTUVET,

B ~Y9LRA RIRH RO
Py AR T AR RRIE) (R RO ‘BN i
EUVES 0 | ok [ ko [ s | gaise
(10 m?) | §i5¢ E TR AN
T CRILEA D 5,
,. i - WA R T2
. o A * JEMI -
! C (o] o C 54 x (1X107%° Pa-m?.S-")
“ » ETRITA 3,
[Fmnmz | o
(27— Fif) S b
o)
o
| a > 2T ”
‘ - elkE—EERRT) 3,
et A - ROLEA D 5,
L . ST IR - WEOD# 3 RBKD BN
O 77m HRICABL T
- 51l & ol . ¥7m RRICEL T3,
| |
e ] A CROEAERTE S,
2> 7% - etkt T
) * WE:
A C
e ’ RIS T 3
b \ “rrm [ mRaE(R=y 7 7B
(H72ravhy 7 <
) x o =%
A a
2L NN LHARHALLE
p oy BILKOR IR T
EMommEES | Az,
[« A A C C o
7y r—JIC BB~ T AHREHE
T VRIER T
y & | % | 919 6o =
& | o | @ + ANEEIRO R B C
RBTA 3,
O:8 O:! A'¥ xX:7F&

Z DD TIX. ASME Sec.V, ARTICLE 10 (LEAK TESTING), BS EN 1779 (Leak Testing)Z A%
Hdo

EE-RE/\KBEZ R%TH:2016F10H21H HMETAR 0c/6 18
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NILTIZET DifeNitER & L TIX. 1SO15848-1(Industrial valves-Measurement, test and qualification
procedure for fugitive emission, Part 1: Classification system and qualification procedure for type testing of
valves), liso15848-2(Part 2: Production acceptance test)|ZERER A ER VHIEEENRE SN TS,
1SO15848-1 MEMRITDNTRICHEHRLET,
- HEBRES - EARKEXIEEFEHRE BIR(E%RRT S SHELL-GSI, MESC SPE 77/300-2007)

255,

- SAERERE : -196°C, -46°C, =R, 200°C. 400°COHMNSARRITEVVEESEFHZEET 5.

- EENEI -
on-off valves— 5 O O [A]x2 thermal cycles (ERZ <) + 1 0 0 O[Ex1 thermal cycle +

1 0 O O [\a]x1 thermal cycle
control valves—20,000 [E]x2 thermal cycles (ERZFR<) + 40,000 [E]x1 thermal cycle +
40,000 [E]x1 thermal cycle
- AREREI AT R U HIERZE -
Body seals(Gasket &§)—50 ppmv ELF
Stem seals(Packing #)—ClassA =10% mg.s'.m! (RA—3—)LXI(L quarter turn valves)
ClassB =10“*mg.s’.m' (PTFE Packing X[ elastomeric seals)
Class C =102 mg.s'.m' (flexible graphite packings)
(EEERNEX Stem DR m M I(+5,)

- B ER UREBRRAK
-Vacuum method (helium only) Tl JIS D EZRIFEZDH 1 I2HET 5,
(Class A ¥, Z® Vacuum method L MEBOHTLVELY, )
-Flushing method (helium or methane)gijid JIS DEZEARIZFEZDHI 2 XL 3 ITHET 5,
-Sniffing method (helium or methane) g JIS D IAAEICHEEFET 5,

% .

- SRERRIK(X. Helium Gas % #3289 5, Methane TERT S SEIIEERVHBRRENRTREEF 1+
NHERLTLEELY,

ZE-HE/\KEZ %TH:2016F10821H HETHR0c/6 1B
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FEYIR : RNEZRTEHEHAMDBEE. "ppm”’ XL mg” & Y. atm.cm® X ILEFEE AL Pa.m>™ Hi—
iR E BHONET DT, Helum DHEETHRELTHEL LS,
ISO 15848-1, Annex A/A.1.7 K Y,
Lm=LvX p = = - 1 ® Lm:mg/s Lv:atmcm’s p0:mg/ cm?
CCTEBPBEICE S,
N)DLTTIE—DRZT7—ARICEDRSIEZE Lv=0.5~1.0 atm.cm’/s (ERHEMEFT Model
MSE-2000 DI5E) &35 &,
A1 L 1ppm, 20°C, 1 em® DEE(g)lE. p*v=(W/M)*R*T H 5.
w=(M*p*v)/(R*T)
He M5 F&E M: 4.0026
p: I atm
v: 0.001 litter
R: 0.08205447 liter.atm.deg™!.mol’!
T: (20°C) 293.16K
Sow=1.665 X 10 (g) =0.1665 mg/ cm? (f5l : 0°CTD He DEEIL. 0.1785 mg/ cm’)
20°C, 1ppm @ He @ Density [&. 0.1665 X 10 mg/ cm?
HE>T. lppm, 0.5atm.cm’/s DEFIE 1 XK Y.
Lm=0.5 X 0.1665 X 106=0.08325 X 10 (mg/s)=0.500246 X 10 (atm.cm?/s)=0.0506874 X 10 (Pa.m?/s)
50ppm & FBHE, 200CDANY DALT, $25%10° ~5.1%X10° Pam’/s)IWNRNEL LD,
(o DBEDKRIEIF. KRFICEFNEIANYVLE Sppm T HE, ERERZT7—T 05~
1 atm.cm¥/s BRBILT=& LT, #$2.6x107 ~5.13x107 (Pam¥/s) &Y | BIEE & BIBE—F L 1=.)
ppm BELDETRIMTELGWVAY DLTTI2—IE, RhEN ppm DIFE. LEBMEZLELT S
M, RZT7—OREIEFFHATELGIMGE., FNEOREENERTLHEL LS,
mg/s % atm.cm’/s ~NRE
pv=nRT &Y, 20°C, Img DANYILDEBEEZHLLEDHD,
p: I atm
n=w/M = 0.001/4.0026=2.498 X 10 mol
R: 82.05447 atm.cm?.deg™'.mol!
T: 293.16K (20°C)
Cov=2.498 X 1074 X 82.05447 X 293.16=6.00896 atm.cm?
1mg/s=6.00896 atm.cm’/s
(O°CHIFZEIE. Img/s =5.5990 atm.cm’/s &Y ET, )

F7-.
1 atm.cm?/s= 0.101325 Pa.m’/s

AE)
L5 ppm M 5 Leakage Rate ~N\O|EFEIISERNTHY . ERGMEICOVTIEEANUILTT
DE—DA—N—~BWEHLESILEZWHELFET,

ZE-HE/\KEZ %TH:2016F10821H HETHR0c/6 1B
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« MESC SPE 77/300-2007 :PROCEDURE AND TECHNICAL SPECIFICATION FOR TYPE
ACCEPTANCE TESTING (TAT) OF INDUSTRIAL VALVES, APPENDIX E FUGITIVE EMISSION
PROTOTYPE TESTING & 1SO15848-1 & DELELY ;

1) M= :ClassA =10%mg.s'.m! [Z3xf L T, ClassA(HS)ESEEEZRXAIL . (EZ=10° mg.s'.m’

&E—HP B < LTS A, Packing/Gasket U Valve #8:&IZBARA CEAL TULV 5, #BHTH L LY
ELEZD, BMBD. FBRLER LATNAEGE ST,

2) YEENEIZIE. on-off valves THIK 200 [El, control valves THIE 20,000 B & 7320,
3) Class A(HS) T % Sniffing method ZRH TS M, ERIZHEBRZITSENVI TS FOFEN
AREL, ERGRNETRET D EAHLLY,

8
i

i
i ‘AI

— = |
d ~

Gland [CRZE L TRNEZAET 5 & LB
TELTWLS, REIZHE S,
2EDRNE—HITRAET 5=, FhEH | Shell DIRETIL, £AZFEHBIL. E—V 28E
BOFEICHRELL LD, LEFNIEESH0, BEL, NI TS FD
BEETIETADY LAY,

ElX. 75 ADAEHBRME CETIM TER
[EAN) D LRNRABRZRELEKOFEETY
M. ZD &SI Bonnet Yoke(Gland Packing &f)
EFvUN—TEHVWEZESRETERELI-SE
FITd, COLSITTNIEEELGRNEZAE
TEFEIH. KEHR. 2RAR. NILTDR
RICE->TIHFELWEBZAFT,

EE-RE/\KBEZ R%TH:2016F10H21H HMETAR 0c/6 18
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LEEEX, R4S FEBD FE TEST Z#x L1=—%IT9 ., BODY-BONNET JOINT ERIZF7ILS T
— 7T —I)L L. GASKET JOINT ZRIERICNZEBHIT 2 Y TE2YY, RTFUL RN TTEIELT:
KEZRLTWET, CORGKREIZCTIHEIEET. SRTTEEANUDLY—VZFAITEE
9 H. PROTOTYPE TEST IZ@EARTHLZ#HELET, —MEMICIE. ZILST—TITRERIT
A=77—7TO0—TZZE LRALHEIZHRYVET, EBERARTE, NLITE—ERKEEN S5 Fi5
FTTEELETH., REAFTIERREZFEVETOT, COBRLBAEEERICEET~ARZELTEL
SEBVWTLES, AV IS VDEREIBRICERTEET,

ARy FERD FETEST MiFE. ARy FEMBOBEICKLY . RhEZEHT A ELIHY
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Leak Test Flange Connection

Tape

Volume Hood (V)

AP xV
QL =

= mbar.l/s

QL = Leak rate in mbar.l/s
AP = Difference Helium partial pressure
t = Hold time in seconds Helium Sniffer
V = Volume hood in litres

Helium partial pressure of 5 ppm
compares to 5 E-3 mbar
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The leak detector must be calibrated with a helium concentration (ppm or %).

A possible raise of helium concentration in a known volume with a atmospheric pressure, during a test
duration, will be a value for a leak rate.

A possibility is to calibrate the leak detector with the helium concentration in the atmosphere

(5 ppm).

The best way for the machine reading is to calibrate the leak detector with a test gas with a known helium
concentration, for example fresh air.

5 ppm helium concentration = SE-6 on the leak detector.

In this case each ppm helium raise corresponds with a raise of 1E-6 on the leak detector.

The volume of the hood has to be known: determined or calculated.

Leak rate calculation
During the calibration, the sensitivity will be determined.
AcCHe

(Rk2- Rki)

S = sensitivity (ppm/ scale division)

Acue = 5 ppm (when air is used)

Rk = reading on leak detector air (5 ppm helium)

Rk1 = reading on leak detector Background (0 ppm helium), If Negligible small, value is “0”.

Acae=S - (R2-Ry)

Acye = helium concentration raise (ppm)
S = sensitivity (ppm/ scale division)

R> = reading second test

R = reading first test

When a leakage is observed, a leak rate can be calculated:

AcHe © Patm * 'V hood

ql=
At - Crg

ql= leak rate (mbar-1-s™")

Ache = helium concentration raise (ppm)

Pamm = Pressure atmosphere (= 1000 mbar)

Vhood = Volume hood (litres)

At = duration (seconds)

Crg = Concentration Test Gas

ST DCAHDTHFRIMBEIHALELT, )

COFHEE, FhEOELZRARKHETEIY ., BRZHITLIAETIT, BF latm/1013mbar/
0.1013 X 10° Pa T Helium Concentration 100%=1, T{T3HEMNZIL\TT,
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» API 622, Type Testing of Process Valve Packing for Fugitive Emission DFREN H DN, FTiREEZF
Y. Packing [T HHEBRZEZEDTLVS,

Flams

1) BBRMRIK : Methane Gas

2) ABRRE : EEAH260°C

3) HERESD : 055 4.237MPa

4) YEEHEIZK : 1,500 [E] X 3 thermal cycles

5) IRNE : HFBRR/N=EITHEL TLVEL, BL. 500ppmv Z#E X 1=35S . Packing BffT(+& L
T3,
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Figure 1

- ZOhDSE
Guideline VDI 2440 (Association of German Engineers) refers to average gas-like emissions for differing
gasket systems but these are not upper limits as follows;

Table 1 - Average gaseous emisslons (leakage) and valve gaskets [1]

Gasket system Leakage related to the average size
of the gasket [mg/(s x m)]

Stuffing box with packing 1.0

Stuffing box with cup leather, O-ring 0.1

Stuffing box with packing, stuffing box with cup leather, | 0.01
O-Ring (with "TA Air Certificate® according to
VDI 2440, Section 3.3.1.3)

Metallic bellows, sealed 0.01

Metallic bellows, sealed (with flat gasket possessing 0.001

a TA Luft Certificate according to VDI 2440)

Stuffing box with packing and sealing medium/suction, Mo emission

metallic bellows, welded on both sides (technically leak-proof)

(www.valve-world.net &Y, SIBLZE LT, )
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