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2. #M¥i#BEMATERIAL INSPECTION)
SEMHIE. BEGLERS . HEAE. BELk. TLUTCEAEGRULEERET S LITL Y.
HEIhEEERUVMBEEZ/EICENTEET,

21 HRBRRUMHIEAEOR 7

211 ARES

NILTDERIE, ARICKYRDESIZHETHENTED,

(1) T EEBS(Pressure Containing Parts) “RiIRENANRLD IELY

{5l Z [£. BODY, BONNET, COVER, BONNET/COVER BOLT&NUT, GLAND BOLT&NUT, BONNET
GASKET, GLAND PACKING & L (5 Z &EMNTE SH . GASKET B U PACKING (&, MHREDHR
ELBWTENRERUBEERERICHRELEHEET S ENTES,

(2) AR ER &M “RAEDORNEHEHT S
FAE S IL. STEM, SEAT RING, DISC, HINGE, HINGE PIN # EIFA 2 &EMNTE 5,

(3) ZDHtDER R
—RAICHBEBREORRE LEWH NILTA—D—FHRRETERAEZEZEDILENDH D,

2% LROMBLEEIX. /NILTDEEIC K YR, EHRZEZRE L TEVICHET 2BELAH D,

212 #HEEHEDOR S

MHEEIBAZEDRX S & AMBEN K TER/IE A —H—DEINIDIREBHE LT HMNDNT
HET HELD T, 1SO10474/EN10204/DIN50049 Types of inspection documents IZHE LMK S L TLYVS
BENZL,

EUROPEAN STANDARD EN 10 204 : 2004, TYPES OF INSPECTION DOCUMENTS Tl%. SFBAZ®D
TYPEZRDELSICEA LTS, (1995 FMSERIZHE->TLVD, )

TYPE FEBENTELE RERRE
2.1 A BAS (STATEMENT OF COMPLIANCE) A—Hh—
2.2 BRERIEE(TEST REPORT) A—hH—
— - 1] 4= 57| . TI_
( 503 '31.18) HRZEFEBAZ (INSPECTION CERTIFICATE) =% Tgf;;ggi@; BIL
(150 3312 A&C) R&ESTBAZE (INSPECTION CERTIFICATE) 3.1 é@ﬁiﬁ%@é L1

5l Z [X. Bonnet Gasket & U\ Gland Packing Z & < THEER G % Type 3.1, IEREBDE R ZE Type 2.2
XIE Type 21 EBARKREICHRET 5551 H D,

1512 Type 32 ERET HIHEE L. FIFENBAMKEICHRER. REAE. HIEREEFZA—D
—IZBAREICIR TR LA T IE LR S A0,

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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X R ARG EREBAR D DSEHI % TREISEEEHT Do

HRaMn EN 10 204 : 2004 IZ &k 5 REBAR 43 (TYPE)
BODY 3.1
BONNET 3.1
COVER/CAP 3.1
BONNET/COVER BOLT&NUT 2.2
GLAND BOLT&NUT 2.1
DISC/BALL 2.2
STEM 2.2
SEAT RING 2.2
HINGE 2.1
HINGE PIN 2.1

£Z . LROREFISERTHY . EEHRRRZEEAFF. IBR(INDIAN BOILER REGULATION):#
Bf. FOMmELEOMLEE. HlZ (X SHELL-GSI, EXXONMOBIL, EPC &#tZEDHHEICITEHRMIC
HEINATLET,

EE-mE/\KBEZ H%TH: 2015828120 HiTHROb2 E
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22 HPREEERUEAE

221 MFHREIER

HERFOMF I FANGEERZRE JIS(AARIERIE) . ASTM (AMERICAN SOCIETY FOR TESTING
AND MATERIALS). ASME (AMERICAN SOCIETY OF MECHANICAL ENGINEERS)Z M 2X B4 # #74&
(Public Standards)IZi#& L=## Z:ZIR L TNIEE S ALY,

MHZRBEOEBIE. TN o DBERAMBHREIZEH SN TSN ZICRITRTEENIRRE LG S,
(1) {EZERNME

(2) BNIBEH

(3) HEmEAERE

222 HHBREHE

FHLBOREA XL, 8R4 F T ASTM A961, Common Requirements for Steel Flanges, Forged
Fittings, Valves, and Parts for Piping Applications, & U £l 41} T ASTM A703, Steel Castings, General
Requirements, for Pressure—Containing Parts [ZFRE L TH S,

EZERSE. 2NBEGRUEWARMEIL. MENOERRKEICHELTH S,
RICEGHMPARBEBIZOVWTHEIRLET,

(1) 1EZE 5 (Chemical Analysis)

LR S (TP 52 #T(Bath Analysis), k1) R#r(Ladle Analysis) & &L G493 4T (Product Analysis)(Z 43
TEDH, BE. MERIAZICIE. FPURZITOBREIGEE SN D,

Ft-. BEAWIE. FEIFEOEKRICKY .. #EHAHRE(Positive Material Identification/PMI) & L T
HESINDBENH D, FEEIIA—H—ITx L TEMESHT(Qualitative Analysis) X IETE =77
(Quantitative Analysis) DEHE, > T U5 DAE,. B, SR UHIEREZBRECLETNEE
B,

5% HRoMOBRIE. FEOWMXIENIRGTOBREEL LD, PITHFRELZHEICR
ELLGETNIELESEN, £, RO ET S BEIINEEORELZEETIVLENH D,

(2) BnEEEE
RIZEMIBIZOWTEHAZMRRELET,
EALIE(CREE L THMEERREICE. LK L RFRE. REFRME. SAAEZFOFHIEHSE
NTUWETNIEGE S0, Bl LEMBERRRICIE. ShoDFEEIREEIN TS,
ERMHOEBNEBERG (X HEICLYKRBRZERL. EEBREZRHMITLILICEYRESND,
CCTEHINOYMEMNERIZCOWTHEGEZEITD,
—HRIICEVLIBDIEFE L AEIIRD K SITHETE S,
1) mMEAE
BRLELT, IXRAAR, EBR. EH/EHARV—BOETEIAEREZFALTWLWSEIALH
%o

2) WENAE

HA. Km. REIZA. FA. OCUTDRKR, BIZAIXRIEBRAZRET S Y I EOLNEELDH
Ffohnbd,

F. BITKADBAIIKEDKTANT 5-ODBIBEBZHITTVAINERT 5 LENARE
TH5,

ZE-HE)\KEZ %TH: 2015428128 HETHR O E


http://wingshome.co.jp/introduction.html
mailto:info@wingshome.co.jp

W Wings Corporation Doc. No.+ WD14-001

Title: TEA/NLT OREBSR (BETH) Rev.No. - 0Ob
http://wingshome.co.jp/introduction.html
e-mail: info@wingshome.co.jp Sheet 15/137

3) BIERNIE

BNBEDAW BB EDEEH
$5E74L 5 L (Normalizing) §§%IJI,11
#3745 F L (Annealing) EARILIFES
13 A f1(Quenching) 7J<m
BER L (Tempering) EARITFES
[E;5 1k 2L 4028 (Solution Treatment) K
#r A8 4L LB (Precipitation Hardening Treatment) | KFia XIEZE 4
L EALREL ZE L (Stabilizing Annealing) P RIEZES
+ J € 0403 (Sub-zero Treating) BIEERZFITERA
BB ZR 2R (Post-Weld Heat Treatment/PWHT) | #&:&

B& 1 . BASEAEMHE NFRERBNEREEL TOMEE] TIFN PWHT QRNEBEHZ RO
KOICRBELTLET,
JRICANSREXISHETEEIL4 25 CRFET B,
425 CULDEBEEIZHSITHMBERERVAIREZ FRERICEY. EHTVWET, |
- NBDEE -
Ri=220x 25/t (°C/h) 1=12 L. &K 220°C/h. Ff=. 55°C/h RiGIZT HDEILELY,
- REDEE
R,=280% 25/t (°C/h) f=1Z L. &K 280°C/h. Ff=. 55°C/h KiFGIZT HRBHEILHELY,
ZCZT.
R, : INEEE(C/h), R, : MELEECC/h), t: #FEDEE(mm)
TH. ﬂu%&&tﬁ;‘ﬁfﬂqﬂlnu%&ﬁm%ﬁr&é;_ C T 5000mm DEREIZH VT 1 5 0°CLLEDEEEMN
BOCELZHELTVET, BNEBFEOERENEERICOVTHR TSI LIVETT,
FREEERUVEFFHBIE. MEIZHRCTHIZCEDDEZAHIZELS,

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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51 % £ ASME Code Tl

#1.10.2 ASME 2 — FIC X 2 iBEEMNEEEN (Secll, SecVl, B31.1, B31.3)

o — k| g (IR i e & 1 8| B
| REER Iz 4 ror (MM TR T > (Ama|m w
50.8mm | 127mm | 127mm [mm] | [C]
VE-1 1/4
P1 VE-2 i 1 t/254 |2+ (t—50.8)/101.6| 38.1 -
Gr |BSEM W | 598~677 | 1/2 538
123 B31.1| 600~650 | 1/4 1/25 2+(¢—50)/100 19 482
B31.3| 598~649 | 1 £/25.4 19 -
Vii-1 1/4
P3 C-YiMo B VE-2 i 1 /254 |2+(t—50.8)/101.6| 15.9" i
Gr YCe-YMoll m | 598~677 | 1/2 538
1.2 B3L1| 800~650 | 1/4 1/25 2+ (¢t—50)/100 16 544
B31.3| 593~649 1 t/25.4 19 -
Vii-1 1/4 54(t
P4 1Cr-YMo VE-2 £ 1 /254 —127) R
Gr 14Cr- YiMo M W | 593~677 | 1/2 /1016 [ y27 -
1.2 B3L1)| 700~750 | 1/4 | /25 | 24+(—s0)/100 | 13
B31.3| 704~746 | 2 L/254 12.7
VE-1 1/4
2YCr-1Moill | VE-2 i 1 /254 5+-<:27) iha”
P5 |SCr-%MofHl W | 677~760 | 1/2 /1016 [ 1979 | =
9Cr-IMof  [B311] 700~760 | 1/4 | /25 | 2+(e—50)/100 | 13
B31.3| 704~780 | 2 £/25.4 12,7%
V-1 1/4 54t
w2 | =59 1 /254 —127)| 159 | 538
POA |2%Ni W | 599~677 | 1/2 /101.6
B3L1| 600~650 | 1/4 | /25 | 2+(¢—50)/100 | 13 | 850
B31.3| 593~635 | 1 1/50.8 19 -
VE-1 1/4 5+(1
VE-2 | 593~635 1 t/25.4 —127)( 15.9 538
POB |3%Ni m 1/2 /1018
B31.1) 600~630 | 1/4 | /25 | 2+(e—50)/100 | 18 | s50
B31.3| 593~635 1 t/50.8 19 -
VE-1 | 538~566 | 2 /254 50.8 -
VE-2
P11A SNT“ m - - - - -
i B31.1
B31.3| 522~585 | 1 /254 51 -

(#) 1) SA202A, B OXcMAl

2) Cr=38% 04

EE-HE/\KEZ HTH: 2015828120 HETHROb/2 18
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% 2 . BLIBFEDOKIE
BNEHAELEISINBDICITFOREZERMICERE LG TNIEGTY EFEA,

KREDAEE LTIE, BNBFOENMBATORBRERATEITHKVERT L EAFHTT,
AERAEE L TEMEINTUVSHAKIE, TEIZCKYET,
NoDHEBRETHOANRE LT, BERKIRUAENEFORELFENIDELLGY ET,

- JIS B6901 & BHNER FE—AMNMBFRUVBEVNLEFTRERAE] |

» API-6A “Wellhead and Christmas Tree Equipment/APPENDIX H: RECOMMENDED PRACTICE FOR
HEAT TREATING EQUIPMENT QUALIFICATION”,

- ASTM A991 “Conducting Temperature Uniformity Surveys of Furnaces Used to Heat Treat Steel
Products.

NDDMRE THEMNEFERZHREL TLADA JIS B6901 TT,
JISB6901 THREINTWAEHAIZCDWTTRICEHEELET,
- REFREAEME

D GR01 [ 1ve

Bl m

M%), BEMUNOTREOCOEDTE, WMSCRUCHS, X5ECHOX e fiaun Ent
iR
2. UHNBERRCUENBERRNL, b (R UG E , sTIONRREMENR 2+ 2
By s FRAENMRSO NN

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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- RIFFRERFRE
EE2R1 RSEnEIFE=E

RIFREIFEED 7 7 A RIFEIERTAZE °C
1 3= 3
2 t 5
3 + 75
i + 10
) +.15
6 + 20
7 + 25

fi§® 77 AU, EBANREHE L SCEBT 3.
* API-6A, APPENDIX H Tl&. #1+15°C, {B L. Aging, Stress Relieving Tl&, #1+5CERTE,

- EZEAR
B2 DORERVBEEERIZHENEFRELTLEELY,

* LRSI MMOREEREAEZITOALEBIFORERE ZHET S EABY FT.

EE-mE/\KBEZ H%TH: 2015828120 HiTHROb2 E


http://wingshome.co.jp/introduction.html
mailto:info@wingshome.co.jp

W Wings Corporation Doc. No.+ WD14-001

Title: TEA/NLT OREBSR (BETH) Rev.No. - 0Ob
http://wingshome.co.jp/introduction.html
e-mail: info@wingshome.co.jp Sheet 19/137

(3) EWEERAE

1) ELEBERODE

- 5|5REXER(Tensile Test):
5|3R5& X (Tensile Strength)
it 73(Yield Strength)
#2 L) (Reduction of Area)
{8 X (Elongation)

» B & i E%(Hardness Test)
7'1) 2~ JLEE & (Brinell Hardness)
0w 4 ) I )LEE & (Rockwell Hardness)
E v 71— X 5& & (Vickers Hardness)
< 3 7 —H&E &(Shore Hardness)

- EEE EX(Impact Test)
2 ¥ )L E—fEE i ER(Charpy Impact Test)
TA YV FMEERER(Izod Impact strength Test)

2) HEBEROY LT T

HWMEERE, RARITERER—FHETELN M (Test Coupon)h 5 ERER Fr(Test Specimen)
FMILTHREERLET, HEAMIE. HELRA—FE. R—BUNEBEFHEILITERLET,
BEM T EREEHICMA R — BB & L. HBEMIEITRD &K S 4k Keel Block Coupon # #3& L
F9,

e 3Tt 2 T feritermm 42T
T - T = Lo | s

2" MR =
e | /s e O p 41 O 110 e

L(5"Min) ]

Side View Keel Block Coupon

Alfernote Design for Bend Bor {a) Design for Double Keel Block Coupon

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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F1-., HEMOEHERAERIL, HBEAOFEIAR BE70—) ICKYENKELEILLT BH-0IC,
ASTM A350 TIETRID LS ITHELTWLVET,

Tensile or impact test specimen
(Impact test specimen shown in Fig. 1)

\
\
\ Direction of
A\ major woring
A 7':-31' ‘
A o
2 i E_ =l -
| LT,
[ L% ly
max P
—> 3
Nore 1—For material with thickness T greater than 2 in. {50 mm],
T=T=T= T,
where
T o= maximusn beat treated thickness

FIG. 1 Test Specimen Location for Quenched and Tempered
Forgings

3) BHMEAERD R
FHMIZOVWTIREERMHARKRICHER S, ABRAZRVRAEESNFUCHEATHETOT, SR
LTSN, RRICHBREIRSBRPITEIEREEZIEL T LS,

3-1) 5l3RER

- REBRENMRRBESFOREEZT. AR RAMEL C

- HBRANHEETEEZBREL TS Z &, BITHERVTIR AR EE,
- HABRAEMREICE TS &, FICEEREEITEET 5.

- FIE - BURRZERS, MAZEHT S &,

- RREUIEHE L-ABRREZAE L TEHT S &

3-2) FESEER
FLRESHBROBARUVHBRA X OVWTHERLET,

« J 1) & JLEE X KE&(Brinell Hardness Test)

MERBIHEE SN TVDIRREEN'HB" ERREINT LS HEIL. 10mmP DEFHEKIZ 3000kg—f
DREBZMATHONKEAHZFHAL T, EHLEETH D, SHERZALTLDIDT, #MHEH
450HB # A AEAICITEATERL, HEROBRRURENELDIHEIE. BEN ESDTIEE
LA FNIERLR 540,

Ffz. 450HB ZBAAMFIC T RIILBESHEBRZERT 5581, HEKICBEHLYEFICEBHES
BRERWEIE L. RRELBEHBW & LTS, FEML. JIS 22243, TJ1) R)LEE S HER—EKER
Bkl IZRRE I TS,

2B FROEZINET S/-0MBEILTFHICMLISESES DS, FRIBES-HOEEEET
BLEIG— FERUVEHEICEZEEFE L GNEIHELL, F SBHICEE S/-0E8HD
BRIBRES 1B,

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &


http://wingshome.co.jp/introduction.html
mailto:info@wingshome.co.jp

W Wings Corporation Doc. No.+ WD14-001

Title: TEA/NLT OREBSR (BETH) Rev.No. - 0Ob
http://wingshome.co.jp/introduction.html
e-mail: info@wingshome.co.jp Sheet 21 /137

- Ay )L ER(Rockwell Hardness Test)
MHEBRICEHINTWBIRRESHN'HRC'ERTREIN TS HIEIX. CRT—ILEFIEN, &
ANVEY FHEH$EEFIZHRER S 10kef M5 150ke-f DEFHEBE N D 2 DT EE MR =%, W5
EBRAICRLIzEEDLKEADEKAEREFRE LTS, ZTDM, B R —)L (FABRXILEHE
SIREF. WRERS 10kef H 5 100kef DEHEBR D 2 BBEDFE) AHVDIGEELZLY,
EEO@EASEILX, 10~70 HRC XI& 20~100 HRB & JIS 72245 TO v &y = LR S K Ee—RER A
E1ITHELTWS,

BB TYRNEEERIZES LB ERICE Y E RS IEEREREE# T E~NEF
Thd, F/=, FABRHICRE E7-0HBRHDELIRES LS.

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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- B 558 SEAERBE (Portable Hardness Tester)
TYURVBESHBREEROO Y Do VESHBREIEEX CRAOCHROBEIAELNH LGS
PHYUFET, RIETHERIIBROBIHRICAWLVONIRKRNGZ 2HEEZBNALET,

a) T L7 RZ— (Tele—Brinellar)

HROIZEBEHM SN TWIHSZE SHBEE T, AEREED) RILESTHB"TRRLET,
SE BEEFITLIIVRST—KKEH
ERERODT T L—TY,
AEZEHBEICEE., ITEHZEZ/\UYT
—THBFEY,

Z D, Test Bar #5|ikE. HER#M &
TestBar [CFER SNI-ERDEZFAIE L.
TUoTL—HRIZ&KYTYRIILESE
KHET,

TR EBEIRBRERKRICERNAD
UEITDT., BROBEICFEELZSR
WD TREBETSIEABET
EIS
& - Test Bar (£, SHBM/IZLES
FERTE_L,

by Ta—Fv 7 (EQUOTIP)
BRETRAAADA—HW—DEELTVET, COBZEIRBEELHAMCENSATLET,
REFS a7ESHRTHKAZ—EONTHEEICH T, BRBRYDEMICIVEBESIZRELE

$E BEHIEIBEIRTEBEFITHEL>TLWSHEIE
BN TVWET AIEIEHET—ERTES
X574 FL.AZELIBEDOED 9 L BRAD
L. SHAEICENRTEINET,
KR, BEICKY HB”, “HRC"EBIRTEF
TH, ERAMIZIEA—D—DEDHT="L"E &I
(ENBBEMAERELYET,
DRI LERERMBDH T/NES LD TE
X IEEEDOESAEICBNTULET,
AR ISR LB HEF L
TSEEL,
(BERFEETYEDR—LR—DKY)

c) TDMDIEIAER
Ewh—REEEERER (Vickers Hardness TestHV), <3 7HE &588& (Shore Hardness TestHS)ZE A
USAERBRIIZIE L GEIRL T IEE LY,

EE-mE/\KBEZ H%TH: 2015828120 HiTHROb2 E
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3-3) EEHER
BRSBTS EORTELZZIT. EMEEABEEL L,
 MEREREEFEFRMDERIZEY., /v FORIKD 2mm-V, 2mm-U X[ 5mm-U THD Z &

HE mm
sme g WRA %
101005 l % 1 AT

! |

g :
g a5z 0005
,,,,, 3 s

FHERELET, / v FOWRIKIK, BEHEROE
BLET,

FHEABFOY A XX, 7ILYA4 X (K& 55mm
X5 & 10mm X 18 10mm) BRUHITHA X (K&
55mm X & & 10mm X I@AERK5) D27EFEH Y.
BIZH TH 4 XL, ASTM A370, “Mechanical
Testing of Steel Products” TlI& TFEEXIZR9 5F&

HeE mm - rel 4= B S
#EHY., JSz2202 T&EMPEERARS TET
o ~ _ s e
o FSCE DAY 7.5mm, 5mm, 2.5mm D 3FEFE LG B,
2.5mm 3.3 mm 5 mm 6.7mm 7.5mm
Y‘Eﬂia in.) \ {0.1301n.) Y{S;Sﬂn-i @:’264 in.) Eass in.)
B2a) UswFRERA —l— - = - =
L o] 10 mm
g {0.394 in.) = -
121005, %
o oy 2 mm (0.079in.)
1zt Blaogl. s
§l -! “"
275404, e i 255104 -U-j\-U-’r x“'j:\ %Sﬂx(i{#&gi‘t*jbilj\é < 7)I/-U-,r
P AHREMTELRWNMGEICAWNS, EL., /L84
RIZHARBIRIRILF—O)IETTHDT, / v
M2b) U/ FRERH FE DM EIE T A EHERBRE(M)ZHANS
M, TREMEMBIZKYET,
TABLE 9 Charpy V-Notch: Test Acceptance Criteria for Various Sub-Size Specimens
Full Size, 10 by 10 mm % Size, 10 by 7.5 mm ¥ Size, 10 by 6.7 mm ¥ Size, 10 by 5 mm s Size, 16 by 3.3 mm Vi Size, 10 by 2.5 mm
ftlbf ] ftlof 8] ftibf W) ftdbf ] ft-lof 9] ft.lbf ]
40 [54] 30 [41] 27 (37} 20 (27} 13 18
35 [48] 26 [35] 23 311 18 [24) 12 £16} 13 Rg
30 41] 22 {a0) 20 127 15 {20] 10 [14] 8 (1]
25 (34} 19 {28) 17 [23] 12 [18] 8 [11) 8 (8
20 {27] 15 [20] 13 {18] 10 [14] 7 {10 5 (71
16 [22] 12 [18) - 11 (18} 8 {11 5 7 4 [5]
15 {20 il [15] 10 f14] 8 11} 5 7 4 5]
13 [18) 10 [14] ] 112} 3 [8} 4 18] 3 4]
i2 [16] 9 [12] 8 i11] 6 8] 4 5} 3 [4]
10 (14] 8 {11] 7 {10} - 5 7] 3 14] 2 3]
7 [10} 5 7] 5 7} 4 (5] 2 (3] 2 {3}

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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- FEPE R E 2R (Percent Shear Fracture) X I V4B E 2 (Percent Cleavage Fracture)(&, RER% DRER
FOMBZHEE L TEHT 5, EHEHEE(Percent Shear Fracture)ld5 0% Ll £, & ULVEREE R
(Percent Cleavage Fracture)(&5 0 %A FTOHMIEFFIEEEIZL TS, EMEEEOETIEEIEL
BOTEELTLEELY,

Clagk ok ok i o¥

FIG. 14 Fracture Appearance Charts and Percent Shear Fracture Comparator

COBHEE. ASTMA370 i ik L - EMREEER LTS,

£ Lo BEE ) St BOH
o BETFLF=E) L g

g

wo,

I

=

Ik

-

Yom l % &0 20

? : IT_M" ‘/Tiff)\zl:;t ERAET o0
= 50 80 -0 —40 -
1 HBROEE
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- 1& [ (Lateral Expansion)(d. FABR#RIC/ v FEDRKIZTERYH L TWLDIEERSD, HEL LT
BENEFEBHET D, BEHEBRRIAIILF—EEFABRICHY. B—AY FrOT—42 %L
B L CHAIBIRICGVGE IERHOBREZ#ET S,

: SO ' ) | FIG. 16 Lateral Expansion Gage for Charpy Impact Specimens
i % . é
e SR
ASTM A370 TlX."A"DER 7 EHEHDEE(ZR L f="Lateral Expansion Gage”Z A WTHEIET B2 &IZH-T
WEH, Gage ABMEEEFIA /04— —ZAVWTMIERK 24610.01mm EL)FETRD S,

EETHRZITOHEE., BRAZEEVHBREEICH L T 1 CITR-N BB (TR
BE., BAPTEPLGL EL 5 DEREITERTEDLC &3 0RMERFES D,
Rk, SHLURICEHEEZEZ D,

Hﬁﬁ@%@%@@%t@ﬁ@%@émuéa;uo
500~200 C SR ChnZadE R )
200 C~ ik Srigw (A4 VoS ZEER)
0 C &K
0~—70 °C Pha—AXETEFrE K74 T4 2K
—70~—155 C MBBERTHEHL oA VYR 7>
—196 C LN

ZE: FS1 71X, BILEFE, EREDFREZHSEEL, BEEADRRZ1HTT5-4,

- POHEMRICEEA, HBRATCEZRBEO/ N\ —DEL LTAERVZERY 2T =HED
IRNF—BEREHERTDHIEERLGRNIRILF—ZERDHDZENHKES,

BRI RIILF—IF. NI —DHBIRIIF—ZHETNIEERICKRE D, ABBERLLRKT D
F. ABSINMRESATULERWNMESIZIK, BRETT,
HEICBELGNVI—OEERVREE, BENVY—IZZIENLTH S,
HERKIFNSZ2242 #BHBLTLZELY,
BB - NV—FIRYESL THILEBEDRIEFAEEL, (15FLLG0LESICEETECE,
ZE-RE . /\KEZ RTH:2015F2H128 HETHROb2IE
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(4) BB i o o
SEEAAH CTHBEBTARDEB AKX, TERBICHVBEREXIIREEDHITZETCERREITS
ZENTEET,

- SERK

ISO 4990 "Steel castings - General technical delivery requirements”
6.224 Re-tests

Test resuits not in compliance with the specification are not valid when due to:

a) defective assembly of the test piece or abnormal functioning of the test machine;
b) defective manufacture of the test pieces;

c) abreak in the tensile test piece outside the reference marks:

d) anomalies shown in the test piece.

In all cases, a new test piece shall be taken from the same test block or from another test block belonging to
the same test lot and the results obtained can be substituted for those corresponding to the defective piece.

Except as provided, when the results of the test do not comply with the requirements of the material standard.
the manufacturer shall, unless otherwise agreed upon at the time of enquiry and order, adopt one of the
procedures specified below.

a) Repeat the test that failed, on two additional test pieces. If any of the two new test pieces do not give the
specification requirements, the manufacturer may follow the procedure specified in ¢).

b) In the case of impact tests, if the average value obtained from the three tests does not reach the
minimum specified value, or if one of the individual values does not reach the specified minimum (i.e.
70 % of the minimum specified value), the manufacturer may test three additional test pieces. The
additional test pieces shall be selected from the same test block or from another block from the same
heat and heat treated test lot to represent the castings in question. The results from these additional tests
shall be added to the results previously obtained, and the average recalculated. If this new average
satisfies the average value specified, the material represented may be considered to satisfy the
requirements of the material standard. Where the new average value does not satisfy the specified
requirements, or any one of the new values is less than 70 % of the minimum specified value, the
manufacturer may then follow the procedure specified in c).

c) Submit the castings and test blocks to a new heat treatment within the limits of the material standard, and
then carry out all the tests required in the material standard on the test blocks. In any case, the castings
and test bars shall not be submitted to more than two additional heat treatments (excluding tempering),
without the approval of the purchaser.
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JISG0307 TEfAmaEE, REBERVKREEL ]
d) BEE MEABROHZRI, W2iL5.

x2 EE®

Kik

WE

BER

JERRBRCLWTHEMIZES L 22 2 HHBICOD 0T, FORBN 2o it LHHEORK
KO 28O A (2O RERY) Lk CHERLFTS,
LUFTNTORER-WEOBAIL, ABETS,

WENPHRCRDES, HMRURED RS- T e,

1) ERERTIEOEHEOMEN D 2B
3OV RHES, HEWIZHS Uk, £V HERNSS %2 EoPaizis, Fiz 34
DEBF 2> THRBETY, 6 WOTHRIREM: BT 20412, 28T,

2) WRERBTIWOFHN L ANOBERHH 2184
SHDHGMMA &2 BB DRERCRE L T 595, ZoEMEREHEET, v, NEH
DS BLLEDHA, i3 3 EHTEWMAIRMERIC RS L Ty 5275 IMHD | WO SKBALAZ
DOREMERDBEIT T 3WOBRBA 2T, BREZIV, 20 3BORRIMH &2,
BPDREMEA ETH T, 2, 6EOTHMABERMI-BETIIHSIAHBE T2,

TP REBORER, BRLAHRBORECH-TEY,

HERLARMAR

BRI HER WA L LR, R LMGA L TIERT A D LTS,

TR, FEBROEBRA DKL, BWEM-- L L TEREROSTH (R CEC BRI ATV L X
WRGEERL S0 2R ET,

MUBORNHLIZZERTEREL L, BRESKL ERLREFTS,

EE-mE/\KBEZ H%TH: 2015828120 HiTHROb2 E



http://wingshome.co.jp/introduction.html
mailto:info@wingshome.co.jp

W Wings Corporation

Title: TER/NIL T DRERR (KEThR)
http://wingshome.co.jp/introduction.html
e-mail: info@wingshome.co.jp

Doc. No. WD14-001
Rev. No. 0b
Sheet 28 /137

2.3 SHAERIM AMLER

LD Z ASTM EOMBEBRLUNCEET 25608 HYET. TAODEFLEHROEEH L L
T Shell-GSI MESC SPE 77/302-2010 DIRBEN—EHEZH/NM LET ., MR OEHAREICKY

Shel-MESC LISMZ LR BEELEHEADH Y EFIT DT, A —H—EX N5 EZZELEBEIL.
RAEZF+HICEEL, HEERICRBIEIBENHY EFT, -, RBICFPELZELH ZEE
X, EIFBICRHWNEDLERZZEILEELRRSAD FTT,

BE) COETHENT B8 EEHEIE. Shell-GSI MESC SPE 77/302-2010 T/\)LT D
Body/Bonnet/Cover/Stem # [Z DWW T@EAL TV,

2.3.1 Carbon Steel (MESC SPE77/302)

shiE

RS

Shell-GSI E3R

ASTM A105 (§&44)

C: 9.35% max.
CE"™: 0.47 or 0.48 max.

C: 0.23% max.
CE™*: 0.43 max.

ASTM A350 Gr. LF2  ($:&#1)

C: 9.30% max.
CE ™ 0.47 or 0.48 max.

C: 9.23% max.
CE™*: 0.43 max.

ASTM A216 Gr. WCB ($5:&#1)

C: 0.30% max.

C: 0.25% max.

CE™: 0.50 max. CE™:0.43
ASTM A216 Gr. WCC ($5:&41) C: 0.25% max. C: 0.25% max.

CE™: 0.55 max. CE™:0.43
ASTM A352 Gr. LCC ($85E&#D) C: 0.25% max. C: 0.25% max.

CE™:0.55 CE™:0.43

2% . *-1 CE (Carbon Equivalent/ (RZRLYE)EMFIEN., BFEEEFTRT —DODEIETROXTHES

nb,
Mn

Cr+Mo+V N Ni +Cu

CE(%)=C+—+
6 5 15

F=. IISG0203 [$$MMHE (RERURE | TEROXEANTS,
Cr Mo V

Mn Si Ni
+—t—+

fRFL Y% =C —t—+
24 40 5

4 14

CE=C+(Mn/6)THtEENEHBFEALHY. ERIND CENDXRURTREEDRT H2VENDH D,

2.3.2 1.25Cr-0.5Mo Steel (MESC SPE77/302)

1.25Cr-0.5Mo 2iE FAEH(ASTM A182 GrF11)DILER A ERDLSITHELTLET,

Elements C P S Cu Ni X-bar
Max 0.15% 0.007 wt% 0.007 wt% 0.20% 0.30% 14 ppm
allowed

X-bar [ZDWWTIE, FEREGFEXTEHELET,

X—bar = (10P+5Sb+4Sn+As)/100, with P, Sb, Sn and As values in ppm.
BRRDEMZE ppom” [THRELTHET SO TIELTZELY,
{EL.MESC TlE. ChoDEHMN IR HEALEEL TR ITANONELMEE (X, ASTM A182 Gr. F22
(2.25Cr-1Mo)Z FAVVTH L NEREL TLET , ISR EAE T NI 1.25Cr0.5Mo $5:1E FIEH(ASTM
A217 Gr. WCB)DIEZE RN ZRDLSIZHIBRLTLVET
—The phosphorous content shall not exceed 0.010%.

EE-Rm&E/\KEZ %TH: 2015%2H812H
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2% .

MESC £ RITEEIZCKYLHARL > TWET DT, SEICREDEETEZTHLET,

2 0 0 S8FREHM 5. MPC factor HY X—bar factor (RBruscato {(Z&)IZE =i o 1=,

IB{t4% (Shell-GSI MESC SPE 77/302-2007) Tld. XD K SIZHEL TUL V=,

ASTM A182 Gr. FI1($BEM) (X . RD 2 DDEHDEL LM 1 DEBET S LI ITHEL TV =,
1) C: 0.14% max. (A4 $}#8#& Tl F11 Class1:0.05—0.15%, Class2&3 0.10—0.20%) . P&S: 0.010% max. (#f
¥13R3#& F11 Class1:0.030% max. Class2&3:0.040% max.)

2) The maximum MP factor 5 shall be 2.0 and the maximum MPC factor 7 shall be 0.5.
ASTM A217 Gr. WC6 ($53&E#) (&, P: 0.010% max. (#¥}3H#& P: 0.04% max.)

*MPC factor (GAEZOBEMEAR VAEREINIE PWHT TR I EINEZHEDIEIZE) (L. API938, An
Experimental Study of Causes and Repair of Cracking of 1-1/4Cr-1/2Mo Steel Equipment [ZFRE &
TWAHHFETHEIND,

MPC Factor-5=[Cfn(Tramp + Sfn)Alfn] — 1

Cfn=(5C+1000Nb+100V+50Ti-0.5)+1

Tramp=2[4.3(Sn+As)+150Sb+Cu+50(P-0.01)]

Sfn=1+30(S-0.02Tramp) ; For Sin<1, Sfn=1

Alfn=1+15(AI~0.015) ; For Alfn<1, Alfn=1

MPC
Factor-7=2(C-0.12)-0.25(Mn—0.6)+150Nb+15V+15Ti-100B+40(P—-0.010)+5(S—0.015)+10(Al-0.010)+20(Cu
/100+Sn/3+As/3+3Sb)

2.3.3 2.25Cr-1.0Mo Steel (MESC SPE77/302)
IR EL L FHIE 2.25Cr—1Mo $:E FASH(ASTM A182 Gr. F22)DILEF RN ERD2DDHD 1 D%EH
BT 5ESHIBRBLTLNET,

1) The carbon content shall not exceed 0.14% and both the phosphorous and sulphur content shall not
exceed 0.010%.

2) The J—factor shall be calculated in accordance with API 934 and shall not exceed 120.

SZE: J-factor (X, MHEDOBERMILERZEZFTET 25 EZD—DOTROXTHEIND,
J—factor(%)=(Si+Mn) X (P+Sn) x 10*

Ff-. EREMIALREZHEESFMT 5 5%(ZI1E. X-bar factor (RBruscato {ZE0MHY . XOKXTEHE
=nbd,
X-bar factor (R.Bruscato {&%0)=(10P+5Sb+4Sn+As)/100 GTZENDE I Z ppm & T H15E)

EE  —RRRIICH BRI IZIX Sn,SbAs [TFETE SN TULVE LD T, MPC-Factor, J-factor X [ X-bar
factor KB SN 515 E. Sn,SbAs DT & BEERRIZEM L ITNIEE 54,

ZE-HE)\KEZ %TH: 2015428128 HETHR O E
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2.3.4 Austenitic stainless steel (MESC SPE77/302)

The carbon content of austenitic stainless steel forgings to ASTM A182 Grade F316 and castings to
ASTM A351 Grade CF8M shall not exceed 0.03% by mass, except a carbon content up to 0.08% by mass
is permissible under the following conditions:

1) For flanged valve bodies, without welded bonnet or other fabrication welds, where the valve design
temperature 427deg—C and under, cast to ASTM A351: if additional requirement S11 is applied (post weld
solution heat treatment after casting repairs), or

2) If the material is stabilized with niobium through substitution with ASTM A351 Grade CF10MC, or
3) If material is stabilized with titanium through substitution with ASTM A182 Grade F316Ti, or
4) For components that contain no welds: if the valve design temperature is 427 deg—C and under.

BE . RELEF FEY, 24T, PLAZHARXFEEFNLLDOMEEEELERML, ¥ 0OLRK
LD EIZLETHBEDLILERE LA —RTFHA FRRXT VLR,

1065°CLL L DR E CTRERIALEBNIEZF TN, TDHE., 815~87 OCIZMEREFL. RIEMEM
HEE20E, HHORNBEEF, EHRIZEDHDIEFHELET,

ASTM A351 Gr. CF10MC DIRI&ILZER %) -

C Mn Si S P Cr Ni Mo Nb
max.0.10 | max.1.50 | max.1.50 | max.0.040 | max.0.040 | 15.0-180 | 13.0-16.0 | 1.75-2.25 | C x 10 -
1.20

2.3.5 Duplex stainless steel (MESC SPE77/302)

8% F Duplex stainless steel [, LN ZERDESIZHIPELTLNVS,

For “22Cr” duplex (austenitic—ferritic) stainless steels, the Pitting Resistance Equivalent (PREN) shall be
30 or higher and the Mo mass fraction (wMo) 1.5% or higher.

For “25Cr” super duplex (austenitic—ferritic) stainless steels, the Pitting Resistance Equivalent (PREN)
shall higher than 40.
The PREN shall be calculated as given in Equation:

PREN = wCr + 3.3(wMo + 0.5 wW) + 16 wN
where

= wCr is mass fraction of chromium in the alloy, expressed as a percentage mass fraction of the total
composition;

* wMo is mass fraction of molybdenum in the alloy, expressed as a percentage mass fraction of the total
composition;

- wW is mass fraction of tungsten in the alloy, expressed as a percentage mass fraction of the total
composition;

= wN is mass fraction of nitrogen in the alloy, expressed as a percentage mass fraction of the total
composition;

Per lot, one product analysis shall be made. One lot is defined as a group of valves manufactured for one
heat of material and heat treatment batch.

ZE-HE)\KEZ %TH: 2015428128 HETHR O E
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#%15 F Duplex stainless steel (&, {EZEE R ZERDXSIZHIBELTLVS,

—the U—factor shall be at least 25.

The U—factor shall be calculated with the following formula:
U =-43.64 + (4.76 Si) + (2.65 Cr) + (3.44 Mo), with the value in %.

2% : Duplex Stainless Steel (ZHHA TV LR (X, 7254 b+A—XTFH4 FO#EBZEL -
T=BKIRIEE TMBIEYIE DB EBHEIZE TR MEICEEBN TWSDTHEKESEIKET HER R
ERE. BEMERMHABVIEHRFARITHHAERUVSA NI TDEFEEWEEXIILHET MR

BERAMHELTEZHAONATVET BL, EBIRETCHERINDIZHATULRIE. LB

(Pitting Resistance)ICTBN TSI ENEETT,

2.3.6 Other materials (MESC SPE77/302)

ASTM A487/A743 Gr. CA6NM (R ILTH A FRAT UL AEEEH) C:0.03% max. (F¥#E#E C:0.06%

max.)

ASTM A351/A743/A744 Gr. CN7TM (20Cr-29Ni-Cu $%£f) C: 0.03% max. S: 0.02% max. (%1 $1#84& C:0.07%

max. P: 0.04% max.)

Ek-RE)\KBZ ¥TH: 2015528120 tHhiIkkO0b/2 &
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24 DO FEER

241 {K;RFHD Boltings KRN EF (X, WAMREICKYET,)

Bolt ##3#&(&. ASTM A320, Alloy—Steel and Stainless Steel Bolting for Low—Temperature Service D #1
HEFERAT AHH. Nuts #lE. ASTM A194, Carbon and Alloy Steel Nuts for Bolts for High Pressure or
High Temperature Service, or Both D# ¥ #{ERAT 5,

il 2 (£, ASTM A320 Gr. L7(Cr-Mo Steel) + ASTM A194 Gr. 4(C-Mo Stee)\DHEEDIHZE. Gr. 4 1Z

FEERBROBREMBN G, Grd ZIEETHERAT HBEIE. Gr. LT ICELCTEHERARZTHLLET

NIEE S, EERADOMOMEESED Nuts # 1 BEFRICEEABREZERL TLS,

BL. TRFHZHEINIL Bt HIFBBEHRBREERELEC TELIVEEDLONTVET,

- ASTM A320 Bolt #1 :

1) Strain hardened*' Gr. B8, BSF, B8P, B8M, B8T, BSLN, and BSMLN---.-200°C %8 % %R /E.

2) Carbide solution treated Gr. B8, B8P, B8C, and B8LN---—255°C % #8 % B2 [E.

3) £ T M Ferritic and Austenitic Grade**-Bolt D EHY 12.5mm (1/2 in)LL T,

%) *-1:Strain Hard (MITHAEIL) : A—RXTF 4 FRAT UL AMIEAMEMI YT % & MIFE

TILToHA M ERL, REESAMMEOTERDLVECLGY., BREL ENDS, ChoDEEEF
A L TELE S 1= Bolt AY Strain hardened Bolt T9,

FARIZ & o TIX Strain Hard B LULMEELH Y FTDOTEE L TLZELN,

50 Bolts (&, XA T D-DICKRTEEDTITREITR LB TNIEHE S L,

242 Z OO B ELH

1) ASTM A703, “Steel Castings, General Requirements, for Pressure Containing Parts” G~ Melting
Process” (BfEAE) ZRDLSITHREL TS,

The steel shall be made by open—hearth or electric—furnace process, with or without separate refining
such as argon—oxygen—decarburization (AOD), unless otherwise designated by the individual
specification.

ZL DHETHITNMRETERFOADBMREER L. BEEFIAL Si-Ca, TIF)ZHRMT 5 &I
K URBHEITO>TL S,

RAETEBETODY ) —THERERVUMEMHORARENEATNS, ThdOMEIXFMO
EEEILEVDHZEZRTLH-O. FYBELGRRZLEL LTS, TD=HIZIF AOD/VOD
DEHLGBELGREREBEAVNS LN H D,

Z D, ASTM A703, 1 6 IF Certification [ZZEBAZENDEEBHIEE A H S, TDHD 16.2.2 15[ Patern
Number DEEEHEMEL TS, NILTA—h— HEA—H—DHKTT HEHEICITEERE S
NTWEWEBTY, ChoDEENBEAKEICEASIN TV SIGEITEIETARENHY F
ER

2) NACE (The National Association of Corrosion Engineers in U.S.A.) MRO175 & MR0103 [ZDU\T ;
BABREZFIC'NACE"EA LEEH SN TLVSIESE . LLETIEL. MR0175 (Metals for Sulfied Stress
Cracking and Stress Corrosion Cracking Resistance in Sour Oilfield Environments)h i@ 8 S L T L = AN,
2 0 O 3 ££1Z MR0103 (Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining
Environments) W\l SMBEHAR DA 2 DIT% 5 7=, MRO175 (&, SSC (Sulfied Stress Cracking)h'E
[SHAFZFTRELGHBBELGY ., BREEETOINREERENIAR S, Free Water FDIBFRE
KRICEKVEBEMIMEES N, pH MEWNZEKREBEHNIEM L-F ORI S M B DM SCC
2 CRELOBECTHEIHBREERLTLS, ) ZRELZ, —A. FHEFAE IO X TR
MHREKRFERICT VEZT .. DT UEMHEFEEL. BENSTILA ) EE TOREVGEED
BETHY. ThoDFEK[TOM SCC BEZMMI & L TMROI03BMRES =, Ch oD
[ZIE, EAMERE, LZ2HS. RAES, RLEBEZFHEENEOONTULET,
NODFEIIB/HEICHESNTVEIT DT, FREHERINSGZLEZHELET,

FFIZ MRO103 (&, BEICEAT A RGNS CRESNTOETOTIRELTSIEELY,
EE-RE:/\KEZ TR :2015F52A128 HETHOb/2IE
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3) IEBEAER (Corrosion Test)
ASTM (American Society for Testing and Materials) % {* NACE (The National Association of Corrosion
Engineers) ICHRESNTWAELERABRETRRICEFLEHE L=,

R IR 24 bV Bm=E

ASTM A262 Detecting Susceptibility to Practice A(Oxalic Acid Etch):
Intergranular Attack in Austenitic JSGOSTI TRTULASID L BT v F U TREBAE ITHE
Stainless Steel 95, Y OMABERE

Practice B(Streicher Test):

JISG0572 TR T L ASAMEEL - FiEAE —SERHRAE 124
95, (VI9IHR~DTEVY)

SRERRERT © 1 2 OR%ME

BEBEZAET S, Bild. mis/year, mm/year ft

Practice C(Huey Test):

JISGO573I R TV L RHHlMD 6 5 WIHEERABRAEIITHET 5,
BEREZATET S, (VITHEADTEYY)

AEREFR - 4 8EFRIX 5@ (&RK)

B{IlE, mils/year, mm/year fth

Practice E(Strauss Test):

JIS G0575 TR 7 L RSDFEE - GRS RARAE ITHEY
60

SEREFR 0 1 SEER (V)

HIFHERICKY . RBOEREZHET S,

Practice F(Copper Sulfate-50%Sulfuric Acid):

AT ULREAD 5 0%l - HRERAEBHERAE,
SRERRERT © 1 2 OR%ME

BRBEZFAET S, BEELlE. mm/month.

NACE TMO0177 Laboratory Testing of Metals for Addresses testing of metals subjected to tensile stresses for
Resistance to Sulfide Stress resistance to cracking failure in low—pH aqueous environments
Cracking and Stress Corrosion containing H2S. The test method facilitates testing conformity so that
Cracking in H2S Environments data from different sources may be compared on an equal basis.
(sscoe) Covers sulfide stress cracking (room temperature, atmospheric

pressure) and stress corrosion cracking (elevated temperatures and
pressures). Discusses environment cracking variability, test reagents
and solutions, material properties, test vessels and fixtures, and
testing at elevated temperature/pressure. The four test methods
described are Method A—Tensile Test; Method B—Bent—-Beam Test;
Method C—C-Ring Test; and Method D—Double—Cantilever—-Beam
(DCB) Test. General guidelines to determine the appropriateness of
each test method also are given. Key words: austenitic stainless
steels, hydrogen sulfide, metals, sulfide stress (LE2#EZE (X, NACE
R—LR—=T&Y)

NACE TM0284 Evaluation of Pipeline and Pressure Provides a standard set of test conditions for consistent evaluation of
Vessel Steels for Resistance to pipeline and pressure vessel steels and comparing test results from
Hydrogen—Induced Cracking different laboratories pertaining to the results of the absorption of
(HIC) hydrogen generated by corrosion of steel in wet H2S. Describes two

test solutions, Solution A and Solution B, and includes special
procedures for testing small-diameter, thin-wall, electric-resistance
welded and seamless line pipe. Test is intended to evaluate resistance
to hydrogen—induced (stepwise) cracking only, and not other adverse
effects of sour environments such as sulfide stress cracking, pitting,
or weight loss from corrosion. Complements NACE Standard MR0175.
Key words: steel pipelines, sulfide stress cracking.

(ESEMEEIL, NACE h—LR—T &)

IE BEEE, ChEDEREEZEHFT SBE. HWRAE., 5k Y TR UVHELEZ LR
IZLEGIRIELG S %L, Fey X—B—IE, CALDBEFEBRIABRICHT SHEREZFFHE TS
BOFRIZBEE LG AULE 57500, FFIZSHEH ] TIEHEZENB L LVFED D Y. IEERS
RMBRHEZZET SCESH S,
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SET—2 : TRRIEERIZ ASTM A262 TR WVERLBEBRHBRT—20—5TY,

AR LE LAY, B S . BUBEHFICLIYVT—2EERGYETOT, BEITOAEERT
IEEW, BEFELICK-TIE, RAKERYFET,

ERFRH (L. AOD/VOD [ L BIFSMERERE L TLVELMHTT,

FOMBREEREET D ERRIIRESNDGEEZFT,

Methods Mediums Test Conditions Material Standards Results
) Ferric Sulfate(50%) Boiling
Practice—B +Sulfuric Acid 120 hrs. CF3M 0.37 mm/year
) Ferric Sulfate(50%) Boiling
Practice—B +Sulfuric Acid 120 hre. CF8M 0.48 mm/year
Practice-C Nitric Acid(65%) Boiling CF8M For reference:
’ 96hrs 0.23 mm/year
Average:
0.92 mm/year
. o ) Boiling For reference:
—_ 0,
Practice—C Nitric Acid(65%) 48hrs x 5 CF8M 3 times
average
0.72 mm/year

S5%E)

*-1: {flZ[E. MESC SPE 77/302-2005 Tl%. Practice—-C T Max. 0.3mm/year EFRFEL TLV=HY. SPE
77/302-2010 TILHIBRE . Practice-E M @EAIZAEo1=,

{BL . Practice—E MBHIFEREREEFEMICDULNTIX., BELWLVERERTY

4) BIFEER(BEND TESTIZDLNTIE., B E T EMERHER (Welding Performance Qualification
Testing/ASME Sec.IX) R T\ Indian Boiler Regulation IBRYZETEHNH S,

ZOfth, MEFHERICIE. 7 ) — TR, HBRAMERER. SE5IEHRE. HHICKE L THA
HHEBOERNHYET,
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243 ORI (SEH)

1) PED (Pressure Equipment Directive) 97/23/EC

ECBAICHHT 258 DME T, RRFBTENH 05bar T Z HENHFITEREINET,
AARGETIE. TEABIRIER 97/23/EC) &MFATWET,

ZEH|

TER—T UV RAHSBOHR—LR—UNB5|H) DL S ITHRARIETIKRIZE Y. Group A 5 Category
[CHEINFET,

o Define Your Equipment Type (see left for definitions)

[] VESSEL [JSTEAM GENERATOR  [] PIPING AND VALVES

Design Pressure (bar): Design Pressure (bar): Design Pressure (bar):

Velume (Liters): Velume (Liters): Pipe Diameter (DN ar mm):

Pressure (PS) x Volume (V): Pressure (PS] x Velume (V): Pressure (P5) x Pipe Diameter (DN or mm):

[Fas Ouauo Cleas Ououip
[Fecrouvr1 [derourz [dcrour1 [JGroup: Oecrovr1 [Jarove2 [derour1 [JGrour2

(see pages 3 and 4 for table selections)
I | |

TABLE TABLE TABLE TABLE TABLE TABLE TABLE TABLE TABLE
1 2 3 4 5 5} 7 8 9

9 Find Your Hazard Category

v V V V V V y y V

Categary Category Category Category Category Category Categary Category Category

[Jser [ser Osee [ser Oser [ see Oser Oser [ —
O O Y O, Y Y my O [
O Ol O Oy L Clu Clu Ol [ [ —
Clu ([ Ol O Ol Cn Ol

Ew O w Ow

Fluid Group: (Article 9 of PED)
Group T - Fluids defined as:
explosive, extremely flammable,
highly flammable, flammable
(where the maximum allowable
temperature is above flashpoint),
very toxic, toxic, or oxidizing.
Group 2 - All fluids not referred to
in Group 1.
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5l Z 1. Valve T Groupl ANERADIZS. TiE Table 6 [C& Y Category BN FEINET,

i:fr] TABLE 6 (Piping and Valves, Gas, Group 1)

=23
DM = 100

DN

100

Article 3, paragraph 3

10 2Y"
%
3

E P5=0,5

0,1 1 10 25 100 350 1000 o

Piping referred to in Article 3, Section 1.3 (a), first indent.
Exceptionally, piping intended for unstable gases and falling
within categaries | or Il on the basis of Table 6 must be
classified in category Il

BT Category Il [THFEIN=HEIE. ERD LS

—} CATEGORY Il Module (2548 S aBRAMFHZEE L THAIZETE(PMA)
NEREINFT,

ISOQOODS\’STEMIOREQU\VALENT’ E*%H(:F;g l/-t'is @E*&Fﬁ%(:ﬁf‘fn\ﬁbﬁ < ffé[,\o

I 1
NO YES

I
DOES QUALITY SYSTEM
CAN EQUIPMENT BE ADDRESS DESIGN CONTROL?
CLASSIFIED INTOTYPES (i.150 9001)
or
ORDER w/MULTIPLE NO VES
EQUIPMENT w/SAME DESIGN? |
|_|_' CAN EQUIPMENT BE
CLASSIFIED INTO TYPES?

NO YES

NO YES

v

MODULE MODULE MODULE MODULE MODULE
B1+F B+C1 B1+D B+E H

Category lll - CE marking with Notified Body
involvement. For these categories, the Notified Body
is required to approve the design or type for all
Conformity Assessment Procedures, with exception
of Module H. For Module H, the manufacturer has an
approved quality system that is equivalent to 1SO
9001 and includes procedures for design control. The
Notified Body does not approve the design
documents, but is required to approve Particular
Material Appraisal (PMA) and for "one-off" items,
perform a final inspection.
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2) NORSOK STANDARD M-650 (Qualification of manufactures of special materials)

Z M3R#IE. The Norwegian Oil Industry Association (OLF) and Federation of Norwegian Manufaturing
Industries BAHFIMIE YRS TLET,

CORBOFEIRNEAE, BAMMOFEICAL TEAMICERFEZREL TSI ELETH
Y, BABE LTI 2 GEEDAMNLGFHRED—DICHHERLTLET,
COMBTHRELTLASMHOEEE, RIZEYEFET,

* Duplex SS: all grades, product and dimensions

* High alloyed austenitic SS: all product forms and dimensions

* Nickel base alloys: castings

» Titanium and its alloys: castings
FERELEE (F,

- MEBOREEOME. FER.
B EPIR

- TIHETOIRREEN (BRI L HRETDEEN).

- mBEEEREAN (1SO9001 &R%).

- B3E NORSOK F1& 1< & % B SR DAREL

N 50 Qualification BRIZDWT, BERICIRESATLETD,

B E#RH& (2 NORSOK STANDARD M-630 (Material data sheets for piping)Asdp Y . RIZTRT & 545 #
BEICEANGERBENBHIATOET, WILTOMBLEENET.)

MATERIAL DATA SHEET MDS D46 Rev. 3
TYPE OF MATERIAL: Ferritic / Austenitic Stainless Steel. Type 22Cr duplex Page 1 of2
\IPRODUCT STANDARD GRADE ACCEPT. CLASS |SUPPL. REQ.
[Castings ASTM A 995 4A (UNS J92205) - 85, 56, 520
1. SCOPE This MDS specifies the selected options in the referred standard and additional requirements

'which shall be added or supersede the corresponding requirements in the referred standard.
0 QUALIFICATION Manufacturers of product to this MDS shall comply with the requirement of NORSOK

standard M-650.
|- STEEL MAKING The steel melt shall be with AOD or equivalent refining.
[¥- HEAT TREATMENT The castings shall be sohition annealed followed by water quenching.
. CHEMICAL N=014-020%
COMPOSITION
6. HARDNESS The hardness shall be i 28 HRC or alt ively 271 HB or 200 HV10.

7. IMPACT TESTING (Charpy V-notch testing is required according to ASTM A 370 at - 46 °C. The mininmm

absorbed energy shall satisfy 45 J average and 35 J single.

[F- MICROGRAPHIC The micrographic examination shall be camried out at the same area as location of specimens
EXAMINATION for mechanical testing. The area shall be minimum 10 x 10 mm. The ferrite content shall be

determined according to ASTM E 562 or equivalent and shall be within 35 - 55 %. The

microstructure, as examined at 200 X magnification on a suitably etched specimen. shall be

free from intermetallic phases and precipitates.

°. EXTENT OF TESTING | A fll set of tensile, impact, hardness tests and microstructure examinations shall be made for

each heat and heat treatment load. A test lot shall not exceed 5 000 kg.

10, TEST saMPIING Samples for mechanical testing shall realistically reflect the properties in the actual

components. Thickness of the test block shall be equal to the thickness of the actual

components up to a maxinmum thickness of 100 mm. For flanged components the largest

flange thickness shall apply.

Test specimens shall be cut from thel/4 T location from the surface where T is the thicimess

of the test block

Test block shall be integrally cast or gated onto the castings and shall not be removed from

the castings uatil after the final quality heat treatment.

1. NON DESIRUCTIVE  |Liquid penefrant testing: Supplementary requirement S6 shall apply to all surfaces (including
TESTING internal surfaces) of all castings. The examination shall be carried out after final machining.
Non-machined surfaces shall be pickled prior to the testing The acceptance criteria shall be to

ASME VIIL Div. 1, Appendix 7.
Radiographic testing: Supplementary requirement 53 shall apply to:

- Critical areas as per ANSIB16.34 of the pilot cast of each pattern.

- All butt weld ends of each casting

- Class 1500 pst and above; all critical areas to ANSI B16.34 of each casting.
The acceptance criteria shall be to ASME VIIIL Div. 1 Appendix 7.
NDT operater qualification shall be approved by a 3™ organization recognized by an EC
member state.
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MATERIAL DATA SHEET MDS D46 Rev. 3
TYPE OF MATERIAL: Ferritic / Austenitic Stainless Steel. Type 22Cr duplex Page 2 of 2
lPRODUCT STANDARD GRADE ACCEPT. CLASS  |SUPPL. REQ.
Castings [ASTM A 995 4A (UNS 192205) |- S5. 56. 58, 520

12. SURFACE FINISH White pickled. Machined surfaces do not require pickling.
13. REPAIR OF DEFECTS |Supplementary requirement ASTM A 703 S20 shall apply.

The repair welding procedure qualification shall incinde the following:
Qualified on a cast plate of the same grade (UNS-number) which shall be welded
- Change of specific make of filler metal (brand name) requires re-cualification
- Examination of microstructure of base material and weld zone. The ferrite content
shall be 35-35 % for the base material and 35-65 % for the weld metal
- Charpy V-notch testing as specified above, with two sets each 3 specimens, with
- motch located 1n weld metal and fusion line, respectively.

Welding shall be carried out by cualified welders according to qualified procedures approved
by a 3 party organization recognized by an EC member State.

14. MARKING The component shall be marked to ensure foll traceability to melt and heat treatment lot.

5. CERIIFICATION Certification shall affirm compliance with the specification and shall be according to EN
10204 Type 3.1B provided the manmfacturer has a quality assurance system certified by a
comipetent body established within the EC, and having undergone a specific assessment for
materials.

Heat treatment temperature, soaking time and cooling medimm should be stated in the
certificate.

CNo®EEEF, I—Ov/S, A1V, FETEZFICLAREEFFTE TV LHETHEMNE
TWEI,
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3) API-20A (Carbon Steel, Alloy Steel, Stainless Steel, and Nickel Base Alloy Castings)
COfRKIE201 2FE3FICHITEIN, APl DERELT, NILTDOHEMBOBREICEALT
ASME B16.34 [THRTE SN T\ B IEMIERBREERT/MT/UT) R USMEBREBEEHE(MSS SP-55) (RE
AIERUVGETHELTVET,) TETHALNILELIDOMN? LDEBI LERSNLSTT,
EZFIRBFROERZE >TUVETH. WNILTA—H—ITL > TIE, REMBEEICEERRT S
REGEETHDHIERLTVET,

BRI,

* Open Die Forgings 20B

» Closed Die Forgings 20C

* Heat Treatment 20G

* Bolting 20E

- NDE 20D

RHYET, AETIE. 200 DBEIZTOVVTEREHLET .

C DME DML, ASME SEC. IX THE L TWWAAERELEPQRWPS)DEZAIZETLNVS,
L. $HETHEICHER - REL-NB2ERORATEATEAHEBAZED-HNAEICE>TL
E3C

B{RmIIZIX. CASTING SPECIFICATION LEVELS & L TR® 4 LEVELS IZ53$¥8 L. LEVEL &IZH
STV TDAEEHREL TS, (CAMERON A2 0 1 24 (2 VMA O Technical Conference T
FERLEEMESEICLELR,)

Requirement CSL-1 CSL-2 CSL-3 CsL4
ASTM Keel Block Xl A - -
Equivalent Round or Integral Test Specimen - - ) -
Sacrificial casting - - - )
Change in Material Group — change in material group from the o | o |

casting that was prevousky qualified recquires requalification

As-cast Thickness and Weight Range — change in the as-cast J 3 i
thickness and weight range class from the casting that was
previously qualified requires requalification

Change in Melt Practice - when metal refining steps, such as ACD
aof ladle refining, are used to preduce the qualification casting, the - - Yy A
elimination of any of these steps from the melting / casting practice
shall require requalification

Waterial Specification f Grade — change in the specific material J
specification / grade from the casting that was previously qualiied
requires requalification of the casting

Mote: This table provides a matrix of requirements and may net include all requirements and should be used as a referance only.

Note: There are four pages of coupon/keel block instructions specified in the standard. ..
+ Coupons/keel blocks are to be proportional to finished qualified casting cross-sections.
+ Coupons/keel blocks are to be from the same heat as the components they qualify.
+ Coupons/keel blocks are to be heat treated together with those same components.
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* RFOHMICERYT 5HEBZ LEVEL BICRD LS ITRELTLS,

Requirement

C5L-1 CSL-2 CS5L-3

CSL4

ASTM Keel Block

i Y -

Equivalent Reund or Integral Test Specimen

[
L=

Sacrificial Casting

Change in Material Graup

-~

Rewvised or new-Pattemn

Pattem re-Rigging

Change in Risers or Padding

Change in External Chills

S A e
| | | &

As-cast Thickness and Weight Range Class

'
£

Casting Process

Chemisiry Tolerance greater than 15%

Change in melting Practice

| | | | | | | |

Material Specification / Grade

MNaote: Above matrix of reguirements do nat include all requirements and are to be used as reference only

* HHDEEICDNTIE, RDEL S Group THEL TS,

Material Group Description Typical Examples
ASTM AZ16
Group A Carbon Stesls ASTM A148
ASTM 4352, Gr. LCC
ASTM A217
I
Group B Low Alley Steels AAST 1 ASTM
Group C Stainless Steals other than Duplex ASTM A1
Cuplex and Super Duplex Stamless Steels
Group D Cuplex Stainless Stesls ASTM A890
ASTHM ARSS5
ASTIM AdSd
Group E Mickel Base Allays (CRA) ASTM AT43
ASTM AT44

* SRIEHEDOEHEE LEVELEBIZRO KL SIZTRELTLS,

Qualification Casting - Weld Repair Limitations {Table 2}

CSL Level "% Surface Area % Wall Thickness
C3L-1 Mo Limitatian Mo Limitation
caL-2 25% 25%
CSL-3 20% 20%

Repair Welding - Procedures, Welders / Welding Operators Qualification

C5L Level Requirement
C3l-1&CsL-2 ASME BPVC, Section IX; AWS D1.1; ASTM A488 or equivalent standards
C5L-3 ASME BPVC, Section X
CSL-4 Mo welding permitted

EE-RE . /\KEZ
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*FHERIER Y LEVEL BIZRD LS ITHEL TW S,

Mechanical (tension, toughness) V v v v
Micro-Structure (micro-specimen) - - y v
Visual (MSS SP-55) v vV v v
Dimensional v v v v
Hardness v v v v
Surface NDE (LP or M, level 2 max.) - vV v v
Volumetric NDE (RT or UT, level 2 max.) = (a) v v
Sacrificial Casting - - - v
Corrosion Testing - - v v
Other Testing (Group D Matenial) v v v v

N oDEFMGHERAERICOVTIIRIEESHL T ZEY,

&%)

LEVEL 4 [2DWWTIE, BEGEZZREO TV EVVERER BRI TS LS5 T, COHREOR
RIZBELT. HELHZEBEDND,

&% & L TIE, Ak L= NORSOK Rl#k. BEABICE > THETIHDOFMET 5-ODEELRK
ICHEBEBEZTVET,
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