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Simulation of ultrasonic testing for austenitic weld and its utilization

wE - rmmRERTEY s — KB Z, kb S, LA

Ultrasonic testing (UT) is one of the most appropriate NDT technique for detection and depth
sizing of flaw. But it is generally said that the flaw detection in austenitic weld is difficult because
of dispersion and attenuation of the ultrasonic wave. UT simulation is a very useful technique for
understanding the phenomena in the propagation of ultrasonic wave and for evaluating the UT
results.

On UT simulation for weld used austenitic welding material, modeling of columnar crystal
structure of weld metal is important. The method to predict columnar structure with crystal
orientation by solidification simulation is being developed. The predicted columnar structure in
the dissimilar weld metal joint by simple heat input was modeled for UT simulation. Ultrasonic
reflection and scattering from boundary between columnar structures and fusion boundary could
reproduce using the simulation model in this study.
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Ultrasonic testing, UT simulation, solidification simulation, dissimilar
weld joint, columnar structure
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Improvement of Ultrasonic Wave Visualization by Using Piezo-electric Films

m - mmeEsts—  RID FE, W OB

The ability to predict the propagation path of ultrasonic waves is necessary for ultrasonic
testing engineers. The visualization of ultrasonic propagation enhances understanding and
prediction capability. Previously, we had developed a method to visualize ultrasonic propagation
by mechanically scanning the surface of a test object with a piezoelectric ceramic transducer used
as a receiver. However, the previous method had inherent problems with anisotropic sensitivity,
limited spatial resolution, and stability of transverse wave sensitivity. We have now developed a

new visualization method using piezo-electric films that has possibility to solve those problems. In

this paper, we explain the new method and present an application result of the new method.
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Modeling and Analysis of Hysteresis by Harmonic Balance Method

mE - FpmmERiEYy— FR R

B-H loop and its modeling are essential for ferromagnetic material characterization and

electromagnetic simulation. The objective of this study was to characterize material change by

analyzing the corresponding B-H loops, and construct a general B-H model for electromagnetic

simulation. A B-H loop was decomposed in terms of either ideal or normal magnetization curves,

and the respective curves are single-valued functions of B and dB, which can be constructed

using harmonic balance method. The B-H loop analysis and modeling were simplified by the loop

decomposition approach.

Kevwords Hysteresis, B-H Loop, harmonic balance method, simulation
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Fig. 1 Major B-H loops of the as-received (AR) and electron-beam
irradiated (EI) SQV2A specimens.
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(a) The hysteresis loops of the AR and El specimens.

Fig. 2 Decomposition of major B-H loop (shown in Fig. 1) into
anhysteretic curve and hysteresis loop.
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Fig. 4 Comparison of the original and the reconstructed curves.
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Study on influence of the dimensions of an elbow on defect detection by guided wave testing at an elbow of piping

aE - EmErEsreyy— A BEh, ) AR
mexse PR FHER

In our previous studies, laboratory experiments showed that positions where high defect
sensitivity is obtained are changed according to the frequency of guided waves when guided wave
testing is applied for defect detection at an elbow of piping. Also, along with these experimental
results, numerical simulations corresponding to these experiments imply that constructive and
destructive interference of guided waves causes unevenness of defect sensitivity at an elbow. Even
if guided waves entering the elbow are coherent, the shape of the elbow gives rise to constructive
and destructive interference of the guided waves. This interference should be changed by not only
the frequency of the guided waves but also the dimensions of the elbow. This paper introduces
the results of numerical simulations using several different-sized simulation models of piping that
includes an elbow to investigate influence of the dimensions of an elbow on defect sensitivity of
guided wave testing at elbow part.

guided wave, piping, elbow, simulation, finite element

Kevwords method, FEM
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Effect of shot peening and thermal aging treatment on intergranular corrosion resistance of alloy182

B mEkEmtys— P B

Shielded metal arc weld metal for type 600 nickel base alloy (alloy 182) is used for weld components in nuclear power
plants. To evaluate the intergranular corrosion resistance of alloy 182 after application of shot peening and subsequent
thermal aging treatment at 593-793 K, we conducted the corrosion test (immersed in boiled 16% sulfuric acid + 5.7%
copper sulfate aqueous solution at 57.6 ks) using specimens of alloy 182. The results show that the intergranular corrosion
resistance of alloy 182 subjected to heat treatment at 893 K for 72 ks was improved by shot peening. Also, the intergranular
corrosion resistance was not changed by thermal aging treatment at 593-793 K subsequent to shot peening. Because
remaining chromium depletion layers along grain boundaries were still observed by transmission electron microscope (TEM)
after shot peening, disappearance of chromium depletion layers cannot be a factor in the improvement of the intergranular
corrosion resistance. The results of measurement of surface residual stress by the X-ray diffraction method show that
the compressive residual stress introduced by shot peening still remained on the surface of the specimens. Based on these
observations, we assumed that chromium depletion layers along grain boundaries near the surface were dissolved by the
environment of the corrosion test, the dissolved regions were closed by the compressive residual stress on the surface, and
then the remaining chromium depletion layers were protected from the corrosive environment. This assumption explains
why the intergranular corrosion resistance was improved although chromium depletion layers remained.

Alloy182, Shot peening, Thermal aging treatment, intergranular corrosion resistance,

Compressive residual stress, Chromium depletion layer, Grain boundary
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Fig. 1 Schematic illustration of mechanism of tensile strain and
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Table 1 Chemical compositions of weld metal used for the corrosion test. (mass%)

C Si Mn P S Ni

Cr Fe Nb Ti 0] N

0.061 | 0.80 | 7.07 | 0.005 | 0.006 | 68.3

144 | 746 | 153 | 043 | 0.039 | 0.014
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Fig. 2 Optical micrograph of cracks observed in a cross section of
as heat treatment specimen after the corrosion test.
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Fig. 3 Effect of shot peening on crack depth d after the corrosion
test.
Without SP With SP

Fig. 4 Optical micrographs of near surface in a cross section of
specimens after the corrosion test.
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Table 2 Condition of residual stress measurement by X-rays
diffraction method.

Radiations/filter Cr-KfS
Diffraction Ni, 311

Diffraction angle 26, 153.6 °

Tube voltage/current | 30 kV/ 10 mA

Irradiated area 2.0 mm
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Fig. 5 SEM micrograph of crack observed in an as-welded specimen
after shot peening.
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Fig. 6 Effect of thermal aging treatment at 593-793 K on crack
depth d in the weld metals with and without shot peening.
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Without SP With SP 793 K, 18 Ms after SP

Fig 7 TEM Fig. micrographs and EDS maps of near surface of
without peening, with peening, and subsequent thermal aging
treatment for 18 Ms at 793 K in the weld metals subjected to
the SR treatment.

Fig. 8 Electron beam diffraction image of the grain boundary
precipitation of without peening in Fig. 7.
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Fig. 9 Effect of thermal aging treatment at 593-793 K on full width
half maximum by X-ray diffraction method in weld metals
after application of shot peening.

(a)
2 um

Fig. 10 TEM micrographs of near surface in the weld metals
subjected to the SR treatment: (a) as shot peening
(b) thermal aging treatment for 18 Ms at 793 K after
application of shot peening.
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intergranular corrosion resistance by compressive residual
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Investigation on evaluation method of plastic strain by X-ray diffraction

B EuEREEmtyy— KB s, W B, Wm0 AR
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It is important to know the degree of plastic strain in order to evaluate integrity assessments of
components. Correlation between the plastic strain and the full width at half maximum (FWHM)
of diffracted X-ray profile was investigated using X-ray apparatus with 2 dimension detector for
austenitic materials. As a result, it was shown that the FWHM depended on the plastic strain.

However, in case there was surface working layer by machining, the FWHM hardly changed for the

plastic strain.

IFLsIc

— RIS OBIE 0T AL, IR RIEE DA
BRI B2 KT HAEDNH D, fEEY OB
TAHZHEE, HMETHIEFAERTHD. BTI%E
Wikl CHHER O OREMFMICH N T,
HOTHZFAMTZHENH 2, BEVTHOD
A GHEETH O, IS ENIHW ST
B0, HEIZLAMUENHERSINEAEEHWS &
o TWna B JRE, XBEITEICBWT 2 kT
Mg (A= T77L—bh) 2HVWSZEITX
D X fpEEE O /N - gL K OFHAIR R HE 2T C &,

Table 1 Measurement condition for 2-dimension detector.

Characteristic X-ray CrKa CrKp ‘ MnKa
Diffraction line aFe-211 yFe-311, Ni-311
Tube voltage(kV) 20 20 15
Tube current(mA) 1 1 0.9
Irradiated area ¢ 2mm
Incident angle(° ) 0

plastic strain, full width at half maximum,
X-ray diffraction, 2 dimensions detector
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Rk

SUS304,SUS316L (7 R AT > LX), NCF600
(NiFE4) KO SsS400 (RFEH) ZAtidtr & LT

Table 2 Measurement condition for O-dimention detector.

Characteristic X-ray CrKa CrKpB
Diffraction line oFe-211 yFe-311, Ni-311
Tube voltage(kV) 30 30
Tube current(mA) 10 10
Irradiated area 4x4mm®
v angle(® ) 0,20.7,30,37.8,45

T - IR ARGt 2 — L E 2 — vol.11 2015




SUS304- AL 184 Y a=0°

1.76406 =T
Y: AT SIS
—~ 1.5E406 ~ a 17T TAH
3 |
& 1.3E+06 /TN
=
= 1.1E406
)
€ 90E+05 I —1o% —5% —3% |—1%
soteey e Ot 0%
145 150 155 160
28 (%)

Fig. 1 X-ray diffraction lines for SUS304 specimen with heat
treatment by 2D detector with CrK 3.
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Fig. 3 Relation between o angle and full width at half
maximum(FWHM) for SUS304 specimen with heat treatment
by 2D detector with CrK 3.
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Fig. 2 X-ray diffraction lines for SUS304 specimen with heat
treatment by 2D detector with MnK ;.
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Fig. 4 Relation between ¥ angle and full width at half maximum
(FWHM) for SUS304 specimen with heat treatment by 0D
detector.
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Fig.5 Relation between plastic strain and full width at half
maximum(FWHM) for specimens with heat treatment.
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Fig.6 Relation between plastic strain and full width at half
maximum(FWHM) for specimens without heat treatment.
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ASME#i1g Section |DFEREETHCEETS
SIEED#EN

The Introduction of Revision for Welding Design of ASME B&PV Codes, Section |
meeEs kG B—

After 2013 Addenda had been published, the publication interval of ASME Boiler and Pressure
Vessel Codes was changed from 3 years to 2 years, and Addenda were abolished. Namely, the
publication frequency of revised version of the Codes is reduced from every year to every other
year. However, Committee activities to improve and correct the Codes have been continued

energetically. This paper is intended to introduce the recent approvals of revision which are

concerned with welding design for Section I (Power Boilers) 2015 Edition.

Kﬂ“Wﬂrds ASME Code, Section I, welding design

IFLoIc

ASME Boiler and Pressure Vessel Code (PAF,
[ASME #itg| &Wn5,) 1, FeAEOHHEAE S
U THIENR <, FICLEITR2 RE LR
MO ANFIL, BBAIZITON TS ENWA S,
PERIL, 3 HFMITH L WAERR (Edition), £ L T%
DM DETEHK (Addenda) ZFITTH I EITK
D, REBREETHITONTE L, LnL, 20134
PRI HT U WAERR (Edition) DIE1TAY 2 TR S
=HO?, E (Addenda) AFEIEI N/, B
AN, INETHEFREINTELZDON,
2013 FELIRIZRREDHIEICED > 2 2 &2 5%,

LU, ASME BIEZEBRITBIT KO REL
TEIL, WREBODESDAIN=NZEL TITD
NTHY, LRI 2T 7IEHTHS, THIT,
AUN=LHNDEL DRI >T 1+ 7HBMLT, Z
DI Z XA TND ENDIRWITED DI,

FIT, mEBFAINEL<OBREDS B, K
RETBIROBIERZMNT %, #IT T DBUERIZEE

T - IR ARGt 2 — L E 2 — vol.11 2015
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AR EINTPH D, 2015 F LD Section I (Rules
for Construction of Power Boilers) IZ X315 2
EiZla>Tna,

NiZE&SOBFRERRFH (WSRF)

Section 11d, N1 T DM EAMM & L TH A4 D Ni
EESOERZRED TS, UL, fEFHRERHRH
% #x (Weld Joint Strength Reduction Factor :
WSRF) 526N TH5T, INSHME X
NEEFMHFEAETLIHEGEEZ ) — THEETHAT
HIEMTELRNWENDMEND >z TD2WD,
WSRF W] THEA I NZREOFEAE, KO Ni
EESBEEROI ) — Ti@ET—HIZHEDNT, Ni
H &4 O WSRF 2B %k ERENFTDNTZ,
Section 1 D&, PG-26 |2 WSRF IZBIT % HlEMN
TN TS,

REIN/FZWSRF 2K 11Z/R79, WSRF L, &
HCERMMERT S &, FRCkR oCr SEED »
J—TRENMET T ENSMEZEEL TEAS
N=bOTHO, B33 (YO ARERK) ZHE



2O FETHFHNTHI, 2008 FiH S BERT 2
FMILEOREIL—ILE L THESNTWS, itk
OMFRNR CGEEABROFEEICL - THEALNS
mERED SRR D, BAARARRE QR E X
THOTHO, %?%%50)7U~7"7”—‘~97b3‘ff'9“6
BERENITE DO TREDRE SN D, RES
tNQ%%%@WﬂF@ﬁE,M?é&(mm
N06617), 230 &4 (UNS N06230) KU\ 740 &4
(UNS N07740) %513, TH77—% DigEnd -
TRl OEBICEMRESN T NS, —F, 7k
U—TF =5k it o 3 FELS O Ni
HEE) O, 27U —TNKET AR ON
BIRE L D 50° F (27.8° C) RWIRE (TS &95)
®D WSRF % 1.0, TS &V 550° F (305° C) EWild
Eofiz 05 (KM &L, TomMzEXRRIckD
BEHETELT 2, £L T, 550° F (305° C) Wil
EEBATHBINNDPHESN TWDLEEL 20
WSRF 22— 053D ENWD HETEASLNTY
%, INEATETE, ROKDITES,

W =1-0.000909x (T, — T )
T, ¢ At

%% 1 (1-0.5) = 550 - = 0.000909

ZOHIER, EEODHDRENBA—ZATF 1 b

RBMEI OB D7) — T 7 —=FIZFEDN TR
EINZHDOTHD, RFRMEEZE5 X%, £L T,
BEIZHZ 5N TWAHEE 9Cr SiyEHEERD WSRFE H [
HohikEEHWTHRES N, RTIRT NI &S
4D WSRF 3R I N T, 2015 4RO Section 112
KtE N TN,

725, ASME #it%13, #Fhi (Edition) @ FE17H
@Ay 2 IR S N H DD, FHIHOERDOE DL
EZfMEdT 2 HBTHRT SN TWLIEMRK
(Addenda) MEILSIN7/27/=9, EBIMOD WSRF A%
M NHEERFEITINS DI 2015 F&720, £
NETOM, EFHFEZEITZNIEGEOBED
EERTHEATLZIENTERN, ZORBEEL
T, EWROWIEE% Code Case &L THZ, BEMic
fFEZBHEDITTHIREDTTO TS, Code Case I,
L WHEMBICE DOWZEENRIL—)), X
BRAEETLHIN—INELTELARFEITINDEIHDT
H%, TONiHAEELD WSRF b, Wil 2R/~ T1C
BRMADEDITTHHNEND D EHW A, Code
Case 2805 (Supplement 6 ICEHENTWSB) &L T
T I N,

R TEAS WA EH L OFRRE

ERTHAINS R TOEFBITHAET LIEE
FEHELT2HZBIZZ<WEINTVSDHDIE, X

1 NiEGLDWSRF
emperature °F | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100 | 1150 | 1200 | 1250 | 1300 | 1350 | 1400 | 1450 | 1500 | 1550 | 1600 | 1650
Nickel Base Alloys by, 427 454 | 482 510 538 566 593 621 649 677 T04 732 760 T88 8l6 843 &71 899_J
NO6045 1.00 | 095 | 091 | 086 | 082 | 077 | 0.73 | 0.68 | 0.64 | 0.59 | 0.55 | 050 | 050 | 050 [ 050 | NP | NP | NP
NO6600 100 | 095 | 091 | 0.86 | 082 | 077 | 073 | 068 | 064 | NP | NP | NP | NP | NP | NP | NP | NP | NP
NO06690 — 1.00 | 0.95 | 091 0.86 0.82 0.77 0.73 0.68 NP NP NP NP NP NP NP NP NP
NOG601 — | = T100| 095 | 091 | 086 | 082 | 077 | 073 | 068 | 0.64 | 0.59 | 0.55 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50
NO6025 — | =1 — 1100 095|091 | 086 | 082 | 077 | 073 | 0.68 | 064 | 059 | 055 | 0.50 | 050 | 050 | 0.50
N10276 i — — 1.00 0.95 NP NP NP NP NP NP NP NP NP NP NP NP NP
N06022 — | — ] —1] — | 100 |09 | 091 [08 |08 [077 | NP | NP | NP | NP [ NP | NP | NP | NP
NO06230 — m— — 1.00 0.95 0.91 0.86 0.82 @ 0.80 0.80 0.80 0.80 0.80 | 0.80 0.80 0.80 0.80
N06625 — | =] = =1 —1]— 1100|095 | 091 | NP | NP | NP | NP | NP | NP| NP | NP | NP
N06617 (except SAW)He | — | — | — | — - — | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 100 | 1.00
N06617 (SAW)No= 2 - |=1=1- — — | 100 | 080 | 080 | 080 | 0.80 | 0.80 | 080 | 080 | 0.80 | 0.80 | 0.80 | 0.80
NOT740 == — = = = 1.00 0.70 0.70 0.70 0.70 0.70 [ 0.70 0.70 | 0.70 NP NP NP
Autogenous welded Nickel
1.00 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Base alloys™* ]

NP = Not permitted
Note 1: Includes SMAW, GTAW, and GMAW filler metal welds.
Note 2: SAW filler metal welds.

Note 3: Autogenous welds (made without weld filler metal) have been assigned a WSRF of 1.0 for Austenitic stainless steel materials up to 1500°F (816°C) and
for Nickel Base alloys up to 1650°F (899°C), provided that the product is solution annealed after welding an receives nondestructive electric examination in accordance with

the material specification.

B - IR AR 2 X — BTl ¥ 2 — Vol.11 2015

— 41—



Y TF 21— T DREBICHET HENTHD, D
JHRELT, Z7U—TIZE2EHFEOAT Y 27,
KMUOREY TFa1—T LEFEORTEL 5BAHO
REMEZ SN TS, FERNEEDSRE, Ea8
CF 2 — T &R S vE T AAEREE L TRER
M7z Fig. PW-16.1 (v-1) KT (z-1) IZHBNWTHEE
5%, INSZER1ITRTD, {LFEH KRN
DE M HEEE DR (LT [KEMR]) ORIKE
4(25) T (26) ITHHY T 5,

T/3gin. (1.5 mm)
Recommended 7

L t_but not less
than g in. (6 mm}

Fig. PW-16.1(y-1) Fig. PW-16.1(z-1)
B1. SR TBRMDEIBEE /D

BMPRT7 710 b ROBGE, WHGRN 900° F (480
°C) DlRicmBIns &, AY TF 21— T & B
FOUER (FEFED 7O K E ORI ORI B
WEREIN, TNDBREZHULT5XDITRET
22 EITRD, BERIHEET 2 XD IR NIt
T5, T, ZOMEZMFEHRYT DXL, EPRI
(Electric Power Research Institute) 1238 W THAE
ENTTHON T,

EPRI NS OMEITL D &, Fa— Tl &&=
HFOULR (FEED) JEEE OMIC 1/16 in. (1.5
mm) P RO (Fvv ) &350 TEL
WinFVEL, BRECOBIKIORENECRNI &
MRS Nz, Fvy TP, Fa—TXFVt
ZADEBESEMT10° LA EDOAE 2T 572 THIA
FRDENRNESND T ENHRI N, ZDRD,
900° F (480° C) PLEOERTHMAT S 7 o1 b
AWM OEFRICAY TF 12— T2k T DIREE
7985513, 1/16 inch (1.5 mm) LA LR 2%
FBMh, HDWETF 11— T FETFEOU A
10° L EOAR 2T 2 & WD ERFEIHZ PW-16.8
WCHEL, 202 & %FI/RY 5M% Fig. PW-16.8 &
LCGEMTAZ &Ik, TNH6ZK 2I1TRT,
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(a)
N
(b)
‘-—..._Hi_ 10-deg. min.
(©)

10-deg. min.

Nat greater than — | |
1/16 In. {1.5mm}) '

i 10-deg. min.

Mot greater than
1/16 * {1.5mm)

(e)

Nat greater than
1/16 in {1.5mm)

—_— —

A

(1.5 mm)

®
i L
Mot less than 1/16 in. |
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B, BPHRRERINTWAEKIT (@), b) ZO @) D
3DTHoze LML, ROIRAY N2ITo 2R,
(@), (@) K (e) ZBINT S &>,

O LY RET 2B O 2 /NS <31,
BRHEMOBEZERIERE T IO BIETIEAE LN,
[1/16 inch (1.5 mm) PAF] 72518, MEICR SR
WEEZH6N5,

@ (@) KU (b) DEf, HBLEHRT =50 E T v —
TN BT 20 ED B % LRI N2 REEN B 5.

B (c), (d) KT () IZ"T K S72 [1/16 inch (1.5
mm) PAF] OHER, MTRONEICRSETT
72<, MEGEHFIBIT2MMOMEBERDICHAT
b5,

B iR RO REREBORE

Section 113, EIMNELSRMDELTREEIT
IBBITDODNWTAHRZRITHEOMELTHBD, £
DI EEHHT BHHZ Fig. PW-9.1 &L THEIFTW
5 (B3, ZORIE, KEMIROFE 141 &I
BTSN TWDKITHY L, BEINRSRMO%
BRBREETOGE, 7—/V 13 K 0EeN R AR
ERTTEIOBEEENSZEE2RLTVWS, L)
L, ROXSsMENRE SN0, MOREL
BWEIRfTh Tz,

NN
\\: \§;¥E\\ Ké

IR
1 ¥"X Tapered one :

side only N
{inside or
\\ outside) N\\
\ \
\
N E$
ISJ {b) (e)
Preferred method Permissible Not
(center lines (circumferential permissible
coincide) joints only)

E3. EINELHIGEDREGEEE
(Fig. PW-9.1)

ORMTERLUHIRIT, ERERL THBE LD
RZ2M, BAEEICEERL THWDSONHAN
AN

QRMTERLHMDERTH D EIRET S &,
IR & W OEET OS5 EE, SRR o
NEL D7D EGDIRN,

@ Fig. PW-9.1 &, ¥AEEERDALE IZBIfR7: < )
ERTDEERFERLTWBEITTHD, =D
fDRHFHIBET 2 EHEAEHRNE TN TR,

i OREE MRS 2 BT, SR E RO
FEERELUTHEZAZRENMTDN Tz, 49, A&
DBERD LML 2B 5E5DR CEERIE SR & F
EEGT A EZEMNT2EENTONN, BEiK
DHMEL 2556 0K (X372 HE SR &
filZiEmd 2K) bbBEEHBINZ, £k, Bk
EZ RS 5856, mEkA o NTH X354 i & —3
DM, HEZVWIREOHLEE B E 5 Hik
M5, Section 1IZIZZ DX D2 tEHzZ 52 5K
M75 <, Section VIII Division 1 (EH& %) O Fig.
UW-13.1 22ZIC LK ZEMT 2 XE SHESn
2o BMENZBDIEIREA4ITRT EBDTHD,
2015 £ @ Section 112 Fig. PW-9.3.3 & L T#BIF
S5NTNW5S,

FEDH

2 IHM N3 THTHM LAZNEINS, BB
WERIEETH D, -, 4Iﬁfﬁuﬁbf:|7\]ferbi,
fDOBIFRT % Section & DEEE(L/ZT Tin<, 3k
ORI —TFDZE2HEAT, RENEZESENLT
%, XFX0OBELRLEHEGADEVIEIAT
Bt SNAEBIERTH %,

R D EB 0D, ASME Hikg DR O FEITHEE Y
AN SRREITI S SNn, WEKOHKRICRS
FHHNEET 2D fTbNcl&THS, LiL,
HREBERITBIT 5 HE UEXEZEREBVIFFEIC
o Tnsd, £, LIEN 2 FMREICR>7ZEWN
S M REIZXK L Tld, Code Case (FfFlH#) <
Interpretation (EEEINE) ZMFFFHEFT L, SRIERA
FITINLHETOMEREZT> TS, 51T, &
FLATIEIZ DWW T, ZERTKEEINS & ASME £
¥ZEZEEB% (ASME Code & Standard) Dik—ANX—
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TTHEPMNIIRERINTWS, LML, WIEMRNTE
frans e, MikiTRENELD I ENH D, £,

WEDHDRLIZX O REHOMEENEL 255

ASME ## Section | DEIEBEH - HT B ES

fﬂ - i —\ g
= <
‘ g8 # a
o T
4 / E -/ E
T = =
- t !
£z 3y ;.f.' " . 223y f{ &
{ P Tangent line ¥ f ¢ _
r— - s Tyt~ tof
bt £ Vi3 it — ) CoEsT
| Length of required ¥
— b e—tg taper £ may include
; the width of the weld — i _‘-i et
Y (b)
Im all cases, the projected length of taper £ shall ba not l=s: than 3y
The shell piate centerline may be on either side of the head piate centerline.
th
] -t Tangent line ¥
T r T »
&2 3-‘7 P E w3 Minimum 3:1 &
3 - i taper inside a
y - L o
E—T— : . = 1 and outside 2
— . £ - - £
s { s Mt ) z 5
{inside or — 2 Vo s —
outside) Iz ity — 1t}
—] i bt — te
© (d)

in all cases £ shall be not fess than 3y when #; exceeds ¢s. Minimum length of skirt is 3ty but need not exceed
115 in. 138 mm) except whan necescary to provide required length of taper.
When ty is egual te or less than 1.25t, length of skirt shall be sufficient for any required taper.

Length of required taper £ may include the width of the wald. The shell plate centarline may ba on sither side
of the head plate centerline.

Definitions
ty, = nominal thickness of head
t, = nominal thickness of shell
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ASME B31HIBZRSADEMICEIET

Participation in ASME B31 Code Committee
meEEs (o B¢

The Boiler and Pressure Vessel Code (B&PV Code) which issues The American Society of
Mechanical Engineers (ASME) is famous as the pressure equipment standard. ASME Code often
indicates B&PV Code in Japan. A lot of Japanese Member and Visitor attend the B&PV Code
Committee. The many Japanese is especially attending the Code Committee related to nuclear
power. The standard of the pressure equipment also includes the piping standard, and on the other
hand, ASME similarly organizes and issues the committee. However, the Japanese does not attend
here excluding the author. Therefore, B31 Code, the history of B31 Code, organization and role of

B31 Code Committee, topics are outlined in this report.

Keywords Aswve 831 code, B31 Code Committee

i Lablc MR UIRTZ2TEL TWDEKER 11057,
< 13 DEKBRITEN, 2 DOEBIAMERTTH 5.
JENREORKE LT, KEMKES CLTF,

ASME & WD) 7Y Code Committee Z#Hf%k L CTFHIT &1 FEOXEEITFED B3 Code

. Code No. S4 L
LTWBRA T —ENEESE (LN, B&PV Code (1th Edi)
EnD) NEAHTHSD, HARTITHIZ ASME #ikg & (81?;13;) Power Piping
- e B - <
WAL, B&PV Code 2159 Z &A%, HAAND 2%153) Process Piping
Member %> Visitor & B&PV Code Committee ( % B31.4 Pipeline Transportation Systems for Liquid
SHELTWS, EIZHET B O B&PV Code (1959) Hydrocarbons and Other Liquids
. B31.5 Refrigeration Piping and Heat Transfer
Committee IZIZHEZE NN, (1962) Components
#73, Eﬁéﬁﬁﬁ@ﬁ*g& LT3, @ﬂ%ﬁ% CLF, (81\’;152) gai Transmission and Distribution Piping
ystems
B31 Code &\ 9) HH D, [EEKIZ ASME A% Code B31.9 - -
. - (1982) Building Services Piping
Committee Z#f L CHRITLTW5, LL, T5H 531
5A0HAAADHEL EHDSMIITE Y= 5780, (2002) Slurry Transportation Piping Systems
B31.12 . -
FD=%, AEETIE, B31 Code, B31 Code @ (2008) Hydrogen Piping and Pipelines
& B31 Code Committee DAL E BB NN R E W B31G Manual for Determining the Remaining
524 WS 2 (1984) Strength of Corroded Pipelines
ZDOWN B o
" (82301(%) Qualification of Pipeline Operators
B31 COde B Standard Test Method for Determining Stress
31 e L ) .
(2008) Intensification Factors (i-Factors) for Metallic
Piping Components

2014 (FRk 26) & 9 ABTE, B31 Code Committee
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B31E Standard for the Seismic Design and Retrofit
(2008) of Above Ground Piping Systems
Standard Method to Establish Maximum
B31H . .
(VER) Allowable Design Pressures for Piping
Components
B3IT Standard Toughness Requirements for Piping
(2010)
B31D Design of Piping System for Dynamic Load
(ERH) | from Fluid Transients

723, B31.2 “Fuel Gas Piping”, B31.6 “Chemical
B31.7 “Nuclear Power Piping” &

I3RS S HHIZ

Plant Piping”,
X B31.10 “Cryogenic Piping”
D, R&FEEHB->TWz WY

B31 Code®mEE!"*

1926 (BHFIIC) 4FE, American Engineering Standards
Committee (LAF, AESC & D) IZH W TB31
Code % 2729, B3l YO s MBS
N7z, 1935 (HEFI10) 4F, &%) D B31 Code & L
C “Pressure Piping” MFEfTS Nz, T OHIKI,
1942 (BE A1 17) 4 ~ 1955 (HEF130) 41T
ASA B31.1 “Pressure Piping” &IEIENTW/=,
D%, A DEEITHIET 2720, "1 TRTKD
22 DEIMEIZ i, B31.11d “Power Piping”
EFA BIVEEEL TWD, BLOEEITHIET S
=%, £9, 1955 (BFF130) 4FITid ASA B31.8 &
L T “Gas Transmission and Distribution Piping
MFEAT S 4, 1959 (HHFI34) 4FITid
ASA B31.3 &L T “Petroleum Refinery Piping” 7%
HEITEINTND, ZREOHIMOFETFEDHR IR
LTWwas,

B31.2 13, KERKIHRMFET L T b NFPA
54-1980 “National Fuel Gas Code” IZfA S /=7
W, 1988 (HEFN63) FITFEILE Nz,

B31.6 D R 7 ~id, 1974 (WFF149) FITTERRL
e/, B3L3 EEBEICEHEL TWie, ZDk®,
B31.6 @ fluid service categories (#], Category M),
JE& B AL B V2 A B %13 B31.3-1976 I2HR A X
NCEfra Nz, Tk, JEREITEL T, 1980
(BE AN 55) 4F12 B31.3 @ Chapter VII &L T1 DD
Chapter IZHiH T 7z,

B31.7 I&, ASME Sec. III “Rules for Construction
of Nuclear Facility Components” {2 A & 72729,
BEIE T 7z,

Systems”
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B31.10 ® K57 k&, 1981 (HAFN 56) 4EIT5ERK
L7273, B31.3 CH#EBENEELEL TWiz, 207D,
W& E AR, 2 TV UK ELT,
B31.3-1984 N FE{T I N7z, I DK Tld Chapter IX
U TEERE ICET 2HENH 2 ITEmE Nz,

R ORI FAH O, B31.3 1N O FELE,
JES B ONR EREIT D W CIER I L2 1/N— L T
W5,

KBS DEECFIE, ASA M5 ANSIIZ, ANSI
M5 ASME IZADH > Thwb, AESC I 1918 (KIE 7)
AT N T N, 1928 (HE F1 3) 4F IZ American
Standards Association (LA, ASA WD) &7x-o
TWb, ASAlZ, 1966 (FHFI 41) 4EIT United States
of America Standards Institute (LI, USASI &\
9) U THMAEZITY, 1969 (HFN44) FIT
Hi{E£ @ American National Standards Institute (LA
T,ANSI &V D) ITHMEEZL T, 1978 (1F
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The EU R&D Project for the practical application of 700°C operating pulverized fuel power plant
meez BRI B2

Cutting of greenhouse gas emissions such as carbon dioxide is an urgent issue on a global scale in order
to reduction the effect of the gas on environment. In Japan, the technology improvement for the high
efficiency operation of power boiler is now conducting as well as the propulsion of power generating by
renewable energy. Meanwhile, in Europe, power supplier and boiler manufacturer have developed to
improve the efficiency of conventional pulverized coal-fired power plant technology from the beginning of
1990s. The fundamental test project, called “COMTES700”, was performed from 2004 to 2011 to develop
and demonstrate the boiler component operating at 700°C of maximum temperature. In the final report
of COMTES700 project, it is reported that the boiler component operating at 700°C was achieved for
superheater, attemperator, evaporator and some kind of valves. At the same time, a problem to be solved
has come up to the surface in the project. Especially, Stress Relaxation Cracking (SRC) occurred in
nickel-based alloy weld is very important problem for high temperature components.

Kﬂ“Wﬂrds COMTES700, Power Plant, Nickel-based Alloy, Stress Relaxation Cracking
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