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e O FESA L 0.9"1X Sy X Ry
0.85/1.5 X Sy
SR M Ok D 1.1X0.85/3
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[Mandatory Appendix 5]

5-700 REQUIRED SAMPLING

For all mechanical properties, data shall be
provided over the required range of test
temperatures from at least three heats of material
meeting all of the requirements of the applicable
specifications.

5—700 %BEp T Y T
TRTOERAEEICOWT, F—X1E, BHsh
DHRRDO T R TOEMER =T ODR< S 3
SOt — b, SERBRIREEFH IO > TR
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(1) MO ALy B O &

(2) #EHOfEER
a1l & B

[Mandatory Appendix 5]
5-1900 REQUIREMENTS FOR RECOGNIZED
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HEFLT D &,
b ALZERR Sy il R

LTS 2 &
c AR AL
AR OB,
dTEERIR (R, & S Ath)

RLHT D 2 &
eJERTE CHEAZE)

AR b L ITHEEPSUIREE T E DMK

S DB T U TR il IR DS LB 2 5

S DB T U CIHERIIR DS L E 22 56

NATIONAL OR
SPECIFICATIONS

INTERNATIONAL

Minimum requirements that shall be contained in
a material specification for which acceptance is
being requested include such items as the name of
the national or international organization, scope,
reference documents, process, manufacture,
conditions for delivery, heat treatment, chemical
and tensile requirements, forming properties,
testing specifications and requirements,
workmanship, finish, marking, inspection, and
rejection.

5-1900 7K&8 & vz EINARR & 72 I3 EER AR O 24
SN ER STV DM EHERRICE ENDLEDRH
DR/ NI, BN EIXEBERR 04 R, S0,
SWSCE, Tt A, G, BUESIE, BULEE, (b
Hyds KOG IIREME, BUBRE, RBREAR L OB,
HERY | ETF, v —F 07 i, BILOREGH
R EOHENEENET,

5-200 APPLICATION

The inquirer shall identify all product forms, size
ranges, and specifications or specification
requirements for the material for which approval
is desired.

TERF L, KRB BERMEOT X TORIZRE,
YA A, B L OMARE IR E LR ET D
HOELET,

(3) S
a1 AP

At AL EE)

bR AEHH (R, RIEOESREDEA .

cAMERB DN L B A S~ D18 ] O A HE

[Mandatory Appendix 5]

5-200 APPLICATION

The inquirer shall identify to the BPV Committee
the following:

{a} the Section or Sections and Divisions of the

Code in which the new material is to be approved

Bt R e
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{b} the temperature range of intended application
{c} whether cyclic service is to be considered

{d} whether external pressure is to be considered
The inquirer shall identify all product forms, size
ranges, and specifications or specification
requirements for the material for which approval
is desired. When available, the inquirer shall
furnish information describing service experience
in the temperature range requested.

5-200 7SV r—a v

2L, BPV ZERICH L CUFERET D H O
ELET,

{a} HILWERMAR SN2 a—Fo®s v a v &
iEErvarBlOT eV

b} BT % ko iR

o Y1427V I —EREEETILNE DN

{d} SMNEZZBES 2L 50

REE L, AKRBPLERMEO T R TORGIERE,
YA X, B L OMARE IR EH L RET D
bD L LET, FIHARERSG S, MunabeEid, &
K ENIREFIE TOY— R REBREHE T 5 EH®
PRI 260L LET,

(4) Frids L OMEM EoREHE
a. Fi i

N EYHRIME,

BB O BFE SRR, R, A U v bR OWFC S

b EHI BT 283 OV T A B ADHE
TA B ARG HGE, BEICET 5 HIK,

(5) HUiE TR R OISt

c A (METTIES)

a L&k (A, RS, Wi JUvnT)
b AVLEL GEEE, INEL - AL, W)

[Mandatory Appendix 5]

5-400 METALLURGICAL STRUCTURE AND
HEAT TREATMENT

When applicable for the proposed material, the
inquirer shall indicate the intended metallurgical
structure(s) to be achieved in order to comply with

the mechanical properties requirements and,

Bt R e
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where applicable, fully describe the heat treatment
(including cooling rates) to be applied to achieve
this ( or these) structure(s), the mechanical
properties, and the expected behavior under
service conditions.

5400 f<eAiE & FALE

TER SIIMEHIE S T 256, HRMEE, A
FEPED B2 i 737 DI S 4L D TIE DGk
EERL, EETHHEAE. 20 (FiEInsm)
G, BEUR T, BRI OGSt T CTREIND
FENIK L CERT D720l S 2B (i
HEEAGT) EERICHITOLERH Y 7,

HrfiE,

(6) Ab=kcsy (REH AT LIRS AT, RS 3 4T)
A2y FDH SR A OFEAR Z & DR

[Mandatory Appendix 5]

5-300 CHEMICAL COMPOSITION

The inquirer shall recommend to the BPV
Committee on Materials whether the chemical
composition specified in the reference specification
applies or whether restrictions to this composition
shall be imposed for the intended application.
When coverage by a recognized national or
international standardization body has been
requested but not yet obtained, the inquirer shall
indicate the detailed chemical composition in the
inquiry. The inquirer shall explain the reasons for
the chemistry and chemistry limits, and their
relationship to the metallurgical structure (e.g.,
influence on precipitates and their morphology,
grain size, and phases), heat treatment effect (e.g.,
strengthening mechanisms and their stability),
and mechanical properties. Elements that
significantly  influence  strength, ductility,
toughness, weldability, and behavior under service
conditions should be identified.

5-300 fL2Epksy

BEET. BRI THRE S LD =
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AT HOELET, RBEEL, N IO
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Z OJERE, Rt D), BULHZNE (5 3Rk
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RERFETLHILERDY E7,

|
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[Mandatory Appendix 5]
5-900 TIME-DEPENDENT PROPERTIES

Additional comments regarding post-test specimen

appearance ( e.g., oxidation, necking,
intergranular fracture, etc.), as well as
photographs and photomicrographs, may be

beneficial for the analysis.

5—900 WK 7 v/ 3T 4

Rk ORI OB Bl Bk, R* v ¥ R
W L) T2 BMOaxr b, BIUOEES
BB T I, ST OBERH Y £

(8) FHABR (~A FaBR, 1 LIAT

TakR)

[Mandatory Appendix 5]

5-1700 REQUESTS FOR ADDITIONAL DATA

The Committee may request additional data,

including data on properties or material behavior

not explicitly treated in the Construction Code for

which approval is desired.

5—1700 BMF—X DY 7= A

ZERIZ, KB LERERIME THRIICE DL

TRV E 723 B OB BT 57— 2 &2 5
. BMOT =2 ZERT H5E0RH Y £,

(9) MTHE, TS
F 2 —TNZON T BB T Tl

TS

[Mandatory Appendix 5]
5-700 REQUIRED SAMPLING
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DT DR,

For wrought materials and especially for those
materials whose mechanical properties are
enhanced by heat treatment, forming practices, or
a combination thereof, and for other materials for
which the mechanical properties may be
reasonably expected to be thickness dependent,
data from one additional lot from material of at
least 75% of the maximum thickness for which
coverage is requested shall be submitted. If no
maximum thickness is given, information shall be
provided to support the suitability of the thickness
used for the tested samples.

5—700 %BEp T Y T

SRR EL, FRICBVLER | B 75, 3TN 6 O/
HE DT L o THIRARHED L S U AEE, 5
J OB RF DR SIRAFT 5 L SIS PAS
N5 ZDMOMEHZ SV T MERBD 1 DB
ey 607 —2 ERHEANERIND KK
BEobial b % 2EHTOLENRH Y
T, RRKESBREESHTORWEGEIE, Ry
TIHEMENDESPEITH D 2 &2 BT 5
THRARET 2 0ERH Y £7,

(10) &AM

%v)
b EyHE

c.filfl X

a flRFE (SRS BRRACUIMA, O,

PIVEDRSZDR SN D MBI OSE | BARE R & 4]
JEFEPHI 69 2 Gl REIMET — & (W& D55

B, SR, WHEAREROT -2 2 aT.)

[Mandatory Appendix 5]

5-500 MECHANICAL PROPERTIES

Test methods employed for the properties tested
shall be those referenced in or by the material
specifications, or shall be the appropriate ASTM
test methods, recommended practices, or test
methods described in accepted international
standards. The test methods used shall be
indicated in the data package.

It is desired that the data be obtained using
material representative of the range of effects of
the key wvariables of composition, thickness,

mechanical working, and heat treatment. It is

Bt R e

BIHE 3-20




BB AT A T A >

ASME Sec.II Part D (ASME # £ T A K Z A 1)

desirable that, when applicable, test data also be
provided for the range of heat treatment exposures
that may influence properties such as tensile
strength, toughness, and stress rupture behavior.
After consideration of the submitted data, the
Committee reserves the right to modify the
specification requirements.

5 —500 AR

TA NSRRI SN D T R NI MR
fIERETEREN TV L b, 7037 ASTM
T A NGE, RSN D A, EEKGE S E
BEBUS ISR STV D T A METRIT IR Y
FHA, EALERBGIEL 7—2 Ny r—v
IRTHDELET,

R, JE S BN L, 36 K OBVLEL O FEE 22 85 D
ROFH 2 RET DM B2 L TF — 7 25
THILENREENET, ZUTDHHEIE FIRE S,
BOPE, SRR BN 2 & ORI B A 52 5 W
YED & 2 BB B OFEPHIC OV TORBRT — 4 b
BT L ENEELNTY, BHENET -4 %
BEt L7k, ZERIIREM 2 253 DR 28
RLET,

(11) 77— O3 Btk

JE— O Al (SR, JEME) .
SNEINOIEN BT DR E IR 256 i)
FHEEHEIH & 0 IRWIREHPEE TO 50CT LD
HET— 4,

[Mandatory Appendix 5]

5-1200 STRESS-STRAIN CURVES

Stress-strain data (tension or compression) shall
be furnished for each of the three heats of material
at 100°F intervals from room temperature up to
100°F above the maximum temperature desired.
51200 J&/1-OF 2 it

IS0 HT— % (BI8REY F 35 12, =il
DLEREEIRE LY 100° F mWREE T,
100° F M@ CHMEID 3 2O —hoZhZhic
STk En s b D E LET,

(12) i S OMEIR 5 3R
SIEFE (BISRMS | BRACUIM A, RO 2

[Mandatory Appendix 5]
5-800 TIME-INDEPENDENT PROPERTIES
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)

DHOCTEDT—H,

50C = & D iERET —#,

a. fR ) SR EEARRE LY 50CHWIREE T

b. HLA T OWE CHEAT 24T, (R COR
RSN Z I LIS, RS s &

For time-independent properties at and above
room temperature, the required data include
values of ultimate tensile strength, 0.2% offset
yield strength, reduction of area (when specified in
the material specification), and elongation. For
steels, nickel alloys, cobalt alloys, and aluminum
alloys, data shall be provided at room temperature
and 1000F intervals, beginning at 2000F to 1000F
above the maximum intended use temperature,
unless the maximum intended use temperature
does not exceed 1000F.
5—800 HFHIIKAF L2V T r 3T o
FIRLL B TOR MK LR WRIEDSE . ME
T2k, MIRGRIRIE, 0.2%A 7 & v b ERRTREE,
Wi O MEHIERRCHRE SN TV 25EH). B
IO OENEENET, . =y e, an
NEEE, BEXOTAI =0 AGEOEE, T—4
T, BeRfE RS 100° F 282 W GEERE
IR CT, RKEMRAL LY 2000 F 225 100° F &
WIREEN S 1007 F M CRESADbO L LE
K

(100°F (T4 bV v 27 O6, 50CHM &0 &
)

13) 7 U —=F RO U — Tt

LDOT—H,

WrIRE O 7x.,

MBI CCZ U=, 7 U — 7 ikWrsR e
afxmEHEE LD B0CHEWIEEE TO 50CT
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[Mandatory Appendix 5]

5-900 TIME-DEPENDENT PROPERTIES

If approval is desired for temperatures where time-
dependent properties may be expected to control
design, time-dependent data, as itemized below,
shall be provided, starting at temperatures
approximately 500F below the temperature where
time-dependent properties may govern and
extending at least 1000F above the maximum
intended use temperature. Exceptions to this rule
are permitted, provided the inquirer provides

suitable justification for the deviation. The creep-

Bt R e
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rupture test method shall be in accordance with
ASTM E139 or other equivalent national or
international test standard.

5—900 KffHIKTF7 =T ¢

R MR AERFPE DS BR G A I35 & PRSI DIRED
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[Mandatory Appendix 5]

5-1700 REQUESTS FOR ADDITIONAL DATA
The Committee may request additional data,
including data on properties or material behavior
not explicitly treated in the Construction Code for
which approval is desired.

5—1700 BMT—# DY 7 =X |

ZE2T, KBS LB TH RIS DL
TORWVEHEE T2 IM B OEECET 27 -2 25
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[Mandatory Appendix 5]

5-1500 DATA REQUIREMENTS FOR WELDS,
WELDMENTS, AND WELDABILITY

The following three types of welding information
are required for a new base metal for use in welded
construction in an ASME BPV Construction Code:
data on weldability, data on strength and
toughness in the time-independent regime, and
data on strength in the time-dependent regime.
5—1500 ¥a#E, WHE. B L OEHRIEICET 27 —4
2

KD 3 FE O WL, ASME BPV = — 1

KR

iR B SRR S |
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[Mandatory Appendix 5]

5-1700 REQUESTS FOR ADDITIONAL DATA
The Committee may request additional data,
including data on properties or material behavior
not explicitly treated in the Construction Code for
which approval is desired.
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[Mandatory Appendix 2]

2-100 DERIVATION OF STRESS INTENSITY
VALUES

Ry = ratio of the average temperature dependent
trend curve value of yield strength to the room
temperature yield strength

Sy = specified minimum yield strength at room
temperature

2-100 57758 EAE O H

Ry = #iRERA (A7) Ik DRka (i) o
EEREEEKAT B L2 Bl E O R

Sy = W CHE SN E/NERA (7))

2-130 CRITERIA FOR BOLTING MATERIALS IN
TABLE 4 FOR USE WITH SECTION VIII,
DIVISION 2, PART 5 AND ANNEX 5.F; AND
WITH SECTION I1l, SUBSECTIONS NB AND
WB

In the application of these criteria, the Committee
considers the yield strength at temperature to be

SyRy, and the tensile strength at temperature to

Bt R e
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be 1.1STRT.
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[Mandatory Appendix 2]

2-100 DERIVATION OF STRESS INTENSITY
VALUES

Rr = ratio of the average temperature dependent
trend curve value of tensile strength to the room
temperature tensile strength

St = specified minimum tensile strength at room
temperature

In the application of these criteria, the Committee
considers the yield strength at temperature to be
SyRy, and the tensile strength at temperature to
be 1.1S7Rr.

2-100 57758 EAE O H

Rr = ®EGIHRIR S 1239 2 53R S OFHE LK
£ b v B lifE o Hes

St= WiIRTHE S Lomk/NEIRER S

2-130 CRITERIA FOR BOLTING MATERIALS IN
TABLE 4 FOR USE WITH SECTION VIII,
DIVISION 2, PART 5 AND ANNEX 5.F; AND
WITH SECTION Il1l, SUBSECTIONS NB AND
WB

In the application of these criteria, the Committee
considers the yield strength at temperature to be
SyRy, and the tensile strength at temperature to
be 1.1STRT.

2-130 &~ 3 3 > VIII, Div. 2, Part 5 L U@
EB5F ENckEsvav I, #7273 NB
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[Mandatory Appendix 2]

2-100 DERIVATION OF STRESS INTENSITY

VALUES

The factors employed to determine design stress

intensity values are provided in Tables 2-100(a), 2-
100(b), and 2-100(c).

The maximum design stress intensity shall be the
lowest value obtained from the criteria in Tables 2-
100(a), 2-100(), and 2-100(c). The mechanical
properties considered, and the factors applied to
establish the maximum allowable stresses, are
gven in 2-110 and 2-130.

2-100 57758 EEAEOE H

FRFHIS )R S AR ET D IO S AR,
# 2-100(a), 2-100(b), F LT 2-100(c) (TR E4T
WET,

BREFHG 3R S 1E, £ 2-100(a), 2-100(D), 38 LT
2-100Q)DIEHENLF LN L R/MEE LET, BE
SN DEEMAVRIE, 3 KO KRS &ML T D
72O S5 2RI, 2-110 B8 LT 2-130 (25
WahTnEd,

2-110 CRITERIA FOR MATERIALS OTHER
THAN BOLTING: TABLES 2A AND 2B
at any

The design stress intensity values

Bt R e

04 -
- g‘g Qi H_C, temperature are no larger than the least of the
1{: g;-; ﬁz ‘g following:
AEL O
?ﬂ? EHE =0 k (a) one-third of the specified minimum tensile
Boh & |
Lo(Hs| Hiw strength at room temperature;
(b) one-third of the tensile strength at
temperature;
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(¢) two-thirds of the specified minimum yield
strength at room temperature;

( d two-thirds of the yield strength at
temperature, except that for austenitic stainless
steels, nickel alloys, copper alloys, and cobalt
alloys having an Sy/ST ratio less than 0.625, as
indicated in Tables 2A and 2B, this value may be
as large as 90% of the yield strength at
temperature (but never more than two-thirds of
the specified minimum yield strength).

2-110 /L RLSAAOMEIO R £ 2A BL U 2B
EEORE TORFNENRE 1T, ROBMELY b
RELRBINT &,

(@) | THESNIHmANGIERSD 3 50D 1,
(b) FEEICH T DFIRRED 3 54D 1,

(0 FRTHE SN/ MERA () © 3 530
2,

() FEEICBT D8R () © 3 5D 2, %
ILETORRND 90% BREDOKESTHD I L
(72U, FE SN/ NERISD 3 73D 2 22
L2Z2EEH0VERA),

(20) FFAELIRIST

BT 2DEIRISIOT =4,

&) OFEE

WIS (SE) &9 %,

gk 5 K OIS Utk 6 1255 < KRS

ik 5.8V M2 BR < MEHOFFRBIRIG T (S

gk 1 RO 2 OFFELRRRIC, FTRICHED
FRE T LITREDEDO/NS WG DIEZFFAS]

[Mandatory Appendix 1]

1-100 DEVIATION OF ALLOWABLE STRESS
VALUES

The maximum allowable stress shall be the lowest
value obtained from the criteria in Table 1-100.The
mechanical properties considered, and the factors
applied to establish the maximum allowable
stresses, are as given below.

(a) At temperatures below the range where creep
and stress rupture strength govern the selection of
stresses, the maximum allowable stress value is
the lowest of the following:

(1) the specified minimum tensile strength at room

temperature divided by 3.5

Bt R e
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(2) the tensile strength at temperature divided by
3.5

(3) two-thirds of the specified minimum yield
strength at room temperature

(4) two-thirds of the yield strength at temperature
These stresses exceed two-thirds but do not exceed
90% of the minimum yield strength at
temperature.

(b) At temperatures in the range where creep and
stress rupture strength govern the selection of
stresses, the maximum allowable stress value for
all materials is established by the Committee not
to exceed the lowest of the following:

(1) 100% of the average stress to produce a creep
rate of 0.01 %/1,000 hr

(2) 100Favg% of the average stress to cause
rupture at the end of 100,000 hr

(3) 80% of the minimum stress to cause rupture at
the end of 100,000 hr

1-100 FFAGIHRIGIIEDEH

BRTFABIREIS T, £ 1-100 OFEHENGH LD
RAMEE LET, BRI NLDEBARME, B LU
KRIFEDIRIG ) Z ML T 5 T2 DIE M Sh 2 5/ %K
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i
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(3) =R THE SN h/NERA (it) @ 3 530
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(21) 997
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[Mandatory Appendix 5]

5-1300 FATIGUE DATA

If the material is to be used in cyclic service and
the Construction Code in which adoption is desired
requires explicit consideration of cyclic behavior,
fatigue data for characterized samples shall also
be furnished over the range of design temperatures
desired, from 102 to at least 106 cycles.

5-1300 577 — ¥
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[Mandatory Appendix 5]

5-1400 PHYSICAL PROPERTIES

For at least one heat meeting the requirements of
the material specification, the inquirer shall
furnish to the Boiler and Pressure Vessel
Committee on Materials adequate data necessary
to establish values for coefficient of thermal
expansion, coefficients of thermal conductivity and
diffusivity, modulus of elasticity, Poisson's ratio,

and density.
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EWTIC DWW TERT S LEIT R,

2.2 R

JSME #MEHRIE T A R 74 > K0 #HEEMEREIT. &/ 3K (FEA LI F—E#.
—REROFE—BMEEAEZFRICHRET 2 0) L3502 L s MHEMIX EE 6 mm,
% 1219 mm, £ X 1000 mm @ SG295 ik 3 k%, ThTht — FEEORLRIHHENS
RYEL=bDZ AV, RBRFI1XIISG 3116 DREICESWTERIRT S Z & L L., 5IERR
HIZOWTi 8.2.3 H (BIRABRA RUMITRBRA OBRBALEROHR) LY, M OES
MDD 1/4 (FEONED S ELEH R & FATICHRIT 2 2 & & Lic, BB ERBYLE %5
X 3.2-2 IZR T,

E b ORB A BRIULE 1231 2I0FR R OB E R & 3.2-4 ([T, 3%
L LT, EHRAMO I N — MEREZ A DY TR Lz, #3MI32 T SG295 OBUKE % i
Je LTS,

A X 3.2-2 HRERFERBHIE

[(Frmt - e AoampRatt | ST | wamkssorn, FamE LET,




Bl 3K 3.2-4 BERAM DALY K OB E

bRy (%) 1 R AP R % 2
HERRS ) M 773 | BiETR S N
C Si Mn P S
(MPa) (MPa) (%)
) A 0.08 0.01 0.82 0.019 0.002 337 467 39
B 0.08 0.01 0.84 0.019 0.002 362 461 37
5 A 0.08 0.02 0.83 0.016 0.002 330 453 38
B 0.08 0.02 0.85 0.016 0.002 339 443 37
5 A 0.08 0.01 0.83 0.018 0.002 338 458 39
B 0.08 0.01 0.84 0.018 0.002 347 454 39
SG295
=0.20 =0.35 =1.00 =0.020 =0.020 =295 =440 =26
FHIRSAE

A BB, B AL o — R

MUAMIL, PRE— ORI (O, 8) KOA/S—7 BRI AT (Siv Mn, P) 1255,
KEAME, RFHMNSR-TZ5 Fallh (JISZ2241) 12X D,

MBAML, OF 2 — D% TR PRI OIS — OF 243070 5 T L7z 0.2%fi 77,

2.3 HREBRAIEKOSESF
2.3.1 5| IERER
i 5 | RERER 1T JIS G 0667 [EkEk B Kk OEVG & O miRs IR AL 258 L LTE
it U7z, RS ERBR OB S 2 UL R ISR T,

(109) #

(25 ) 39

125 125 ge00s

AR I
W:6.2+0.1
W: 60+0.02

gl 3.2-3 iR 5| HEHER FIR

[ - R D EmARE | oS8




- B ATAR © 5] 3.2-3 ZM (O ZMEIIZMMOFH 2 M 2,)
- B R ERET 1) ERETT 1]

- RERIEE (°C) : =R (10~35). 65, 100, 150, 200. 250. 300. 350. 400

- B, A RBRIRE ORBRA S - 3
S EHEHE :0.2%IM ), SIS, RO

2.3.2 1RERATOM MR E

IR RAFOMEVERIE S 2 L TIOR T, Zodk. (D) KT (2) OJEDIZDITHE L

5. RIBICBIT M OBEIZT VX AT AKIC LV HIE L,
(1) MEBPEREL R T V ot
CHIESTVE - BER oL 2 (JIS Z 2280)
CHEFRHR  Ar AT 10—
AR  EE 5 mm, EHA 16 mm
- JIEIRE (CC) : -75, 25, 100, 150, 200, 250, 300, 350, 400

(2) B\ EERER L OEMRE R
- HEBRIE D715 - W BV ek
- HEEGAIE RS - Ar T A

< HEEGAEBR FIR RS 6 mm, 1B/ 13 mm, S 25 mm (B &K 15 g)

CRERERESE LY —T T v ik

- REARE RN E RS - B2

IR RERRBR AR ES 2mm, B 10 mm

- WIEIREE (CC) 1 20, 25, 100, 150, 200, 250, 300, 350, 400
BVAERT, JIE LB, RERERNLRATRO LN,

A=a-Cy-p
ZZ T,
2 Mmigsg [W/(mK)]
a IREE(REE [m?/s)
Cp LEEA [J/(kg-K)]
p B [kg/m?]

(3) MMEZARAREL
ETTIE - MU HE (JIS Z 2285)
- HIEFRFEA : Ar TR
cREBAER  ES 4 mm, 14 mm,. £ 20 mm
- JIEIRE (CC) : 20, 100, 150, 200, 250, 300, 350, 400

[ - R D CERAREE | P9




3. g R R S N 2
3.1 B
JE-OFHARK O & LT, fHEF 1 0=, 100 °C, 200 C, 250 ‘C, 300 C, 400 C
(ZBUT DI TI-OT BARIR % ] 3.2-4 (TR T, &2 TCORBRAIZOWTHIE L7z 0.2%If 17,
SRR S, OEENZhA] & 3.2-5~7 KO 3.2-5~T ¥, 7k, RICFEH IND
RN NI L2 U A LB CTh 20, BTN 2 LD TV RWEZ 72y R L
TW5,
IR DIREED EF-F DI BV ) L OSRFR S 134 528, 200~300 CoH7- v TlEIE
LTHRR E 22D O E 70 2 FEWEBR R DR TE 5, Lo L RO IMEIZK 80%
ThHV, SG295 DHEMTH D 26%% LIl D Z Eonn, HFEMMESFIEIC/ZR D 2 Lid7euy,

500

450

400

350

W
(@]
o

250

INFRIS 77 1 MPa

200

150

100

50

0 5 10 15 20 25 30 35 40
INFROT 1 %

all] 3.2-4 I SI-ONT HFRK O] (L5 1)

[ - R D EmARE | 0




Bl 3 3.2-5 mEiRSIIRFERAE R - 0.2%iM /) (B - MPa)

. . IRE (°C)
vy AR A -

=i | 65 100 | 150 | 200 | 250 | 300 | 350 | 400

1 337 | 325 | 312 | 305 | 302 | 305 | 301 | 282 | 266

2 335 | 321 | 313 | 304 | 302 | 309 | 304 | 285 | 267

! 3 340 | 330 | 316 | 306 | 300 | 310 | 302 | 287 | 270

FH 337 | 325 | 314 | 305 | 301 | 308 | 302 | 285 | 268

1 325 | 309 | 303 | 289 | 290 | 305 | 299 | 292 | 270

2 327 | 310 | 304 | 293 | 297 | 305 | 305 | 290 | 268

2 3 327 | 310 | 307 | 294 | 294 | 307 | 302 | 294 | 270

FH 326 | 310 | 305 | 292 | 294 | 306 | 302 | 292 | 269

1 334 | 319 | 309 | 302 | 307 | 317 | 315 | 301 | 278

2 335 | 319 | 310 | 303 | 306 | 313 | 310 | 304 | 280

’ 3 333 | 318 | 312 | 306 | 306 | 317 | 311 | 304 | 282

) 334 | 319 | 310 | 304 | 306 | 316 | 312 | 303 | 280

AR ) 333 | 318 | 310 | 300 | 300 | 310 | 305 | 293 | 272
400
350

@ .................
- @ B, g .............. @ ............. - - S é

[\
ot
)

o e

0.2%ifif /3 / MPa
DO
8

—
(o]
)

O K 2

100 A BERK 3

......... P

50

0 50 100 150 200 250 300 350
R/ C

Bl X 3.2-5 EHESIHERERAE - 0.2%iM /)

T R e

400




Bl % 3.2-6 min s [ sRABRER - SIS (AL : MPa)

N N BE (C)
HEERAS AR —
=R 65 100 150 | 200 | 250 | 300 | 350 | 400
1 468 | 443 | 426 | 421 426 | 445 | 461 432 | 393
2 465 | 441 | 427 | 420 | 427 | 448 | 462 | 432 | 390
1
3 470 | 446 | 428 | 421 427 | 448 | 461 433 | 393
S 468 | 443 | 427 | 421 427 | 447 | 461 432 | 392
1 451 424 | 413 | 400 | 402 | 424 | 433 | 420 | 381
2 450 | 424 | 412 | 400 | 403 | 421 435 | 423 | 381
2
3 451 423 | 414 | 400 | 403 | 421 433 | 422 | 382
S 451 424 413 400 403 422 434 422 381
1 458 | 429 | 412 | 412 | 416 | 430 | 453 | 432 | 393
. 2 458 | 429 | 413 411 413 | 428 | 450 | 432 | 391
3 458 | 429 | 416 | 413 | 415 | 430 | 452 | 429 | 390
S 458 | 429 | 414 | 412 | 415 | 429 | 452 | 431 391
N AR A S| 459 432 418 411 415 433 449 428 388
500
450 & g S T % ........
B, ) [ ge "B
400 o el R i e Oy
g
350
& 300
=
YU 250
2 O a1
n% 200
o K 2
150
A B3
100
......... SESAfE
50
0
0 50 100 150 200 250 300 350 400
B C
Bl X 8.2-6 FEHESIIEFERAE R - 5k S

Bt R e

BIHE 3-42




Bl # 3.2-7 EHESIERBRAEE - Y (BN : %)
e . BE (CC)
iy ARBR A —
=i | 65 100 | 150 | 200 | 250 | 300 | 350 | 400
1 38 38 36 32 32 30 34 38 40
2 38 38 36 33 32 30 34 38 38
1
3 38 38 36 32 32 30 34 38 38
&5 38 38 36 32 32 30 34 38 39
1 38 38 37 34 32 30 32 38 40
) 2 38 38 36 34 32 31 32 37 38
3 38 38 36 34 32 30 31 39 36
A5 38 38 36 34 32 30 32 38 38
1 37 36 34 32 32 30 32 37 36
. 2 37 38 35 32 32 30 32 38 36
3 37 38 35 32 32 30 32 38 35
N8 5) 37 37 35 32 32 30 32 38 36
R R ) 38 38 36 33 32 30 33 38 37
45
R %
- ... s B
35 R o |:|
m .............. n ......... <> ........... g
30 ..... n..-'
X 25
[}
E 90 O 1
15 o a2
R
10 A HEK 3
......... S fiE
5
0
0 50 100 150 200 250 300 350 400
IR 1 °C
bl 3.2-7 BEIRGIERABRER O
— — - - 5% 3-4
(AN BREE AERBAS | e3ds




3.2 BGETRERAL EREHSIRIR S . BREHSIRE . FFR SRS OBE

SG295 Do WAFEN S, REHERA (Sy ) . REHGIHRM S (Sufl), FEHE RS

(Sm fif) . KOFFARGIERTT (SHH) ZZNEiL JSME MEHIE T A R A4 NS ERE
T 5, REFEZLUTIORT, ok, FHEITAHEFRE Y 7 & (Microsoft Excel) TITuY,
FHAEERRIC T 2 BMEDOADIFTITORVA KA MPa BAZ CH I S 4L 2 EIXRSFHIIC
INENLEGIV B TCH b D ET D,

(1) BEFREIR A

JSME #MEHRIE T A R T A > T,

BEHRIR S (Sy ) OBREHFEEZRD L S ITHE
LTV,

ik 1. BB ORREHRR R (Sy 15) ORIETTIE

1. HARFIH
EABUL SIEAR LT 5,
IR & KA DWW TRD 5,
BAREIZ IS T B R & FR OBRE CHRAE(L L7 b Ly NEIRRIC K 2 51k % -V TR

FEAR S A RO D,

2. Sy DK E J ik

@O: FIROBERA (H71) OHFEAR

@: RyX EIROBERA (it 1) O HUEE

Ry = MRZRETORRA (W) /HIROBRA ()

FLETOEITZNAL VIERE TOELZEZ VLD
EROLOD/hE
3. HEFH

(EIET 2,
WG OfiE & BEHERR R (Sy i) &%,

FHAELD Sy T, MHMEIOT =2ty R b ERTEIC LV EE D0

. ASME
B&PV Code Sec.Il Materials. JIS B 8265 [+ IR DG — —i%EIE |,

JIS B 8266
(ENA G OME —FrE G FEOENI OB 2 A LA B H 5551213, £h
b ORIk L DBEWLXD,

L7=mo> T, BRIICRD L HIZERET D,

a) A (HEF) Lz, WIEIRE Z & D 0.2%0M ) D FHfEZRD S, (B 3.2-5)
b) AT LT, Eil (20 CERET D) BT 5 0.2%M a2k (=1) & LT, &

BEIZEBT S 0. 2%mﬁ770>tt ZRoH5H, (B F* 3.2-8)

o) FIREIZEIT D 0.2%IM )1,/ EIRIZHK T 5 0.2%IM N Z2EE T O £,(T) & LT,

RANTREZ L ORI T 4 v T o7 L Ly Fli#E RO 5, (B X 3.2-8)

KR

AR HnE RS | K 3-44




fy(T)=as-T>+a, - T*+a;-T>+a, - T>?+a,;-T+a,
ZIZT,a@(=01..9F7 v T4 I RTA—% (B ThHD,
d) FiR (20 °C) (2B DR%EHHEIR A A JIS MRE 295 MPalBl& L, kLo REiR £,(T)
O T ICHEREZRALTHEOND Ry 2R UMERMNT S, ZOME L%IRE
0 BIRWIREICIIT HE & R L /NS W HERGHERR R &35, (3] % 3.2-10)

Bl 3 3.2-8 FIRITHIT D 0.2%I /7 % KA & U 7= KIRE D 0.2%Il /) D b
BE (C)
20 65 100 150 200 250 300 350 400

(v )

1 1 | 0.9644 | 0.9298 | 0.9042 | 0.8933 | 0.9130 | 0.8962 | 0.8439 | 0.7935

2 1| 0.9489 | 0.9336 | 0.8948 | 0.8999 | 0.9367 | 0.9254 | 0.8948 | 0.8253

3 1 | 0.9541 | 0.9291 | 0.9092 | 0.9172 | 0.9451 | 0.9341 | 0.9072 | 0.8383

1.2
1 o R
-
N IR N UUUTY < WORPPRRRRRIRE o TLLLLLLILIIEN e......
S T s X
o\o O ........... Ea
308 ®
N
g
N
0.6
N
=
<
N
o
S 04
%ig(
il
gﬂ fY(T) = 5.0409 X 10-13-T5 - 5.5167 X 10-10- T4 + 2.0008 X 10-7-T3
- 2.6053%10-5-T2 + 3.5569X10-4-T + 1.0010
0.2
0
0 50 100 150 200 250 300 350 400

T/ °C
alll 3.2-8 SG295 ® 0.2%Ifit /1 (BEIRA) b Lo Rl
(2) EXErEIEm®R S

JSME BB T A R T4 2 Cld, REMIRIES (Sufl) OREHFIEEZRO X 9 ITH
ELTWD,

[ - R D EmRARTE | P s




ik 2. FBAM B ORGTFIRE S (Sufl) OBRESTIE

1. AAREIH
FEAEIL B HEA L T 5,
IR 2 B ARARIC DN TR D 5,
TR I DR 2 FIROME TR L- b Lo RIIRRIC X 2 575 % AV TRkt
BRI 2Rk 5,

2. Su fHEDOKRTEHiE
@O : FIEOF|HEMR & O FFE
@ : RrX EIROB|3EMR S O AR E

Rr = YRZRETOLIRMRS A HIROGIERS

FRE TOMEITZEN L VIRIE CTOMEBRRWE S ITEET S,
FROE@QD/NSWHOEZHEGIERS (Sufl) &35,

3. HEFIH
BHAMELD Su fEIX, YMEIOT —X 1y bbb EEEIFEIC KV EE DM, ASME
B&PV Code Sec.II Materials % O [E NS OHE 24 L UM A & 25810, 20D
DRI & DFEEMEEK S,

L7zi3»> T, BARIICIRD K S IZRET D,

a) BEAR () T, WEIREZ L OFRM S OFHEERD L, (Bl *K 3.2-6
Z )

b) FEAZLIZ, FiE (20 CERET D) ICBITH5EMS 25 (=1) & LT, £iE
FElZBb8EmEokERkd b, (Bl #3.2-9)

o) FIEICBITHEIEME /RBRICBIT 55 EMS ZRE T O f(T) £ LT,
RONZHREICLORRNIZTZ vy T o7 L b Ly Rz RS 5, (3] 4 3.2-9)

fr(T)=as TS +a, - T*+az;-T>+a, - T?+a;-T+ag
ZIZT,a@(=01..90F 74 v T4 I RT A8 (E¥) ThHD,

d) #iE (20 C) TR H&EF5 96 & & JIS HFSE 440 MPaldl e L, kLo Rl
fr(T) O© T ITHEREZRALTHOND RraFUfExH T 5, TOfEEY
FIRE LD BIRWEREICB T 2EEZ L, /hSWFH AR LIRS 95, (Bl
7% 3.2-11)

BIHE 3-46

KR

Rl B SRR S |




Bl F 3.2-9 REICBITA5EMI2EAEL L-KEEOFERI DL
Bt BE (C)
VANt
20 65 100 150 200 250 300 350 400
1 1 0.9644 0.9298 | 0.9042 0.8933 | 0.9130 | 0.8962 0.8439 | 0.7935
2 1 0.9489 0.9336 | 0.8948 | 0.8999 | 0.9367 | 0.9254 0.8948 | 0.8253
3 1 0.9541 0.9291 0.9092 0.9172 0.9451 0.9341 0.9072 0.8383
1.2
1 o.
................. R,
R P G, g T 8.
g B Geeereereess g -
1 -
E—DO.S
N
e
N
) 06
#
i
o
§0.4
j;;( fT(T) = 3.6190 X 10-13-T5 - 4.4228 X 10-10-T4 + 1.6714 X 10-7-T3
;é(} -1.9394X10-5-T2 + 3.6176 X 10-4- T + 1.0126
0.2
0
0 50 100 150 200 250 300 350 400
BET/C

21l 3.2-9 SG295 DF|FEFM S D kLo Kl

Bt R e

BIHE 3-47




B

8V-C YNH-

Bl 2 3.2-10 EEHEIRR DR E
BE (CC)
-30~40| 65 75 100 125 150 200 225 250 275 300 325 350 375 400
@O : FIROHEAEE 995
(MPa)
Ry 1 0.9597 | 0.9493 | 0.9260 | 0.9099 | 0.9024 | 0.9093 | 0.9179 | 0.9252 | 0.9273 | 0.9215 | 0.9061 | 0.8815 | 0.8505 | 0.8190
: X
®(£I§a)® 283 280 273 268 266 268 270 272 273 271 267 260 250 241
E1TEINGS ‘/,f_:*,\ E‘
”‘“H‘F(KZP;)SYM 295 283 280 273 268 266 266 266 266 266 266 266 260 250 241
Bl % 3.2-11 FEFSIERS ORE
BE (C)
-30~40| 65 75 100 125 150 200 225 250 275 300 325 350 375 400
=N =]
@ . r%(m@if/a*%{E 440
(MPa)
RT 1 0.9456 | 0.9338 | 0.9090 | 0.8939 | 0.8896 | 0.9098 | 0.9284 | 0.9474 | 0.9622 | 0.9683 | 0.9620 | 0.9401 | 0.9012 | 0.8453
: X
®(£§a)® 416 410 399 393 391 400 408 416 493 426 423 413 396 371
L= E‘
”X”Jr%'%ﬁj[ﬁé)(su{g 440 416 410 399 393 391 391 391 391 391 391 391 391 391 371




(3) BREHIL IR S
JSME M EHUE T A KT A4 > Tld, REHEIME (Sm ) OBEHIEZRO X HI12H
ELTWD, 28, 5T LT, 2 2 TIIERRORHE EMR O —AT A FRA
T VAT A HE) 1TE LT,

i 3. A MM &R 7 7 X TG ORGHE RS (Sm ) ORETIE

ik 1 KO8k 2 L ABRIC, FRIEWAIRLE Z & ISR E DED/NSWTT DA RRENG
g s (SmfE) &9°%,

. _ %%ﬁéAM “%ﬁﬁ(mﬁl\
R ] R e i

SREBIEE  (BEBR

o VB ) 1/3X St (1.1)/3X ST RT 2/3X Sy 2/3X SyX Ry

e OFESRAA B

Sy FRIZRT DR () OBk E

Ry : SRZRE TORRA (W) HIRORRKRA ()
ST HIRIZIB T D 5 HRIR S OIFEFEAE

Rr : LELRETO5RB S/ HIRO 5 5RE S

FIRETOMITZEN LY HEETOELBEARNWE D ITEET D,

L7=ho T, BRIIZIRO XS ICRET S,

a) Sy KN St & JIS Bkl 295 MPa J O} 440 MPalBl & 4-7%

b) FIRICIBIT DRENS IR E &2, 13X Sr& 218X SYD/INS W DE L+ 5,

c) HIRBOBEEREICBIT 2 Ry IO RT ZiReHEAR S DOFRTE D T= OK D T-E K OF%
HBIERSOBREDTOROMEET D,

d) BRI OBFEIRE BT 5Q.1)/BXSTXRr e 213X SyX RYyDEAEH L. /A&
DIEZRD D, ZOEESFZIRE LY BIRVREICK T HEZ L, /haWhzE
REHG I LT 5, (B % 3.2-12)

(4) FFABIRIG ]
JSME M EHE T A KT A4 > Tld, #FFRSIRIGS (SIH) ORETEEZRD X 5 ITHE
LTW5, B, BIHIZEEL T, 22 CI3EEGRoRHE (7 ) —7, BMEKOA—ZTF
A FRAT LV AHICET D 8UE) 13 L,

[T - R R D oceis e | 2349




ik 5. AV M2 RS B ORFAES RG] (S1H) OBET ik

ik 1 ROk 2 L ABRIC, TRICEWSILE Z & IR E DEDH S /N SV E ARG
i/ (SfE) &9 %,

HIRLLT =]
LRy Ty
SIS | BRIRA 5l aEsR [y
75 RS I AON 1/3.5 | (1.1)/3.5X
1/3.5X ST | 2/13X Sy 213X Sy | 213X SyxX Ry
FEERSA L X ST STX RT

R COMITZEN LY KR TOMEEZ B LWL I ITEET S,

Sy FRIZIRT DR () OBk E
Ry : SRZRE TORRA (W) HIRORRKRA ()
ST 1 FIRIZR T D 519K S OHFEE

Rr : HELRETO5RE S/ HIRD 5 5RIE &

L7zeio> T, BURRICIRD X O IZRRET D,

a) Sy OV St & F2h JIS kA 295 MPa J2 O 440 MPal3l: 4%,

b) HIRICBIT DRGSR E &, 1/3.5X ST e 213X SYD/NEWFHDEE T 5,

o) BIEMOBREREIIB TS Ry KO Rr %GR OREDT-ORDT- Ry KLY
REFIRMES OBEDTZORDT- Rr &+ 5,

d) 1/3.5X ST & 2/8X Sy & | miRIROBEIREIZIIT 5(1.1)/3.5 X STX RT & 2/3X SyX
RyDfEZHH L, ZNHON TR H/NSUVME L YFZIRE LD BIRWIREIZH T H1E
HEL, hSWHEREHS s &35, (Bl % 3.2-13)

LLEDOFINETRE 417z SG295 DOFXFHERA, REMDIRM S, BEHS RS, ROFF
KRS 2R # 3.2-1412F LD TURT, FEABRIRED 400 CTH D729, 350 C
R DIREOEICHOWTIEBE LT 5,

Bl 3% 3.2-14 OIE L MBI ICHRE S D SGV4A10 DR FHEIR S, RRFoIRmM S, &%
FHS RS . ROFFRGIRIC ) & Z g L, 5l 3.2-10~13 IZ/" 7, =i H 350 C
FTOWREIT, SG295 1L SGV410 LV bEDENT-ME E WZ 5, 72, BKEHEK
p (BIJ ¥ 8.2-10) K OGEESIERS (B X 3.2-11) ([ZEiESIIERBERZ 72 v K

FRE SN EDS B RS L CIRSFII T D 2 L 2R LT,

[T - R R D oeis e | 2350




(Wm0 T - |

-TG6-€ Whi-

A=

Bl F 3.2-12 FKEHL IR S OFRE
HE (C)
-30~40| 65 75 | 100 | 125 | 150 | 200 | 225 | 250 | 275 | 300 | 825 | 350 | 375 | 400
WIRORKE Sy 995
(MPa)
2/3X Sy
(MPa) 196
Ry 1 10.9597 | 0.9493 | 0.9260 | 0.9099 | 0.9024 | 0.9093 | 0.9179 | 0.9252 | 0.9273 | 0.9215 | 0.9061 | 0.8815 | 0.8505 | 0.8190
2/3 X Sy X
S(M*SS;)RY 188 | 186 | 182 | 178 | 177 | 178 | 180 | 181 | 182 | 181 | 178 | 173 | 167 | 161
WIROBIAE ST
(MPa) 440
1/3 X ST
(MPa) 146
Rr 1 |0.9456 | 0.9338 | 0.9090 | 0.8939 | 0.8896 | 0.9098 | 0.9284 | 0.9474 | 0.9622 | 0.9683 | 0.9620 | 0.9401 | 0.9012 | 0.8453
. X X
1 1)/?Mi§ Rr 152 | 150 | 146 | 144 | 143 | 146 | 149 | 152 | 155 | 156 | 155 | 151 | 145 | 136
ETEnI &
”X”+mj(7§fpi)(sm{L) 146 | 146 | 146 | 146 | 144 | 143 | 143 | 143 | 143 | 143 | 143 | 143 | 143 | 143 | 136




Bl % 8.2-13 ARSI DBGE

(Wm0 T - |

—-GG-€ WNi-

BE (C)
-30~40 | 65 75 | 100 | 125 | 150 | 200 | 225 | 250 | 275 | 300 | 825 | 350 | 375 | 400

WIRORKE Sy 995

(MPa)

2/3X Sy

NP 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196 | 196

Ry 1 ]0.9597 | 0.9493 | 0.9260 | 0.9099 | 0.9024 | 0.9093 | 0.9179 | 0.9252 | 0.9273 | 0.9215 | 0.9061 | 0.8815 | 0.8505 | 0.8190
2/3 X Sy X

S(M*%’;)RY 188 | 186 | 182 | 178 | 177 | 178 | 180 | 181 | 182 | 181 | 178 | 173 | 167 | 161
A yE

%{m@i‘ﬁ*@‘ﬂﬁ ST 440

(MPa)

1/3.5X ST

‘Mpe) 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125

Rr 1 |0.9456 | 0.9338 | 0.9090 | 0.8939 | 0.8896 | 0.9098 | 0.9284 | 0.9474 | 0.9622 | 0.9683 | 0.9620 | 0.9401 | 0.9012 | 0.8453
. HX X
1 1)/3(1?@5; Rr 130 | 129 | 125 | 123 | 123 | 125 | 128 | 131 | 133 | 133 | 133 | 130 | 124 | 116
NS s ﬁ
”t%'glgf/gj)j(sm 125 | 125 | 125 | 125 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 123 | 116

Bl 3 3.2-14 SG295 (JIS G 3116) DXFHREIR A, BXEFFIER S, REHS I S, K OFFA SRR
e BE (C)
HAT : MPa

-30~40 | 65 75 100 125 150 200 225 250 275 300 325 350 | 375% | 400%

% FH AR S (Sy fiE) 295 283 | 280 | 273 268 266 266 266 266 266 266 266 260 | (250) | (241)

53R X (Su fH) 440 416 | 410 | 399 393 391 391 391 391 391 391 391 391 | (891) | (371)

SR EH /)58 X (Sm i) 146 146 | 146 | 146 144 143 143 143 143 143 143 143 143 | (143) | (136)

FFR 51 5EIG 17(S i) 125 125 | 125 | 125 123 123 123 123 123 123 123 123 123 | (123) | (116)

% B ERBRIRE DY 400 T, FEftiHIREIX 350 CULTF &5, 375 CRUN400 COEIFEE L LT ()7 24HF TRY,




400

350
300 g g 8 é é
= \ s
ol .
% b (I S e e et
>
wn
1 200
K
& ——8SG295 Sy
+= 150
2 SGV410 Sy
100 O a4 1 - 0.2%f0T
50 o HEEM 2 - 0.2%I 5
A fEERA 3 - 0.2%if )
0
-50 0 50 100 150 200 250 300 350 400
B °C
il 3.2-10 SG295 & SGV410 D& AR S D Hrie
500
450 8 8 §
w g § & ° B
400 | e TN o 8
£ 350
=
S 300
wn
0
& 250
W= 41
Wl%n:n 150 SGV 0 Su
O a1 - 5lEMRS
100
o HEEA 2 - BlIEm S
50 A RS - BIIE &
0
-50 0 50 100 150 200 250 300 350 400

i1 C

il 3.2-11 SG295 & SGV410 D& &5 |5ER & D Lk

Bk 3-53

[l - AR A oE A |




160

e |- T
120
100

80

60

I /158 & Sm / MPa

A

—SG295 Sm

U

i

40
SGV410 Sm

20

-50 0 50 100 150 200 250 300 350 400
i/ C

il 3.2-12 SG295 & SGV410 D% el 1158 & O brig

140

wo | T "
100
80

60

KBEE S S/ MPa

40 —5SG295 S

i

SGV410 S

20

-50 0 50 100 150 200 250 300 350 400
i1 C

il 3.2-13 SG295 & SGV410 OFFE B HEI 1 D ik

Bk 3-54

[l - AR A oE A |




4. IRFERLFE O EH MR E RS R K OB L

HEHMER B L R T Y VL ORERER 2B £ 3.2-15 12, HEEE | IREE R K OBRE
KRGERER AR & 3.2-16 12, MERFREORERRLZR] & 3.2-17 1R 7, £z, HEEH
DEEER] £ 3.2-18 IR T, 72k, EHMEIFFR M AW OR L2 UEHA LIZETH 5,

MEFRMEAR A S ORI IRER B DWW T, MBS I 1T 2 T{EL-1) RFEED 0.3%LL T DIRHE
B ORMEFELREHISAE R O TITEL) REM, GMX50 I OMRERERUSE I 2
Zh1 X 3.2-14 KO X 3.2-15 (2~ d, 7Z2ds, JIEIRE O RIRE SIS T D MEITAR AR
L7ZETH D,

MEHERS /23E (BE1-1) OFASE & bele L <, SG295 DftMAR TRk E <, @R D
EEENERT DM Z R LT D0, HIRER Tl 5%REDERTHY RI%ETH D, Lz
Mo T, MEEMERELL, MR (E1-1) OHKEEZEAT 5,

FPRIZIRER B DV TIE, MBS 33 (TE1) OFUSE & SG295 ORI IRIRE DI 5%
EThVRETH D, Licndo T, SRR EIL, MEHEK 28 (TED) OFKEZEHRT 5,

Bl 3R 3.2-15 MEHMAREB KL O T Y o FE RS R
HEMRE (C)
-75 20 100 | 150 | 200 | 250 | 300 | 350 | 400
1 213 | 209 | 206 | 203 | 201 | 198 | 195 | 192 | 189
e ELRER 2 213 | 209 | 206 | 203 | 201 | 198 | 195 | 192 | 189
(X103 MPa) 3 219 | 215 | 212 | 209 | 207 | 204 | 201 | 197 | 194
V¥l 215 | 211 | 208 | 205 | 203 | 200 | 197 | 194 | 191
1 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30
2 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30
3 0.29 | 0.28 | 0.28 | 0.28 | 0.28 | 0.29 | 0.29 | 0.29 | 0.29
o1 030 | 0.29 | 0.29 | 0.29 | 0.29 | 0.30 | 0.30 | 0.30 | 0.30

el

F%}
o]

HE |

KTV b
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Al 3% 3.2-16 HLEAVEE, (RE(RER &K UBMERAER R
”

: L, HIERE (C)
HEEE A
20 100 150 200 250 300 350 400
1 467 510 526 543 560 578 599 621
B 2 466 497 515 535 550 570 590 609
(J/(kg-K)) 3 465 501 513 524 542 557 576 601
8 466 503 518 534 551 568 588 610
1 15.81 | 14.44 | 13.35 | 12.59 | 11.75 | 10.77 | 10.02 | 9.26
IR AR 2 15.80 | 14.42 | 13.40 | 12.47 | 11.56 | 10.67 | 9.90 | 9.16
(x1076 m2/s) 3 15.91 | 14.45 | 13.49 | 12.60 | 11.72 | 10.83 | 10.02 | 9.27
¥y | 15.84 | 14.44 | 13.41 | 12.55 | 11.68 | 10.76 | 9.98 | 9.23
1 58.1 | 57.9 | 552 | 53.7 | 51.7 | 48.9 | 47.2 | 452
BriE R 2 579 | 56.4 | 54.3 | 52.5 | 50.0 | 47.8 | 459 | 43.9
(W/(m-K)) 3 58.1 | 56.9 | 544 | 51.9 | 499 | 474 | 454 | 43.8
) 58.0 | 57.1 | 54.6 | 52.7 | 50.5 | 48.0 | 46.2 | 44.3
B3R 3.2-17 BRMRREGHIE RS R
i . HIERE (°C)
HEEH vy
20 100 150 | 200 | 250 300 | 350 | 400
1 12.1 | 13.2 | 136 | 14.1 | 14.7 | 152 | 156 | 15.9
R IR R 2K 2 12.1 | 13.2 | 136 | 14.1 | 14.7 | 151 | 155 | 15.6
(1076/°C) 3 11.9 | 130 | 134 | 140 | 145 | 150 | 155 | 159
¥y o| 12.0 | 13.1 | 185 | 14.1 | 146 | 151 | 155 | 15.8
1 12.1 | 12.8 | 13.0 | 13.2 | 135 | 13.7 | 14.0 | 14.2
SRR ARAR SR 2 12.1 | 12.8 | 13.1 | 13.3 | 135 | 13.8 | 14.0 | 14.2
(1076/°C) 3 11.9 | 126 | 128 | 13.1 | 13.4 | 136 | 139 | 14.1
¥y o| 12.0 | 127 | 18.0 | 13.2 | 135 | 13.7 | 14.0 | 14.2

I ERRIRGR RN, EIR (20 C) 2 AMERE L L7ofE,

Wl # 3.2-18 fEAM OB

is=v i
(kg/m3)
1 7862
2 7865
3 7860
BIHE 3-56

[l - AR A oE A |




1.2

1.1

! BUkEAE

HEfE CFAME)
=)
(0]

0.5

-100

0 100 200 300 400
R/ C

B X 3.2-14 HEHMEMREL D LG - SG295 L MEHEMEDFE (E1-1) (RFED 0.3%LL T D%

)

1.2

1.1

0.9

0.8

HIEM CEAME) Bk E
S
N

0.6

0.5

W P RAR A PR A
- - = PEIRIEZ AR (FEYEIR EE20°C)
-100 0 100 200 300 400

EE / °C

gl 3.2-15 #RIERARE (BRiy R VIR & D)) DI
SG295 L pPEHEIMS /M (TEL) (SRS, &-@8 Xy I1)

Bk 3-57

[l - AR A oE A |




5. EHfEEMICBIT 255
GEF v A7 OFGHITEYIR T 60 FHRFREIZEE Shu, BT BRI QN JRifg O ik e 1 2
oL SN AHREOREENEE, RGHTEIIMAE C CHERF T2 Z ek bnd, Lo T
EIBX v 27 ORERGIMITERGHIEH ORFELECOEREZZE L, LEL SNLME, M
%%%f%%%ﬁ%éo&m%(mﬁﬁ)%Ax#ybﬁﬂkbfﬁmfé%é\%ﬁﬁéw
REVZUIN T 2 (i I IREL 2 (R FF T2 7o O OREEIRE Th D728 BRAFELKIC X D3R NI
WCRHT 2 HERH D,
UTFDESIT, BFEEMOERE L TR E, MSHREHIC L2 ERCEROEELZ
El/SG%5%AX#VLMHELtAE#VX7#60$m@ﬁmﬁ%u%Oﬁﬁ [ZoW
THEL, YHHRICB W THEERE ~DOREBN N2 L 2R LT,

5.1 BRI
2.1 HTHRZE Y . BB v A 7 12PN 2468 H B O Il RIBE 234 300 CTH D Z
EMB, Ny MBI O IR EIIRIRRE OIRE & 70 5, I8 E, 8.1 HITRLTZ
400 CE CTOREIRSIERBRAER L V| 400 CE TORP CTIIMMAOMEZ 1XE LB LWy
_k%%abfwé EWHESIEOBLE NG 7 V=712 oW TRETT %,

2.1 TR Y . —MRIZRFBHNTK 400 CEE A D L7 UV —T 12X DHEERE L 72
nlel 27y —71z C,tzam%/%%r@a‘«zwmr“i fAc Rl (HeeHEEE) o 1/38 LuvbiT
WBIBl RFE 0.2% FOREM (SG ) 1%, @A 1494 COITHH Z L, 315 C
FT7 V=TI L DWW R OERE BB D 0LEIT W20, 300°CLL FOMERALETH
IR IE TR ~ DB T2,

5.2 BURHRIRIIC L 5%

il BN D B U S 2 T RRIT PR Oy #Ch D U OFE K O D= %
NFX—IZ L > TE&BMEIOMWEIERT2EEBITIE RS EBEX NN, A7y MEkD
Sl e L Cid, FEFRIIC X Db E 2 b b,

HRPE - HRETIC K D e bid, BREHATRERAR] 2@ U7 PRI E ) DM T X %, Hitz-B69
BICIE, ERHERE 69 (RZ U L 74 C, FufhiEd =z 73— F A2 b D 60 F[H D ik
FHEST R 2.2 X 1015 n/em? & RISV TUV D, BN OMKA4HICB LTk, SifElc LS
F*1X1016 n/em?2 LA T T AUFBEE A Mafb 23 21017200 | REETREE~ DAL 20,

5.8 ERIZE D

W, @RF v A7 (BEAELR) PN REHEATR S B2 21T ANEMET A
ThoHNY TLABRFREIND, ZDO7, NEMHET ZABRED I TR S Tuiuid,
JBREIZED2HITEHE L 72 b LI cE 5,

BRI IE, BRI KPR TR T 2 &0, EHAFREIHE L7258 10 &
NAOBEMERKICLZ2BREZEZETLHI2LERNH D, LL, AIEIEETREZEHT S
T L THREICH B A RITS R WERE LT L FRETH Y | E %kﬁ“*ﬂrﬁ&’?%*ﬁ%’u
DIREIHEN AT A D 3 7 F T A 2 BT FRIERRE IR T 2 SERM B ORI R EE I
D\60$%®%ﬁgéﬁﬂ%_%mbf%05mnm&§?%w\ﬁ_l%%ﬂm@mém

BIAE 3-58

[l - AR A oE A |




PREMWEN T AR DO I BT ADTFEEZEZE L TH, NA7 v FOBRIZ X DEERE~DFK
R AN

6. fbam
BN ¥ 27 DT DR A MEIOBERITH D SG295 DR EFRER A Ik LLL F D
AR AR,
- ER T BREEE A B L. AREHRIRA. BREHIIBRIRE . BRENS RS . KOFFASIRIG )
EERE LT,
CRERGFEOM MM MR, BT Y ot B REER, BmER SRR
R) EHES L. MBS IR S5 RFBEHMELOWTE L FEIT 5 2 L A RER LTz,
T2, AbE TEIMREEMEDEREITV, SG295 33 A 7 » Mt E L Gl RTRETH D
Tl aER LT,
PLEXY | SG295 #id, ®@EF v A7 HEHE THA LR O I TWDH AR T v MR
(SGV410) & FLOMMEIME & R H | RIS, EOBBAREL G35 2 & 2R L. JSME
MBS T A BT A ANZEDWTAERIREICB T DM EHEZ ED bz Z 226, SG295
TR DA MiEHE L CTHEATE 5,

235 3R
[1] JSME S FA1-2007, fEMHFEREHTEIREE S8 v 2 7 #EHikg (2007 450, () H
NG e
JIS G 3118:2017, H - HRE 17570 1 K 35 A
JIS G 3116:2013, & A 72 FH#iHR & OB .
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2009.
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p.1604, 1967.

[10] K.Ferrell, S.T.Mahmood, R.E.SStoller, L.K.Mansur, “An evaluation of low temperature
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vol.210, 3, pp.268-281, 1994.

[11] AESJ-SC-F002 : 2010, R FIRTRE T 48 % v 2 7 O apet f URA LY
2010, (ft) AAK IR,
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1. A

Hitz-B69 %% v+ R 7 O IEARR 2 2HkTE

BIAE 4

MERF 92 72O DERELOHIIRIC KT LT, 20

TR U SR 2 O G A MRS D Z & D, RO GBS & 12
RBEFITDHZELTH, B, BRE@ICBWTIL, BREGEHNIZ X 2HIR7ZT T2 <, ik

AL L D HIRIC & 0 BGRECE IR 2 3% 1 TV D,

2. XIIREL

U DX G & 72 % BWR EHFREI ORI IZE Bl 4-1 DL B0 TH D,

x Bl 4-1 EHFEREIORE

il FH IR O FRAR e e R IGE AR | R A I SR IR
8 X 8 BREL 30,000MWd/t LA | 34 L) E 200°C
H 8 < 8 Ikt 38,000MWd/t LA T | 34 4ELL 1 200°C
c. | HAI8X8 Y ra=r L | 40,000MWd/t LT | 28 4ELL L 300°C
7 A TR
d. FERIGEE 8 X 8 JREL 48,000MWd/t LLF | 20 4ELL | 300°C

3. WUHARCLE oD 5 ¢t

i IREL 2 IS 212 H 72V | F v 27 OIERNZ SRR Z MR T 5720, £ L TH
DRI DR ORI 24T 5 12 SEHF B OIRB 21T 5, ShITHg e
D HFIREHT, MG DI & o TIPS &SRB PO B il RIRL A 23 870 5
bOEBLET D Z &N, ROIATTEHIE> TREZRE L TV D,

 EABERE 8 X 8 BN 2 AT D, BRENGHA THIMRME Z 2 9~ 5 7=l SMEERICHE

BEMES R OB 2R T 22 L 95, (BLE() R OWLE )

SRR OTERIRI o TRRBMEE & I BRIRLEE 25 5870 2 72 3D | PRBHI 8 il PRI EE 23RV Y
8XBBELD L <X 8X8 Mk &, SMAIICALET 5, (BLE(2) L UBLE(3)

s NERIRE D726 BB I BRI MRV VHTY 8 X 8 B K T 8 X 8 JREL D ZIIN
T & DRLEZ MR 5, (FLiE()

SHIRL 8 X 8BS L <13 8 X 8 KL & AMAERICALIE T 5 55 123\ T BRBMIAT Dl R
53 BV B 1 78 A LR 2N 1 SRAE 288 2 2 b D13, BRBHPEE 7 1l BRAIELEE 73 s U VBT R 8 X

8V NA=T LT A TIREHIE S 5, (BLE®))
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* RRBEEE 8 X 8 MNELZ N 2 BB MR THIBRME 2 i 2 92 72012, SMERBIZ#R
TSR DMK 72 DIRBI BRI T 2 2 L &35, (ALiE®W)

FRRZSFEFAT RO 4 SORERIREZET D, TN ECHONGIREZE 5 4-1 7
BRI 4-4 12T, BEQO)»OEE@E TO, ZNENOIGHRLE O 5 #t & DL FIZRT,

<P & (1)>
BRI IRIE D720 IREHIEE I FRIR L AMEWET 8 X 8 BB K T 8 X 8 A D F
ZIGRT 27200 ETH D, ZOIMEEEZXK B 4-1 12587,
B 8 X 8 PREF KL TN 8 X 8 BREHIIREHIFEE HIRIREE AR U Th o Z &b, It
L LRDEID S B FEED R < 72 DT 8X 8 BREHT 38,000MWd/t LA T D% D%
HOUZEdE L, EOMMAsNEEICEE T 52 &8T5,
7E. AMERRE, B 8X 8 RELL 8X8REI D EHL L THILITE Db D ET 5,

<fi & (2)>

B 8X8 UL a= 5T A FTPREL KR O 8 X 8 R & I35 7= O DELE Th 5,
Z OIHELE Z X Bl 4-2 12" T,

—EHINZ, X A7 PR DI D D3 ¥ A7 JFIEIZ LS TRENE L 25720,
I TR I PRIELFE 2SI TR 8 X 8 UL =7 T A FREE 2 tR B ISR UL Bkl
TR IR IRLEE DM VETR 8 X 8 IREL 2 A JE I Bl 4 5,

PRE IRBTSAE & LR AMEERICHTL 8 X8 Vv a = AT A FIRE R ELE S D A8,
R 8 X 8 BRI DIREMI B HIBRIEFE 2 B2 72\ 2 & 2R+ 25 2 & ¢, AMEERIE, B
BISXSIREI L FL X8 VN A= ATA TREIOELLTHIIITE DD LT 5,

<fi i (3)>

ERIBERE 8 X 8 JREL, B 8X 8 U/ =7 AT A FIREI L O 8 X 8 ¥k} & I3
LI2ODORETH D, ZOIBRELZ K Bl 4-31T7R7,

FUiE(2) & RIERIS, 5 v R 7 WU I BRRE A Il BRI EE 3 i WO BB FE 8 X 8 IRk}

(ETITHTL 8X8 YV a=r LT A FHRE ZUUHL, SMEEIZHTRL 8 X 8 k4 IX
T DEE TH DS, BREIENT O R, BLE(2) & X TREIRERDORENEL 720 |
HFEES (BLE ) DANEE D, Fe b WRIOKE F#5y) Tl E IR LAY 200°C A48 2
DT Eh, RIS 8 X 8 BAEFTIX 72 < | BRBHIEAE i FRIELEE 23 @ i 8 X
8V NA=T LT A FTERE IS 52 & LT 5,

B, P, ERBEEE 8 X 8 REL L BT 8X8 UL a =T AT A HREID LB B
THIHTE DD ET 5,
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<fic & (4)>

B 8X8 VA= 5T A FIREH L OVERABEEE 8 X 8 KA N~ 25 72 D DELE T
HbH, ZOIHEEAX Bl 4-4 1287,

FERRBERE 8 X 8 NI DI A B 2 1o 4G, WREGHIIZ 31T 2 IR 721 T2 < | iR
BT, HMEYERNHIRMEZBZ 52 LD, LT 2 69 Ka$ % EREEE 8
X8R E T D DNEE LoD, ANEICITHRIATRE OF B R DK < 72 2 1 8 X8 &
A= BT A FEREV RGNS 5, BLiE(3) & OV T, FMEENIC &R ] R
ERRVREZBLET S5 Z & Th D,

7RE. PUEIE, mIAHEEE 8X 8 MBI E HI 8X8 YL a = AT A FREIO EL 5
THIMTEDHDLET 5,
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NTORFWEOMELZEZEE L CHOEEREMEEHERT IR LT 5,
Hitz-B69 A%, I IIMEE X BB ChH Y | ITMilEsE N CTRPERZE B 2 /0 L TR
FICHRE SN, WEERAEICBWT NI =F 27— 2k B b5
AR B ICEHE SNTREBTIRRE ZEBESND Z LK VBRI,

2. T Iy oo A 3 0 T ST A

Hitz-B69 & 0 & FEAMERAL I 63~ 2 M g fr 7 v — & BiE 5-1 KSR T,

Hitz-B69 B AT 20 1%, BE SN LM EL S & IZ Hitz—B69 B o ER K %
T ML L., HREZEICES HEEMIT = — F ABAQUS & OV&H /3G = % f#
LTk o,

H T 3% A2 35 U 2 Bl VO IRp 0 R A AN . AR T Ko THAE T 2 s &
L. Hitz-B69 B Z FE L TH LT 2 FREZMEL, U FICRTIEEEZZE L
TiT9,

s SRE A - 1.3G (b T =AU OEALIZ S W TERSFIIIC 3G TREAM)

2.1 i, JEHR B O R ZB RV b ORETEfE SR
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