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M Abstract

Humans first collected raw materials from nature. Since the 19th century, though, humans have mainly used
materials made from resources underground. In the 21st century, there are growing expectations for the use of
renewable and recyclable resources. Improving reliability, which is the ability to perform as requested under
given conditions for a given period of time without failing, will also become increasingly important. To that end,
damage and wear must be minimized. As a structural material, steel should be very strong and inexpensive.
The use of a high-strength material in a structure simultaneously reduces its weight and conserves the
materials used. However, increased strength reduces resistance against brittleness, fatigue, corrosion, and
high-temperature creep. Improving resistance to these phenomena is directly linked to improving reliability.
The development of high-strength steel is a history of increased limits of usable high-strength steel in each
field of application.

Technological development is also a history of negative outcomes such as failures and accidents. In any
case, achieving perfect safety and reliability is not possible. Therefore, designers must understand the
conditions and environments in which a material will be used, and select materials to meet those conditions.
Manufacturers and providers of materials must have a correct understanding of the limitations of those materials
and disclose and share relevant information. This will facilitate and enhance communication and cooperation
between designers and material providers. In turn, this will lead to a further increase in "usable high-strength'
materials. Therefore, the indices that are suited to increased cooperation and improved reliability have been
historically examined. The indices are not 100 % perfect at this point, but the direction is clear.

Since the Industrial Revolution began in Western Europe, steel has been used in large quantities for various
purposes due to its low cost and convenience. However, steel is not "perfect," and there are numerous ex-
amples of its fracturing and wear and tear. Nonetheless, steel has luckily overcome its weaknesses. Gradual
improvements have been made. In addition to advances in physics and chemistry, advances in mechanical
engineering have been the key to improving the reliability of steel. Moreover, new scientific theories and
observational techniques have also been put to use. The mechanics of materials developed from the theory
of elasticity. Non-brittle steel emerged, and interest turned to plastic deformation. However, interest had not
yet reached fracture resistance, which is a step further on from plastic deformation. The approach to fracture
resistance begins with brittleness. Identification of fracture resistance via a method known as the "transition
curve" (an empirical theory) was quickly established, and the basic concept (theory) of "crack resistance" was
also proposed. A technique for evaluating fatigue known as the "Woéhler curve" (S-N curve) was identified.
These were remarkable advances from the standpoint of technology to improve reliability. Over time, scien-
tists and engineers emerged as a group of experts. The expansion of universities, the establishment of basic
research institutes, and the beginning of international conferences to unify standards inevitably occurred.

Private industry has undoubtedly played a leading role in steel technology in Japan, which has lagged
behind Western Europe. That said, public research institutes have also played an important role. Universities
and research institutes are not only important to basic research, but they have also greatly contributed to col-
laboration among specialized fields in order to advance technology to improve the reliability of steel. More-
over, academic societies and public research institutes have become the main entities conducting large-
scale experiments, long-term tests, and collaborative research involving industry, government, and academia
that cannot be done by a single company. This is how academic societies and public research institutes have
made a significant contribution.

In pre-war Japan, testing facilities gradually improved and experience was being gained. In terms of grasp-
ing basic phenomena, Japan had unique knowledge in the field of brittleness, where test facilities and ap-
proaches were easy to improve and devise. In fields such as fatigue, however, standardization of testing
methods was delayed and the knowledge obtained was only an empirical understanding. After the war, West-
ern knowledge was comprehensively understood, and by around 1950, Japan seemed to have reached the
same level of knowledge as in the West. In the half-century that followed, Japan has made major advances,
and Japan can proudly say that it now holds a position as a global leader on par with Europe and the United
States. This paper describes brittleness, high-cycle fatigue, atmospheric corrosion, and high-temperature
creep.



Collaboration between material mechanics and materials science is essential to technology to improve the
reliability of steel. When a technology is developing, manufacturers play a major role. When a technology
is mature, consumers or users must also be emphasized. A safer, more secure, and more prosperous so-
ciety can be operated sustainably by organically linking these two groups. Academic societies and public
research institutes play a role in connecting those groups, and specific contributions by those societies and
research institutes will become increasingly important in the future. There are mounting expectations for
international standards that take into consideration the diversity of the natural environment and the inclusion
of fracture and wear in allowable conditions for materials. At the same time, use of numerical simulation and

data science will also be important.
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D) Elastic: having the property of immediately returning to its original size, shape, or position after being

stretched, squeezed, flexed, expanded, etc.
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I 5.0 ##cEb3IERYSOMBEEEE

MF50212H 5 & 512, THRPERIT IR
FRELEOBRESPOWBTE > HATHRITREDLD
b0 TIhbH. HAMHES (18854F), #R¥EE (#
O HARSE -, 1836 4F), BAF R (1887 4F). &
ey (o HAEMS 4, 1897 4F) | #bka4 (1897
i), TR (RO HALFS, 1898 4F) % LAt
WA EPNL L TR o 7o BREU#E & TR 4 (1914 4F)
BRI L7z IRSOMEBNFRIIHALERZOEDT
WCHS ZAEDT 72 HARTHKEBHETD, 100 358
W RFRERR LT 2 FROMBIHILE L Tib
L TWwWb,

VP 2Bk A P AR SR 28 1900 SERT B HIREI L. B
TR A E L TICH,. SR, B L oEMES
b I TV, 20k, BEOFEELTE, ME
B ICB D 5 TR a7 &b i) 0231950 4
EHE 2B, Wi 1900 4F~ 1950 413 H AT O #kE
OEEMER LB O [HAM | X5 L TE
X9

HASMEh 2, 1915642 H 6 HIZak s h, [H
A3 H 30 HICIZBEBEGE T8kl ZAITI L, WHEh%
BIG L7z € DRI 5 OBIEPEE T, 45t 5 —HB (1867
i~ 1941 4) (1912 4 H AR ICMD Z) 32
DIEHEET IV E A Sths (1880 £k ) 12K
DTW5S, FAHROEEETHE [AF =7 b
7 A4 €~ Stahl und Eizen 7% [ A7 YR L O R,
W2 mEe KRRl L, MAEM—HOZEL
KA BERFEOREIIED | 72455, 1880 412 270
N 72o 2 ERERA 191245122 000 5 b > 282,
Pelh % W LREICRCETIC o722 LITHEIL,
% B R i S5 BN AT & S MM Bl %2 L C
Bi—nzEELLLE, BXZHoRIHEELT
ZOWEE), (Hg) bASMHEoREE T5IE5
RELOBHA]? &L, BEICES, FELED,
BRTAZEEHESTW5D, 1910 460 H A O M
AFERIZ 20T b CRETE K ZEAICE S Tzl
RTH s,

AT (S 8] TIEFCRIZ ot ROZMZE, WF
GeHT. KFm EOBA Uk, i) 12X 2352 &
OFEM WA H Lo, EINOBUREE b G he T
WENTWDB, LRV Eilky ) — 7, Wt
T, EEL EEEN LB T AT -~ 2 /A Z
EWTEL, TNHRHRIZBIF AT XTCEMEHFEL TV
HERTARVD, SMICHT A EELRIY M AT



1900-1950 1950-2000 2000-

BATFR HA
(1879-) i*¥3(1914)—

[EARFSEE] (1915)—

BA#F=(1897)—
[HmM2E:E] — [BRERZESE] —
(1897-1938) (1939- )

BRISEIHE(1926)

[EXiEEREE] (1926)

—IBERE(1927) ~IBERE(1936)
SIAEF A (1943)>IBIEF2(1960)—

— [FAHERES] (1931)>[AHERE55](1936)
— [EEEEE] (1943)>[BHEFRIE](1960)—

BAMRRERH S (1952) > BAMEIFE(1963-)
[AREER] — (8] —
(1952-1963) (1963- )

BAER = (1915)—
[Bk &3] (1915)—

[ERBDAZ]
(1924-1937)

BASEEA(1937-)
[BAEEE2E] (1937- )—

BHAFIHRES (BRIHLEZES1933) > BEMERHS(1974)—
[BAEseftT] (1952-1991)—

BRRYR(2012-)—
DhR CBUE] (1991-)—

NEYRFTZ(1956)—>

[FEEDRFR]—> « (MRl —
(1967-1973)

BAMHEERIATTS(1973)~>
BAM R A= (1985)—

(1973-)

Mz 5.02 $KMICRRNRVBADEGRFHL ERRA (FEERK)

MLTW2bDELT, TNENMEIIHEZ L LD
THhBo AL LTIE 1950 4F % T % ¥l 2 & & X 1)
DELTHI

T BEbSOSE bR ) HASES % (1937
42 H 14 HiRSL) HAERZEIZB W T AL IR
(1870 4F~ 1954 4) % v U IZ LR 2 G B 2 B Bl L 46
HTWhH, HASEAE (1937 4£81T7) 2547 L.
Z IS BN LEMICED L RELRE DD 5,
T2, ZRCETL [SEOWTE] &) 2WEEds,
WAL R AE A REZERT (1916 4 4 H 1 H 2854 H &
LTWa)H 5 1924 4~ 1937 D HFEIT ST B,

%0 (CRAR Y A ERAMMREMED
B & ER

153

HATIE [WIFERSE] B OHWTF & 2 Mk
LR HRETA D [FRBRITZEHEES | (testing and research
institutes) &IPON, AFFEER 7210 T < Wk - WE
EBEAT OB SO LTEDITTE 7,
CHITHARD W% % ] (research and develop-
ment) {GEIDSIZE L V) X0 b B - WoE SEH & G
WfTo T2 LR L WA, BlFEL LTERKT
WA X% [T RN Thlhh oz, NNk

O IREEEA ] S BraGEE EAN L2 ERICH S
Ll

F 72, %43 (learned societies and other asso-
ciations) &, & < IZHRHTIH A T—MBIITMHEH ST
W HFEET, PR FE - IREEr OB E R ED
FZEHEBARERBEKIEVSDFE TEEOMEL
LCZOFFHONTE 2 SR, EEROHME
REPHWTLEY A TR TE 2L LTI# ]
BRWEBXOMEE-7:L) Th b,

HRAT - Bk OB 2 0P G L U7 VAT ZERERE (OREE
FEISZWFFERT) ORKIE & B P9 b AERIIZH TAH S (X
7 5.03)5

5.3.1 1887 F RFEWEKZELE

1887 412 SR A I AURT B A2 & BUR R FAL 2 &
PELC. - B - 3 - RO WAERHI O BRGUR 2 3%
THA TR AR E LT LR AR EEE, £
NENZHOINZNN, FEABAE 2 & LARE
EEAMORAE - Bl a7, L - BRI L0
bdolze Z DMK, 1907 4 LR, HUARHT EIR 4B T
FEREE, BULAT ELR BB R SA, SRR ELR 2 TRER
FRHB L, WERAORME UTHERICHER L2
THRE, RERFZEBNICEVZHEDH 5, HE

skEMDIEREME R LRI O RBILRE
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TR EHGUTERAIHIMZ IR & L7272 R34 )
Z 1941 FEDZ ETH Do H—RRERANWTITL
B DT Y RESTE, TN TH AMFERIIHRD TR
ERHGEDVH ST LTI DR B,

532 1910F wWEHEFHKERER

$RaE AR B3 2 B BRI 1910 45 8 I8k
ERBATOF¥EHO—> L LIRS Nz, 5225 8k
EEEM R OO BAE W EERIEEZE | 2SN E 2o
TWh, 1916 4E YD Z 0 RS 11T B E,
FBE, B, RS, FEE, TIERY
GIETLH O &) 23d > 720 WHAGERFOHEF
DORE—HiZ (1872 4F~ 1958 4F) 3 gkdlifelgat e L
THASIE TR Ly I EAT B = 8k 80 7t
FrROALRRRBEZ It L L T LR O ITITiFE
DI=DIE R EII T EF oL bl T,

5.3.3 1910%F FHEIHLEZPIER

BRIk @ CT [k TERNOF Y v F7 v
T REITREY RN EERRRIE L7z, KBRS
KRR EED TR &2 5b, RS THibE
POHDOMADEMZ HLEI L LI DR BB LR
EERAM Lz, 22T LEBGKOMAE. Ko
ERE bR ERHECRELE L, ThEX x5 [k

BRFE AT |0 i 2 EIR RRE & L7z BALSAHFFERT,
it RSB JE AT, BE S - VR80T 7 & O E,
M EIR AN TR AR R, TR B M A DR R &
2 &) HAAM OF R E BN,

B HHSE L P SAAL AR T (S R B 7 5 D354 7% &1
X0 1910 4 3 HICRk L Sz, B IZEREL - F) &
REER7E 5720

534 1919F HItWEXFEEMEHRZER

FALH ERE O G E AR ZEAT 1L, PG 4 2B
T HARLHKIDO T <zl iz 1919 4% 57
SNz ME SR FET 2 Sl - IR L 72 D TH %o
REZMEEIN I EO—KFICHBELTH L LIZE
A EEWNZ 2 0T SN TH D, %
PSR EOEREBZO L D2 ET A MidE AT
H2LDbEHEENT W,

SIEM R GEIT AN L 2o A A TR, (b3
LD A OLEITHE SN Tz, ZD 7201915 4F
8 HACHUIL A EIR A BUR R 22 PRk S M7z IR B A L 2
WFZEATICAREEE v 4 FoffZe% HIG & 54 156
A5, A 1916 4E 4 HICM o2 HiY & 355 2
WORLHKIR A ZETME LTRE L7z, Bk, H
RIZBT B EBRFFEEOHLNAAE L LTEE  OERK
DU TSN A &M% D BRI & 7o 7

(1873) LEPATFEHILZF
(1886)FBEARFTHRIAF-(1897)RRFBEEKF

(1877)31%%:?7:?

(1881) T T3 #%---(1890) B R T E K ----- (1901 ) R RS F T # - (1929)ER R T EAZE------- (1941) 2B ITFHR-----
(1897)#pmEE A | (1914) TRIAFHRILGEF
BRI

(1907)SRiLBEAS -

(1915)ERBAR(L 2 FRFPR
- (1910)EXEMAFIFN-(1922) T EPRBAAAVFI -
[ET L R %Y = N —

(191 DNMFBEAFTRARFEEZHE

(1918)itiBEFHEKRF
___(1924)1135.4 (1942)EERETFR- |

(1931 BEXE
(1933) THEBARFHRI--- ‘

(1939) 2T EBEATF
BTFHEEFM---

| ¢

1910)FERKEF SEHERE ‘

B AFTHEES

(1919)E &/ \EREFT THFA |

Ry — ‘

5% 5.03 $k# £ R & U -BMATDOBEILMZTHE (£E1ER)
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535 1919 EE/\BNEFR HIAR"

BT ERIGOE (1919 45 1 17 H )4 46 223 5)
2 5Ty BFERRIC 22 o THRUIT O I AF 28T 257%
EEN7z, TOHEFRICIF. B-RKKREOFFICTID F
AV HARERE L 22> T RA Y25 OFAG, Bk
DEADEA L BEHT S BT IS 5 2 & AR
BUTRO SN FEVDH 5,

1919 4E AR & N7 WF9ETIE IR R9IFgE & T3¢
HIRFZELC TS IR B D N T ize OBEBRERICE$ 5
WFze. @B S X OHAEBIC IR T 2078, OB,
R BB A %8, ORI 3kl o 5,
HARMIZ AL 00T, BEmE, BRMGRER. TE, XY
RETH b,

BRZEAT (& BT IS L E B %E % 35— T,
B3 U CESE LI\ CFZE R & s L Cat il % g o
THZERHIEL

5.3.6 1937 %F EwWEERA

1882 AR IR V. E N7 BGR A FT 2 B2 W) D 1k % &
RO SN RS (1945 4R T4, 1949 4E 5 i
B OEAFZERE DO & DI D 5o
BZ 5  BEAERERIT X8k b T EHP I A RO
[ 37 SE BT FE AR & b B 1952 4F (2 133 i pE 3
B O N ABRIT 7R B S HARBE I F & O THIRR S
7z,

5.3.7 1956 & HZEHIT. SRMEEIMTRER® 0
55 TR C H AR O i 35 XU I 1 B3 X Uik e o
H AR IIE T RIS ORMIEL Tz, ERERHI%
RBURTE & 20 ) ERIGEREEE £ Y 7 LIZH AT
W7zo LRI Z B R S L S A it D I B R
WCEDRBIHFHE LR o Tz, Fo, gk
O THERIHRE ST V22 fHdgELR S h, H
ROFERIIIAMERREEDOTGZIIED v X9 IR
otz PR OWEM, HEEEEOMRAE,. KED
X H G EBORE O KR, SIEBELOF) 5. BEHEREO
R LD R OEAE TS IALETH AR E
SITHEFAN DB AT EDREAN TR 5 720

WK 10 4ER S, HARDOREHM2T L 5 2 —h
HoEmrohkiF L, EEOVHEDY EkEHET
W2 Rtz HEREZBLZZHARICBWT,
FHEEBAMAT BB D3R e 72 & AN & FF o Tz E A
HEDHLICEREREZ T LD, 19B53E8ATHD
817 HEITBWT [R5 - Bl UGE ] 2ves—
BCHRIRS NIz ERWNEE (D) BHAHAMAT Bk
ouft (2) BHEMFETFHOIA. (3) BHEEHAMNEE

PRI, (4) FHEi i o 88, (5) WFFE R o AL
D7D OE AP B & RE E O Kz & Th S,

L2 L ZOPGRIIFERET LI N Lotz 2T
1954 410 H 15 HAZ#EGs Rl A 3 & [ R Pt e e ) 3
% 563 LRHEBANC 200 b 2 A W T BB B o i i %
BOFF 1258 BEE L 720 [V EBAN 08 AAKAET 5 3k
HEOFHEEAM OBLRITH § 2 &) 2R L HIRH
FARAE D LFEMEZR BT L T 5o RAEMRAITBHRE O
i, BHEEANECE O, [RHERAT I At &
WFFEMLE DAL &R R FE L7z FHABANEOR & fE i
BOR K O EFEBORO—BR & L CTLEM T TV 5,

ZFO X T, 1954 I TR #ES (T
Harbe R o M) I2B W TE&BEMEHCET 284
MIRTFZERT & 3 L3 RE& L OB D Y . F -2 B
T T BT b LA R O WEFE R R AL A5k < 2
HENTzo S HICTEHA B SRR Z H & (il
P SR N B ARIBER R THERL) TOMROKER, EL
b L I HIE AN OWIZERT % %L 5 &\ ) famllE
L 720 1955 4E 7 H N BAR B R B & fiL 22 Bl g ik 2
(ZEEI S e TBIGRTTBOR B o B2 Bl 12 B 5 2 %
D7D DOFEE % LB L T 5 5T O M T LB R i
B ICx LT 1955 4F 11 I S8l [4
JEAEH BRI ZEAT X, MLZehE 138 U2 2 Sm AR
BT AMRICEIRZ BL 2 Lo £BMEOIZEIZILH
LBz DOTH LN, LZEEMEHIB VT
& TORBMED B D 2 L&D SR TRE LMK T &
DOoORtHi DL Z ko] (—HERK) FONEEE
LHDEo7,

ZO%, BIFRELE LTE Lo b [RHEAENT
REEE] 231956 4E 3 H 26 HIZHOZ L. 1956 4F 5
H 19 HISRIERF 4R D —2 & L CRHAH T 235
L7z BREONEERIEREETHLOERD
BLBEZIZED 204 % (WZ2BAb 72T & OF 1956 4
ZFEIE L 72 B A BRI SE T O B &2 Nz % & 293
%), FPEIXI5EMNZE - 72,

RERSE 17 5 WLZEBANRETERT X, ALZ2Hl o
] b % X % 72 50 W6 B 2 BiF 98 I OB NI 3 A T
KOEFIZI|T LD (W) 27w, HbET,
< DM S OV fii % B AR AT BB O JE AT 5 2
LT 50

AIERE 18 5 ®IBMEEAAITEITIE. SR
B DM 2 WIZH S 2 F OB OUE 2 X 5 7
DLBERIZEZR AT IR & § 5,

skEMDIEREME R LRI O RBILRE
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WIF O TP R OFREIX, X 9RIIGHER D+
s 2 38R T AL L CARRERD =R & i B 2 R 2 1) b &
LV E, ROREZWHRICT A2 EIZH o7
—J5 WUZERR. L RIS e C RIS 7 L
MrOFHEAE D HERFRE L o Tn/ze TNHPEE
JeiE & EIR MR AR ZE R 2 L TOREFED —
D& LT, TNF CHRERIHTWE L RO
BWTHODSALND & SN TWZEEM O M E L
THIR D SNB LIk o7z

Z O &) BB AT ZERT 1 1956 4 4 H P
WAL L & BITHER 1M, ABH 404 (9 5 20 4134
MERERTT & 0 B4 L L CERICRD Sz, Uik
R BE D O BHEBAMIT ISR B0 BE S, 1956
7 A1 H SRRt IeRT (LT, M 8HF) A%
AL 7z0 1963 AEPEICITIT R — BB RS 2 4 T L 726

PRAEUBRAT & 0 i L 72808 13, mHASE, =AMk
KRR, HHGE, HP S, REPEE dIEE—. @A
B AR, TR, HHIEE, M=, REEA,
BOHE, . hREEL, HAEER, R, RiE
SRS IS, i — OB (214) TH b,

Frfgeinid, B & WRZEDUER O AR TR L 2o
EHFR O AR IR B YRR, HEBS R (A RS G T
MR HASEMAT L. IR RE . Al
I =D FREITER N 720

by NG BHEARFTEE & L CHRBURSE/ N5
Iz GRAR) . WIEiR L LT MRS & D /A7
Iz GRAR). SERS: - SIEAEAFZEIT & 0 HELE
ke, HRMRERERFT & 0 AR, RS AS
&0 BRI RABE R AE £ 0 HFFET AR L 7zo

5.3.8 1972%F BEWRMA

BHWIZEAT OLEIZ R S5 F b Tz, 1931
IR H X OARFBSKBE KNI A7z A%, 1939
OB GRS, B LRGSR R E 0
TR T TREICHEIEIIZEAT O BT & B e i i
AT 2 0] 13, e THEEET, ko
A CIFRTEL VWL L ORTEEATYLEED
FhREHEPD L VEWIT v, ThaxlEL oA L.
HPERZ R ERVEIITT B0, BHEORAD
Wige s KT ) RE 2, FHRICHE STV DA
ZERRSET. R AEAT e, MR JERT SR & kA T
BRI 2 7B TN & 75, RAKFICKRE L., H%
B LD 2 VIZEFAFD SEEOEY % ) 1T v

ERERRTE LW EREMNRIREEZ LTV,

COREERL LD OBEEDPEMBICE LR, 1964
AEAZ H ARSI A AN B LS KA i o 3 5 A 52 e
&L CHEBEMIEIT OBAL 2B 2 L. 1966 4EBUF O
B CHIZERT DR % P L7zo

1969 42 R BRR 2% LA I W4 LA FEfti ik A%k
H 3, 1972 I ESEFE A MiFE & L CiEd L
W 233 L7: (BRI EARF%ei & 5 C
Ww5),

I 5.4 Ege~idsEBE

1895 AP\ EIBE B BB 2 2356 R L 72 & & I3 IS
RARTFzo 1865 4 LARE, 25 TR BRFT 2SR I S
ZOWTRA Y Z2BL LT, ERAREZ BB LC
DMFETH L, i, [(MEO) FEtEtdeEd b7
D OREHEN 7 ER S L DO BATE & — B & OB E O
ek 2B E T 5 CTRERN - 72,

2T, REEICOWTESR, S, finliny
FLObor [HK] LI, THKK] 2 ENR
b L IZEBEIC I d@ b k35 2 & & [HHE{L]
&5 %,

5.4.1 FEEND2FNISELRER © 1

B EF7 7 v AT, Edrdfah o TR D
OB E 2R U720 E SN, KRR
LTIV ATRIZELETIT, 7T AV I THE. I
VB EICHEBEN, [T =N YATA] OK
BEEYATAIIOLERS>TW L,

MU &) 2T 57201213, BB THhIUTIR,
SESHICRERELZED [FL] THHRETH 5,
W, R R ORHIEEI RO S, 7T VA
DA — NVIEDEIBR 20 St & 7z 3,

1875 4E D A — b VG, BEm T o FEIBRIY 28—
HIE L7201921 SE D 55 6 I EIBR R AR RIS X D
FTRTOYIHAT 2 05 & 32 5AITWIE L7z, 1960
O 11 M ERREREFRS THARIIEE S, [H
BRHALR (SDJ 2508 L7z HAIE 1885 4F12 54912
MALTWA,

fifl % O HEFE B 5 4 (2 T3ERIE % 20 T\ % B A
5, EEEKT [FUBK] 2ED2500RWEW) B
B2 70 %0 2 D720 OREHEALBEBI AT K E TR S b

F) deidsii (1967451 H 11 H) "1, A Y ROE TR R O AL OB, EREE 02— T R BT — 5 h3\ LW B G,
ALBHESZ 52 5B A ST E WA TEY — R LT B
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A F) ZADEREA Y)Y SRR RIS ENZIE LT %,

1901 4£ 4 ¥ R : Engineering Standards

Committee) = BS (British Standards)
1917 4£ K 4 v : NormenausschuB der Deutschen
Industrie) = DIN

1918 4E *+ 5 >~ %, 7 A1) % : American Engineering
Standards Committee) = ANSI,
7 7 ¥ A : Commission Permanente de
Standardisation) = NF (Norme Francaise).
AA A

19194F #F+%, N F—

19204 A=A MY T NUHY —

19214 4 2 ) 7. HA: TEmBEK—

=»JIS. F—A+FU7T

19224 A = —F v, FzI3ATT7F7

19234 Fo~—2r, /vy x—, Vil

19244 R—=F ¥ F, 745 F

AT L CERSESE LD Bk & b, 2O RTHITL
7o B AGBAS HAl X 1881 AR LABEEIRR R ik & B &
1906 41213, AU - #2857 & OFRHELRRBI & LT,
FERR AR (IEC) &R L7z,

TNUSNO TREGIZH LT, 1921 FI28F &
A LAbHE, 1926 412 [ EBEE—Ha] (ISA:
International Federation of the National Standardiz-
ing Association) DRIV APEE S L7z ISA 1 1928
FICIERICHE L, FBERBOREZEHRL T,
Lo L. ISAIESE IR RkDREL 2T, 1942
FICTEEE L & 22 50 F D 1944 4128 A [E A
[ A E B S35 2 H 23 ] (UNSCC @ United Nations
Standards Coordinating Committee) %32 L. 1947
42 I, ISA & UNSCC % é L7z, [ EBFEEA
Bt ] (ISO) 2338/ L7z,

—7Jiv HARTOREEBEOI Y HLA DR 2 44K
MEWCEET ELLTF DL H TR b,

1921 4F~ 1941 4 = HABERERIE (JES)

TS B — A
¢RI H AR SRR (B JES)
7] k.

H A2 BB (k%)
MLZeRkB Z H 2 (2 mdsa)
HABIE (B JES)

H A TSR A 2

HA LIRS (JIS)

HA TR R A2 (JISC)
D BAREEEBIE (JIS)

H A SERR e A 2 (JISC)

a

i A 2

1939 4~ 1945 4F

1938 4~ 1945 4 :

1946 4E~ 1949 4F :

1949 4~ 2019 4 -

2019 4 LLRE

BUAE 2 K 2 RIS AR & IIT 2 LT 50 FFIC 1995
FRREBREDLYHE R o720 EBILEIEKD 2
HEE I ICEBTS CRAHENTII RV, 20 4
SEDEINBMEDEN 2 HD 2 IREZRE L TBL 2L
bHHEZOBR»HITEE I NS, 1995 41 A
WTO ({5 5 ¥4 - World Trade Organization)
A L7zo HAIL 1994 4F 12 H o FE 4T WTO fihe
RPLAEL . L FREIME L. PR BB
BTHaHJISICERLESTHDTIE R, WTO A°
iR B EBE BRI EED X H 5§ 8 Z L SR E D
Loz, TO%. JISITEFHM (1213 1S0) H#E
PICHEZ 2 L & BT, HARIZEBEBEOLEED
NOBMWE DTV D,

T/ HARTIZ19944E 7 HICE & 2 il L7z 3%
Wi (PL) #8199 FE X D EfS . dDEDIC
B2 BEMOTES B LmFE LRRICA- 720 B
OFED IIEAZEEIA D 1 AORMIRE — BT — 4
HHEEV) TN D B BEHFOPTHMHEHFITEN
MOREFEFELZ L DR AT 5720

INS DA ADEALD S 72 & T FER b~ DX
ISAREE R EVH DD, WKL B E T, — g
ARG L CADRERE BRI EZ 5,

542 ZRMEOHZENEERER JISHRBICEHE
DESBFHBDHHZH

JIS B E, FHEEREE (T#%, #&. HAR
BT 25) DN ERFERBR R 2 74 P74 Yo
THIE L., BEEETFOF Ly 752K T, Thz ik
KEDS [ HAREEREER AR ] (THINCEMEZRS
Bdhb) Y. Wik, BIEFERT, BEL R
bOEEBREIINT ) v 73Xy MNERZIFTEN
DAY HAEHBIZOLET L TR ENb, Wik
WZBWTH[E UM A TIT b S,

JIS THUE T THlE SN2 AR M L 72\ T
RKOLEBY) TH 51950 FMED b DI 5k, HilF,
B, Sy ) —7TH Y, 70 FERITIET MDY
90 AEACLARR IS KRG IR R H IR %o

B BART 5 JIS B DR RERIC BV Tid, £
COEBEEBDD D ENOIMEK SN TS (1)
H A gk 0 - B b > & — D3l & 2 3% .
AR B VT D ZORENIKRE V.

iy & 2OV T, [G 0564 © &)@k — F 1 o
TAHRWIECA () PRI 25 1999 4125
ENTAHS 2020 SFICBEIE SN TV A DTI DY A b
ITHEHR L %22 o 720 [HEEEIE IS DO W TIZRR § %,

JISUAMZ XK BIEN S D& L TdFEaiLiE)s

skEMDIEREME R LRI O RBILRE

265



266

X5 5.04 SKMOERMED LIRMICRET B JIS %
(3zEk16 2FAL T, EEER)

JINSES BUBRHR HlE ERATCRIE

Z 2241 | EEMBIS RGBT A 19524F 78220 | 20114 2H21H
Z 2242 | EBMBDI v)LE—ERHERSE 19524F10H23H | 2020412H21H
Z 2248 | &R TERTTE 19526F10H238 | 20224 3H22H
Z 2271 | EBMBDOYU-TROOY Tkt E | 195648108 28 | 20194 3820H
Z 2274 | MBI OEIER RN GKERTTE 19744 58 18 | 1978% 78R 1H
Z 2275 | EEFAROF S RNEHERTTE 1974% 54 18 | 1978% 7H 1H
Z 2381 | ARx@EER5AER! 19794114 18 | 20174 3H21H
7 2382 ?’iiﬁ?d)ﬁ%ﬁ‘l‘?&ﬂﬁ@‘é7‘:6730)1;%1%‘}’?%’% 19984 68208

722384 | ARR[BBEZSYU>TELY 20194 9H20H

Hbo WHREEOW, JISMLEN TR WndDTY
HAM B2 5 & OV H AR R AVE O 7o e 3
Hbo WEHEMYEREEIC OV T HABME S ED
TR D 5

AT O JIS A ORI EIE AR o 12
BB L D b2, 1956 4E~ 1962 4 0 [FILZ il 58 -
s, 2ok, BERORMICHES THlE - k%
B LT 5o HABEHIPBOHIE - SIEFED
Faftntkry—iloTWnh,

REBEBR T, P28 JIS IEREE
k& LTHBKL T,

Isz=nEes

H AR DSR2 3\ TR B RESE S T35 2 158
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M P OERED LEMORBLRE EXRZMEER PR

5 AV HEAE W RS FTAE b B fiti%
1 | SkSAWT 7 V) — | BRI 405E~ | DRSS = | W - A |305-0047 FEESFHGERE L, 7Y
TERHES ] B | BRI 4145 BB 58 | K IR — 7 F—% v —}+H
OF X %53 Q08 1 FEAE XS] EDOFRIZE - 28
HER FH 121 | #EeRTEELER
2 | [REEMET—% | B 41485 | R - EITSE T 09 12 Bl Al o | PAfRRAS
Y= b1 Ny 7| DIBEBIAE I | B BWZ U =7 .| AREh
FUN— 5 BEZEDODF—% Y| Tnb
— MIHEEEH I N
TWbLDT, Ny 7
FUoN=NHBNIEF
OUFTRED 7+ 11
‘_’VC‘% Z)o
IY—TF—=HI—K
No. % FETI4E
0 |EESEHMEO 2 ) —FF—% = vilBr7Ta s 5 A 1972
1B | KA T - BRWEM 7 0 € ) 757 V% STBA 22(1Cr-05Mo) D27 1) =75 —% ¥ — b 1996
2B | FA 5 - BN 7 1 48 77 VA STBA 23(1.25Cr-05Mo-Si) 7 ) — 75 —% ¥ — b 2001
3B | KA T - B H A4 STBA 24(225Cr-IMo) D27 ) —FF—% 3 — | 1986
4B | FA 5 « BSSHBIH A 5 > L 244 SUS 304H TB(18Cr-8Ni) D27 ) — 75— % ¥ — b 1986
5B | KA T - BASHEHH AT ~ L A% SUS 321H TB(18Cr-10Ni-T) D7 J —FF—% ¥ — | 1987
6B | RA T - B A 7~ L Z4i% SUS 316H TB(18Cr-12Ni-Mo) ® 7 1) — 75— % ¥ — b 2000
7B | FA 5 « BB he Z MM STB 410002C) D27 ) —FF—F ¥ — | 1992
8B | KA T - BT 77 v #ifE STBA 12(056Mo) D7 ) — 75 —% ¥ — b 1991
OB |#ZRF—Eryu—FHr7asE®) 77N+ U A48 ASTM A470-8(1Cr-1Mo-025V) D7 ) — 75 =% ¥ — b | 1990
10B | # — ¥ ¥ 7L — FH##H SUH 616-B(12Cr-1Mo-1W-03V) D2 1) —F5F—% ¥ — b 1998
11B | KA 5 ROEANERM 7 02 757 VH##IH SCMV 4 NT (2.25Cr-1Mo) 7 V) — 757 —% ¥ — |+ 1997
12B | KA 5 - BRI 7 0 28 757 Vi STBA 25(5Cr-05Mo) D7 1) — 757 —4% ¥ — b 1992
13B|#—E >y 7L—FHAF > LA SUS 403-B12Cr) D2 ) —FF—% ¥ — b 1994
14B | B FEEA 5 >~ L A8H SUS 316-HP (18Cr-12Ni-Mo) D 7 ) — /55— % ¥ — | 1988
15B | A 7 >~ L A4tk SUS 316-B(18Cr-12Ni-Mo) ® 7 1) — 75— % ¥ — 1988
16B | V 7 #+ —~ — My #4855 0 1185804 SCH 22-CF (25Cr-20Ni-04C) D7 ) —FF— % ¥ — |k 1990
17B | R4 5 RO A2 B FMA SB 480(03C) D27 ) —FF—% ¥ — b 1994
18B | K4 5 KUOFENEBH~ YA Y E) 7F = v 4 Vil SBV 2(1.3Mn-05Mo-05Ni) @2 ) —FF—% ¥ — b | 1987
19B | R4 F - BcHgsM oy v %) 757 V% STBA 26(9Cr-1Mo) D27 1) — 75— ¥ — | 1997
20B | KA T - BB 7 0 €Y 77 VI STBA 20(05Cr-05Mo) D2 ) — 757 —% ¥ — b 1994
21B | KA S ROENERE 7 a2 E) 75 VM SCMV 3 NT(1.25Cr-05Mo-Si) D7 ) —7F—% ¥ — bk | 1994
2B | A% —¥ v F 4 A7 HSHENT G 4 Tron based 15Cr-26Ni-1.3Mo-21Ti-03V 7 ) —7FF—% 3 — | 1993
23B | H# A% —¥ ¥ 7L — SR #E S Tron based 20Cr-20Ni-20Co-4W-4Mo-4(Nb+Ta) D7V —7F—% ¥ — b | 1989
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No. % B FEHI A
2B | A =¥ T V= FH=v 7Vt 844 Nickel based 15Cr-28Co-4Mo-25Ti-3Al D7 ) =757 =% ¥ — k| 1989
25B | IEJ1%8 8 590 MPa Mk D 7 ) — 77— % ¥ — b 1994
268 | BA WA MK = » oV 7 1 A 8444 NCF 800H TB(Fe based 21Cr-32Ni-Ti-A) O 7 ) =77 =% ¥ — k| 1998
27B | it #2148 & 4 NCF 800H-P (Fe based 21Cr-32Ni-Ti-A) D2 ) = 75— % ¥ — | 2000
28B | KA 5 - B AT » L A8 SUS 347H TB(18Cr-12NiNb) D 2 ) = 75— % ¥ — | 2001
208 HAY — l:_/ 7 I/‘~ KR = v 7 Vi 8 4 Nickel based 13Cr-4.5Mo-0.75Ti-6A1-2.3(Nb+Ta)-Zr-B 1990
DY) =T TF—=FT— 1
30B | # A% =¥ T L—FHaw b Ei#44 Cobalt based 25Cr-10Ni-75W-B 0 2 1) — 75— % ¥ — | 1988
31B| 4 =€y =Yy My un®) 77y NF Yy A5 ASTM A356/A356M-9(1Cr-IMo-025V) D 7 ) =7 F—=% ¥ — b | 1994
32A | BMBEAE R 7 > L A B SUS 304-HP (18Cr-8Ni) BlAf . B8 R BT ) —7 57— ¥ — 1| 199%
33A | HAY =¥ 7L —NHSKER A4S [Fe based 21Cr-20Ni-20Co-3Mo-25W-(Nb+Ta) N1 D 7 ) =77 =% ¥ =} | 1999
34B | # A% —¥ 7L — F = v 7 VI #A 4 Nickel based 19Cr-18Co-4Mo-3Ti-3ALB © 7 1) — 757 —% ¥ — | 1993
35B | KA T ROENE#H 7 1 5 77 Y HI#H SCMV 2 NT (1Cr-05Mo) 07 ) — 75— % ¥ — b 2002
36B | ENAEBABANBER L7 oA€Y 75 Y #MR ASTM A542/A542M (2.25Cr-1Mo) D 7Y — 75 =% ¥— | 2003
37A | T #4858 SCH 13(25Cr-12Ni-04C) D 2 ) — 75— % ¥ — | 1992
38A | ik B 5a 0 ) 854S B OV 7 1 & SCH 24(25Cr-35Ni-04C) D 7 1) — 75— % ¥ — b 1991
39A | i} £t i £ 4 NCF 750-B (Nickel based 155Cr-25Ti-0.7A-INb-7TFe) D 7 1) — 75— % ¥ — |k 1992
40A | KA T - BRI R FGIE STB 510(02C-1.3Mn) D27 ) —FF—4% ¥ — | 2000
A1A i €21 2458 & 424 NCF 600-B. i &1 24 & 44K NCF 600-P K O #hsiade ik B = v v 7 a A 1999
B 4% NCF 600 TB(Nickel based 15.5Cr-8Fe) ® 2 ) — 75— % ¥ — |k
42 | BERE R 7 >~ L A4 SUS 316-HP (18Cr-12Ni-Mo) DY) 5 7 & —3 3 ¥ F—% ¥ — b 1996
KA T - BRWIRM 7 0 %) 7F VHE ASME SA-213/SA-213M Grade T91 (9Cr-IMo-V-Nb), #4 %
A3A | EN BRI 2 0 A 7F VA ASME SA-387/SA-387M Grade 91 (9Cr-1Mo-V-Nb) K O'FilA S 7 0 | 2014
LEYTF UMY — 5L A ASME SA-335/SA-335M Grade P91 (9Cr-IMo-V-Nb) D2 1) = 75— 4 ¥ — h
44 | EIRAAEMA)L A 1Cr-05Mo-025V il U8 12Cr-IMo-1W-025V #0572+ —3 a v 7= ¥ — |k 1997
45A | BRIEEA T ¥ L ASIK SUS 316-HP (18Cr-12Ni-Mo-middle Now C) B, H &R R OBHMTO 2 ) =7 F -4 ¥ —F| 2005
46A | FEEBAA 7 —HE S K STBA 27(9Cr2Mo) D Z 1) —FF—4% ¥ — b 2005
47 | T £ B8 4 44 NCF 800H-B(Fe based 21Cr-32Ni-Ti-A) DY 5 7 £ —3 3 ¥ F—% ¥ — b 1999
yop | EEAA 7 — & EHAE ASME SA-213/SA-213M Grade T92(9Cr-05Mo-L8W-V-Nb) R OB | o
JI& 4803 ASME SA-335/SA-335M Grade P92(9Cr-05Mo-1.8W-V-Nb) D 2 1) — 75— % ¥ — b
49A | H A5 —¥ Y= v 7 VA B4 4 Nickel based 16Cr-85C0-35A1-35Ti-26W-18Mo-09Nb 7 ) — 77— 43— | 2012
50A | 7)) — 77— % ¥ — MBI RICIUG L7 R 7 ) — 7R T — ¥ 2015
FRIEH AT v LA K SUS 410J3 TP (11Cr-2W-04Mo-1Cu-Nb-V), ZEEHA 7 ¥ L A8 K
51B | SUS 4103 (11Cr-2W-04Mo-1Cu-Nb-V) L OSSR A 5 — A 5 ¥ L A% X SUS 410]3 TB(11Cr-2W-| 2020
04Mo-1Cu-Nb-V) D2 ) = 75— % ¥ —
52B | AL I —H AT L A K SUS 410]3 DTB (12Cr-2W-04Mo-1Cu-Nb-V) D7 1) = 75— % ¥ — k| 2021
53 | WRE D AR MERE 2 0 AT ) 7F V@M J1S SFVCM F22V (225Cr-1Mo03V) D7 ) =7 F—% ¥ — 1 | 2007
BAA FEAARA 7 —HAEMME K STBA24]1(2.25Cr-1.6W) K OV B & 4 M M4 K STPA24]1 2016

(225Cr-16W) D7) — 757 —% ¥ — b
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No. % FEHAR
s5 | =7 7 VB &M NW6002 (Nickel based 21Cr-18Fe-9Mo) J U= & L ¢ GbE NW6002 (Nickel based | o
21Cr-18Fe-9Mo) D7 1) — 7 F— % ¥ — h
56A |FERA T = AT ¥ L AHEE K SUS304JIHTB (18Cr-9Ni-3Cu-Nb-N) D 7 1) — 75— % ¥ — |k 2018
_ :H 7 ;?&ﬁﬁ%&ﬂix 7 ¥ L ASE ASME SA-213/SA-213M Grade TP347HFG (18Cr-10NiNb) D7 |,
) =TT =5 =t
58 |BEARA T —HATF ¥ L AGE K SUS310J1 TB(25Cr-20Ni-Nb-N) D 7 1) — 77— % 3 — h 2011
59 |} £ 2 45 42 JIS NCF 718-B (Nickel based 19Cr-18Fe-3No-5Nb-Ti-Al) ® 7 1) — 75— % ¥ — b 2011
I No i L7277 7Ry OB
BT QRO 1R £ T AR # 3 T5HER ~ 5 R £ T B >10 JRE,
T2 LU OMNEE A RIS, A TONEE B USRI E LS,
BHET—5Y—b
No. I FETIAE
0 |(EREFZHSEMEONENT— 5 ¥ — MEREHH 1978
1 | Bblci v e 3580 S25C (0.25C) D A7 — 4 ¥ — b 1978
2 [BRMHEE T B R S35C (0.350) DI NI T — % ¥ — b 1978
3 | BEMAE I R SR8 S45C (045C) DR FRET— % ¥ — b 1978
4 |BRMAE S  3ER S55C (055C) DI MAFHET — 4 ¥ — b 1978
5 |[VA¥HEEHEIEH SM50B 282 Gk T oW N ET— % ¥ — b 1978
6 |¥—Er7L—FHAT LR SUS403-B(12Cr) D EilE 4 7 VIENSEET— 5 & — b 1978
7 |ENEERHZ 0 AT 778 SCMV 4(225Cr-1Mo) O ik £ 7 VT — % & — b 1978
8 | HEMHE TS A 45 SCrdd0(0.40C-1Cr) DFENIFE T — & ¥ — b 1979
9 [BEMHEE A 48 SCM435(0.35C-1Cr-0.2Mo) D IFE T — & ¥ — b 1979
10 [ BEhiAHE 35 1 4 480 SCM440 (040C-1Cr-0.2Mo) D AU E T — & ¥ — b 1979
11 |k S AR SM58Q 286 Mk TP ET — & ¥ — M —ilB R L O R R— 1979
12 [VEH5AEE ] 800N/mm? #h i ) S 28 & s Bk - Oy mAF Itk 7 — & & — b —3BR A o R R— 1979
13 [VAEefS I ES SM50B V) 7 73 ARG MR F O W T — 8 ¥ — P B o R R — 1979
14 |BEMRE 3 e 380 S45C (045C) D ERE Y A 7 VIENIFET — % ¥ — 1979
15 |BUEELE 2 7 > L 288 SUS316-HP (18Cr-12Ni-2Mo) DR 4 7 W B OMEH 4 7 VENEE T — % 2 — | 1979
16 | Bt v 4 49 SMnd38(0.38C-1.5Mn) DIENIFET — & ¥ — |k 1980
17 | BSAAE  FH £5 428 SMin443(0.43C-1.5Mn) O kT — % > — b 1980
18 |k IR IESH SM50B Ha ik F ol e T — 2 ¥ — b —3BRh o R— 1980
19 [VAEAESEH 800N/mm? sk I 22 G E MR F O T — & ¥ — ML ORI R— 1980
20 (VAP TEES SM50B V) 7 AREEH T ORI T — & ¥ — P B O R— 1980
21 M E R ES] SM50B 28G5 Mk T o & RIRITIET — 2 ¥ — b — B ORR— 1980
22 |RA T BN M SBA9 O il 4 7 VST — 5 ¥ — b 1980
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No. % FEHIAR
23 |BEBRRERE T A 480 SCM435(0.35C-1Cr-0.2Mo) D i 4 7 Mgtk 7— 4 ¥ — b 1980
24 | WM 7S A 453 SNC631(0.31C-2.7Ni-0.8Cr) D 7 — & ¥ — b 1981
25 | BEMRE A 48 SNCMA439 (0.39C-1.8Ni-0.8Cr-0.2Mo) D AFHETF — ¥ ¥ — b 1981
26 | HEMURE 5 A& 438 SNCMA447 (0.47C-1.8Ni-0.8Cr-0.2Mo) DI N T— & & — b 1981
27 [EPREE R IES] SM50B 286 HMk T O E T — & ¥ — k0% R— 1981
28 |FEh&EEH 7 u sy 75 Y4 SCMV 3(1.25Cr-05Mo) O ik 4 27 Wik 7 — % ¥ — b 1981
29 |BEMAHETET A 7 >~ L 2k SUS430(17Cr) O M7 — & > — b 1982
30 |BEMREE A 7~ L A ik SUS403(12Cr) O NAFET— % ¥ — b 1982
31 VB 800N/mm? #h ik I 28 G- iE Bk F O N E ZURITIFE T — & ¥ — PR OR R — 1982
32 | £y 248 & 4% NCF800H (Fe-21Cr-32Ni-Ti-Al) O s ¥ 4 7 VIt T — 5 o — b 1982
33 |BEMREE A 7 >~ L A Sk SUS304 (18Cr-8Ni) DA T — & & — b 1983
34 | KA T — RO R F WA SB42 286 T ORI T — 4 ¥ — F—In I o R R— 1983
35 |lif24diits SUH616-B(12Cr-1Mo-1W-0.3V) O @il i 4 7 Vg T — % ¥ — b 1983
36 |l £Xi #4788 & 4 H NCF800H-B (Fe-21Cr-32Ni-Ti-Al) O il R FRAFARH £ 27 VI gEET— % > — 1+ | 1983
37 |BEmiE i ILBESH SCrd20 (0.20C-1Cr) D AFPEF— # ¥ — b 1984
38 | WA M S25C (0.25C) DA £ 7 VIENAEYET — % 3 — b 1984
39 | b e 38 S35C (0.35C) DAXH A 7 Vg HEET— 5 ¥ — T+ 1984
40 | AR MM SPV50 22 G EIE KT OENIEET — & & — M —Ib DR R— 1984
41 |RA = ROENERH IR FZME SB42 AL HEBERTFOREN SRRZEET— 5 ¥ — b= oshE— | 1984
42 |BABEHE A 7 > L A SUS304-HP (18Cr-8Ni) D @il 4 7 VY7 — % & — b 1984
43 |BEhiRE R LBES SCM420 (0.20C-1Cr-0.2Mo) D NIFET — 7 ¥ — 1985
44 | BEMRE 5 F e 80 S45C (045C) DR A 7 Wi ET — % ¥ — 1985
45 | BEBRHEE T B 580 SCrdd0(040C-1Cr) DAEH £ 7 WV FETF — % ¥ — b 1985
46 |FEI7 g AR SPV50(Si-Mn, 500N/mm? YS) 2w il T 0N & Ui 7 — 4 ¥ — b= LR R— 1985
47 |FEHZ LM MM SPV50 (Si-Mn, 500N/mm? YS) A # 48 J OB B ol NFE 7 — 5 ¥ — b 1985
48 |ENZEM 2 a a0 77 28 SCMV 4(2.25Cr-1Mo) DES i+ 4 7 VIEEET — % ¥ — b 1985
49 |BEEIER 7~ L AR SUS304-HP (18Cr-8Ni) O il R B ARAARY 4 7 Vg ggtE T — % & — + 1985
50 | BRI LBES SNCM220 (0.20C-0.5Ni-0.5Cr-0.2Mo) O AFHET — ¥ ¥ — b 1986
51 | bk v T ILBESH SNCMA420 (0.20C-1.8Ni-0.5Cr-0.2Mo) D ALiE T — & & — b 1986
52 | BEMAE 7S A& 428 SCM435(0.35C-1Cr-0.2Mo) DY A 7 Wi bstE 7 — % ¥ — b 1936
53 |BABIELR 7~ L ASIM SUS304-HP (18Cr-8Ni) & & iEHMkF O A 7 — 5 ¥ — b —IS I LORH—| 1986
54 |BARIEREA 7 > L ASIM SUS304-HP (18Cr-8Ni) 22 A Heik F oM & RUZITFE T — & ¥ — b —IEIHORR—| 1986
55 |#—Yyu—sMruia®) 77y AF Yy L8 ASTM A470-8(1Cr-IMo-0.25V) ORilE 4 7 ViEWHEEF— 5 v — b | 1986
56 | B ST A 48 SNCMA439(0.39C-1.8Ni-0.8Cr-0.2Mo) D&+ A &7 Mg 7 — 4 ¥ — b 1987
57 |RA T — L OESZR R F SB42(C-Si, 420N/mm? TS) 5 &8 K OB B O WAk 7 — % > — b | 1987
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No. % FEHAR
sg |7 TEYH= MO mAEY T Y NF Ty LM ASTM A4708 (1Cr-1Mo-0.25V) O 5 il I [ AR A 1987
FA 7 VPENFET— % ¥ — b
59 |1Z4adi SUP7(2.0Si-0.8Mn) DEiH 4 7 VST — 5 ¥ — b 1988
60 [1X428 SUPIA (0.8Mn-0.8Cr) DEH A 7 WIESFHEET— 5 ¥ — 1989
61 |7V 3 = AAEA A5083P-0 (Al-45Mg-0.6Mn) DIEH £ 7 W ETF— % ¥ — b 1989
62 |78 20 5% 7 F V4 SCMV 4(2.25Cr-1Mo) O i i MAKIEAS 4 7 V577 — 7 > — b | 1989
63 [IX4a8 SUP12(14Si-0.7Cr) DFEH A4 7 WIEHFFET— 45 ¥ — b 1990
64 |7V I =7 AEEM AS083P-0 (Al-45Mg-0.6Mn) 284 EHKF O T — 5 2 — b 1990
65 |BAMIEEER 7 > L A SUS304-HP (18Cr-8Ni) ZE (R iaHak T D iE B 48 R OB O TR 7— % ¥ — 1| 1990
66 |RA T RO RFEM SB46 OHiRE YA 7 VIEHET— 5 > — b 1990
67 |RA T RO A i FHM SBA50 O EH ) S OB\ o il 4 7 W5k 7 — % ¥ — b 1991
68 |Mif ks SUH616-B(12Cr-1Mo-1W-0.3V) o 5 il bs R AE IR 4 27 WISt 7 — & & — b 1991
69 | T.H4 SKD61(0.36C-5Cr-1.25Mo-1V) DEH 4 7 Mg 55tk 7— # ¥ — b 1992
70 |7V I = AR ATNOIS-T5(Al4.6Zn-1.2Mg) DAY £ 7 VIEFFE T — % ¥ — b 1992
71 |7V =7 AEEIHIEM ATNOIS-T5(A1-4.6Zn-12Mg) D2 TR BM T ORI T— % ¥ — b 1992
72 | KA G ROENERM 7 0 A% 7F H SCMV2:2NT (1Cr-05Mo) DUl E A 7 VIESHEET— 4 ¥ — b | 1992
73 | A4 SKD11(1.5C-12Cr-1Mo-0.35V) D& 14 7 WIS T — % ¥ — b 1993
74 |7V = AEEW ATNOIP-T6 (Al-45Zn-15Mg) DAY 4 7 V5T — % ¥ — b 1993
75 |RA T ROENERN 2 0 A€Y) 77 V8 SCMV2-2NT (1Cr-05Mo) 22 S HfkF O HiIE T I T— 7 ¥ — b | 1993
76 |7V I = AEEA ATNOIP-T6 (Al-4.5Zn-15Mg) DA IEHMT O H 47— % ¥ — b 1993
- KA T ROCENESRH 7 0 L% 75 8 SCMV22NT (1Cr-0.5Mo) O #% 3% 458 [ OV BEA o v K 1993
YA 7 VIR T — 5 2 — b
78 |ENFEGH 7 v A 77 28 ASTM A387 Grade 91(9Cr-1Mo) O w5 bF FKAFARH 4 27 VIS T — % ¥ — b | 1993
79 | KA T RIS R FEM SB450 2252k F o iR etk 7 — & ¥ — b 1994
80 |7V 3 = AL EHIIEM A6NO1S-T5(AL0.6Mg-0.6551) D22 E i ik T OS5k 7 — & ¥ — b 1994
81 [AA 7 RUHENERM 7 0 AEY 75 /8 SCMV2-2NT (1Cr-05Mo) 240 iRk T 0 i 37 & BT 7 — 7 v — | 1994
82 |RA T BOHETIZ25H ik F8 SB450 226 Ik T 0 i 7 & RIZEFET— 5 ¥ — 1994
83 MO T — 5 ¥ — b 1994
84 |EBA R BANAT S Y 7 — 4 v — ~ HER 1994
85 |F % v &4 Ti-6A1-4V (900MPa #) O Fr kT — % > — b 2000
86 |7 =74 FARIMEG (12Cr-2W) O REIEIRA 4 7 VEFIEET— % ¥ — b 2000
87 |I¥4ad SUP7(2.0Si-0.8Mn) O X 74 £ 7 VEHHEET— 5 ¥ — |+ 2002
88 |7 =74 FRMEGM (9Cr-2W) OB & 4 7 VI d7ke k7 — % > — b 2002
89 |F % ¥ 44 Ti-6Al4V (1100MPa #%) ORI HFETF— 7 ¥ — b 2002
90 |WEHEMEE IR SM570Q fif fIE(RE 3 AW EHEMKF O REET — & ¥ — P —RBIS I 0% R— 2002
91 |Vt FEIES SM490B 1 F IR § A WEEMKE T ORI T — & ¥ — PRSI DR R— 2003
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No. % FEHIAR
92 |Ti-6AMV F % ¥ 44 (900MPa %) O ¥ 74 4 7 VT — 4 ¥ — b 2003
93 [I¥4adil SUP7 (2.0Si-0.8Mn) D& i 57457 — & ¥ — b 2004
94 KA FROENEEM 2 0 LT ) 75 28 SCMV4(2.25Cr-1Mo) DR MIRRAS Y £ 27 VI3 k7 — % ¥ — b | 2004
95 |WiF ¥ > DRIIFET—F ¥ — | 2004
96 |AHME LM SMA90B # B IAE T AN BHMTF ORI T — 5 ¥ = —WEOHR (201, HE Imm) — | 2004
97 |jFE S40C (040C) DX AW A 7 VIESHEET— % ¥ — b 2005
98 |7 % v 54 Ti6Al4V (1100MPa k) OF A H A 7 VIEGHREET—% ¥ — T 2005
99 |AHEME LS SMA90B # T IAE T AN BHM T ORI T — 5 ¥ — P —HWEORR (20 2, HE 160mm)— | 2006
100 |ZARIEIE 2 7 > L ZHiAK SUS310S (25Cr-20N1) D M miii& 4 7 VST — 2 > — b 2006
101 |5~ % » 44 Ti-6A14V ELI(900MPa #k) D45 T— 5 ¥ — 2006
102 | 538 S40C (040C) DB W H7 5tk 7 — & > — b 2007
103 |F % » &4 Ti-6A1-4V ELI(1100MPa #%) D% 57451k 7— # ¥ — b 2007
104 | BhiiE i I & 4480 SCM440(0.40C-1Cr-02Mo) O F A A 7 Mg sshtE7— % > — b 2008
105 |5 % >~ &4 Ti-6Al4V ELI(900MPa #k) O ¥ 74 4 7 WEHHFET— % ¥ — b 2008
106 | A 35 H & 48 SCM440 (0.40C-1Cr-0.2Mo) OB I 575k 7 — & ¥ — b 2009
107 |5 % ¥ &4 Ti-6Al-4V ELI(1100MPa #%) ¥ %4 4 2 MGtk 7 — # ¥ — b 2009
108 |AHeh s MRS SM490B 1 E IR T AR T ORI T — 7 ¥ — b—EORR (20 3, HWE 80mm)— | 2009
109 |} £ 2 & 4 NCF800H (21Cr-32Ni-Ti-Al) £ M B 4 7 VST — 2 > — b 2010
110 [% 7% ¥ A4 44 LM AZ61 (Mg-6AL-1Zn) & AZ31 (Mg-3Al-1Zn) D 47— ¥ — b 2010
111 [ % >4 Ti-6A1-4V (900MPa #) O EIE I A ¥ 779 4 7 Wdretk 7 — %+ — b 2010
112 | #5250 SUJ2(1.0C-1.5Cr) D ¥ A 4 7 Vg 5457 — % ¥ — b 2011
113 |= v 7 V&4 NW6617 (Ni-22Cr-12Co-9Mo) D E M ik 4 7 Vg 57k 7— 4 ¥ — b 2011
114 |t TS SMA90B 4 EIERE T ANEHEMR T ORI T — 5 ¥ — F—REORR (2D 4, HE 40mm)— | 2011
115 |F % ¥ 44 Ti-6Al-4V ELI(900MPa #%) DI M F 779 4 7 Vg dpetk7— % ¥ — b 2011
116 [ AR F v — ¥ L7 Behih i & 428 SCM440 (0.4C-1Cr-02Mo) O ¥ 74 A 2V 545tk 7 — & ¥ — b 2012
117 |ERIRESR$EEL FCD400 & FCDS00 O F A A 7 WIS ET— % ¥ — 2012
118 | A 7 ¥ L A4 SUS630 (16Cr-4Ni-4Cu) D& - &4 4 27 VIESHE7— 5 > — b 2014
119 |7V 3 =% A A4 A5083P-0 (Al-4.5Mg-0.6Mn) O ¥ 44 4 7 Vg 5545k 7— 4 ¥ — b 2015
120 |2 7 > L A4 SUS630 (16Cr-4Ni-ACu) D F 74 A 7 VT — % ¥ — b 2016
121 |7V 2 =7 A &4 A5083P-0 (Al-4.5Mg-0.6Mn) e D LM 5 54 4 7 Vg7 —% ¥ — b 2016
122 |2 5 > L A4 SUS630 (16Cr-4Ni-4Cu) D i S B 774 A 7 V9 55 51k 2017
123 |7V 3 =% A 484 AT075-T6 (Al-5.6Zn-25Mg-1.6Cu) DI - &4 4 7 VIS EY — b 2017
124 |ZAHA 7 ¥ L A8 SUS329]3L (22Cr-5Ni-3Mo) DA - B9 A 7 W47 — % ¥ — b 2018
125 |7V 3 =% A 44 AT075-T6 (Al-5.6Zn-25Mg-1.6Cu) D E 7 A 7 VIS5 T — % ¥ — b 2018
126 |7V 3 =% A &4 AT075-T6 (Al-5.6Zn-25Mg-1.6Cu) D BG4 4 7 VST — % > — 1| 2019
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No. 2 FEFIAE
127 | =M AT » L A8 SUS821L1 (21Cr-3Mn-2Ni-1Cu) DK - @44 7 VE T — % ¥ — b 2020
128 |7V I =7 A4 4 A6061-T6 (Al-LOMg-0.6Si) DK - &4 4 7 VIESFET— 4 2 — b 2020
129 | A A 7 >~ L A8 SUS327L1 (25Cr-7Ni-dMo) DA - &4 A 7 VIgEFRET— % ¥ — b 2021
BRETF—5>—hk
No. 2 FETIAE
0 |MRGad KA ERET— % ¥ — MERGETm 2002
1C |FeCr, FeNi ZitR&4 KRB ENET - v — 1 2010
2 |Fe-Al, FeSi ZitRke64 RABE/RET—2 2 — 1 2005
3C | RFEH, sl KRB AR ET—% v — b 2014
4C |Fe-P. Fe-Cu —JCR&E® KB EMET—4 > — b 2016
5 | RFEMOBHIHGRE U REORAEEFET—4 > — b 2011
6 | FEM KA ERET — 5 ¥ — b — KA T 08— 2019

H No \AF LT IVT7 77Xy FOEKR) :
Broiowhi : #14E. AR 34, B : 748, CHL: 10 4,
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[ DEMER LR ORBRE]

REEMFLOMEER (IERRK)

5% 324k £ PDF i
~=Y Btk 17 k-7 202348 A
2023 4E 3 1 (I£)
241 Vs 11 T-2 Bl o —% T-2 Bl o —4%
241 i 8 I 6 Rf 30 438 1% 6 IR 30 5t
245 Vs s 3~2 FEH (Bam) LY (ER) HEY (BRGR) & FER ()
265 i 17 RIS —B At 7 — £ MOEHMIERS — B A7 —
277 Vi 25 FEYTORMREHBMNETES FEWTORREHITE D
277 ¥l 14 AL Y 2 — 7 —DPHETE TV AT Y 2 — T — IR TE TV
287 Vi sl A KT
287 H 1 650 F (=344 C) 650 F (=343 C)
287 ES] 2 1000 °F (=544 C) 1000 °F (=538 C)
289 =N 11 —E CHEITERET S & —ETHITT S LIET 5 &
290 H 12 WEATVTYH HEATTY
290 +H 13 K& ATV DR W& AT MERE
291 +H 5 I3 T RSN FE ;T B VTR EET S
293 t TH56 Wi T — s HBons W7 — & 5N 5
294 i 3 BT -5 Hons B O T— 5 o sd
294 +H TA5 20 E NN O BERRETESEN 2 ENA O BUSHE 1
296 VS TH5 19 ThENDET RS 2 ThENDLIERHET S
301 s 8§~9 MR MO HESERY  EORE
306 H THHT7 (54 M) WA A 3
307 I 1~2 BB ZIE % A SER L TR BUBSEOTRMEITITER L T in
313 334 Fe based 21Cr-20Ni-20Co-3MO-25W- Fe based 21Cr-20Ni-20Co-3Mo-25W-

(Nb+Ta) -N

(Nb+Ta) -N




