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2-6 | & 2 0026 {0010 |0.15)0.009 | 0001 |0.041 |0.0011] <0.002 | <0.002 | <0.005 | <0.005 0. 0003
W % 10.0022]0.010 [0.14]0.009 |0.002 |0.038 |0.0010 | <0.002 0. 045 0.030 | <0.005 | 0.0004
2-7| 2 % 10030 | 0.37 |1.5410.020 {0.002 |0.040 [0.0015| <0.002 | <0.002 | <0.005 | <0.005 | <0.0001
) 2 00020 0.38 |1.56)0.021 |0.003 |0.042 |0.0015| 0.046 | <0.002 | <0.005 | <0.005 | <0.0001
2-8 |XE & 10032 [0.025 |0.69]0.047 |0.002 &033 0.0025 | <0.002 | <0.002 |°<0.005 | <0.005 { 0.0008
W% | 0.0018]0.023 | 0.69]0.045 |0.002-|0.033 |0.0022 0.035 0.020 } <0.005 | <0.005 0. 0006
2-9| %006 |0.02 0.069 |0.008 |0.035 |0.0018 | <0.002 | <0.002 | <0.005 | <0.005 | 0.0008
w2 0.0019 | 0.023 0.070 [0.008 (0.032 |0.0019| <0.002 | <0.002 0.046 | 0.041 | 0.0008
[Z 3]

A% | A7 daza B2 dazd | Z3aAr)

o |&dE |Ages itiEa R A 99|49 igag| B R AR

FELE & = HEANEA ex k2

PR R -3 c i Cc i C imm|{mm: % G s
2-1]1090i915:660:4.0 — . - -

4 {2-201090:910i670i4d4.0] — i - -

A l2-3[1090:930:650:3.2f — | - -

4 |2-4{1130;930:660:i3.5| — i - -

2 |2-6{1050:910:660;5.0/ — i - -~
2-811130:915:630:4.0| — : - -
2-2,1090i910{670:4.0/0.8:80.0[850:60

@ |2-3{1090:930i650:3.2/0.8:75.0/820:50

e |2-5]1150:890:660:4.0/0.9{74.3/850:60

T l2-6|1050:910:660:5.0[1.2:76.0/850:60

% 1o-7|1100:880:670:4.0/0.8:80.0/850:60

¥ 12-8[1130:915:630:4.0/0.8:80.0/800:60
2-911100:920:685:4.0/0.8:80.0{850%60

% |2-1]1090i915:660:4.0{0.8 75.0/850:60

2o[2-2[1090:910:670:4.0/0.8:80.0/800:50

5oy 23|1090:930:650:3.2/0.8:84.0{820:50

“12-4]|1130:930:660:3.5/0.8:80.0/850:60

¥=ly s 1150:890:660:4.0/0.9:77.5{870:60

B 2-6]1050:910:660:50[1.2:70.0[830:50

Bl2-7]1100:880:670:4.0/0.8:80.0/860:60

2 2-8[1130:915:630:4.0/0.8:75.0/830:50
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[# 4]
A% (ABZ | 7ARBEY @) *3 | guaza (1D 2| =354
o |edzguaia Bia B org | AD) *4 54
2 EiZ = § gaw oA g (98 x5
AR | sl Nm? i Wi % 23 3 A
2-1{197:325:51.5} - 0.7 i - -
@ |2-2]240i379:41.0] - 0.0 - -
@ |2-3]220i345i44.2] - 0.0 - -
. l2-4]242:373 42,1 - 0.0 ~ -
“l2-6|184i319i51.6: - 0.8 ~ -
¥ lo-8{205:350i43.2] - 0.5 - -
2-20235:372:41.3 2.05] 0.1 | 1.8 -
W 12-31198:344:42.8:2.15( 0.4 1.2 -
@ |2-5[248:408:38.1:1.79] 0.7 1.0 -
4 l2-6]1551292:56.2:2.52| 0.0 0.0 -
i 2-70237:373:43.6(1.98] 1.2 1.3 -
3 . . .
“12-8|208i355:41.9:2.00| 0.5 0.4 -
2-91257:396:40.0:1.96] 0.1 0.3 -
¥ |2-1]164:301:48.6:1.89] 2.3 0.7 2.0
Zop2-2|235:372i38.0:1.76| 1.9 1.6 1.6
5 o 2-3]201i349:39.5:1.88| 2.3 1.6 2.1
iTl2-4|240:370:38.211.77| 1.7 2.2 1.2
£ = ol : : ;
D ol2-502501413:34.801.51| 1.4 0.1 1.2
T l2-6]160:292:53.5/2.25| 0.4 1.4 1.8
lo-7]240:375:40.7:1.67| 1.4 0.7 2.3
® 2-8|210:355:38.7:1.72| 0.3 2.8 2.2
2 3% H 40 JAAHM » 1~ » 5= 612 2A0IE ==
»] WOIATO| Yo HXERO PAXA, SROIAZI YT Y2 HAZNAMY ZA.
*2 HHAAEO| AR= FZRAAIZ, ESO0IHESZES BR= SHAZ9 MIHAIZ.
x3 JIS 72201 5EAIEES ASHA JIS 222410 [t &l AIZLCH
4 2220 20/E 76t MMZ0IZ AN HISZROH(5). Hel8R
5 MO0l Bos NZMAEYNSED AJNXIE0IZZ 25 Helohh 222 P60 1A
2 10& BIFHCH <1

MEZS DALOIYSBSHAMAN HAGID, 0 BRAE BEAIRC

[&LAI0) 3]

CHSOl O 2o MEOR MO HSO2A IFHDZELHAN SHI H1 U= HB8HLS I2UEE %
AFCH ANIBES 2 29 MAI0] 19] X 152 N0.2°| WOIABS ABHCH HIRURN ZSIX 0 2o
HES20l 02 SSa 2ot 1P D2E WA PEJINEAL20IELUC Yoidms ASHL, 8
Mrode HENQ 22 ZO0A, UAXSS 3.6mz2 ALLMEX o= 0o MRXA02 BT
DNZAES RAMOBAC HEDS0ICH HAZH NEXUSHS(BHEHZ LHK ACHD sr=si4o 2
HE O ZDE BAISC. THOZ YHGS0 = LY ABUME (1Y PEIINEAL20SLE Yo
AT £FO| 22 N2AC UL AIVATE BRI USHH Koo BILO IFHIAE HHATS A
10~20% 2 222 €of ULk

[&LAIOH 4]

H 50l BEAlots 4572 ZES dZ-RHUSEINAS SH2Z ZEXotL] AHLZohA HEFXZE AARUCH
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AE=ED|0E HIE0 EAGHSO0l 22 =(1)5HR0 MXAEd0IIER(2)IF &R =0 . e,
Si0 @ 29%, AIO @ 7%, Ca0 : 3%, NaO : 13%, F : 7%, C : 2.5%8 FH=Z22=Z ot= AE AMEIL. E&XE
diol3e X2 1.5 £, ScHES UEEE= 1.0nin, SHESFHE 280mmO|Ct.

Ol2t2Zi0l 3t0d HES CE= 0.026~0.030%= Tt S22 LRE MWHMNM HEH2AES & 2 HA
SH2somME, HEE(AL )OI 6.3~7.7mm, HE(SHS)0l 6.6~7.4mACHE, HA= =cHE FHLE H

s).

OI9H2H0I510f MIZBH Zef=S HPZo| ASH0IZE 51 91 JHERE 1080~1170C, USEERSE
890~926T, HFPTE50~700CE S OIUCH FAWSHE 4.0m2 HCH MNB 22U S50
ol ZEYAS BUIS SBNA WA BIINE AC. E 0 RIS BAS ZASDIRIH SN
2loloz M=oz 2 SWAIH D2AIIS sIACH A Held AN

42 MAIZHTAS 0.8MIK WS SHACH LI SE0). WHDARLE N5 RYMEHAN %
2zoz 232 O

T, €O 9DYS MABJOIUTI2AAS WO SHAIUCH ASXEBYTAS 22T 10C/Sec, 2
21850C-505ec, ZHUQ 0.8%0ICH £, ASSJOIACTIZet0lS RMSIILR2-SAZ-EE-8Z52-
ERQOIIZ PO YD, SSHE5T/Sec, HVZLLEB0CT, EZENS HYSTM0T, B33=
21500°C-10Sec, ZESHH0.8%, OF 2l 2450/ m ALt

HHDYUS AALACICZ HHOF WS STAIF MACHH HlBS ZACH EOES AAZDY HE
NEZDE E 601 TASCH 0DINN 120/2t05Hs 22 MY A2A3 BT REX AT(SHR)E |
Z=2 28I

£, HuZAH AIZE 22 BEEH2E MDD /A= IFELEM 422 € 1 0.0018~0.0031%, Mn : 0.12
~0.18%, Al : 0.029~0.036%, N : 0.0018~0.0029%, B : 0.0002~0.0006%= Z &, A, EE'IJ*I’P At
Ol== AAIMS 21 JtsEtet 2 &2 XS LT HOoE 5022014 HIOIELJ &2 X0ICH

[Z 5]
Eoapwoo] A Aol o e F e A C "=z %)
C Mn P Al T i Nb B
ZA_|0.0022| 0.20 0.016 0. 032 0.047 ] - 0. 0003

7B 10.0018| 0.20 0.009 0. 027 0.035 0.013 -

ZC |0.0024| 0.22 0.020 0.036 - 0.051 | 0.0005

2D |0.0018 | 0.17 0.073 0.031 0. 039 0.016 | 0.0007
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[Z 6]
AANGA 2 EAE
- 71 A A8 A * ] EAEe (13)x2
= No | wuazs |awzs [0 2] | a4 | ada
® - N/ mm? N mm? % e B3 2] 2lojm
2aEz Al 201 323 |50.1| — 0.0 0.1
Q .
q | 2E3Z B2 205 330 148.7| — 0.0 0.0
B T e T 312 |s0.2] — | 2.3 | 19
2agzgA |l 158 302 |50.4]2.33] 1.8 0.8
BaugA | 2 157 300 [50.1]2.23] 0.4 1.7
2Rz A |3 153 310 |51.6[221| 0.0 0.0
% | wwanB |4 157 309 |[50.5|2.21| 1.8 0.6
o3
7:; 2432 B |5 151 303 |49.8(2.20( 1.7 0.0
o EudAC | 6 157 305 |50.3[2.21| 1.8 1.0
wBugzc | 7 160 306 |49.7(2.32| 1.0 0.7
Eamz D | 8 201 356 [42.6[2.08] 0.4 0.2
FET T 150 | 295 |52.5(2.36| 10.5 | 7.6
3 2umaA |l 166 312 |48.4(2.02| 1.8 0.4
= 2amgA | 2 171 316 |48.9(2.09| 0.1 1.6
= 2ud3B | 3 170 311 |48.6|2.09{ 0.5 1.8
i: =2z C | 4 174 325 |48.4(2.04| 2.2 0.9
o| 2uwzC| s 169 317 | 47.9|2.14| 3.7 1.3
| 2uwzC |6 172 315 |48.7|2.05| 1.4 4.0
2| 2umaD | 7 200 348 | 41.8)1.%0| 0.2 0.2
A wapmoaD | 8 199 349 |39.9/1.8) 1.5 0.2
2u33D | 9 200 346 139.611.95 1.1 0.4
Cwmm | | 1es | 314 |47.7]2.19] 17.3 | 9.6 |

3d

60l AU M JIs+1 H 22 WE=2 LSt 20 .

*1 JIS 72201 5 AIEES AMSStD JIS 7224100 et AAIRCH. £ MESE I 20I2E S5HA0AM
Aot 1 X0 2ol EAIRCH

2 2R 20IE 7ot HMZ0IZ2 LA HIE2 ACHS).
2

=

E 60 BAIGISOl JIMABIE 2 LYAD HDBO AMOIIE S OIS L S2 24AK5H5HD
AS TN =2 LYUAT IFL0l 2Rt 25l B WES HSotD Us A4S ¢ = AT =2 2
210/ 0| o2t JIHAIEX Motol @02 EZo EAFIN HS0/2tD 4248 & UK HEH0YS
BEADNMNE IS 20mFE 015te 50| BAFIIG0I2tD AHECH

CHSol ESS0 28 20000 AT, YOIAT U 335 SSOATI AW AN YHNE X
B HHS 2 & AAC A0l FGICH HIDO IFRUAS SABTHNES 2%, HAUTY SBOIAS
SLTUNE A2 1042 ZJ1et SZSOIAE A0 Uot01 = ZYUHE D% HED UCH OIS
STEI0= S20/QA0 HR2s 25 F0IS ZE0l A0l AT ESH0 A0 S IFFUAS
2230l oj2e BIHS0 IS A0IUCH

T, 2 POl WoIAE U BSOINCI WO HHES D ST AWM BN 2= =2
2N 0122 ZHEAO MO Mot CIS (HEXol M0 Jbsst 20ICH NSNMAE IFESR E
O 20| X AN EAXAS 0122] HHHE SRZE HAS ALK 002 S A2
D10t Of2{RXIS = Sl ADIs ZB0l HALU 20 220 015 ZAWHT MR &
CS2 HS BEXo2 2¥Ee LA 202t JINE & UL

[&heiatel 018IHsA]

= oo Ol IFHMSUTO 24E AHO0| HRHDZ MEAIY FMAET H2LD € WBO2M 45
T SAIE XSt ANE0 Os MEAFR0SLE HHABOILF 340~390N - mZ HELAA20|5
AS DYT YeiATmE M| 2M0| Y= 2FS 2R HON NHSIHES SRS Al YUE
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=8

XAHIE2, Si = 1.5%, M = 2.0% P = 0.15%, Al=0.01~0.15%, N = 0.0050 & &S5, £, T
=2 AMEIOIERA ZEMEtS CZ 0.01~0.08% &S50, WS ¢ = 0.005%012, & Ti=0.02~0.10%,
Nb=0.01~0.10%, V=0.02~0.10%, % Zr=0.03~0.10% O 1E2 £= 252 0|M42 B95iH, BA= AX
MOoZ2 0|S A9 EFE22 EMotD UHKE Fe ¥ £t E222 PALsE, ¥, 4o, Z2 =
S TOX2IZHO UOIAS THHZE0| M2 2YEAZ ABEX 2=,

28 2

MUY ISR, Si = 1.5% M = 2.0% P = 0.15%, Al=0.01~0.15%, N = 0.0050 2 &S5 1, =,

2, AMIEIOIERA ZM5ts C2 0. 01~0. 08%2 SR5IH, WHE2, ¢ = 0.0050%0/2, < Ti

=0
~0.10%, Nb = 0.01~0.10%, V = 0.02~0.10%, % Zr = 0.03~0.10%. 2 1587 L= 28] 0142 &%
O, 4= AdEH2Z 0|2 A2 BHI=SZAN EMotl ULNXR Fe ¥ S0t 222 #4511,
S0l CHAl B=0.0001~0.0015%E &Rot=, 29, dH, 28 &2 EHXCISI0 ANA EHZEOI

Ot

28 3
XY 82, TE0| AIMEIOIERA ZX5HS C = 0.01~0.08%, Mn= 0.1~0.4%, P = 0.08%, Al = 0.01~
0.10% 2 &95t0 Zol MatA Ti = 0.01~0.08%2 Nb = 0.01~0.08% 2 1E2 L= 2z=2=
250, UHAE Fe 2 2010 2222 2ACD, J2110, WE0l ¢ = 0.0050%, Mn=0.1~0.4%, P
£ 0.08% Al =0.01~0.10% 2 BS5tH, = Ti = 0.02 ~ 0.08%, Nb = 0.01 ~ 0.08% 2| 152 L= 2
E22 8950, UNKE Fe L 2JH 2222 PAEHE 202 SHOR 5t 2MEAY OSZTX &
=

A8 4

MUY 82, TE0| AMEIOIERA ZX5Hs C = 0.01~0.08%, Mn= 0.1~0.4%, P = 0.08%, Al = 0.01~
0.10% 2 895t0 Zoo| kA Ti = 0.01~0.08% 2 Nb = 0.01~0.08% | 152 F= 2x522 525}
0, UMKE Fe ¥ =270 2222 2ACD, 1212, WS0l ¢ = 0.0050% Mn=0.1~0.4%, P =
0.08%, Al = 0.01~0.10% = &S50{, = Ti = 0.02 ~ 0.08%, Nb = 0.01 ~ 0.08% o 1E8 L= 2=8
= 59510, UNHXE Fe ¥ 2JiI 2222 2ATD, ZWS0 CHAl B=0.0001~0.0010%2 & S5ts
S STOR Gt 2XEAY HBZX s

38 5

HASOl UOIA, Z2HEN UANAH EES29 SHE U ol WSO 5~15%01 28 SEXO=2 &=
SHEAY ABEX =

273 6

RSSOl ANA, =cHE0 UM EER2 SHcs 2H ol WSR2 5.0~9.0%2 XS SE2=Z o

M8 7

XAHIE2, Si = 1.5% Mn = 2.0% P = 0.15%, Al=0.01~0.15%, N = 0.0050% £ &S50, £, &
=2, AMEIOIERAN EMEtE CZ 0.01~0.08%2 S95t10, WWS2 ¢ = 0.0050%0104, = Ti = 0.02~
0.10%, Nb = 0.01~0.10%, V = 0.02~0.10%, & Zr = 0.03~0.10% o 152 £= 2ER0|AS 8R560D
EIAS ARROR 0|S HAS ES22A Z5HN, LN Fe 2 £t 2222 R4GEs 242 =
o2 5t= ABAE ZHO YA HEHZAE0| M2 2HEHA SH2AT

=3 8

XHIE2, Si = 1.5% Mn = 2.0% P = 0.15%, Al=0.01~0.15%, N = 0.0050% = &S50, *, &
=2, AMEIOIERA EMals C2 0.01~0.08%2 95tD, LIE2 ¢ = 0.0050%010, &= Ti = 0.02~
0.10%, Nb = 0.01~0.10%, V = 0.02~0.10%, % Zr = 0.03~0.10% 2 1E2 F= 2ER0/AS &951D
EIAS ARROZ O|S YA oM 2222 24ED, THS

EtSt=2 AN EMotH, UHXR Fe & =

212 SHOZ o= INEL AW

==
l
=
@
Il
o
(@)
l
e
(@)
(&)
(@2]
=
U
oo
30
Qi

e

H7801 YOI, H2HIE2, TS0/ C = 0.01~0.08%, M1=0.05~0.40%, Al = 0.01~0.10%, N = 0.0050%
= 53250, UNHXE Fe ¥ 2JiI 2222 AN, WS01 ¢ = 0.0050%, Mh= 0.05~0.40%, Al =
1~0 =

0.02~0.08% E &=otH UONXR Fe & =0t =222 FHdHe A
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38 10
Mogtol AMM, 2EHIE=2, E50/ € = 0.01 ~ 0.08%, Mn= 0.05 ~ 0.40%, Al = 0.01~0.10%, N
0.005%, B = 0.0001~0.0010% & &=otH, LHAR Fe ¥ =S0tll ===242 A48, WSOl C
0.05 ~ 0.40%, Al = 0.01~0.1 .0050%, Ti = 0.02 ~ 0.08%, B =0.0001~
aQ

0.0050%, Mn = 0%, N = 0.0

0.0010% E SS95tH LXK Fe L 2II| 222 IHLEE S SHOR 5= 2MEA LAH
s 11

M| 82, TZ0/ C = 0.01 ~ 0.08%, M= 0.1~ 0.4%, P = 0.08%, Al = 0.01~0.10%, = &S5 1
C TQO WatA Ti = 0.01~0.08%2 Nb = 0.01~0.08% O 1E8 £= 2E22 #9510 UHXIE Fe 2
St 2222 PAYD 1212 W0 ¢ = 0.0050=, Mn = 0.1~0.4%, P = 0.08%, Al = 0.01~
0.10%, = &S50, E Ti = 0.02~0.08%2 Nb = 0. 01~0. 08% 2 158 L= 2E8E 8950, L0
XS Fe L EIH 2222 PHGE 202 SO 5l= 2XEA HAT

8 12

M| 82, TZ0/ C = 0.01 ~ 0.08%, M= 0.1~ 0.4%, P = 0.08%, Al = 0.01~0.10%, = 5|51
o ZQO MatA Ti = 0.01~0.08%2 Nb = 0.01~0.08% O 1E8 £= 2E22 5950 UHHXE Fe 2
29 2222 2AED 121D WE0 ¢ 0.000 = %, M= 0.1~0.4%, P = 0.08%, Al =0.01~
0.10%, 2 &S5tH, = Ti = 0.02~0.08%2 Nb = 0.01~0.08% O 152 F£= 2=E22 &951D, LIOX
2 Fe U 2JiI 2222 FACD, TUS0 CHAl B=0.0001~0.0010%= BtQ5t=s A2 SXO2 5=
SYEA BIAT

i-l__rlgl' ‘]3

378 14

RIS UOIA, SZBO ANA BES2 SHE YO BHM WSRO 2~8%Q A2 SHOZ o=
SXEL A,

iy

F 15
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=X ZHYO FUHA BEE NI

o
Zgote MPHE SSOtHA scHEES0

7R 2

H20gt0l AAM, HLHESO CHAl BE 0.0001~0.0010% ERA=s XS SR ol I MELY HEF
L s MEgd.

A 22

RI208H L= 21801 QUAOIA, 0.5~5%2 EBIAS B REIs NIQHE 226t 202 SEXO2 5= 2MEL
2% ABEE =0 HEYY.

8 23

GlE=E = =US 220 ot O HUAHABGE =XUsE 5120 QX0 =HO SHE =
Ciote R2UES Q60 Z2NEUE HAGHD, 1 RSARUUNE AR 2AZ2]) 51829 2
AT22 DA =XZ AAIGHD ESD WES0| X0l CH2 20Ot 2ES=H2 HAGs Ha=X
S0 UOIAl, HZHIE2, ¢ = 0.0050%, Si = 1.5%, Mn = 2.0% P = 0.15%, Al = 0.01~0.15%, N
2 0.0050% 2 &95tD, UHXE Fe & 2JH 2222 2HTE BAS AE=X =0 =Y 5H0
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