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Summary

Energy consumption and CO; emissions in steel production by electric arc furnace mills is one
quarter to one third that of blast furnace mills. Furthermore, electric arc furnace steel is the
most appropriate method for effectively reusing or recycling valuable iron and steel scrap
(hereinafter referred to as “steel scrap”) from high quality steel sheet containing rare earth.
Such steel sheetis used in automobiles and many other products. For thatreason, steel
production by electric arc furnaces has an essential role to play in building a
recycling-oriented or low carbon emission society.

Traditionally, concerns about electric arc furnace steel generally have been technological
issues, such as 1) non-homogenous chemical composition, 2) inclusion of copper and other
contaminants that impair manufacturability,and 3) inclusion of large amounts of nitrogen in
the steel from the open-air plasma melting process. In addition, because hot rolled flat steel
manufactured by electric arc furnace mills is a relatively new product compared to that
produced by blast furnace mills, it is not yet used to a great extent in automobile production.

However, electric arc furnace mills can now manufacture high-quality steel sheet using waste
scrap obtained from the scrap market as the main raw material. This has been made possible
by technology that enables the production of high quality steel materials through the
application of tramp elements or precious metals from low grade scrap and advanced process
control that prevents the brittleness caused by copper and reduces compositional disparity. As
a result, it is thought that electric arc furnace mills can now make steel sheet of sufficient
quality for automobile manufacture.

In this study, we manufactured high-strength hotrolled flat steel of 590 megapascals (MPa)
class or higher on a trial basis. By verifying its quality, we proved that it was possible to
manufacture high-strength steel products for use in automobiles from steel scrap and that it
was possible to recycle steel scrap in this manner.

The target of the trial manufacturing was to produce steel with the same or higher tension
characteristics of 590 MPa-class high-tension structural steel sheet currently used in the
bodies of automobiles. The tensile strength (TS) and elongation (EL) product (TS x EL) of the
prototype was measured against that of the 590 MPa class dual phase (DP) steel produced by a
blast furnace.

Summary Chart 1 below below shows the targeted TS-EL product curve and the reasons for
setting the targeted values. The tension characteristics of blast furnace steel are represented
by 590 MPa-DP steel with TS of 600 MPa, EL of 27%,and TSx EL =16200 MPa% and 980
MPa-DP steel with TS of 1000 MPa,EL of 16%,and TS x EL = 16000 MPa%.In terms of the TS
x EL product, it can be said that a product of 16000 or greater indicates a balance of tensile
strength and ductility equivalentto currently used steel materials and that the higher the

product figure the better. Our study was structured and designed to achieve targeted tension
characteristics of TS of 1000 MPa, EL of 16% or more, and TS X EL >=16000 MPa%.

P-9



The concept for the creation of materials for the trial manufacture and the basic
manufacturing process were taken from the Ultra Steel Project led by Japan’s National
Institute for Material Science (NIMS). Structure manufacturing technology based on fine grains
developed by the NIMS-led project was adapted to bainite structures where 1) the fine
granulatioin was refined using the thermo mechanical treatment process during hot rolling
processing (y grain size: 10 pum level),2) bainite and martensite-austenite constituent (MA)
structures were formed from the fine prior-y grains, 3) producing the prototype coil using
actual manufacturing machinery by winding the material into coils of steel within the yrange
and achieving bainite transformation. The manufacturing processis extremely simple for such
a class of high ductility and tensile steel, and also excels in robustness.
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Summary Chart 1:Targets Set for Trial Steel Sheet Manufacture

The main material for the prototype was steel scrap (70% or more). It was melted in an
electric arcfurnace and made into thin steel sheet of the same thickness as that used in
automobile bodies. The scale of the trial included producing 11 slabs (153 metric tons) from
the smelting bath,and three slabs that met manufacturing conditions were used for the trial
rolling process using actual manufacturing equipment. For one of the three slabs, a
temperature substantially below the targeted figure (low temperature) was used for the coil
winding process, while the temperature used for the other two slabs was somewhat below the
targeted figure butrolling occurred under expected conditions. The thickness of the second
slab was 2.3 mm while that of the third slab was 2.0 mm. The properties of each of the
prototype coils were evaluated in comparison with 2.0 mm coil applicable for automobile
bodies. The width of the prototype coils was 950 millimeters and total length was 600 meters.
The results of the survey are summarized below based on the obtained results and findings.
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Targeted Composition and Actual Constituents of the Prototype Material

As indicated for the Si-Cr-Mo series in Summary Table 1 below, we used a composition to
ensure thatlower-bainite structure would be the main structure forming during the coil
winding in the hot rolling process. We determined the constituents from the point of view of
maintaining the strain hardening rate of fine carbide precipitation within the high strain range
and achieving toughness in weld fusion zone solidification and heat-affected zone (HAZ) for
spot welding. Although copper was approximately half the targeted value for constituents, all
other constituents measured on target. The copper constituent was low because the ratio of
low-contaminant scrap from manufacturing cuttings of automobile companies (new scrap
waste) was 50%. The remainder of the steel material was sourced from domestic heavy scrap.
We did not note any impact on the structural formation plan as a result of the low copper
content. Based on Tokyo Steel’s pastrecord, 100% domestic heavy scrap can be used in
manufacturing,and the proportion of copper would be approximately 0.35% in such a case.
Although copperis a cause of brittleness during heat treatment, Tokyo Steel already has
technology to prevent this effect. Naturally, greater use of new scrap waste would result in a
lower proportion of copper.

Summary Table 1: Material Composition

C | I Y | g | ST N Mo
Ul\
Targeted 019
figures (0.18< 21.00 0.40 0.015 0.003 0.30 0.10 21.00 0.3
N <0.20)
Manufacfured 0.182 1.108 0.53 0.029 0.005 0.16 0.11 1.01 0.30
Slahs 0.18] 1.074 0.52 0.029 0.005 015 0.10 1.01 0.30
Man“ff‘“?“’d 0.193 1.091 0.45 0.025 0.005 0.14 0.06 0.98 0.33
v N T B | ca | mi | Al o | N
nn
Targeted - - 0.015 - - - - 0.030 20 40
ficlires (30) (70)
Manufac]tured 0.017 0.007 | 0018 | o010 | 00016 | 00020 | 0.008 | 002 36 78
stee
Slahs 0.017 0.006 0.017 0.000 0.0016 00010 | 0008 | 002 21 76
Man“iaCtFred 0.011 0.004 0.012 0.001 0.0019 0.0011 | 0007 | 0.023 36 68
* ETarget .The other ingredient was made into the usual manufacture range.

Manufacturing Performance (t = 2.0 mm coil) of the Prototype Coil

By doing repeated measurements of the cooling of the prototype coil manufactured within
targeted conditions after finishing rolling, we produced the continuous cooling transformation
(CCT) diagram shown in Summary Chart 2 below. From the chart it can be inferred that thatthe
product was refined to the y grain level using dynamicrecrystallization and other processes
during the finishing rolling stage, then cooled and as targeted wound into coil within the bainite
transformation range. The temperature measurements shown in the chartare of the outer
peripheral of the coil, however, the temperature inside the coil was even higher and therefore
the coil is thoughtto have cooled within the bainite transformation range throughout. Summary
Chart 3 shows the cooling of the outer peripheral of the coil after winding.
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Arise in temperature thought tobe the result of latent heat from transformation occurred
approximately 50 minutes after the completion of coil winding, indicating thatthe high
isothermal temperature was maintained for a substantial period of time.

== Folling Temperature o Thermorraph Temperature
Interm figures are Measurement of
calculated) { Cnatermost Ciwcum ference

\'
,_\
\

Tesperature [degl

\

Hy (anriaseaundy (298 (268} (217
e St Nttt St e y
i 18 120 1000 1074
Time [zec]

Summary Chart 2: CCT Chart Coil Cooling Performance
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Summary Chart 3: Coil Cooling Performance after Rolling

Fine Grains and Structure Produced

The structure formation plan for the prototype was to form a fine granulation (prior-y grain
size: 10 pm level) with the thermo mechanical treatment process during hotroll processing (y
grain size: 10 um level). As can be seen in Summary Chart4, the prior-y grain size was
approximately that of a fine bainite structure of about 10 pm.
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Targeted Properties and Performance

The mechanical properties of the Adurol coil with t =2.0 mm manufactured within the
expected conditions are shown in Summary Chart 5. The sectional properties and
manufacturing conditions (temperature after exiting finishing rolling and temperature during
coil winding) along the fulllength (about 600 meters) of the coil can be seen in Summary
Charté.

Priot-bainite grain sie about 10 pm

Structure formed under optimum rolling reduction
“and control of cooling/EDT/CT during stand period
Prior-bainite grain size about 10 um

= MA finely dispersed within matrix (8 + M)

Saturation peckling acid solution + surface actwvating sgent) = lerne chlande 2 lgued efching

Magnific :

sk b b
logation

Bainite + [Martensite] + MA

Summary Chart 4: Fine Grain and Structure Produced

= EL: 308 o more

40 | Basictypeof 5tru.qura|.5left|: Plat of the properties of a coll with 2.0 mm thickness
shoetfor aukomobilebodies | |

{Goad balance betwieen

35 | farmabilityand crash |

performance and applicable

foawide rangs of parts)

0 * 1 T iy

A
RS

* EL:15% 0or more-
[Prepertyaf ' . .

. Excluding the ofl
progucts] i bl

£4 ] e \, [Baupe sections
wﬂf SRAMES RS . Each sactionaf fie coil
fracturingofpartsina \

callision
' . = Off gaugesections of the coil
1w | . | _ ‘

current Steels

(]
wn

- e e — p—

Total Elongation, %
& &

| iy
SHNMES

g 200 il | AL Eﬂ"‘ 1000 1200 1400 16800 1RO
Tensile Strength,MPa

Summary Chart 5: Mechanical Properties of Prototype Steel Sheet
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Looking at the relationship between tensile strength (TS) and elongation (EL), TSwas 1200
MPa for the off-gauge sections (usually not used in production) atthe front and end of the coil.
Excluding the off gauge sections, the prototype demonstrated an even better balance of TS-EL,
at about980-1150 MPa, than steel sheet currently being used for automobile bodies. In
addition, the stability of this property was confirmed. Chart 6 shows how the manufacturing
and property conditions were met, butit also confirms thatthe property of a stable balance of
TS-EL was achieved even for the sections where the coil winding temperature (CT) differed
substantially from targeted values. Furthermore, excluding the off -gauge sections, the product
(TSx EL) was 20000 or greater, which is far higher than the product of currentblast furnace
590-DP or 980-DP products. Looking atthe Japan Iron and Steel Federation Standard for hot
rolled steel sheet and strips for automobile use, the minimum standard for 980 MPa materials
is TS >=980 MPa,EL>=12%,and YP >= 650 MPa. Comparing these values with the prototype,
clearly, the prototype easily meets these requirements.

B

Hot Rolling Temperature Performance
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Summary Chart6 : HotRolling Temperature Performance and Mechanical Properties

With tensile strength in the 980 MPa class and a (TS x EL) product >= 20000, the prototype
structure and the manufacturing process materials reach a standard not yet attained in steel
sheet for automobiles globally.
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Important Properties for Automobile Body Steel Sheet

One important factor for high-tensile strength steel sheet for automobiles or an important
quality property for automobile bodies is spot weldability. As tensile strength increases, spot
weldability declines. However, what is essential to the stable crash performance of automobile
bodies is that the spot welded joints have stable toughness. And in most cases it is desirable to
have button-like fractures as the fracture configurations in the weld. One of the other aspects
of the development of high-tensile steel is the optimization of spot weldability performance.
For the prototype, we optimized the spot weld conditions and determined thatthere were
button fracture configurations by doing spot weld tests on t = 2.0 coil. Under the welding
conditions during the tests, the tack time was about 0.7 seconds, falling within the range used
in current mass production of automobile bodies.

Other Properties of Automobile Body Steel Sheet

We carried out assessments of the properties of automobile body steel sheet for each use of
the steel sheetat the time of application, with the results being shown in Summary Table 2.1n
particular, there were no properties of the prototype that suffered in comparison with current
blast furnace steel products.

Summary Table 2: Evaluation Table of Properties for Different Uses

Evaluation Details Rating Remarks

Target of Metallographic Structure

(bainite . M-A Constituent) O The target of Metallographic Structure is obtained

Grain refining (initial austenite grain : 10pm) O The target of initial austenite grain is obtained
Metallographic
structure Segregation are observed in the central part of board
. thickness.
Segregation A

By adjustment of manufacturing conditions, the
i mprovem ent is possible.

[Equivalent or more than Present blast furnace 980MPa

TS © m aterial
the Mechanical EL o 1
Properties 1
TSXEL O

(Equivalent or more than Present blast furnace
590MPa material)

Hole Expansion Formability O Equivalent or Present blast furnace 980MPa material
Erichsen Value O 1
Formability
Press Formability (Limiting Drawing Ratio) O 1
FLD O )
Weldability TSS O LJIS is satisfied.
(spot weldability) cross tension test (fracture mode ) O Stability fracture mode
Drop Weight Impact Properties Drop Weight Impact Properties (©) |In the Static Axial Buckling test confirmed the
of hat material (Crush Characteristics of Static Axial Buckling) improvement of the fracture junction.
SST( Salt Spray Testing ) O [Weight Losses , no problem.
Corrosion resistances CCT(Cyclic Corrosion Test) @) Cross cut , no problem.
SDT(Salt Dip Test) O T

P-15



Resource Properties and Recycling for the Automobile Industry

In this study, the materials used were 100% steel scrap, but consisted of domestic scrap and
new scrap waste in a 50:50 proportion. The reason for using new scrap waste was to maximize
the compositional quality because of the limited opportunities for prototype production.
However, we will give due consideration to resource availability and circulation when the
Company begins commercial production for the automobile market. Summary Chart 7 shows
the presumed flow of scrap produced by the automobile industry and scrap market-sourced
scrap in commercial production.

Each manufactured car uses approximately 700 kilograms of steel sheet for automobile bodies.
The material yield of press molding is 65-70%, with the remainder being new scrap waste. If
we thinkof it as resource recycling where electric arcfurnace steel companies buy the new
scrap waste, recycle it into steel sheet for automobile use, and supply it to automobile
companies, in simple terms the scrap flow is equivalent to the supply volume potential for
automobile bodies. If the automobile companies and electric arc furnace steel companies
managed this flow of scrap and products directly between themselves, it would resultin the
recycling of resources and products that would be relatively unaffected by price fluctuations in
the steel scrap market.

The press yield of stee| plate for automobile Average composition of tramp
bodies: 85-70%. The remainder is new scrap elemants in scrap market material,
waste
Cu:0.25~0.30%
Steel sheet for automobile bodies; 700 kg/unit = Cr-0.90%
new scrop waste: 220 kg ﬁ_l_ﬂ%
Vehicle production volume: 10 million units/year 5n:0.02%
Mo: 0.03%

New scrap waste: 2.2 million metric tonsfyear
ELV et

Tramp elements utilized
effectivelyin production of steel

I sheet for automobiles
{ Scrap generated by production of drive and [:> "«'?‘-ﬁ

power train systems.

For examiple, Many Crol.0%, Mo:0.1% | — " {h. ht ha st |:|
gic, are contained depending ona ACTEdSESLEel prades (Igh tenshie siee

part system. applicable to automaobiles,

ol ;
T Expam?l tha_a automaobile &electric arc furnace
Domestic production : 3 millkan setsiyear steel p!DEhI"IE.

Summary Chart 7 : Availability of Suitable Grades of Scrap and Competitive Advantage
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As previously mentioned, our company can manufacture steel sheetusing just waste steel
scrap without basing it on new scrap waste. However, basing the system on the direct flow of
scrap produced by automobile companies to electric arc furnace steel makers provides a
further benefit in terms of a stable source of steel. While as we have seen, sourcing steel does
not pose a problem, it is clear that expanding the range of usable steel available and having an
adequate number of partners in the recycling process is an important issue for electric arc
furnace steel manufacturers. Moreover, when considering the production of high tensile steel
sheet for automobile bodies, electric arc furnace steel makers are in a position to make use of
the valuable alloy elements (Cr, Ni, Mo, Cu, and others) in automobile scrap.

Tokyo Steelhas been able to manufacture 440 MPa steel materials using market purchased
scrap with average alloy composition with very little ingredientadjustment. Since the demand
for higher tensile steel sheets by automakers is based on 440MPa, the Company could be said
to be in an advantageous position regarding resources. In the current study, we used 50%
domestic heavy scrap, but from our pastrecord, we know that if we certify the scrap dealers
we use, and regularly conduct inspections of scrap received based on delivery standards, we
can achieve a supply of stable quality scrap. In addition, many types of scrap from automobiles
contain characteristic amounts of alloy elements. In this prototype, we made use of the Cr, Mo,
and other elements in the scrap. More efficient application of such elementsrequires further
study.

In Conclusion

Through this trial production, we either confirmed or verified the following.

e While segregation occurred during continuous casting, we were able to manufacture steel
sheetin the 980 MPa and 590 MPa classes thatachieved equivalent or better TS-EL balance
using volume production facilities.

* We found that steel properties were consistent along the entire length of the coil and
manufacturability was also present.

e The prototype had the basic quality properties for spot weldability, an important factor in
practical use.

In comparing properties for different uses, we did not find any problematic properties in
comparison with currentblast furnace products.

These results suggest that the present prototype material can serve as a base for the practical
development of steel sheet for automobile bodies. We expect that the previously mentioned
segregation can be adequately resolved during volume production trials and its resolution will
further improve the properties. In the study, we used 100% scrap as our steel resource with a
quality mix of domestic heavy scrap and new scrap waste in the proportion of 50:50. While
Tokyo Steel does not need to premise this process on the use of new scrap waste, it is thought
thatthe use of new scrap wastewill lead to more stable source of steel if Tokyo Steel directly
utilizes the scrap generated by the automobile company.
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Issues to be Resolved Starting in the Next Fiscal Year

Full-scale use of 590-DP steel for automobile steel sheetsbegan around 2000. Since then, the
proportion of higher tensile steels, such as 780-DP steel and 980-DP, has been increasing. In
2013, it is expected that commercial production of cold press 1.2GPa as steel sheet will get
under way. The present prototype material will be able to meetthe trend to higher tensile
steel for automobile bodies and serve as a base for its practical application. The following are
the issues to be addressed in the future:

Issues Regarding Material Functions

1)

2)

3)

4)

Based on the specifications of the prototype materials, we will aim to optimize the
material functions and alloy contentand cost. (For example, further effective use of Cr
and considering a lower cost substitute element to achieve the function of the
expensive Mo.
Achieve thinner hot rolled coil

[t is necessary to achieve a thinner sheetin response to the trend toward a higher
tensile steel for car bodies. We manufactured prototype coil with a sheet thickness of t
= 2.0 mm, butit will be necessary to develop volume production technology to handle t
=1.4 mm or less than class steel sheet.
Develop and improve strength through TS-EL balance
e Improvement of the (TS x EL) product to expanding the range of applicable products.
Galvanization of steel sheet (meetanti-rust sheet specifications)
The electric arc furnace steel sheet mentioned above mustbe galvanized and corrosion
resistant.

Issues Regarding Scrap and Alloy Elements in Scrap

5)

Issues for optimizing the quality of steel resources and productivity

While the Company does not premise its process on the use of new scrap waste as a
steel resource, the direct flow of scrap generated by the automobile company will
contribute to greater stability in raw material procurement and the Company can
expect to make use of the characteristic alloys in automobile scrap.

e Scrap from automobiles has large steel with characteristic alloy element compositions.
We will consider further improving cost competitiveness based on the scrap mix.

» We also will consider the use of 100% ELV scrap in terms of reduction of steel
material costs and stable sourcing of raw material. In addition, we will look at
corresponding production issues.

Tackling Technology Issues in Developing a Practical Manufacturing System and
Future Plans (Draft)
In the first stage, we will beginning examining the above issues 1) and 2) together starting in
the new fiscal year. Our goal is to achieve a practical system for producing steel sheet for
automobile by 2020.

In the second stage, having reviewed progress achieved in the first stage, we will move on to

consideration of issues 3) and 4).
Since this will mean joint discussions with automobile companies and their affiliate
component manufacturers, we plan to proceed by collaborating with automobile companies
during the previously mentioned first and second stages.
Dealing with the above issues 4) and 5) is expected to require capital investment.
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BT 2R L CHRINC AR Y T o T I8 TX DIPEEMEE - TRk E T 5.

- @ D FIE S (EBT) MY OAKIE
HHIRE (27 T 30 3SR 72 A~ 5 F T, IMEWFORAZR/NRIZIMA D & &
BT, BEREERBT D2 LT, HRREHERET S,

X 4.2 EXFEB X ORLEEH M

(3)JF #: K& S pP
o AbSE R OBRIREE L RIS K D Ry D1k,
IR EEHLC X D s o0 S L E

(4) 1 fot $h1E
- KA EDFEAMRIC X ALY DOIEK.
- NEY O BB X ANESE oM .

(5) N\ [ FEAE 35 A
c BBEEKT A — 1 7N X D FEEGE Dk E.
L SER AR AR« £ BIEAERE A VAN ERE L, RmERodE & A 7r— 3 X &[5k,

- PREFIC X D R0z e L.

HLUEAE 32 28k 2 h VP IS AN D FCIRE 2 LS, WA OEE J510, BEI7HOF;
PENT OB RERSHED.
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- At BJESELC X 2 PO O ] Ak
& IO NFEEIE & I AMGBENC L DIy K2 RS D, 2 LT, Wil y Kb o
ZHe % T 5.
J—27 =Ly 7 M43 LR NT—7 a— XX =L IR Z ST 5.

|, B

= - b <
. —. h-%

n y  a
— ! B

N A v
B A R IRE R R KA BEEZITY, IRIEIET 5.

4.2 BHIEERSY
F 41 WO BERS E L.

£ 4.1 WRALFER S

C | si]mn] P | s | cu]l Ni | cr | Mmo]| sn | Al o| N
mass% ppm
0.19 100 1.00 20 | 40
(018X k ~ 0.4 |0.015|0.003] 03 | 0.1 0.3 | 0.015| 003
BLE b
0.20%%) (30) | (70)

HADOAE. BEE,
s[ox |l BUETBRAEERL | ThBNOEE REROBEBETTE L L,

4.3 8GN - EHESMF

ARIEICHZ 0, FRNCEIREM & FHRTEMELZHE L T, IRERZIT, WHHTFEES A
RE LT

ARNEMIIFFE D & 2 8ESRMTH D728, BLEIZW T2 5 F TOFRMMEF 7 AN ERIZ L 55
EM ORELNEE TH -2,

4.3.1 RUMEKH
(DR U7 S e S

- BRYFRMEFR)

27Ty ThE, BeRARRH, BN, R
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- P S RESRE A (LF)
B e AR, Gelic KL oRE, BN, RN EYE

(2) WrEt U 7o e ot
NTZ R, AT L—mAl, BETLREKM, A 7—AMIR, SMBRE T

4.3.2 BIGIRMEDORRGTTER
T HRBERTE 42 1R THEZ R L, B - TEIEDOSRME BT 2T 7.

*x 4.2 FARABROIFERSS
mass% O,N®D dxppm
C Si Mn Cu Ni Cr Mo
A, 0.19 1.0 0.4 0.3 0.1 1.0 0.3
BRER 0.191 0.89 0.48 0.31 0.10 1.01 0.30

P S \ Nb Ti Al Sn
I BRER | 0.0167 | 0.0021 | 0.0005 | 0.0035 | 0.0024 | 0.0107 | 0.0210

Pb B Ca O N
[ mmEs | 0.0005 [0.00011]0.00075] 17.7 | 335

(D)= IR 58 & mEAR
HHLEEIE LRRD AT L — " F— 2T 2 BT, mins | iRk 2 3506 L7z,
T O AIHEE 0.001(1/s) T o 7= B ERBR AL R 2, X 4.4 1277,
fafbigix, 800~825CHICH Y, y-aZLRELERSTNDHEEZOLND. £, HEVI X —
v FPEREEIC TEBESE 5) D 800°CHIIET, &Y OUGEITFE O biho7-. 7ok, 1400Ci
W, AR O 0 KT, BB e L CERBR kAR o 7.

100 ¢ : : : S
90 _Z : : H
80 i
70 g S R - SEERY
60 F : : o ?!?M&U

50
40 +
30 £
20 £
10

®Y %

X 4.4 ®IE5IREBRAE R
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by

Eﬂﬂb

(2)FH B IRREX
FAEREEX AV, OREE SR AR L. AREIERDOXE, K 4.5 1277
WAL C0.20~0.21% & 720, ZOWARKRE « Gt SR I T Z N2 1510 + 1450 CHI% T
»H o7

1600 | | | | | | | | |

1550 n

TEMPERATURE_CELSIUS
s 2 2 E @
o [S] o a o
$ T ¢ % 3

1250 -

1200 T T T T T T T T T
@ 0 01 02 03 04 05 0.6 0.7 0.8 09 1.0

MASS_PERCENT C
X 4.5 FEIREX

4.3.3 EEFRHE

(1) ZrE N
BUGH 7 R EBR THW 2R — DR T, BRAOETEEIT-o7-. A3ERSOHEIER %, £
43 L X 4612757, Ac3 1L 895C, Ar3 IMAEIHEE 0.5C/sec T 728°CTdh - 7=
F72, ZhEERNS, CO18%DIREI B &2 AW TINT. 7 4 —~ A X2 & D[ EHMaik R 217\,
i ibL ORI L CW D IRE 2 R L=,

P-31



R 43AZERRAEMRR

1[EH 2 H FE
InEEE 0.5 °C/s Acl |B8& 766 754 760
NEEE 1200 °C Ac3 BT 883 907 895
kil 600 s A3 |Bata 726 730 728

L8

J] 4L L] il ] A L sl bk

aF T

X 4.6 [EF ¥ — b

(2) e Fh#R(CCT)
MR — % & U C, EEem AR 2 Bk Uz, fESR o
4812, HMiEEZX 4.9~K 4.11 12/~
H S H AR R OFEEE N S, MHEREE 10~70C/s T T I NLZE LT Y, FEELE TELER
BHENEE N LD SN T HEET D . MERAIIT A A MRS 7 =T 4 NMEKRT 2 E T,
CT420~600 O#iJHIL HV400~430 FRE TR XS EH LN EWNWZ D, ok, EAMLBAD
L, AT A bo2HBANTE O LERR - SIBRICT N D EEESINS.

LA 2 4.7 1T, BEEA

ST
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Fd
- J F
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: L
: X
* WA NN
)
N\ B e
I 1o oD 1000 104
Time [sec]
B 4.7 e A AR
cCTEET 57 RHEEICLDESE L (1200°C gk)
550 550
500 O 500 @
450 y= -444In(x) + 59125 _ 450
50 % R?= 09431 40 S o) (@) o
S 350 S35 -
250 b\.\ 250
\Hk 200 é
200 N :
1.E401 1E+02 1E+03 1.E+04 0 10 20 30 40 50 60 70 80 90
YHENE H (se o) ¥ IEEE (°C/s)

X 4.8 e 4 H B8
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GTFITAH 3500y 0 BRI

JB5HT i [m) gy D300~ 0, 002T
ITY i EAH 398/ 0 ook B0

- 0asez :[midari (D), 00T~ 0, 002T
T6b :TAH 3R/ S E TR LT

TS/0,08

e W | 0,005 B EREN

X 4.9 3E 5 4 E) il BRAR AR (1)
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29S00TT * [BILAIF L/¢0 O,00T ~ D,00¢T
997 TAH 29s5/Q,T: BT !

93SQTT  [RI&A[E &/ 0,001 ~O,007T
¢6€ 1 CAH 99s5/00T - EIF T

29591 : [Hl&q (£ L4 0 O,00T ~ D,00CT
9Tt :TAH 235/0,6'€T - IR [IFL!

deay uwQ| x 0,002 | : Z T R0l

HHRR (2)

e 4 A1 Hh R

.10 E#

4

X
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HV2:217

1200°C ~ 100°C ) A#ENEF ) : 5486sec

AENRE : 0.2°C/sec

INEGERE : 1200°C X 10min keep

X 4.11 8% 4 2 il AR A A% (3)

B ¥ Uy ad T —BEUREO R R R
Forvadf s —EBRO~y FULVERRE@ITIENET v a VTR 3T RT A —H
Tdb 5 ME 2 FRCHER T 572, 500°CHI% O EEs I ERBR A2 I L=, RERGEE, JIS G
0567 O & il 5| RS HE Uz,
# 4.4 BXOX 4.12 XV, JEHIE 800MPa mitkll7e b EHEE SN D, k8, ARBRM 138
EOFEFEOFERBRA TH Y, BEEOJELM & 13RI DOERIRIEZR EN R D EEZ HND M
BEMBEIIIRD EEZT-.

£ 4.4 ®HBFIERBRER

BE| Bh |F#E
°C MPa NK
0f 901.9 | 453
300 995.6 | 50.0
400] 955.2 | 48.0
500 682.3 | 34.3
600| 468.8 | 23.6
700] 583.0 | 29.3 |%3
800/ 75.3 3.8 |%3
900/ 51.6 2.6 |%3
%3, COCMEB5138(1200°C— [ BHER DT —4 . (BEE)
NEROC)HUTILIF, RIDNEY T,
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!IIII‘

0 [ L L1 ! L1l ! L1l ! L1l ! L1l ! L1l ! L1l ! L1l
0 100 200 300 400 500 600 700 800 900
5I5RHBREE °C

X 4.12 BE-BREX

(4)  FNFH] L SIERRE 0D £ T OO R
BUTIEIEHIZ CTHEIER FTREM & D A, iR EMERERIC TRET L7, &R COERRGTIE RS

A, &£ 451077,
HUTIE (RT)OZEFHSTIL 100MPa, {1 EEZE(FT) O 2R HTIE 180MPa (272 V), £ EJEIE (FT)

DEFEIUL, BEAEL TV D E L IREDEV SPHC O 1.2 fEREEIC/ b LHEE LT-.

# 4.5 BRER

wh | BFEER| O | EFRER

JEHER E°C MPa] | MPa] | [MPa] | [MPa]
RT 1100 111.9 99.4] 106.9 95.0
920 21770 171.7] 284.7] 1920
FDT 890 2339 179.2] 220.4] 1650
860 2383 178.6] 2225] 1678

X SAPH440 =E#&E ZFiE# : 60 ~80MPa
(EEEREN SOFTEHEE)

(5) SR ALt 6]
(D~@D#ERESEAT, FHERE S EE LR B SRF 2RE LTz,
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4.4 W ORI R

4.4.1 WE

WL, 27Ty 7 E2F 46 I TERHET,

(4 4.13)

158ton ZIEHL L7=. EWN~E—IT I EEM B
e, BWNIFEICHBIERRT, A7 7 v 7HRIT 100%THDH. AT T v TN %, # 4.7
W, IREL L7801, i s5E (CCM) T, 1245 X 210mm D A2 5 7 11 A (153ton)Z EHAAT.

# 4.6 WRRER

X 4.13

HiEEEE T OEE @A OB EE)

P-38

LMBQOEAS| BIABDORY S
A5y ERAE — 46.55 35.31
BRAE b 43.35 32.88
(ton) &t 89.9 68.19
SHAEES 158.09
FATHERIT T TORDHE
%
S C S M n P S Cu N i Cr
RISV 7 0.053 0.00 0.12 0.015 | 0.026 0.15 0.06 0.10
%
= M o \Y; N b Sn Pb B Ca T
295y 7 0.01 0.001 | 0000 | 0.012 | 0.002 | 0.0000 | 0.0001 | 0.000
%
- Al
RIS 0.176




AT 70, REDOA T — VERFEHIL, 8 OEhEzRERI—7 007 K 414)T 5% L
DILEZITV, FEMICIE, £ 48R TERBY, Bk - BHAREH sAL =V KM 1AK%
br<, TARZEMLEME L, HEUEDEIESRE 2K 2 72 0 940mm g2 Gl L7z

JEIEH @ 9 6 3 A (N58626-55~57) % JE4#E L, 3 = 1 /L (A2B18013S, A2B18219S,
A2B1802098) % Hlik L7-. T ENEEIX, 7150kg, 8630kg, 9440kg TH - 7-.

X 414 A —T 4 v 7

K 4.8 FEER
CHNo. |[AZ7HA4X|EE (kg) w&E e
N5-8626-51| 1245x210 12,822 R A
N5-8626-52| 1245%210 12,822 EEMA
N5-8626-53| 1245%x210 12,824 HAAFHRER
N5-8626-54| 1245x210 12,826 EAHEHRAER
N5-8626-55| 1245x210 12,820 EER M E2.3mmEIE
N5-8626-56| 1245x210 12,822 EER M E2.0mm[EIE
N5-8626-57| 1245%210 12,824 A M E3.2mm[EIE
N5-8626-58| 1245x210 12,782 EEA HRZEY : EEFH
N5-8626-59| 1245x210 12,658 EEA
N5-8626-60| 1245x210 20,496 EEMA
N5-8626-61| 1245%x210 17,903 IVK#H
HBEE (kg) 153,599

fELmaA D9 H, A2B18020S % L X7 —i@ L CT(X 4.15), & 49 L EBDH 914X
1829mm D A v ki — b % 326 #(8015kg) ik L 7-.
ZOHRNLH UV EGIY ML, BEL T, SEMGEICHE L.
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F 4.9 LTS —EHH
e

Lﬂ_lLllll
Jin

”,
-

wy @mM® o®o® m|e>

442 B

(D2
EBRIF~LF @EEEL K& Lo oo 7203, CCM 1T TChHORELETH AT/ &
— c BHSMSEAFRETICE AT, ESt R L.

(S AT, SRR
A TEAT 7L, mA L%, ABIREZITY, WWEOEREZIT- 7.
# 4.10 12, BGEHAL LY, HEX T TORSEERT. AT T OV T Y v OAEI,
X 416 DBV THD. $FAHDIE, HONBEYDEETHZENTER., £/, AT 7 TO
A EENL, $EALTOEZWNIE Y 7T v 7 H 7L, BFHALNELE L TWZZ L 5.
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F7-, REMIZOWTHOMN LR A2 4111277, OWEEEN S, REMIZA 2 5 v iz
M TE2IFEORILEET TV,

K 4.10 B ER 77 o AT RS R

%

L5313 C S i Mn P S Cu N i Cr
BEE .19 1.00 1.00
. (0.18 54 F ~0.20 0.40 0.015 | 0.003 0.30 0.10
%1 Rk UE
i)
R4 L F &#& 0.182 1.108 053 | 0.029 | 0.005 | 0.16 0.11 1.01
255 | 862660A 0.184 1.106 0.51 0.028 | 0.005 | 0.15 0.10 1.01
8626-60B 0.181 1.074 052 | 0.029 | 0.005 | 0.15 0.10 1.01
%
BF R Mo \% N b Sn Pb B Ca Ti
B 1&E 0.3 0.015
Y 5H L F &#& 0.30 0.017 | 0.007 | 0.018 | 0.010 | 0.0016 | 0.0020 | 0.008
257 8626-60A 0.30 0.017 | 0.007 | 0.017 | 0.001 | 0.0016 | 0.0009 | 0.008
8626-60B 0.30 0.017 | 0.006 | 0.017 | 0.000 | 0.0016 | 0.0010 | 0.008
% ppm % %2
fFHR Al o} N Ceqw Pcm
BH&{E 0.030 20(30) | 40(70)
S 5R L F &#& 0.023 36 78 0.597 | 0.335
25— | B862660A 0.022 10 78 0.596 | 0.336
8626-60B 0.022 21 76 0.593 | 0.332
%1 xxx |AEE,BVWETEIRPEZRL , ThUAOBEBEEEOREHEATITEL £,
%2 AR, FRAEALE.

CeqW=C+S1/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14

Pem=C+S1/30+Mn/20+Cuw/20+N1/60+Cr/20+Mo/15+V/10+5B
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END

FINERS D% I |

210mm

v TOP

~

1245mm

K 4.16 A7 7RO MEAY > 7V v VL& (N5-8626-60)

% 4.11 REM & # s 5

[mass%]

Sc Y La Ce Pr Nd Sm Eu
<0.001 <0.001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001

Gd Tb Dy Ho Er Tm Yb Lu
<0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001

ICP 3t 53 otk « Se, Y
ICP & & /7 #7115 : La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, Lu

4.4.3 EIE

B LA T T HFIEL, Fy haA vaziliE L.

#* 412, F 41312, JFIET—Z &Y. £, K417 ITREEREZ RT.

JEAEIL, BREMHERDTZD, AHX— % 32mm /EE LT, £DO#% 2.3mm CTHIERL, KFED
2mm ZHE L7, WIhoaA LN K VIO OEIERE TH 503, HBEDREFHHENTH

> 7.
BIETIL, BEE O a3 A4 VOEBSCHEIFIZAE U 2 BREERORBIZ KL DB mH# L 7o
TEY, KM COMMBAIRICEEREH Z R L TWDL EHEL TS, T4bb, KafE

DOEIER IS, EREHER D TR TIEFEIA W RERRRF OMRG TRZBREEIIA L TR, &
DERBEORER D D00, KRMEOIH W& T HEMNAIRTE /2 EEL TN D.
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F 4.12 HEE

14 )LNo. A2B18020 A2B18019 A2B18013
<ATTF—2> REFEKI— R | 9MH0000100 | 9MH0000100 | 9MHO000100
A% 7 No. N586265600 | N586265500 | N586265700
E[mm] 210 210 210
& [mm] 940 940 940
£[mm] 6.20 6.20 6.20
EEkg] 9647 9647 9647
H/C C C C
£ 413 L EFEE
4 )LNo. A2B18020 A2B18019 A2B18013
</ )LEEF—Z> R E [mm] 2.00 2.30 3.20
AR A& [mm] 950 950 950
Az [m] 660.4 571.6 412.4
929> [um] 30 40 40
<OMIILREFT—Z > HIEEE kg 9,440 8,630 7,150
SKPEE kg 8,760 8,120 6,710
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mEE (°C)

mE(C)

RECC)

-~
-1
—A-MT4ERE D)
A i
ng
1 ) T T 1
2 4 6 8 10

B 1 (sec)
(a)A2B18013S = R)L &P

-~ MH

“a-MT4EE
o
L]
2 4 6 8 10
B il (sec)
(c)A2B18019S = R JLER
!\‘ —— XM
-1
A-MTAEE o
b
L]

B R (sec)

=K@

== 15

—A-MTAZEHE

»

0 2 4 6 8 10
B 1 (sec)

(b)A2B18013S T— )L &B

“ R E

L\ -m-T1y

L\ ~a-MT4EHE

%

wan

-—nna
0 2 4 6 8 10
B i (sec)

(e)A2B18019S T —JL&B

- KRE
- 1
—A-MTAESE
N asg-ug—y
0 2 4 6 8
B [ ( sec)

MMT4 @ vy b oSSR

M 4.17ROT (7 v bhs—7V) BERBRRE
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=0-A  (Coilfim)

B -x-B (Coil5}&)

=0=C  (CoilAfE)

@B (°C)

A —_

—
P h.H
0 5 10 15 20 25 30 35 40

EBESE T H o DFFBEERE (min)

KEENRKRE IRBEMRIZHANTZ ORI EBRERFENSIEENMMELS, 300 THIEZ P IE L.
4.18 = A JVIEE (A2B180138S)

o
i
og ] <
A
—e-A  (CoilflmE)
: O —B  (CoilsME)
C —>=C  (Coil N &)
. — T
0 5 10 15 20 25 30 35 40

EE5E T H o DFFERERE (min)

XA RIRHE 80 4 & Me R IS HIE % Pk L 7=,
4.19 =1 JVIEE (A2B180198S)
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=0=A  (Coilfilm)
=B (Coil5})
=(Q=C  (CoilNfE)

@B (°C)

0 100 200 300 400 500 600
EIWSE T H oD FE B (min)

SA AL WS, DSHIBIEMREAGH&2HELTHEY, 2EToBa1E, TWEEL 275 7L,
4.20 =1 JVIEE (A2B180208S)
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5. BEHMROME

FERERLE U 72 B B IR O BIESIM I oW T, USSR & OfE REE O E 2 ot e o0,
A X2 (SKP) TH U FIIVEEIRL CHRELIT- 7.

5.1 BIESAR O L BEHERTIE

5.1.1 TR /R T EMESAR IS L O, WEICFEE TR BRI L 728 v 2 W T, 5.1.2~
5.1.8 D i E fERRIA B O 43#T s L ONHIE & ki L 7=.

5.1.1 BIEHRD Y 7 NVEE

AX L RA (SKP) 04 L OVRMREGE 7 7 — 2 TRUVMEE)D S, 21fF X 600mm % 4 K4
YTl HRBAOUID HHLAEITY. £ 511, BRENLE EK A LORBRIAR 2T
5.1 [Zheimdk X VRO E %2, A2B18020 #f& L CT/nd. 5.21%, B DY
HLAERLE.

# 5.1 AXF R (SKP) Vv L EBALE

A2B18013 A2B18019 A2B18020
ik =8 i =4 % im =4
fIi& (SKP) Bi#10m | £#11m | B#10m | %&i#10m | Bi#17m | £i#10m
YTUDY L
B 2IEx600L F4® ( FHED)
SKP 5L SKP 2 3ifi
| AN 10 AU
| LI II l | ] | II]
o) |
10m 17m
A2B18020 YAl

X 5.1 AFXx > NZ (SKP) v Z VB FGE
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Ws 1/4 4 3/4 bs

| | I_l | <~ #&50x50
| B N L | |— m#mzo0
— T 50630 _
| — — — | ®E30:30
= 5mm
#9600 | &
V]
R ~— 5|5RE{ER400x30
5I3REKER
(CHTED) B (CH D
10030 200x30
AV
25 - =
#9900 .
ws os
FEA £EH sEm
ws C oS
£
3
#1600| %
A
EEA EEA EEA
ws C oS
#1900
BREAIS3SEIx300L  ($I300x300)
3/4
‘ .
!
1
i
i
1
i
1
E 1
E L}
#3600 o :
ra] L}
BRI (LA @)
200x30
i
£ L

L o |

K 5.2 AF N2 (SKP) V¥ FA0oRBRBRRFUOVHL
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5.1.2 815 DALERS ST
Gy o AT & e LT,
B A 50X 30mm
B0 1/4 5

MEHEH :C, Si, Mn, P, S, Cu, Ni, Cr, Mo, V, Nb, Sn, Pb, B,
Ca, AL, Ti, O, N

5.1.3 B HIMEE
FlIERBR ATV, MO E 2R L.

KBRS 1E - JISZ 2241 I2HET 5.
B H U1 H L7z 400X 30mm %, 53277 5 5B ICINLT T 5.

25

60 65

X 5.3 5| ERARA

5.1.4 FmErrE
HEHSBLOR A — VEDOEEIRBEZ R LT,
< S HIE

BRI - JISB0633 (TS,
B A - 50X 30mm

5.1.5 BT M
fh 1 R BR 2 S L7z

SR F1E - JISZ 2248 IZHE 5.
B - 200X30mm
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it

i
|
|
1
1

» 1
S
\\|
U
Y
1

|
-

1

1

|

1

1
LR

\

\\:
AT
v 3
1

1

|
I—

(2)90° ¥ (b) 180° i () 35 h 17
5.4 BT R B 5 IE
5.1.6 kB LI OIEY

BB LUV SEM T, #fkE M EMEBIL LT,

51.7 B
By =AM S ERE L.

SR F1E - JISZ 2244 (IZHET 5.

5.2 BE AR O M E TR R

A X XA (SKP) EREROEGE S O i B e md it K2 7R g,
KEIDOY T NV41E, 240 No. & BELE THRT.

5l - A2B18013 ® &2 ¥ 3% (SKP) &t 10m %> 7L, [A2B18013_T)
A2B18013 @ A F > XA (SKP) i 1lm O > 7 uiE, TA2B18013_H|

5.2.1 B DAL AT
# 5212, AFX %R (SKP) BighE 14 HL0Yyo 7V LK afvOF oy 758
MR AR,

BaAAIVTHIEDIZ SO IS L IBHFALR IR TR E LT B 2R TE TV D &
E LT,
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# 5.2 AF 2 (SKP) K4 fE

%
R C S i M n P S Cu N i Cr
0.19
EE{E (0.184 k ~ ﬁ 0.40 0.015 | 0.003 0.30 0.10 ﬁ
’ 0.20 5K 5i%)
A2B18013 0.185 1.089 0.45 0.025 | 0.005 0.15 0.06 0.98
SKP | A2B18019 0.196 1.091 0.45 0.025 | 0.005 0.15 0.06 0.97
A2B 18020 0.193 1.091 0.45 0.025 | 0.005 0.14 0.06 0.98
%
R M o V N b Sn Pb B Ca T
H&1{E 0.3 0.015
A2B18013 0.33 0.011 | 0.004 | 0.013 | 0.001 | 0.0013 | 0.0011 | 0.007
SKP | A2B18019 0.33 0.011 | 0.004 | 0.013 | 0.001 | 0.0020 ] 0.0012 | 0.007
A2B18020 0.33 0.011 | 0.004 | 0.012 | 0.001 | 0.0019 | 0.0011 | 0.007
% ppm % X2
R R Al 0 N Ceqw Pcm
BEfE 0.030 20(30) | 40(70)
A2B18013 0.022 40 74 0.588 | 0.332
SKP | A2B18019 0.024 42 66 0.597 | 0.345
A2B18020 0.023 36 68 0.594 | 0.341

¥ [ xex W BLETBZRHEERL , ThUNOERREROREMATITE L.

5.2.2 HERAIMEE

F B53BIOH 5512, FaA/LDAF L8 (SKP) LB L OREmE o7 7L
7ok i CHIERER &2 550 L 7/ R A R T

ek, ZORBRY T MIaA NVONRETH Y, JEIEREREITIHVE D TIERVMIETH
LN, IRWVREHFA TED L 9 R A8 Z E N TE TWANEHERT D72 DI BR A F0E L
7-.

FERL LT, BEFH OV EAN T DD, a4 VEORET 1100~ 1600MPa & K& < #7p
L. L, FA—aA VNTIE, EFHHOLRHOA 7 7 —UMUE 2R EEFICLEE LT
BRERMEEZSR O TS, 2, F—aA LOEFRICONWTHHT Y VERS &, BENT Y
FIEDRIEFITEZEL TN D.
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# 5.3 BIIRRBRMERE(R X 23X (SKP) )

fI&E|YP/YS| TS EL |TSXEL
X3 AN/ mm2IN/mm2l %
WS 171 1618 | 9.8 15856
1/4E| 1220| 1616 | 10.0| 16160
1/4 1080 | 1622 | 11.1| 18004
1/4c| 1190| 1637 | 11.3| 18498
C 1112 1622 | 10.8| 17518
3/4 1249 | 1661 | 11.3| 18769
DS 1173 | 1603 | 11.7| 18755
1/4 1088 | 1640] 99| 16236
WS 1186 | 1626 | 121 | 19675
1/74E| 1130| 1631|124 20224
1/4 1340 | 1628 | 9.7| 15792
1/4c| 1180| 1643 | 11.2| 18402
o] 1115 1619 | 13.2| 21371
3/4 1115 1589 | 11.7 | 18591
DS 1159 | 1655 12.7| 21019
1/4 1210 | 16381 10.3 | 16871
WS 1270 [ 1452 9.8 | 14230
1/4E 859 1157 | 15.1| 17471
1/4 831 1176 | 145 | 17052
1/4C 813| 1169 | 146 | 17067
C 771 1107 | 18.2 | 20147
3/4 752 | 1085 17.0| 18445
DS 1140 | 1299 | 10.7 | 13899
1/4 798| 1190 12.7] 15113
WS 1040 | 1202 | 10.3| 12381
1/4E 788 | 1130 16.3| 18419
1/4 766 | 1130 16.7| 18871
1/4C 766 | 1148 17.0| 19516
C 787 | 1149 18.0| 20682
3/4 710| 1074 16.6 | 17828
DS 974| 1135|17.3| 19636
1/4 701 1133 ] 10.6 | 12010
WS 1290 | 1503 | 7.8 11723
1/4E| 1020| 1192 | 12.9| 15377
1/4 1110 1223 | 11.5| 14065
1/4c| 1040 1191 | 11.3| 13458
C 1080 | 1207 | 11.5| 13881
3/4 908 | 1116|129 14396
DS 1190 1326 | 9.3| 12332
1/4 8371 1102] 89| 9308
WS 967| 1156 | 7.4| 8554
1/4E 782 | 1205 148 | 17834
1/4 807 | 1194|155 18507
1/4C 756 | 1174 13.6| 15966
C 843 | 1207 | 147 | 17743
3/4 765| 1165 15.8| 18407
DS 915| 1110 | 17.3| 19203
1/4 7841 12011 139 | 16694

)| 16718

HoTI)L

ot
I}

A2B18013S_H

A2B18013S_T

A2B18019S H

A2B18019S_T

A2B18020S_H

A2B18020S_T

orrrrrrrrrOrcerrcrlOrcrCcCrOrrCcrrCcCrrrlOrCFCCCCpO O

SE 5 7] O £ BT 8
WS: U—27 %A K, 1/4E: WS 25 V4D = o M|, 1/4: WS 76 1/4 4,
1/4C : WS /6 /4ot 2 —fl, C: B %—, 8/4, DS: RIA4 7% A K
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800 1100
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600 1000
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—-A2B180135_ H —M-A2B18013S T -—A—A2B180195_H —9—A2B180135_ H -@-A2B18013S T -A—A2B180195_H
—%—A2B18019S T —% A2B18020S H —@-A2B18020S_T —%—A2B180195S T - A2B18020S H —& A2B18020S_T
20.0 25000
20000
15.0
) o
S X 15000
w 2
10.0
10000
5.0 5000
WS 1/4E 1/4 1/4C C 3/4 DS 1/4 WS 1/4E 1/4 1/4C C 3/4 DS 1/4
(M) (A M)
X 5.5 BlERABME R(X X X2 (SKP) )
5.2.3 ST TEY

5.6~ 5.141%, AF > 3% (SKP) EBHDONE 1/4EDH 7 ATHWNT, Hrtid O 1E8)
DI AT T2FERTH 5. WD TOFFIAL T, MO HIE DB DEFHARTH D Z LD,
B ORLE X0 STE ORI EW IV o7 £, MEMIT AL Ca, Mg, Mn% & L
7210um L FOLDODOHRT, HHMAIMEEICE LW EZ 5 X D5 RERLOIIEN T

O EnD, BETONMEWRIBENIEELGE L U CTIERN -T2 ST L TN D,
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100 2w
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6. MRILHROME

SERRFED T2 O OMEHEEUZ HT- 0, FIEOHEISMHN S 2140 A2B18020 ZiEE L, LN
F—ANV)THIHUZ T~ LT, EFH MO E OMREITo 7. ZOFRENS, BEENL
IRE L, BIEREE MR L.

6.1 BRVE SRR O B HER T 1A

6.1.1 ¥ FIEE

aANOY TV TAE, BEZLE 20m BAL TEEE LT, FDT B X CT O @WK
WO AEDEEEBL, O~BD 5 »ATE LT-.

L RT—(IVNZT, £ 610X Hy hyr—RILibonbR@BRAFZ200 H L= K 6.1
Wz, 7Y U AEOEEE T .

-=- FDTEIRBE[C] —CTEIREE

FDT EIEBE[°C)

A :® B ® C E@E D :@ E :® =>=>RYF

'
0 100 200 300 400 500 600

Bid #Rm]
X 6.1 LRXRT—(LV)VY v 7L EBRAMEREX
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# 6.1 LT —(LV)UWr kR

wE TR e E| FHER | &FE EER oz
mm kg m m m
7000 1| 10] 0.700] 0.700 A9797°
1580 1| 22| 1.580] 2.280 2397°
N7 1480 1| 20| 1.480[ 3.760 ACED (FEITUIN)
1202 2| 33] 2.404| 6.164 A9797°
6710 1| 93| 6.710| 12874 AlCET (FEITHIN)
3645 11 50| 3.645| 16519 A9797°
A-1 1202] 22| 366| 26.444| 42963 ~ (LERBRKED)
A2 1202 7| 117 8.414| 46600 AIT—ESE(RYDESD)
A-3 1831 25| 635| 45.775| 92.375 92.38
1831 11 25| 1.831| 94206| 92.38]|~ 94.21|4,7° ),
® 1831 10| 254| 18.310|112516| 94.21|~ 112.52
B 1831 56| 1422 ]102.536|215.052| 112.52|~ | 215.05
® 1831 1] 25| 1.831|216.883| 215.05|~ | 216.88|4/7°)
1831 9| 229| 16.479]|233.362| 216.88]~ | 233.36
C 1831] 36| 914 | 65.916]299.278| 233.36 |~ | 299.28
o 1831 11 25| 1.831|301.109| 299.28 |~ | 301.11[4/7°)
1831 9| 229 16.479|317588| 301.11|~ | 317.59
D 1831 83| 2108 |151.973|469561| 317.59 |~ | 469.56
1831 1] 25| 1.831|471392| 469.56 |~ | 471.39|4/7°)
® 1831 9| 229| 16.479|487.871| 471.39|~ | 487.87
E 1831] 48| 1219 | 87.888|575.759| 487.87|~ | 575.76
® 1831 1] 25| 1.831|577590| 575.76 |~ | 577.59|4/7°)
1831 5| 127] 9.155|584914| 577.59 ]|~ | 584.91
F 1831 0 ~ MVIVN THT
e 1915 11 27| 1.915|586.829| 584.91|~ | 586.83|97V7°
915 11 13| 0.915]|587.744| 586.83|~ | 587.74 (29597

6.1.2 AEHEBB IV

MDIZ, O~ODY T N THIRRRZIT 72, TORRN D, BRAOKR KW@ Z
REICERY, DBEOFHENY Tz H L TRBREZ1To 7.

6.2 FRYESRIR O S ERERAE 2

6.2.1 BEBRAMHEE

L RZ—AV)Y > 7 o5 iERER L, O~OOBGEHE XY, Bt L7- 1L X7 —0V@H%
IV TLT o T,

SlERBREREZ, £ 621277, SSHRz=T—! BRENPROLY FHA, TR

BRANCIT A VAR VIRE DN T T OEEND I WIEFIZLE L -8 235 6
LTWAH.
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# 6.2 Bl ERBRER(L<Z —(LV))
% BRRKIYP)| BlRE (Gl
BTN A L& | /mhYs) TS EL TSxEL
X N/mm2 N/mm2 % N/mm2
L | ws 805 1162 16.2 18824
L | 14 774 1071 18.7 20028
@ L C 871 1142 18.5 21127
L | 34 874 1142 18.7 21355
L | DS 836 1174 16.0 18784
L | ws 787 1070 17.7 18939
L | 14 771 1028 20.6 21177
L | 14 749 1032 20.3 20950
® L C 799 1094 19.4 21224
L | 34 791 1082 19.1 20666
L | DS 825 1160 16.5 19140
L | ws 793 1116 16.7 18637
L | 4 759 1039 20.6 21403
BT L | 14 756 1020 20.5 20910
8 4% @ L C 800 1089 19.4 21127
(R L) L | 34 815 1100 19.0 20900
L | DS 830 1165 15.8 18407
L | ws 776 1087 16.6 18044
L | 14 738 1006 20.0 20120
L | 14 756 1070 19.6 20972
@ L [® 776 1056 20.0 21120
L | 34 789 1072 18.9 20261
. L | DS 846 1161 16.2 18308
BN c | 14 776 1039 17.5 18183
L | ws 835 1093 17.3 18909
L | 14 781 1048 18.0 18864
®| L C 800 1079 18.8 20285
L | 34 831 1071 16.3 17457
L | DS 1218 1386 9.0 12474
o L | 14 788 1111 16.7 18554
o L | 14 750 1048 18.5 19388
@ L | 14 747 1062 17.7 18797
@| L | 14 736 1045 18.2 19019
BE || L | 14 770 1062 17.2 18266
4R L | ws 762 1087 16.4 17827
(BE) L | 14 734 1032 174 17957
L C 747 1061 17.6 18674
L | 34 784 1075 16.2 17415
L | DS 793 1088 16.3 17734
c | 14 818 1080 15.3 16524
® L | ws 761 1085 16.7 18120
L | 14 735 1029 17.6 18110
Bt L C 736 1060 17.6 18656
£ AR L | 34 786 1085 174 18879
L | DS 793 1103 15.8 17427
c | 14 796 1082 155 16771
L 701 971 14.9 14468
980MPa C 686 974 17 1 16655
BITEF 45° 500 1036 142 14711
5 d: ) L 444 646 252 16274
590MPa C 438 659 24 4 16068
45° 431 635 274 17404

ST OELENLE, WS, 1/4(WS 75 1/4 #8), C: &% —, 3/4(WS 75 3/4), DS
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6.312, DLERICEL-AIEE o TS & EL %, AisE0BYEHK O FE & Abd TRt .
RNEM BN T, HRIIR O EESMEOERICISZ DA KETH S, 8E 590MPa LL I,
o, BUTEIFER O 980MPa M FH4 L ED TSXEL S, ®ET A L CRIET A Z LN TX 7.
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6.2.2 KKt

(DL = JERE R

A2B18020 D L X T —(IN)@DY > T HWT, REH S ZHE LR A2X 6.4 177,

Ra D6 >x 13472 <,

1.5~2.0pm ThH o7z,

Z i, SPHC Otk L 0 OO WEEE T

H5.
3.00 3.00
—0— % - = —— =% - =
2.50 2.50
_ 2.0 _ 2.0
€ IS
3 =
‘s 1.50 ‘s 1.50
o< o<
1.00 1.00
0.50 0.50
WS 1/4 C 3/4 DS WS 1/4 C 3/4 DS
AR 1A R i RS 1A £ o B
(a) Ra(L75[H]) (b) Ra(CAHTA)
15.0 15.0
- =K - = R - = - =B
14,0 140 +——
_ 130 - — _ 130 <
'5- 12.0 - g 12.0 \
o NorPg | Th o
\ .7 S~ I
11.0 - 11.0 -
‘\, »
10.0 10.0
WS 1/4 C 3/4 DS WS 1/4 C 3/4 DS
AR 1A R iz IR ERER i B
(c) Rz(LAA M) (d) Rz(CAHMI)
11.0 11.0
—— X -0 B G"M“@_._i -
100 10.0 '/\
'g. 9.0 ./\Q E_ 9.0 N z
) o ) o 0
D 2 2%
* 80 ,_{;}o— < g <
7.0 7.0
WS 1/4 C 3/4 DS WS 1/4 C 3/4 DS
AR5 160 $RER for B RS 18 $RER for B
(e) RZJIS(LFATHE]) (f) RIIS(CH [])

X 6.4 HIHEHRR
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6.2.3 #H#%

A2B18020 ® L7 —(AN)@DY > F /LT HONWT, MHikaBlE L. 6.5~[X 6.9 M
ZLHE A, 6.10~ [ 6.12 (= SEM &l 255 B4 =

FARIT, 10w m DL RO ARSI TH D, A A b THICERIEITE & MARFEET S
EHEEL TWDD, BEDOTA X — Ny F o 7 ONFEMEEE SEM Tix, BRIl 25
o do. T, WERFEOEICETHMRBIE OB 2T 72,

6.5 BAMMEEBLEH R (GRE)(E 400 1%, 4 1000 %)
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(b)CH
X 6.6 FAMK B2 5 (1/4t) (/£ 400 1%, 45 1000 fi%)
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(b)1/4t
6.10 SEM 8l £ & & (1) (25 1000 f%, 5000 %, 15000 %)




(a)C (b)3/4t
6.11 SEM &8 £ & £ (2) (225 1000 fZ, 5000 %, 15000 %)
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6.24 ES
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WYL 180° HIFETHEETH Y, HIFMEIIRFTH D LW LIz, £/, ATV IRy
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7. WEFCEYT MR

ARAEMICHOWT, HEEAM#R S L CERSND WEE MR LT,

FRAERBR L, SMBEFERB L OMENTEm L7-. G 7.DFE7=, £72, —woRBRIIHEITEF T
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270MPa(JSH270E)(2.0t X 500 X 500) 7 H3ER A 280 H L, A RIORIEM & REORBREZIT-
7=. 7272 L, BATE LA IR SN ED D=, —5ORBREH O E L, £72, n K,
R TAXLERDLORH 5.

=z 7.1 mBEICET IRIEDOFMEHE
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NY NS OFEEM 5
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7.1.1 & BB

FRME L7l DT, 58RI O R BERERR, METIZRE DORERR D 72 O (ZAMBLEI 22 L TR EE A1 52
117, (K 17.1)

F72, 27 oI OWTEISR =X 91T, BHEOFA Z =y F o7 ONEEAMSE L
SEM Tl HAMELEBHIENTE 2o T2720, Ty F U TRIEIOVTHEBE L.

Ty F U T FEE, OWE - MM ORAE T oA IS L, fkaR 2 HEE 57
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7.1.2 YEHEMEFHE

ARy MRS TIE, BB ICEERPEE RE 2T L2 OO EEREEEETH Y,
TiETHDH. ABEHSRO &SRB, T8E LD NT A% BIFICRSZ ERRO LD
7o, BERE U CIRRF B2 B0 UL HGK R TR L & & oD 7R AE CHIAR I 217 5 2 & 2% L T
HZE, HDOHNE, AeFEEFH L CREE MBI 21T o Eimicd v, ZOR%E, ARy b
VR OVRRT 7 N ORERE I < 7225 ERRHS, BIESME T L CLE Y E W OFENAE T T
WA, I, BMRERRIEE & 725720, AMRFICES RELOWR NN EL 2D 2 LDk
WRHER OISR N S35 2 SITREE U, WHERMBESEN T 5 %, BATRENLZE L
B WO RIEND D, b ORIBEITENC, MEHRED 590MPa #2267 0 > HHA
FIZRDZEPMBINTWD, ZOZ EnD, @iEE— EIEMED KD 55 B B EHH &R SR
ORI, AR > MEgErER Lo E b5 4, MEBRR L O, ToRBETE (&) B
RH EERHEHREE RoTND.

ZDX D 7 HOEEDNIRO AR v MEEMEICRDREIT, R, MEHRE 590MPa f% T
PE R BG L 7r > CTHLAL, 780MPa, 980MPa & #PEMREEMN BN D223 T, 5RO #ES R 13
L S &89, ABREM TIE, MEBRE 590MPa UL E, EEEORME B EIIHERE 980MPa % H
FEL L CWNWDHT®), ARy MNAEMIZMCEERWE/RETHVBRREE S 2 5.

AFRNEM TIL, WEERIINEZ B LT RER G R e STV DY, ARy MNEESMZ2 T
W2 To > TE, BV 7 ot 22> CREZEMENRE O D L 5 7B - imHGIH 21T 5 X
HESRFOMF ZITo7. M, LIXUIE, BEEESETIE, BAEHMEOE MR OBLE)
5, T kX FOMBERBRICI T, RZ HRITHEE, &2 WX IR RO S5 . BRHIL,
FTFE FRISNEFO RN DR B LWME FRMEICASL Z &, HERabEfE FoE AW
T — N CITEEEME (TSS) NAREKMIZHUE /2D LT, +7fkE Fo HEERaEE T —
RCIL, HEETRE (CTS) DM BRI RMGICBUR TH D Z 0D, +FkE BT — K2
BERE—RERHZLICEY, MMEFZOLODOEEENEONDL EELZ NI A THS. B
REIZIE, 7k E FOARE S O VR EEEE L LA OB FT CLEWIRETT— K (R ¥ k7% %
BET5Z&1E, MEZEMRONOOEERFMEEOONE DL 7> TN,

ARVEM, KO O IE R WSR2 R TICh - > L, Lo ENmt— K2 2145
L EBEEELE.
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LT, ARy MNEHEHOMRS Z7H07T 5.
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(VB Sl ORE 1k
FEARWIIRBESRMRFT OB 21X, EHEICERL 2 7 MM OlK) EROEEN) #3581,

QBHBEL L, TOPTHMESMGEZRHTIEE Lz, BT 1 B@E CRMEBEEE TR TS &

LB, TOFEELHIE L BT, NETHMEN - i HMREEZ M O TR ELTC2EBREOEEZ

BETHI L E L., ARy MNEBICBWTIE, S, @ELBE Oy +25FETHhd &

FIRFIC, BARB AP LT 2MAIFETLH H. HALZMGIT 2 BB, GHEINMES Lk

B L CRERIIIRN ~ 2 DIRBEED Z ENHRD 70 &, BB BHAIDONT A ED L H I

DD OB BMBIER E OB CTEETH D, £o, B@EICIVEEMET (77> ) »

BRI D Z EITEIROBIEDS RO ERHIZERINLSZ ETHH Y, ZDHROEMIZ X HIHE

T, TOAEORE IRtk L4z, ToBEEZFIH U CHHRIE S TR TH 5.

AR EM OO RGHZ H 7= > TlX, Stepl, Step2, Step3 & 3 DDOEPEIZ/T TIERES

o FALZIT > T o Tz,

Stepl ; e, H—@EDHLTT 7y MELEHEERORBREZ KD, BEEMETT Y ME 5/ t

(t : RE) ZG0EEERIE L 2R,

Step2 : KIZ, Stepl TRDOIEHEERME LICKDE —EEEZOEKDO GEEELELHNET
%) B—/L REEf] hold#2 #4 x CHlAAR LY T, Mre— NEEAHNRLZET DM Z
R RUERVIANLT.

Step3 : Step2 THYWrE— RN ARET D0 %, Step2 OF —EBERICHE BEEZITI & TH
T2 B BB T, COREER L L @EY 1 7 Vi (FFR) NoZfAas b TE X .
COMABEDEEEZ DI LT, BomEL ORI, AN EBT D O 0nm HH Eil
T 5OREBEHIET LI ENAEETHD.

ZOEI I U THER LR B E FOSIE D 3R EZITV, k& — N R OVEEER 58 22K
O, BEMKIT— RBELNDINEDE MR Uiz, WHEEERA L, Wre— NI g
DFEOLNDEEVNIEZTTHD.

W, FEmOERET Ty MM, 5/ t (t (HRE (mm)) & L72dy, REMFREEDY 980MPa 7 7

EE, ENENTUATHRLE L THE LYV RENT Ty MEE LT, —RIZEANL T RO

R CHWO LA EMETF Y MRIE, 4.25) t THD.

TROD~CDFEaBR 21T\, il AR v MNASESMEZRER, BELEZSMATTSSBLW
CTS #11~-7=.

(1) #2518 E Stepl
Weld lobe Z1ERE L, 74 v M ND=5/ t 23 &9 2 ERT) 2 kD 5.

AR R—AL T 7 AW Sehd ¢ Smm, #E Cr-Cu
I 77 2 600kgf

Z 7 A AR 2 50 B A 2 L/50Hz s
WEMRE 17 YA 7 L/50Hz

{RFFEER 10 Y 7 /L/50Hz I
Amr—7 72

4y MEEL  JISZ3139 ICHET S L

<X >< >< ><> (E3|

hold#1 N hold#2 N2 hold#3

7.6 BEYA I

P-82



(2) EHE 5% E Step2
TE 1% OPRFFIFIE] (hold#2) & SRR & L CIsHE L7- TSS kB i ColskEalBra £l L, LT
FT— RN LREIGHORBRAICT, MET 07 7 AL EiERET 5.

(3) VA H: S {38 & Step3
Step2 OFEF D hold#2 A k7E L, Hit < 2 _BESMF Ny L) & & fia% & L Tz L7 CTS
AR ColERBRZ S L, At — NERISHEORBNICT, METa 7 71 L aiffE
T 5. Flo, T — RBARMEEE 250008652 L 2HiRT 5.

7.1.3 FRTEE SRR

BB 2N T ORMEE 2 R84 5 729, BARENIZIE, - TITR Le TS TH T
7?‘/‘/“@ RO LMY, BROWEAT 7 o OMHIZONT, #hvEh, AT, =7k, H-
A 18 TR AL 0 7R 2 S0 L 7.

(1) R T3k
N7 T oo E It 5720, TR B RS RER A F 0 L 7.

BT JISZ 2256 (ICHET 5.
n#{: 3

FARE
~ > dcdL

dc0,dLO £
HAR
D A

R F T

L AE '
HRER%

A\ 4

B 7.7 RIKFRBR
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Q= U 7+ kB
Y H U ERHMET 5720, T8 IHlRT A 7 RERA Fhi L7-.

BRI JISZ 2247 ICHES 5.
n# 3
FARRNE

SN

: BB
A
<~ ) Loz
\!4

X 7.8 =V 7y

(3R 1 B
0 IA ORI E TS 5720, [ 7.8 (TR DR B % %M L=,

RERTTIE . FREFIBIRE, Tha R FROF A A2 O THEICKR Y IS 2.

n# 2
RoF
\ ¢
LhiFfxz
SHERFH
~— \—
HAR
7.9 TR Y AR
(4)FLD

FEERDO T L AN TATKEIS LT AR, EIREBIC L 2ERRA 2 0E L, BHERRko 7 v
A E TR 272D OB E LT, % i~ —dh 53R 2 217\ FLD(R (R s
Forming Limit Diagram ) % R 7-.

HiKE)IZ FLD &%, 7.10 \ZRT X 9 Al 2 OFRORER & LV, BEETRT - E% O <
ONEECTENNOOT (e )2 A7 T4 7 RYy—27 ) WIETRIET 5, BIEMEOFKE 7.11)
WO, e ERERIC Ty b LTREBATE LD TH D, fithh - A5O3 (e O MIEICL Y,
EDOL I REWIRETEDREODER L T2 oD DO0EHEETE 5, I, FEHOT AR
RE (B il O 4 =0) 30155 CRIZ IR A 3 e/ N & 72 B
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7.1.4 A M AR

W - M 2 - AR A DR Y K LIS k0 I AE A B L, S L 0L
ROALER - AP OTT AP % B L7

(DR T5 15
ks FBR(SST), eI A 7 Br(CCT) 6 L O /KFER(SDT) & % L 7=.

a) SST I K 2 i A ls &1
ABRIE ¢ JIS Z23T1(Ha AKMEFTEFRBR IR HLE O P K E kBRI ICHET 5.
B A 0 150X 70mm, YW &2 & o7 — 7 CIR#E
IR S5 - RBRFEN 35+2°C, 22X AR 47°C
g FE IR - 24, 48, 96Hr
"% E /7 : 0.098+ 0.01MPa
oK - JIS K8150 ki b7 b U o A XX RIS S+ iAo 427K, 50+ 5g/L, pH6.5~7.2
BEEE - RB A OFhmiER L ORERT%OE &

b) CCTIZ & % 7 v 271 v hallids X OVE &M E
BRIE - JISK5H600-7-9(% A 7 )VIEERER HFIENHET 5.
RBR 0 150X 7T0mm
{ERRALEL R L OVESEBE LTV, 7120 X5 IZHI VAR EE ST H (T v A
v M), =EL, BREBEAERY IV, BMOEEET .

0.5~1.0mm
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g /
Rih

712 WEREFMARBRAFI ~D 7 a2 XA v b

TEHE S - F T2 T RTNE — % 16 A 27 (96 i)k KT,
YK WE 40, BE0 SST [FlkE. miERFOMmEE L, 95%RH &7 4.

# 7.2 CCTEEENNY —

E% [ Bl [h] | GREE[C] E s
1 0.5 30+2 18KIEH
2 1.5 30+2 AR
3 2 50+ 2 R\ g7 &
4 2 30+2 mJREL 1@
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(8 £ 8 )RR O RTHA fff s & ORRBRAT#% oD B &
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¢) SDT 2 L % 7 v A% v Faflis & OVE & il e
HBrivE JIS ICHET 5.
AR S5 1F : 5%Nacl ZKIEK 55°CIZ 96 IFfRIRIE.
B F - CCT #Br & [FA%.

(2) 7K B 2
BEBEOEHRO-D, X 713 BLO 714 IR THEE A 7 VB L V-, KRB
B, BUBN, AL, MUK o7 (T - 2D, AU, AT, R R,
PERASE S TR S 4L, "85 - g - I - IRIED 4 SORKEEAHET 5. FyF iz as b
B — 5 CHBANERE L, EEOIAT - Mlabt T HBEET 5.
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7.1.5 /N> b EEF DRETERRRE

HARMERE D i & B E /2 MERE D — DO NE L F I F OEZMERE CTh 5. IR E L TIIR AR L
ERNCERT 5 Z &, TRIGIE LIZ WEEBRG A DR W Z ENEHEETH D, Hk L~ Tk
BHIREEZ DL, A O, MEHEEIE Y 5. Ny MU I T EAR IS & K
X B0, HERABR COIMMEENL, IRAT] - REFE T TLEEREZK LGS LONE D
DDBEERNIRD.

Al ¥ 716 IR TNy MM EZMITERE CRIEL, TOAR v MEBAL, & 7.3 DKM
THRIEL, HEERRRICHEL .

Ny NEOFRIZE % B 22 S8, SIS0 o T2 JIRETE « MR ORI 2 0, R 2 iR
L7z,

()3 B ik ]
75T R A S T SR A

Wi 5. SEAVE T X, WAICHZE L= b X O EA o |
— R LTI U, FEES AR A I C SR E OB 4
B8 % WET 5.

THEE
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% T e S 0 10m
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(2) W7 T FHLAR
7201, ¥ U UEE HALE CSkERWET v F U T E R
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7.24 BX O 7.25 12, AEMWTHEIC THEGE S L DMIRD 22 SEM-EDS & EPMA D%y
i SR 2R,

AEICHT IS Si, Cr, Mo, CRALL TRV, HlMmiTZ Sk L 7=/ A A LT
5. 12720, MnS O & Vo 7e b O TIEZe W EFEiENRIE L TWAIRETH 5.
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7.2.2 VAT

(1) W25 1% 7E Stepl
L ZAZL CH7y MEEHAE LS, ND=7.07mm(/ t, t: HE)a2mE 35 L i1x
8.25kA Th 7. X 7.261Z Weld lobe 1ERUfE R4, & 7.4 I[ZWii~ 7 v OBIEEHERE R~ T
Wi~ 27 B BETIE, 77 v PPICEREIGE R A FOBIER SN D A3, BRI OB H HE %
HE 4 5 2 EFIC LV EHR I FHO LD TH S,
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7.30 /

7.20 ,./
710 ¥ ND:7.07m ,/

7.00 V4
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6-50 1 1 1 1 1 ]
740 760 7.80 800 820 840 860 8.80
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£ 174 77y PRERAEERBIOWEH~Z 2

B ND
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]
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e !

7.85 6.78 w'mL

IR

8.04 6.90 mL

S F T
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(2) #2533 TE Step2
H—HEE%O hold#2 (IEEEIEHSHEREH) 2R ZLTH7y MEZFHAL, TSS
BELY CTS RERZAT o TR AR 7.5 \Z-T. FUREDZD 1,1=8.0kA & L, IENIZ

6.0kN T3HEfE L7=.
# 7.5 Step2 R B H
TSS CTS
Hol d#2 ND ’
[eye]l | [mm] i e S L e
B Wrad | B BT iZ HE| OO BRR T | R BT RS RE
30.84 A 11.07 B
30.15 D 12.31 B
1 7.06
31.00 B 11.39 B
Ave.30.66 Ave.11.59
30.89 B 10.90 A
30.48 B 8.45 C
2 7.16
29.78 B 1257 A
Ave.30.38 Ave.10.64
30.72 D 10.80 B
30.99 D 7.79 D
3 6.90
30.74 B 8.63 B
Ave.30.82 Ave.9.07
30.99 A 10.88 A
29.97 D 11.25 B
5 713
29.45 D 9.61 B
Ave.30.14 Ave.10.58
5 A =B i5;C 5D
B H u T (HAZER 55 Y) HAZ ER Rl ND P B 7 ND A 1|8 (v —BE BT)
P~
@ e 4 O
S’ -
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(8) B4 1% /E Steps

s b U 7o S, B ETOLEME T — RGO, £ O E LT
bHZE LIERGELNTZ, UF, WESEOMFNEZH®ET D,

ZZTlE, Step2 Il EfEE, FH _EESRFOME AT, £ 7.6 1%, FERHETHIEL
f:+?%ﬁ%‘$§iﬁ%ﬁ®ﬁﬁl;ﬁ%*H:%O)%@f“i))ﬁbf%é BB OEEERME 12 25, 11
WK LT T5% D 6k A DA, W@EYA 78T, 10 VA 7V TLRERKE—RERD, £
nNEVENY A I, HDOINIEEWTA 7 AV BTHINE— NidgE L R0nE— RN
NHZ NS, £z, I2%2 I1LICKH LT 50%D 4k ADE L7=8%6, N2i%, 10& 154
A 7 VTR EMWrE — Fa‘:%ﬁ‘:m)bﬁ 5. BIZI2 % 11D 30%IZ T 7254, Wino
YA 7 NVETHERT T — RIZE LT 5 2 Enbns. (12=6.0, N2=10), (I2=4.0, N2=10),

(I2=4.0, N2=15) Tﬁiﬁ&"ﬁ%~mﬁ%%m BRIV R A VIR RE C B I O Rl B —
KRB/ OENDIEDOEEZBND. BEMEE— REMZHEABELZEL TN,

W, 12=4.0, N2=10 DEEDO AR v MAEICE T HREIT 35 A 7 L TH Y, 0.7sec &
2%, BATOHBEMKBESELIZFEDORVWEDEEZ NS,

# 7.6 Step3 HEr &

BEEN CTS
SR ,ee| WD
L2(KA) [N2(cyc) (KN B BTt RE ()

12.23 A 8.29

5 12.11 B 6.96

10.00 C 6.77

11.83 B 7.83

6.0 10 10.30 A 8.08
11.27 A 7.95

11.96 A 8.14

15 13.23 C 7.03

11.76 C 7.55

7.33 D —

5 12.17 A 757

11.28 A 7.92

9.99 B 718

4.0 10 9.42 B 6.51
10.10 A 7.33

10.17 B 7.49

15 11.85 A 7.99

12.65 A 793

7.95 C 5.43

5 11.38 B 7.53

11.24 A 7.81

8.55 B 750

2.9 10 12.93 B 6.43
10.93 C 6.26

9.51 B 7.34

15 8.42 B 5.56

6.67 C 491
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7.2.3 FTEMEFEE

(1) IR T B
AN B L OEHATEN L 980MPa T/UATRER 2 FEhi L 7= fE A, # 7.7 B LI OM 7.27
W,
AEOBATE I A 980MPa IZKW 6 D TH - 7278, — AR BATE M X L =25%F2E T
HY, KifEMIEn ERAEORHMEEZAEL TSI LD EEZIOND.

x 7.7 RIETRBRKER

NNES
% N =/ 15
28.3
27.7
23.8 30.4 23.8 27.9
30.4
29.1
23.8
21.4 24.5 21.4 23.3
24.5
31.2
25.6 31.2 25.6 27.9
27.0
9.9
18.4

HE

A fEM
( RZEMAR )

R
(e LL)

HEM A
( BEESHMR ) | (RW)
RITEF L&
980MPatt

N2 |WIN[=2JWIN]~rO]R|WIN]-

18.4 9.9 14.2

(2 =V 7 & RER
BAEM B X O TE N LLEAS 980MPa CTHEji L7-— U 7 iR 42, £ 7.8 B LUK
7.98 |21,
PAEM BT & F LA 980MPa (2 R0V U 7B AMETH 53, JEIELE 4R LR
B omEIE ki kv, TS-EL NT 20 n i3 m EdiuIfEma L~ L&z Hhb.

® 18 ) 7 VyRABRFER

ARNO—7
mm BX &N Ei5
4 9=3 ! 20.6 20.7 20.6 2065
2 20.7
HAEM . 1 9.63
2 9.56 9.63 9.50 9.56
(FL) 3 9.50
WITEF LB 1 11.57 11 57 11.27 11.42
980MPatt 2 11.27
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GYRZS SqUY
RIR Y DR A, X 7.29 3 LU 7.80 127”7
MfRi# 0 1%, LDR=2.02 Th o7z, BUTHEIFLER 980MPa & FIEOHIETHS.
RdB, AR L, FRDPEL AP CHIRT 7ok L.

< LDR(FR J4 % v It : Limiting Drawing Ratio) , BHF(L #> #1277 : Blank Holder Force)

Ry FEE100mm/min__ . S Z : 10KN
LDR
2.02 2.16
iHfi ; O st . O X

R FEEI20m/min_ L TSUHF 9105

2 5KN 3 OKN

hoFmE; 236KN | RoFHE; 23 4KN || AUFHE; 209 KN | X

QUL R0 s ) A AN

X 7.30 K ABRAKFE (BHF)

(4) FLD (5 /¥ BRA 2 : Forming Limit Diagram )
FLD o #lERE R %, 7.31 12T, X OFRBENARGRNER O | JLHRANBAT =47 Helgeht o 52
RN BHEE SN D RIERAMFRE TH 5,

RIEDIBEND D D72, BIEM OIE 5 AR LW I 1HITH 5205, BUTEF A, 980MPa kL
DEWVOTHIMINATRETH D EHEETE 5.
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0.60 S EH (2.01)
< HITE AL B44980MPa(1.6t) == ===
XHIEM (2.0t) TR

050 A $47 4G L B HI980MPa(1 6t) B U

0.00
-0.30 -020 -0.10 0.00 0.10 0.20 0.30 040 0.50

eY(BIEH)
7.31 FLD # & it &

(B) FIBHEDE LD
(D~ (DDFERN D, BAEHIL, BUTEHEARS 980MPa & RSO LIEEZA L TkY, HE)
B SR & U CTHATER A ORIE RS AIRERME TH D 2 L MR TE 7.
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7.2.4 TR

(1) SST Iz & 2 & Al Eilhk
AEM & BUTE BN O 590MpaDP « 270MPa #4 (JSH270E) T3 i L 7= 6§ A I8 il Bk
Rz, 7.32 BX O 7.91R17. #BrAikORBRANEIEE T, 7.33~X 7.39 |Z/"9.
RIEM X, BUTEF LM IR TO UBENZVEETH Y, BEOFRFMZ(LOME X IXFE T
ThD.

& TISSTHARMERRGE R

et t & 55 B | 3 TmEa _ ‘Eﬁsﬁﬁﬁjﬁ‘(g) =
i (Hr) (cm2) aBREr | EERIR (g (g/m2)
24 1 64.66 161.15 160.86 0.29 44.85
2 65.27 158.94 158.66 0.28 42.90
8 | Test1 —! 66.11 16258 162.06 0.52 78.66
2 64.26 161.60 161.05 0.55 85.59
SAEH 9 1 67.23 162.53 161.53 1.00 148.74
2 63.72 160.00 159.04 0.96 150.66
1 68.88 16344 162.43 1.01 146.64
96 |Test2| 2 6597 16391 162.94 0.97 147.05
3 66.83 160.28 159.28 1.00 149.63
I 04 1 5222 119.14 118.96 0.18 35.04
BT R EH Test] —2 52.74 107.80 107.65 0.15 28.44
590MPaDP 48 1 63.60 148.03 147.61 0.42 66.04
96 1 59.26 146.03 145.26 0.77 129.93
= L s 1 67.68 166.04 165.09 0.95 140.37
ﬁ”ﬁéﬁﬁ?"” 9% |Test2| 2 70.08 16655 165.62 0.93 132.70
3 68.44 164.76 163.80 0.96 140.27

160

140 /Q
120 // /2

~N
% 100 /
I
1% 80 O S TEH
® o —
i A BTEIF LB A
40 590MPabP
X IR T P LL B #F
20 270MPa
0
0 24 48 72 96
F& & B R (Hr)

X 7.32 SSTHEABERBRE R
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ﬂ!.
-

(a)n=1

1218 1 @]

11

(b)n=2
X 7.33SSTHEABERBRAINEBEE RA/EM Test1(RBRAT, "EFE 24Hr )
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(b)n=2
734 SSTIEARERBRANEBEE HIEH Testl GRBRET, & 48Hr %)
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(a)n=1

(b)n=2
735 SSTIEARERBRANEBEE HAIEH Testl GRBRET, & 96Hr %)
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(a)n=1

(b)n=2

(c)n=3

736 SSTHABERRFNBLEE HIEM Test2 GRBRAT, "% 96Hr )
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o e )

ik ;.
(o |

S [[E -

e

s sy e T
pogte e Wl - TR

S >

e, AN

(b)n=2
X 7.37 SST EARBERBRF/EEE BITEF LA 590MPaDPGRBRRT, &% 24Hr %)
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X 7.39 BRBERBRFNEEE BRITE P EHT 590MPaDPGRERRT, "E%E 96Hr %)
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(a)n=1

(b)n=2

(c)n=3

P-115



(2) CCT Iz X B 7 a2ty FaHiid X OVE &R EN T
CCTIZLABARBERBMEELFHR 71012, 7ux by FVRBERALE 7.11 12577 7.41
~X 743 IR O EEE T, £, 7.44 (27 — 7 HIBERE R OB E R T

AR RO B ACPEIE, BRIERE & BT IR b | 32 TR Ao T2

£ T1I0 CCTHEEBERBRER

5= (g) =
EEM [ nB [@ig(em2) | FERAT [ 96HrE (® (g/m2)
1 65.46 163.29 162.08 1.21 184.86
SRAEH 2 64.31 162.61 161.77 0.84 130.61
3 64.84 161.93 160.96 0.97 149.60
SE1 1.01 155.03
# 711 CCTZ7uxrby FNRBER
HEH nZ FIEETE o) Z5H &
1 <05mm Eis
M 2 <05mm i
3 <0.5mm 4
HITS R LB 1 <05mm a
270MPa 2 <05mm i
(JSH270E) 3 <05mm =
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(a)n=1

(b)n=2

(c)n=3

|
el

B 7.41 COT I &MEREA B TE RIEM (ARA, "WE 96H: %)
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(a)n=1

(b)n=2

(¢)n=3

X 7.42CCT /7 unxhy FRABRAIABEE RA/EMFRBRA, BHE 96Hr %)
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(a)n=1

(b)n=2

(c)n=3

7.43 CCT 7 u X% v MRBRFNE EE BATE P HEA 270MPaGRERRT, "EFE 96Hr 1)
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AEH BITEIF LB s 270MPa

=

(a)n=1

(b)n=2

(c)n=3

7.44 CCT T — 7 HBE#E RANE
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(3) SDTIC L % 7w ATy Ml & OV RN E

SDT T X D fiiaalini R e Rk 71212, 7 v Xy MBS REZE 7.13 177, K 7.45

~ 7.47 R B R OAMBLIEE AR, £, IOT7 — T RIBERE R OB A R~ T

BABEOBRM I, 7 U AZBEIFTRO b, 7 a0y bE CCT Off R & [
1T 96 WAL RED M)~ o 72

B DRSOV T, REIIREE TR AT —ROBAKBER SN L ) KB TH -
Tz, WAHERFR L7 WK O X5 IRIRFB DD IR NIRRT TIE, SST &35 5 ki 2R

7.

#x 7T.12SDTEEBERABRE R

5= () =
HE A ngl  |@ERE (cm2)| SAERAI [ 96HrR () (g/m2)
1 63.00 160.81 160.47 0.34 53.97
SRAEM 2 6493 162.90 162.55 0.35 53.90
3 6447 162.10 161.98 0.12 18.61
1 0.27 4216
# 7.13SDTZ7uxly FRBRER
HEH n% FIEfE D) R 5%
1 <10mm b
e 2 <1.0mm =]
3 <1.0mm 5
e e Y 1 <1.0mm s
270MPa 2 <1.0mm i
(JSH270E) 3 <1.0mm b
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(a)n=1

(b)n=2

(c)n=3

7.45 SDTERABERR B EE RIEH (ABRAT, % 96Hr &)
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(a)n=1

(b)n=2

(c)n=3

7.46 SDT 7 u x b v FRABRAIFABEE RA/EMGABRAET, ®E 96Hr %)
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(a)n=1

(b)n=2

(c)n=3

7478DT 7 u X v FVRBRANBEEE BITEIFLLEM 270MPaGRBRAT, MEE 96Hr %)
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n=1

n=2

n=3

()3 AERS

(b)B1AT & 7 Heie k7 270MPa
7.48 SDT 7 — 7 I BE# &
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4 mErEox LD
(D~@)DFHBRIZINT, RRMEM 1L, BAEBIEMEICE U CHATE Pk & [F% 70 R 5
HEEHLTWDLEEZLND.

BREEB OFERAE R ik %, 7.49 12T
HERFEIC X DM OB EDOFERIZHOWT, CCT, SSTIXFEZE O &ETHY, SDT X CCT,
SST » 1/4 D ETH-T-.

200
180 —.—(‘{‘T
- 9— SST
160
ag |l SOT //‘
=~ o
120 =7

o0 ead

BREE(g/m2)

0/""

0 24 48 72 96
& B FER/(Hr)

M 7.49 REMOBREBERBRERO LR
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7.2.5 /N> b EEF DRETERRRE

Ny RO RR y MBS B LT D 2 & T B O EI B A TE SR S T,
MR OB LT, AR OERRFTOR—RZ+ 0720 G50 EE2 605, LT, &
MNREEZRT,

sy NEEE 3R THENE L 72 tx A 2SR OFE R A, & T.14B LUK 750~ 7.53 |12~ 7.
REREED ) A ABREO -0, BWRTE B E 1IkHz A1 O 7 ¢ L X LB (21 B BN 21T - 12856
DOENTER L ALY CORT. HEBREIZOMMABIEE L, K 7.54~X 7.57 1Z/RT .

HeT, X 751~ 7.53 OfE—BEMNRKE D Z LT D BRI KE R2MEE— 27 RN
THN, ZHUTEMBNEERBICE I B —r tEZ NS KB e — RV THEIL T\ 7z
W, o— RE/LOEAIRE) & K JFER TR > TR E SR> TV AR Lo TWVW D A, Bk
Z bbb o0, A7 20mm~35mm I[CBWT, MEE—7DOENNHDHZ ENnD,
HAIE LWEREE AT L ORRE L mREMRnE 2 6 5.

—J7, WBREI% OTMABIEER(K 7.55~K 7.57)TIE, ARy MNAEMAORE2 LT
D, Tz, TIEESICLEBREBENAOND. ZOIKE

K 758127 T. ZNOLDOEIIKNMETZ2b7bTbDEEILNS.

OBV R LY, HIRICE > TUIFE LW DO TIE AL, —HOBEOF KR Z/K Y AT
72, R EERRIC CEREE BRI L e L. M, Ny FEMRIERRO Z Ry MA
BT 2 BYlTE CROE SRR L2, FO8ME W, BIS, ARy MNEBE O AL
v UL, EZEREM OEER 7 26mm &, A RIOMERREBRICM L2 M oA~ F 0 50mm
THEBERBRICM L0 LD Ny MM 2 E LT

REEA OFRREIERBR IS B 2 B EE A X 7.59 (T, Fi2, ZOREOK I —ENL
MHETT— Ty r7~—I BEHESRET > TVET, TR T. WTNORR Yy MNEEFT A
v FOEMIZBNT Y, ARy MNEBEOFEEL & ST M ITEREEE LTz, Bk o
AR CITHMMRIEICI T 5 ARy MEBEOBESRMEDNE EAL S TWRD o 7oy, BEATHIBED
FAELTARENE Z b D. ARy MEEEM#E E L U S s SRe5R Co R ERIRIL, 5%
MR LTS BER DD, A COAR v MEERIHRIELARTE Y Ohf £ LOFERICAR - T
BY . EEXMISEM E L THHoEARGOR—RZH D EBZBND,

# 7.14 HBEXFHRARER
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X AT 2 B I T A~ )L B0-100mmA])
g‘ W E s 215588 X| sHElELY 215788

nitgﬁﬁKNO FI-I-IEI”E EFi’}JﬁE ﬁﬂj I'Zig{_lgcj:bjﬁﬂj

km/h kN kN kJ kJ

1 487 874 555 15.6 155

2 489 863 543 17.6 174

3 485 747 522 16.0 16.0

) YU YUTRESOkHzIZ x LT BT R 20 kHzAE & Dr LA IB 1T o 1= 1{E,




RAFEE KN)

0 100 200 300 400 500 600

700 800 900 1,000

= 5

B21 5558
EiE

R 4R T 4L B
00 20 40 60 80 100 120

(kJ)
140 160 180 20.0

B EHAIE LY
Bt

B 21 TS ED
THELYER

B 750 BFEABBREABRERERHEL BN X LX—)
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ATE (kN)

YR TR ILF — E (kJ)

1000 , . ,

900

i — 1B —BBTHEEQ)

800

700

600
500 N

400

A A M

AN A N N A
IRVAWAWI WAVA!AA VAVEVAY
Y YRV AV ;

0 10 20 30 40 50 60 70 80 90 100
ZEL (mm)

100
)

HE-ZEMNORERF

300 I I I I

— 1%H — MEITHE

250 [

)
o
o

[$)]
o

o
o

,g—/‘::l:;p
5.0 F‘Fj

0 10 20 30 40 50 60 70 80 90 100
Z4I (mm)

IR T LA -Z A D BEfR
M 7.51 ¥% M 2R B AR (No.1)
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FArE (kN)

RURT R JLE — E (kJd)

1000 T T I
900
— 2(kB — BEFEHHEEQY
800 [
700 /
600 }
500 O
400
300 N \ ] A -
SR - A
IVAYIY WA WE |V Y
100 X 7 Y
N EVARVAVIAYEIVAL
0 10 20 30 40 50 60 70 80 90 100
Z4L (mm)
ME-ZEAMDOBRF
300 | T T |
250 | — 2tkH — BETHE
200
150 /
d”/—
100 f
==—/
5.0 ,,./"""'F
0.0 f
0 10 20 30 40 50 60 70 80 90 100
AL (mm)

I IR TR L -ZE 451 D BEf%R
7.562 % EXEHREABRER(No.2)
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ATE (kN)

RURT AR ILF — E (kJ)

1000
900
800
700
600
500
400
300
200
100

30.0

250

200

15.0

10.0

5.0

0.0

ZZ {31 (mm)
U TR JLF-ZE LD BER
X 7.568 BEXNFHFERARBRME R (No.3)
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| | 1
— 3B —— BEFFHFEQR
A
\
N
\
}\llh Asc L A AN /'.\\ "
AR WAV Tad\vA Al
Y v
0 10 20 30 40 50 60 70 80 90 100
Z4L (mm)
HE-ZEHOER
[ | [ [
|| — 3{kH — BHTHE
]
..-'/"./
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X 7.54 Ny NEHMAEEEGBRAED
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E (No.1)

WA HNBE

7.55 ABRAETHZ D
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D 48l 5 E (No.2)

7.56 A BRAI%
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7.57 BB BT O 585 H (No.3)

it =
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7.58 RBR% I I KB E (No.1)

P-136



Spot welds: 25mm-pitch Spot welds:50mme-pitch
30mm
stroke
S0mm
stroke
i
K 7.59 #MEBERBRICB I 2EEABEER
500.00
450.00 .
40000 | {
350.00 .
- Spot-welds: 50mm-pitch
= .,
" iy
_l%‘ 250.00 :' S - 2 -~
: t- i -
[ {p— pot-welds: 25mme-pitc
150,00 &
‘ \\ =
100.00 t ,
: ———
50,00 -+ i
0.00 ’
Q.00 1000 2000 3000 4000 5000 6000 70.00 B000 9000 100.00
Stroke, mm
X 7.60 X J1—EAMHK
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8. FHAf

AKBMEICB T AR EE L DD &,
- BT A U TOHM OFIENTE .
- RAEMIE, BIIETRE TS 590MPa UL B E#ERK T X,
o, BUTEFH 980MPa /1 % LA LD TSX EL 233 57z, (¥ 8.1)
- BRERFENL, ANV ERROKFFICEBNTERE LR LT,
- BRI O ER LD BRI 2 55 KHEGRE L > ¥ 1000~1200MPa)
DY DO BEFLIT.
- ARy MNEBEIIRBMER TH Y, REMBEKT— RE2R LT,
Zhix, ATOHFRIZES.
a) il TEGLERIZ X A0 v Rifb 2 _—R & L7z,
b A F A NIRRT 5 2 T, BRSO E N ST

ZOX ) MR O T a2 212X Y, 590MpaDP ULt 980MPa #H X4 0 58 ) 4B > B B
HABGESIR Z A7 T v 7 % EFEEE T2 BEXFMRNSRETH 2 LN TE 2.

* T=2.0mm_I-{ I.b‘(_'? AO—IL) OHtEE IO
®Eisonbe
30 | BiEms e OLFEE - ' ' - ! -
(Rt e P e AL
NI =t 7 )]
309 T T "
3‘2- EEHEOTSXEL
2 P Te@o e ||| - : '
o (% sa A AE] L O\ A —UEERK
5 0 Eﬁﬁﬁﬂ# ! 'I'._ R | P2 i
S 7 mprnase
s | DEvezmoam || . g Il
E 15 ! !

A NA T 5k
i0 - ! ! ! ! ! ‘

Curre ﬁf'StEElS-
a1 i T { E { -
590MPa

0 200 400 BDD 8O0 1000 1200 1400 1800 1800
Tensile Strength,MPa

8.1 RAAEH DM A Hr
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9.

H B B SR O ZSRBEH L ARIEOERE -

;%l
G

9.1 5 RARBAER O BBV E A SRR & Dbk

ARNEM OFME R & BATE M Ol 2K 9.1 1274, BRIEMIE, SEmE il B B3 A ik
HHICK LT, BEZL>TWDH I ENbN5.

SRARReRE , [ sy w15 B | ]
1200 . 30
1K)
- .
E B0
E ——
Z =
600 : %
o
- A
i i}
u i
HH O BH | BH | H | 3H | R
sl RGP B mra
| TsxEL | 18252 | 16771 | 14468 | 14711 | 16274 | 16068

SCEME 980 13X, SRHEIARNN- 6, AL 980 DI L U ETIHE LTz,
XIENE, EHEERT.

X 9.1 RIEM & HRITHEF A 980MPa #f - 590MPa #4 @ th &

BAUFHIIRIC T, 590MPa £ OPEREZ 142 L, & 512 980MPa #4104 D Hilf 2 ik
TEDZEEFHLNLTHD.
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92 AEMHYD T L —KRDR T Ty TOANFHELBESES

RBIEOA T T AL, G EHEAN LAY T v 7 (EN~E—46550kg & Hillr 43350kg)7> 5
720, 1XEB0: 50 DR TH 5.

B AE—
]
"
o A
0 Inlal-

9.2 HHDOFEHWLREARZ T v 7 i ORI

2L, K 921C TRy, MR AY Ty THERETOEEZITANTEY, 1F&
N ENRNE—THsD. AMEMITE VT,
DWEHHIE, A OB B RO ORERFENR 2. L0, TR L7k
DB T AT 7 SRRIERNREHBIZ LY, EOBCR 2 BERREETH >
o, 2O, FEAEE LY bE<EAT DI LT, MINCIER DL SiskE
VRS A Z— kLT, AR L VASRIR I A M T Sk LT,
Te- T, FEREMPEA LIS, FIOMAMBRLRIZZ ORY TR,

b) B, #ihE 7 L ARNET AR ATHIMT A2 v 7 THY, Carto Car &5
ZHEZDORY 2a—LOREING, FEREIIZRS. Mz T, ELV FITITER
RN ELEENTEY, FWEICoE TAEIFHANEE LEZE X TWD . AR, %
DL RBENG, FiWE~E—D O A EbEARE L L.
HENEStEOR 7 Z o7 7 o —1d, BEEREOZD, BEMENLEEL, @B
HEELZERMEEND.

AT THIZEEND NT T AL FOEBRERKIE, Cu0.25~0.8%, Cr0.2%, Ni0.1%,
Sn0.02%, Mo0.03% (X4 tLEEN)TH 5.

£/, HEHROANA T ALD b L2 FIZEW, Mn, Cr & A &I AKO TR TH Y, BEEh% -
N — ML —2ROAFEL TITE, Cr, MoENREL EENS.

INHED Ty T AL NEESIER L, MM O SO HEE N1 T R I o2
5.
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9.3 E AL IZmIT - BHraRE

9.3.1 M EHEREICEE T D&

- MEHERE L AT A E - 2 X MO
AREVEMTIE, S, Cr, MoZ2 ENIRINITHETH 5.
B z2 1%,
cCrix, A7 Ty Far =gk, SUS 2 EtxCr % &I1C
EHT DAY T v T EHRCHIATS.
+Si, Mn, Cr 2 FOFEIZL Y, Mo DVEEAZIKET 5.
728, WINEOFEMEY, MOKETLECOREERITTS.
- BRBE LIEME N T o 2 DR & a) EoREt
TSX EL I 16000 % # 2 72728, HIZ@mW TSXEL NT 2% HIFT.
- BME - R = A L1k
B B A & L CEABZ YLK 5720120, ARED t=2.00mm 726, S 5HIC
U t=1.4 DL N 2o e LA 2 ST T D LR B 5.
- A FHARAE (B SRR~ D %)
Ak, BRIFHROEHSFEOIEREE 2D &, M CH 2 Highd - Lo EEIE
WHEZEZTND.

932 A7 T v/ - EFILRICETIHE

- AT Ty RS R & SR

BRI 5 2 1256, 100% A7 7 v 7 TREBREKD Z ERRBEEEZLND. Btk
DA, SaNEL LR WAY 7 v T AV EXFHEE CH Y Z ORFERICHET D
HLDOTHD.

A ENEERR & B OHIFIN D O ZRORETH Y, W ToREL WS Z L T
AR Lo S BLEMZRES & LTEANE— L HINZIE 50: 50 4% E L. L
2L, YU W TIE, 2 E THLHWIE e & LR WEFSRE 217> T\ 5D,
BEILHEDANEROBEND, A2 L GATHERAY 7 v T 2B MEOR
BICOWTIEERDIBPNMLIETHD EEZTND. TDD, 5%I1IIEkA 7 7 v 70
Wrig « ~E—722 O)ORLE R EE 2 - FERIEEZITO TETHD.

- Carto Car ODFEBLE RV T 7RO NT7 T A MEH
KANEM DAY Z v TRABROREIIRIEOMEY Th D0, BEMIZ2 08 Hm %
PLFICEe9.
1. LR O R E B % GilE 2 v 7221 H)
WettlE, A ElORZe G 4R DRy ORLEFREN 2028, R TR
57 D FRFEBEMNC TR T 7B EUGPREHERIZ L D, EORRIZ 5 0 EDN
HTholo. ZDd, FIHNTIER D N MEKITEWAR SN B A — L THE
BN & & RHNRE 2T o2 L Lz,
BB a2 < WSIN L 72 DITMER T WAy & 5720 T, FEREBEA B2,
BT ORI T 2580 H 0155,
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2. Carto Car @ SE 8L (H B EIA O F W E OF )
HFWrix, a7V ARLET AR ETAIM LAY 7 v 7 Ths. Carto
Car B525L, ZORY 2a—LORXING, EEREIIRDLEZLZDN
5. Mz T, EIVHIZITA RN L GENTEY, Flsiciid a2
HAREELEZD. 20X 72BLENG, AENIHE E~E—0 S lAh
DETRAEEE L.

ELV X, 27 7 v FICEATH T T L AL FEiERT 50208 Lz ik
EEZDN, TN HLENTRET DERA Y 7 v 7 OEMRER %25 2 5 MM
H5. HZIE, EN~E—IgoMHLREZ 100% 235 &, Wit o CudAElE 0.35%
PR 705, CulXfDmME L FiF 5 - iRtz m L3 57 EORRILH 503, HBEYH
MR E U CTHEHA SN DG OFFRRR - BRI OV T, FICHE - BT HZ &
NEH%OMEEEZD.

94 R T oDV A I

94.1 BEIFHMITL D CO2 HIE

NSO, (ERELS IERBSOEOT-DI121E, AARENICH H KRERA2ETT L
KEDEA T T v THBLIFHME L TIEATOLERNDD EEZTWD,
ZO—oPEELT, K 93ICHBHEETRAET IR Ty T TP R T v T OHEHEL
ERELEGAO 7 a—%nd. ARSI B RET D A7 T v 7 =HWE &= B att235]
Y, BEEEAHMEICY VA 7V L CHBIESMICHD 2 LW BREERE B2 5L, AV T
v TGRS EB DAL Z T IC WETR & - OIFERD LD LD Z &I b.

HEE SN B A 2 BT S 2 & K D SERE O CO2 PEH EHIR AN REAM & 5 AT,
FROIIREHRY = — AITHY T 2 &0 RICR D EEZLLND.

EARMEEDTLABEY: ¢ 0% | MBAISS T |
Aiid EEEW | FS T Tl A D R R |
| WM oo/ BRIy | Ll 050 5%
’ TR AT FEEdre s i h I L T
'l BETA&E 0N | M0 10%
v W G035
{ T N | L

@ B 5o TL e

kML B A e~

| ORE- T RDTE N |
WML BRKCESTIR
o, W R ;
Al k. SRRADBREAR T L,
J— R TSI IR 80 L T L
m‘m‘ - - Sl R oy T P S i . -

K 9.3 AHBEHYDITIV—FDODRI T TOANFEHRLEBEST

Uk
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