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Creating Novel Stainless Steels and High-Performance Alloys from a New Perspective
— The Mission of Nippon Yakin Kogyo



Nippon Yakin Kogyo was established in 1925. Since the commercialization of 18-8 stainless steel (SUS 304)
in 1935, the company has continued to research ways of manufacturing high-grade stainless steels and
super alloys from nickel ore. Over the years, the company has systematically developed outstanding
technologies and sophisticated production facilities under a comprehensive quality assurance system. And

the company's products have earned a high reputation among customers.

Nippon Yakin Kogyo, as the leading stainless steel manufacturer in Japan, is now expanding confidently its
business field to manufacture high-performance alloys for new applications together with conventional
stainless steels aiming at a "new special stainless steel manufacturer,” applying the sophisticated production

technologies we have acquired through years of stainless steel manufacturing.



Yakin Kawasaki Co., Ltd. ———— Excellent Research and Development Capabilities,
and Outstanding Production Technologies

Nippon Yakin

Acquired 18014001 Certification in March 1999
Acguired 1309002 : 1994 Certification in December 1894

Transferred to 1509001 : 2000 in October 2003

Within the Nippon Yakin Kogyo Group, Yakin Kawasaki manufaciures
special stainless steels, Fe-Ni alloys and high Ni alloys, which are
called high-performance alloys with advanced production technologies
and high R&D potential. Ultra-modern facilities covering melting
and refining, continuous casting, hot rolling, cold rolling are in
operation, built on the core technologies of Yakin Kawasaki.

Product

Yakin Kawasaki Co., Ltd.

The two major production bases, Yakin Kaw
Yakin Kogyo which undertakes planning and
Yakin Kawasaki which conducts developmen
core technologies, and Yakin Oheyama whic
smelting technologies, these three companie
synergies and forge a dynamic corporate grou



Yakin Oheyama Co., Ltd. ———— Manufacturing raw materials of specialty steels for
the Nippon Yakin Kogyo Group

Kogyo Co., Ltd.

il Acquired 1ISO14001 Certification in November 2001
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Yakin Oheyama is located near the Oheyama mountain range as

Vakiﬂ @h@yama C@w Ltds well as Amano Hashidate, considered one of the three most

2saki and Yakin Oheyama, support Nippon beautiful places in Japan. Yakin Cheyama manufactures ferro-
sales as the head of the Group. Together with nickel which is an essential starting material of specialty steels for
 and manufacturing using their outstanding the Nippon Yakin Kogyo Group. By giant rotary kilns, the company

h supplies raw materials with their top-class smelts nickel ore from overseas to manufacture the base materials

s work hard in close parinership to deliver for products with better cost performance.
D.

Yakin Oheyama
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| 3. Thermo-mechan

|

al treatment of high nickel alloys

oduction of High-Pe&brmance Alloys

High-perfofmance alloys are manufactured by the same facilities
| as those for stainless steels.

| Technologies required include: refining that assures high
| cleanliness; casting for high Ni-alloys by a vertical continuous
casting machine; thermo-mechanical treatment through hot rolling
| in Steckel mill; welding for practical applications of the products:
and surface treatment to increase the corrosion resistance.

| Together with these production technologies, various energy-
aving technologies that have already satisfied the CO2 reduction
¥ target specified in the First Kyoto Protocol are contributing to an
@™ environmentally-sustainable society.
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Knowledge, Experience, and Ideas —— Core elements underpin ali our technologies




With supremely reliable facilities and optimized production processes, we deliver

The Nippon Yakin Kogyo Group is continually challenging the frontiers of technology, delivering special stainless
steel products that satisfy customers' needs, and its mission to help build a creative society. Based on the
concept, the Nippon Yakin Kogyo Group strives to establish and standardize production and inspection
technologies that answer customers' needs, and to improve product quality.

I Flow chart of production proc
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Satisfactory quality cannot be obtained by a
simple process of melting and solidifying the
raw materials such as scrap melals and
various ores. Impurities in the raw metallic
materials must be strictly controlied. To reduce
and regulate the carbon. sulfur, and gas
constituents which inevitably remain after
controlling impurities, refining is required. It is
also Important to control other trace conslituents
and non-metallic inclusions. Our unparalieled
technology for controlling non-metaliic inclusions
is famed worldwide, and the technology
acguired the John Chipman Award from the
American Iron and Steel Institute in 2002,

esses

Width: Max. 1300 mm

(a8}

Twi vertical continuous casting machines, each
as tall as a 7-story building, are In operation.
Since high-performance alloys contain many
kinds of elements, cracks tend to ccour if the
slab largely bends during continuous casting
as It cools and solidifies. The vertical facility,
however, generates no non-uniform force to
the slab, making it ideal for producing high-
performance alloys.

Yakin Kawasaki has
developed a ieading-
edge technology o
suppress segregation.
resulting in products
that customers trust.

Width: Max. 1600 mm

Among NCH hot relling milis, the roughing
mill plays a big rofe. The mill performs both
rough bar rolling for strip (down to 25 mm in
thickness) and rolling for wide plate. The mill

is equipped with edgers and a hydraulic AGC.

Optimum rolling schedule is set up by a computer
or each product.

Main specifications

B Roughing mill : 4-high reverse mill

i Roliing force : max. 4,000 ton

B Rolling speed : max. 314 mpm
Rolling-size range

Bl Thickness © 6.0~220 mm

W Width : max. 2,500 mm

The finishing mill s a ty
capable of producing
fongitudial/ cross section
stripthickness, surfacaequ
of strip.The mill allows
ordinarily difficult to roll
resistance allays Hot roll
furnace with slab lempera
depending on the prod
manufacturing high-perfor
in-tepth expertise in the he
ne chromium {Cr), such
heating while suppressing
oxidizing atmosphere. Th
advantagecus for heatir
magnealic alloys,

IMain specifications

B Finishing mill © 4 high

B Rolling force © max.

B Rolling spead @ max,
Rotiing-size range

B Thickness ;| 2.0~25

B Width D max. .l



high-quality products to customers.

Hat strip

Cold strip

iﬁ?&.’@ ‘/3 1 it Marrow strip
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Sheets

; Finial .Cultin'Q i

Annealing furnace for thick plate

pe of steckel mill to be Three sets of 20-high Sendzimir cold rolling mill Five lines are in operation, offering a wide range Twe thick plate annealing furnaces conduct heat
produst with excellent -to meel diverse range of rolling requirements. of production conditions to suit the types and freatment under optimum conditions for products
al, profile accuracy of sizes of products, This allows us to fine tune our of every type and size, and supplying top-guakity
ality and intarnal guality response to various rquirements. (Photo shows products.

the rolling of alioys Mo. & Annealing and Pickling fne.)

and high deformation
ing starts lrom a heating
tures as high as 1200.C
uct reguirements. For
nce alioys, we have
ating of alleys conlaining
as the tachnology for
oxidation using a non-
e furnace is particularly
g Invar alloys and soft

4 000 fon

836 mpm - Duplex staintess steel structurs of
MNAS 84, finely recrystallized by

e anneafing

800 mm






The all-purpose and special high-grade stainless steels of Nippon Yakin Kogyo

are manufactured by an integrated production system.

The company has systematized excellent technologies and advanced production
facilities, developed over many years and backed by a comprehensive quality
assurance system, enabling it to offer recognized NAS special stainless steel

products to customers.

The broad range of high-quality stainless steels is sure to meet all requirements
in terms of corrosion resistance, heat resistance, weather resistance, acid

resistance, high strength, machinability, and formability. All these products have

earned strong reputations among customers.

Certifications for the Works

Bl Certifications of Japanese Industrial Standards
@ Ji5 G4303 Stainless steel bars

@ JI5G4304 Hot rolled stainless steel plates, sheets and strip

@ JIS G4305 Cold rolled stainless steel plates, sheets and strip

@ JISG4311 Heat-resisting steel bars

@ JI5G4312 Heat-resisting steel plates and sheets

ElIS0 Certifications
@ J15Q9001:2000/150 9001:2000
@ s Q14001:1996/1S0 14001:1996

Other certifications
@ Nippon Kaiji Kyokai (NK)
Rolled stainless steel plates

@Lloyd's Register
1.5tainless Steel Plates and Strip
2.Fe-Ni alloys Plates and Strip
3.Forgings in Austenitic Stainless Steel
@DET NORSKE VERITAS (DNV)
Austenitic Stainless Steel and Fe-36Ni
@BUREAU VERITAS(BV)
1.Mode |
(Stainless Steel Products & Special Alloy Products)
2.5tainless Steel Strips and Plates
3.5pecial Alloy Strips, Sheets and Plates
{Fe-36%Ni)
@TUV Rheinland Japan Ltd.
1. AD2000-Merkblatt WO/TRD100
*Stainless Steel Strip, Plate, Sheet, Forging and Bar
2.PED 97/23/EC Annex |.4.3
*Stainless Steel Strip, Sheet, Plate, Forging and Bar
*Nickel and Nickel Alloy Strip, Sheet and Plate

No.0053-1509001
No.E087-15014001

§Y8
'.‘IA C UBB REGISTERED ORGANIZATION
37

Certified marking Registered marking

\

JAB

05,EMS
Accreditations
ROOZ._BEUOZ

Certified marking

Yakin Kawasaki has registered company for 115 9001:2000 and 150 9001:2000.

Registration: Design, development, manufacture, and related services for:

Hot rolled sheets

‘Hot rolled strip

:Cold rolled sheets

:Cold rolled strip and forged parts




Systematic layout of high Ni alloy products

NAS 28C0 NAS NW400 NAS K-500
NAS 42 NAS PB-N B =
NAS 36 NAS 52 NAS PC (MONEL 400) (MONEL K-500)
NAS 47-6 NAS PC-2
Low thermal expansion  Glass sealability Soft magnetic
Fe
Cu
High-temperature strength NAS HX
(HASTELLOY X)
NAasNeor | PO @ NEn
(Nickel IEO'I ) -  NAS 800H —— P NASB25 —p NAS 254N
IC NAS 800T
INCOLOY 825 (SUPER STAINLESS}
(INCOLOY 800 800H 800T) Mo,cu € ) FeMo
Corrosion Corrosion
resistance resistance
Cr. Fe
Heat resistance
Heat resistance Cr Oxidation resistance _
NAS 601 B ] NAS 600 - NAS 690
(INCONEL B01) (INCONEL 600) (INCONEL 690)

Mo, Nb
Corrosion resistance

Ti,Nb, Al

* High-temperature strength ‘
NAS 625
NAS 750 (INCONEL 625)
(INCONEL X-750)
Fe High-temperature strength Mo, W
Corrosion resistance
NAS NW276
NAS 660 NAS NW22
(alloy A-2886) (HASTELLOY C-276 C-22)

* INCOLOY, INCONEL, MONEL, 800HT are the trade marks of the Special Metals Corporation group of companies.

i * HASTELLOY, C-22 are the trade marks of the Haynes International.
|



Systematic layout

High strength
18Cr-8Ni-0.1C

General use

Cl

Free Cutting

Formability

of stainless steel products
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(Precipitation hardening)

17Cr-7Ni-1Al

| o gt

18Cr-8Ni-0.185

General use

Weather resistance

Intergranular corrosion resistance

Stress corrosion cracking resistance

Oxidation resistance

Non-magnetic

Neutron absorption

Intergranular corrosion resistance

18Cr-12Ni-2.5Mo

18Cr-8Ni 18Cr-12Ni-0.1C
1 8048S 305
18Cr-8Ni-0.5 Cu 18Cr-8Ni-3.5Cu
30453 xm7 |
17Cr-7Ni-4Mn-2Cu 17Cr-7Ni-3Cu
[l 3040 |

Deep drawing
19Cr-8Ni-0.5Mo-L/S-N

Deep drawing

4 18Cr-BNi-L/G 18Cr-BNi-L/C-N
 304L 304LN
High strength
" 18Cr-8Ni-Nb

347

18Cr-ONi-1Mo-3Cy  18Cr-13Ni-1Mo-3.58-2Cu

% eeL
22Cr-12Ni 25Cr-20Ni 16Cr-3E6N-0.1C

Cr, Ni _30_9_8 Cr, Ni 3108 330 ]

Resistance to carburization and nitriding
| 1BCr-10N:-25810.1C 19Cr-13N-358¢1Cu
3028 | H1268 |

16.5Cr-1.5Mi- 16Mn-N  17Cr-4.5Mi-14.5Mn-N

T NM15 ——{NM15M ]|

S

High hardness and corrosion resistance
19Cr-8Ni-1B

. BR1O |

18Cr-12Ni-2.5Ma-L/C

High strength

Pitting corrosion resistance

Acid resistance

18Cr- 122 5Mo-N

180Cr-12Ni-3.5Mo  18Cr-12Ni-35Mo-L/C 18Cr-18NMi-5Mo

—— S el —{14amMLK]

20Cr-18Mi-BMo-0.8CuN  23Cr-25Ni-5.5MoN  23Cr-35Mi-7.5Mo-N
| 185N |— 254N | —| 354N |

210r-25Ni-6Mo-N
254NM |

21Cr-25N-4.5M0-1.6Cu  20Cr-26Ni-6Mo-0.8Cu-N
255 |—— 255NM |

18Cr-15Ni-4Ma-3Cu-N

et
165N | o
Dew point corrosion resistance to sulfuric acid

25Cr-4.5Ni-2Mo
64 |

| 32907 MW 329080

Formability

Mi

12
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High-Performance Alloys Products Overview (grades, chemical co

Type Chemical composition
-c-.ag;l NAS Jis Uhies i G Si Mn Ni Cr Mo
NUMDST | pame | asTw | s
| NAS 155N - 831727 - A 240 - 20030 £100 £100 |1450~1650{1750~19.00] 380 ~450
| NAS 185N - 531254 | SA-240 A 240 - £0030 £080 £100 |1750~1850{1950~2050| 6.00 ~6:50
| NAS254N | sus836L | 532083 |catecsseouds| A240 = £0.020 £1.00 £100  |2400~26.00{22.00~24.00| 500 ~600
| NAS 254NM - N08367 | SB-688 B 688 - £0.030 <100 2200 |P350~2550{2000~2200| 600 ~7.00
NAS 255 SUS890L | N08904 | SE-BRS B625 =5 200820 2100 2200 |2300~2800]19.00~23.00| 4.00 ~500
| NAS 255NM - N0B926 | SBB25 B 625 - <0020 2050 <200  |2400~26.00|19.00~21.00| £00 ~7.00
- | NAS 354N 2 N 08354 = B 625 = £0.080 £1.00 £1.00  |3400~3600|22.00~24.00) 7.00 ~B.00
- [ NAS 329J3L | 5US32003L| $32205 [ SA-240 | A240 = £0.030 200 £100 | 450~650 |21.00~24.00| 250 ~350
[ NAS B4 8US 329J4L | S 32506 - 4240 - <0030 £080 £100 | 550~720 |2400~26.00] 300 ~350
| NAS 825 NCF825 | NOB325 | SB-424 B 424 - £0.050 2050 <100 |3800~46.00|19.50~2350| 250 ~350
> | NAS 690 NCFG90 | NOBBSO | SB-168 R 168 - <005 <050 2050 2580  |27.00~31.00 =
| NASNW22 | nweoee | mosoee | sBETS B575 - 20015 <008 <050 Bal  |20.00~2250[1250 ~145
| NASNW276 | nNwoe7e | N10276 | SB575 B575 - £0010 £0.08 £1.00 Bal 1450~1650| 1650 ~170
| NAS NW400 | Nwad0o | NO4400 | SB127 B 127 4544 £030 <05 220 2630 - -
| NAS 800 NCFBOO | NOBS00 | SB403 | B403 5871 £0.10 £1.00 <150 |3000~3500|18.00~23.00 =
| NASBOOH [NcFeooH | NOSSIO | 88409 B 408 = 006~010 | <100 <150  |3000~35.00|19.00~23.00 =
| NAS 800T = N0BB1T | SB-409 B 409 - 006~0.10 | <100 <150 |30.00~3500(19.00~2300 -
-| NAS H840 - §33400 | 8A-240 A240 = <008 2100 2100 |1800~2200|1800~2200 =
- [ NAS 600 NCFBO0 | NOBBOO | SB-188 B 168 5540 2015 2050 £1.00 27200 |1400~17.00 -
| NAS 601 NCFBO1 [ NOBBO1 | SB-168 B 168 5870 £0.10 2050 £100  |58.00~6300|21.00~2500 =
: | NAS 660 SUHBB0 | 566286 - = 5525 2008 £100 200 |°400~2700[1350~1600| 100 ~150
NAS HX NW G002 | NOBOD2 | 58435 B 435 5536 005~0.05 | =100 2100 Bl [2050~2300/8.00 ~10.00
| NAS 750 NCF750 | NO7750 | 5B637 B637 5542 £008 2050 £100 27000 |1400~17.00 -
=42 | NAS 630 SUSE30 | 517400 | SA-B93 4893 5604 007 2100 2100 | 300~500 |1500~1750 =
ﬁg NAS 631 SUSB31 | 517700 | 5AB93 A 693 5528 £008 £100 £100 | 850~7.75 |1600~18.00 -
2 I NAS NM15M = - - - = 0040~0030] 2080 1400~1500| 400~460 |1650~1750 =
o |NAS36 = K 93800 - | B8 & <005 030 | <080 | 350~370 = -
. % NAS 42 - K 94100 = B 753 - <003 2030 <080 | 400~430 | 2025 =
5 NAS b2 - N 14052 - F30 - 2001 2010 £040 50.0~51.0 20.10 -
_ g NAS 21-6 - - - - - <0.03 035 | 05~10 | 200~215 | 50~60 -
-2 | NAS 22-3 - - — - - <008 £0.35 04~10 | 215~225 | 30~40 -
2 | NAS P3BMN = E Z = = £0.10 <025 | 50~60 | 225~235 | =203 -
5 | NAS 2SCO = K 94810 - 15 7728 <004 20,20 <050 |29.00~3000 s020 £ 020
= |NAS42-6 = K 94760 = Fal = £0.02 <030 2025 | 41.0~430 | 580~640 =
| NAS 47-6 - - - - - 2002 2030 2025 465~480 | 57~B8 -
| NAS PBN = K 94500 - 4753 - £001 02 210 45.0~48.0 - -
2521 NASPC = N 14076 - - = £005 <D50 £1h 75.0~780 £0.30 30 ~45
= | NASPC-2 - N 14080 - | A78 ~ <005 <050 <080 | 790~820 | <030 | 35~60
= I NASNi201 | NWR201 | NO2201 | SB-182 B 162 5553 £002 <03 £03 2990 - -
2| NAS 8R10 = - - e = <008 £1.00 <200 |800~1050 [18.00~20.00 =

*NAS 329J3L can be also used as § 31803



mposition, characteristics, mechanical properties)

(%)
Cu other
280~400 | NO15~02] Resistance to sulfuric acid 2245 <95 | zep0 | =217
050~1.00 | NOE~DR2 Highly corrosion-resistant super stainless steel 2310 £98 — £993
- |noi7~0e2 Sciwater (developer by Nigpon Y Kogyo) 2295 <96 | <es0 | fe17
- N{0.18~0.25 Highly corrosion-resistant super stainless steel 2310 - - 2240
1.00~2.00 = Higher acid resistance than NAS 3291 2215 <90 <200 <187
0&0~150 | NO.15~0.25 Highly corrosion-resistant super stainless steel 2205 - - i
- [noir-024 i sousskreokle et ioes o 2295 % | sea0 | so17
- | ND08~020 Tehicines, ot ysel e T NAG R e | g0 HRC£32 | <320 | <302
— | NOOB~020.W0.06~030 o e B HRCs32 | =320 | =age
150~300 | TIOAO~120 M2020 Highly corrosion-resistant alloy 2035 <98 <214 <907
2050 Fe 7.00~11.00 Highly corrasian-resistant allay =240 - - -
| - | Fed0-40M25-85.V5085.00525 | jhompnonc acd, chorde ic) siso sec a5 s estsisant sy | 2240 = 7 =
— | oS5 FeSA0-TONI04G VS0 | Ghonc acia oride i) e s a8 s nestredstant aloy| 2275 - = 5
280~340 | Fes2h Highly corrasion-resistant Ni-Cu alloy, resistant to sea water 2195 - - -
<075 Ti0.15~080, A 0.15~0.60 Good general carrosion resistance; 8150 used as an acid-resistant steg! 205 £R9 £182 £179
<075 Ti0.15~060, & 0.15~080, Fe2395 Good general cormosion resistance; also used as an acid-resistant stesl 175 <86 217 2167
2075 Ti 0.15~080, & 0.16~0£0, Faz 295 Goed general corrosion resistance; also used as an acid-resistant stes! 2175 = o .
- Ti 0.15~080. Al 0.15~0.60 Good general carrosion resistance; also used as an acid-resistant steel =170 £02 - -
<050 | Fe600~1000 St ey o e S 250 2045 <89 | <88 | €198
100 | A100~170 e TSl | T8 - & =
Ti 1.90~2.35.V 0.10~0.50 Precipitation hardening ) = £9] =202 2192
~ | M=03580001~0010 i L, (H-reatmen) 2590 HRcs24 | 2261 | 2248
5 f,f &ZE%EUD&C” D5~25. High-temperature strength; high oxidation performance [ >24( = = i
2050 M 040~1.00.Ti 2.25~2.75 High-temperature strength; high oxidation performance — HRCZ35 £335 £321
300~500 | Nb0.15~045 ool ot stout bo. 200 beatment 21175 HRC240 | 2375 =
Precipitation hardening 8 2380 =97 =200 182
- | AM075150 i e amg | TH1050 treatment 2960 HRC235 | 2345 -
work-hardenability RHO50 treatment 21030 : HRC240 2392 .
; — N 0.30~0.35 Qutstanding non-magnetization even under high degree of working =390 2690 =30 <08 P98 <908
' - - Low thermal expansion material - = i = = =
- — Glass sealing alloy - - o s - o
i = Glass sealing alloy - = - - = —-
= = High thermal expansion material for bimetal and trimetal — = - - = F =
- - High thermal expansion material for bimetal and trimstal - - - - - -
=% — High thermal expansion material for bimetal and trimetal - = — — = =
2020 = Glass sealing alloy - — ! il o =
= = Glass sealing alloy = — = = = =
- = Glass sealing alloy = 2 i = e e
- o Soft-magnetic material - - i wd — -
40~6.0 = Soft-magnetic material = - - - ol -3
2030 - Soft-magnetic material — — — - - -
; : - = hicker han L5
<02 | Fes04 N ot S e A | Shy | gy (et - -
a0 v hkier than &7
Meutran absorption material
- B1.00~12% {developed by Nippon Yakin Kogyo) 2205 =h20 210 £100 = -

14



Stainless Steel Products Overview (grades, chemical composition,

Tyne Chemical Composition (%)
Corresponding Standard ‘
Class NAS G Si Mn Ni Cr Mo
JIS AlS| etc.
NAS 307 SUs 301 = 2015 £1.00 2200 | 600~BO0 [1600~1800 i1
NAS 304 SUS 304 = 2008 £1.00 <200 |B00~1050 |18.00~20.00 =
NAS 305 SUS 305 = =012 2100 2200  [1050~1300 [17.00~19.00 -
NAS 316 SUs 318 = 2008 2100 2200 1000~1400|16.00~1800| 200 ~300
NAS 317 SuUs 317 = £0.08 £100 2200 [1100~1500|18.00~20.00 300 ~4.00
NAS 304AW | SUS 304N = 2008 £100 =050 |800~1050 1800~20.00| 020 ~080
NAS 307L SUS 301L - 20030 £1,00 2200 |600~B00 |16.00~1800 s
NAS 304L SUS 304L - 20030 2100 <200 |8.00~1300 |18.00~2000 =
NAS 347 SUS 347 = <008 £100 2200 [800~1300 |17.00~12.00 -
NAS 316L SUS 316L & 20030 £1.00 5200 [1200~1500|1600~1800| 200 ~300
NAS 317L SUs317L - 20030 £1.00 2200 [11.00~1500 [1800~2000| 300 ~4.00
NAS 86L SUS 315J1 = 20030 | 050~100 | =080 |850~850 |1800~1900| 0.50 ~1.00 | 280
NAS 125 SUS 315d2 - 2008 | 250~400 | sS200 [1200~1400(1700~1900| 050 ~150 | 150
NAS T44MLK | SUS317J1 - 20040 <100 2250 [1500~17.00 |16.00~19.00| 400 ~600
NAS 304MK | SUS 30402 - 20030 <100 | 380~500 | 650~B00 |1550~1700 - 1.50
NAS 304DJ SUS 304J7 - 004~008 | <170 £300 |650~750 |16.00~1800 - 200
NAS 30488 SUS 304 - 2008 <100 £200  {B00~1050 |18.00~2000 -
NAS XM7 SUS Xm7 = 2008 £100 £200  |B50~1050 |17.00~12.00 - 300
NAS 303AM [ SUS 303 = 2008 £100 2200 |800~10.00 |18.00~19.00 -
NAS 301N (SUS 301) = <015 | 080~100 | 2200 |600~B00 |1600~1800 -
NAS 304N2 SUS 304N2 = 2008 £100 2250 |750~1050 |18.00~20.00 s
NAS NM15 = (AISI205) | 03e~025 | <100 |1400~1600| 1.00~300 |16.00~1800 -
NAS 302B SUS 3028 - 2015 | 200~300 | 2200 |800~1000 |17.00~1900 -
NAS 3095 SUS 3095 - 2008 £1.00 2200 |1200~1500 [22.00~24.00 =
NAS 3108 SUS 3108 - £008 £150 2200 (1900~22.00 |24,00~26.00 -
NAS 409 SUH 408 = 2008 £100 2100 — 1050~11.75 =
° Formability NAS 409L SUH 408L - 50030 | <100 £1.00 - |1050~1175 e
% Weldability NAS 410L SUs410L = £0.030 £100 £1.00 - 11.00~1350 -
3 NAS 4108 SUS 4108 = 20,08 £100 2100 - 11.50~1350 -
% Standard Type NAS 430 SUS 430 - 0.2 <075 £1.00 - |1600~1800 -
;@ NAS 430LX SUS 430LX - 20030 <075 £1.00 - 16.00~19.00 -
‘3 - NAS 430LM SUS 430J1L - 20025 £075 5100 | 030~050 |1800~1900| 020 ~050 |0.30
% Resistance NAS 436J1L | SUS 436411 - 20,025 £1.00 £1.00 - 17.00~20.00| 040 ~0.80
[
£ o bl NAS 436LS 8US 436L = 20010 010 2050 - 17.00~1800| 0.75 ~150
NAS 444 SUS 444 = 20025 £1.00 £1.00 - 17.00~2000( 175 ~250
NAS 445AM | SUS 4452 - £0.025 2080 2050 - 210~230 | 175 ~250




characteristics, mechanical properties)

e

" . “. | %\% o géer:gth. Sﬂfgggfh E.f_or__;ga?-?on._ : .- T Hardness

- | R | N2 | % HRB | HV HB
_ 5 g[? Ltﬁg;pﬁ)rféug%jfrength and wark hardenability are =005 25290 240 <05 <018 <207
- - General corrosion resistance 2205 2520 240 =90 =200 =187
- - NAS 304 + cold workability {non-magnetic) 2175 2480 240 =90 =200 2187
- - Sulhrc 266, suutoss acd, acsic acd, and varous organicacos| 2205 | 2520 | 240 | <90 | s200 | =187
. E Better carrosion resistance than NAS 316 2205 2520 z40 £00 =200 2187
B L b el 2275 | 2550 235 £95 220 | =217
= N£0.20 NAS 301 + corrosion resistance z215 zb50 z45 295 =218 =207
= £ NAS 304 + resistance to intergranular corrosion =175 =480 240 <80 £200 £187
- |Ww210xc M B e D Hiarooioslom ABONSRI L] 2ok, | 2ER0 | 24O <90 | =200 | =187
= = NAS 316 + resistance to intergranular corrosion =175 =480 =40 280 =200 =187
- - NAS 317 + resistance to intergranular corrosion =175 =480 240 =90 <200 £187
~320 | NoGE-0e e o) e e e by Tooer | oo, | gbe0 | 24D | S80 | %200 | &7
~350 = Lﬂcﬂ% Sgh :r: rzt‘:-:rgasgion resistance and resistance fo stress 2905 2590 =40 <90 <200 <187
- - NAS 144M + resistance to intergranular corrosian z17b 2480 240 =90 =200 2187
~200 - RS 20 e b R Y eon posistaies 155~255 | 450~600 | 255 <80 | =185 | =187
~300 = For deep drawing and stretch forming =155 =450 =55 <90 <200 <187
= = For deep drawing and stretch forming 2205 =520 240 £80 2200 £187
~400 = Cold workability (non-magnetic) =175 =480 =40 =90 2200 <187
= 520,16 NAS 304 + free-machining ability =205 =820 =40 =90 =200 =187
= N 0.03~0.07 NAS 301 + high strength 2245 690 238 295 £220 i
= N0.16~0.30Nbs0.15 | NAS 304 + high strength =345 2680 230 2100 260 =248
= N 0.30~0.40 High strength and non-magnetic 2330 zB90 230 250 - <200
N, e ﬁisé[s:%zcgntg “Eg—ge‘lnﬁfjerature oxidation is between =205 >520 =40 295 <018 <207
: ¢ Used aiso o5 acidrestant sloel o 2205 | 2620 | =240 | <0 | s200 | 187
: = Lser also o5 acd resstant stesl 2005 | 2520 | 240 | s90 | se00 | 187
2 TiBxC~075 General to high-temperature oxidation resistance =] 78 =360 z22 <80 £175 162
- |mexc-075 For automobile exhaust gas 2175 | 2360 | 226 80 | =175 | =182
. 3 %?r;irtgln}]%gilghe—;irgggtraggge oxidation resistance; >105 >360 >00 <88 <200 <183
- - General corrosion resistance; for tableware and receptacles =205 =410 =20 BB =200 =183
- - General corrosion resistance 2205 2450 222 =88 2200 <183
= N 0.10~1.00 NAS 430 + weldability and formability 2175 2360 222 88 2200 =184
~070 | (M) BX(CHINOB0 | ifsvelopsd by Nimpon Yakin Koces) 2205 | 2390 222 <90 | =200 | =192
- Mh B+ ~080,M20025 | NAS 430LX + corrosion resistance 2245 =410 z20 290 =200 =192
= T 10X CHI~040HE0010] NAS 430LM + corrosion resistance and workability 245~325| z410 =05 = =200 s
T Nb B(C+N~080,N0025 | NAS 436L + corrosion resistance 2245 2410 220 =96 £230 =217
S b BiG-H)~080.H20025 | Weather resistance 2245 2410 220 £96 £230 s217
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High-performance alloys for various uses

Resembling each other in appearance and shape with different performances

Materials used in our surroundings, such as
metals and alloys, generate particular reactions
according to external stimulations.

These reactions are manifested in changes in
appearance or touch, such as hard, cool, rust-
free, magnetic, or non-magnetic.

The reactions are examples of the functionability
of materials. High-performance alloys feature
distinctive functions that are inherent to the
materials themselves.

Even if we cannot observe or feel their functions,
high-performance alloys offer advanced electric,
magnetic or radiation-shielding properties.

Displays

4|0 the color cathode-ray tube used in TV sets and PC screens, the
shadow mask is an essential component to prevent irregular coloring
of images and to assure beautiful images.

To allow millions of microseopic holes to be made, the material quali-
ty must be excellent.

NAS 36 is an alloy that has a very small coefficient of thermal expan-
sion, ranging from low temperalures lo room temperature,

WThe electron gun in the cathode-ray tube consists of a cathode as-
sembly and a component called the "grid.” NAS 42 or NAS 800 is
used for the grid, because low thermal expansion is required.




Electronic
parts
/Precision
machinery
parts

&Puzzers used in telephones, various housshold
electric appliances, and office eguipments use the
fiexural oscillation of a diaphragm as the sound source.
The diaphragm is fabricated by laminating a piezoeleciric
element and a metallic sheet.

The flexural oscillation is induced by the driving force of
a magnetic field which is created by a magnet, thus
ganerating sound.

Soft magnetic materials, such as NAS 42, MAS PB-N,
and NAS 52, are best suited for the diaphragm.

WThe material on the high thermal expansion side of
the himetal is NAS 21-68, NAS 22-3, and NAS 238NMn,
while that on the low thermal expansion side is NAS 36,

Environment

The desulfurization unit is auxiliary facilities of thermal
power plants designed to prevent air pollution.

In the flue gas desulfurization unit at coal fired power
generation plants, chlorine in the fuel condenses to
create a corrosive environment of high concentration
chloride.

In environments where the chiorine ion concentration
exceeds 10,000 ppm, the super stainless steels NAS
254N and NAS 354N, and highly corrosion-resistant
Mi alloys NAS NW276 and NAS NW22 are used to
reduce the cosl and to extend the service life of the
unit.

18
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High-performance alloys serving quietly in various situations.

A Since marine stn

super slainless steel

Co

providing exc

y maintenant

ally constructed by welding or bolting.



Energy

LMNG tankers are an essential means of transporting natural
gas by sea from the country of production,

An LNG tanker, which stores liguefied natural gas at very

low temperature, has a tank structure capable of holding

very low temperatures and providing thermal insulation fo
i ization of the gas.

MAS 36LG, which was developed for the lining of box-
shaped membrane tanks, suppresses the thermal siress
caused by temperature variations as it has a very low
coefficient of thermal expansion.

MAS 36LG plays an important role in the safe transparlation
of liguefied nalural gas.

Cylinder head gasket
(NAS 301, NAS 304)

Automotive parts

Stainless steel spring plate, which has excellent
heat resistance and spring characleristics, is
used for evlinder head gasket (NAS 301, NAS
304) and exhaust manifold gasket [NAS 3108}
of autornobiles.

Gasket

20
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A& 5oy sauce moromi tanks Food processing p."ants

"Soy salice meromi tank” (Photo: top)

In the past, soy sauce moromi tanks were lined with resin or FRP, To reduce maintenance
and operationa! cost, however, these tanks have heen recently replaced by super
stainless steel tanks.

Since moromi contains very high concentrations of salt, standard grade stainiess steels
would suffer pitting corrosion, crevice corrosion, and stress corrosion cracking. Super
stainless steel, however, offers excellent corrosion resistance even under such severs
environments.

“Salt mirin tank” (Photo: left)

Standard grade stainless steels have been used for tanks for brewing beer and wine
which do not contain salt and which are processed at relatively low temperature.
However, the tanks for seasoning which containg large guantities of chloride are exposed
to a severs comosive en mant owing to the reduction in pH and the increasg in
temperature, so standard grade stainless steel cannot be used

A Miniature mode! tank The excellent corrosion resistance of the super stainless steel NAS 254N can withstand
A.Salt minn tanks made of NAS 254N severe Usage enviranments, and extends the life of the food processing plant,
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Weld melal

Welding

A hoop coil for weld overlay Stainless steel band hoop material (weld material of narrow strip shape) used in chemical plants tends 1o crack during welding

o its matallic st
ile induces crae

Minpen Yakin Kog,

ferrite by :

increased steadily.

Surely functions under severe environments,

(=]

his, the guantity of d-ferite has to be increased. However, Increasing the quantity of
ich i seess for manufacturing stainless steal, so it has been difficult fo

yo has therefors established a process for manufacturing band hoop material containing a large quantity of -
justing the cempaosition and impraving the production processes. Sales of the product as a high-performance alloy have

Thanks to the performance of high-function materials

Energy

The sheathed heater generates heat in household electric appliances such as
electnc ovens, electric stoves, and air conditioners, and also industrial
anparatuses such as driers, train haaters, atc., yet invisibly to users.

The sheathed healar is fa

icated by forming a heal-generating wire into a
spiral shape, which is held at the center of a metallic pipe made of NAS B0OL
or NAS HB40, then filling and compacting an insulation material into the pipe to
surreund the wire,

Since the sheath itself s heated to high temperaturas, it s made of NAS BOOL
or NAS HB40 which has exczllent resistance to high-temperature oxidation and
high-temperature creep.

Terminal (Stainless steel)  Heat generator (Nichrome wire)

Insulation powder (Magnesium oxide) NAS 800L,

NAS H840

(High-performance stainless steel)

22



Origin of the name “NAS stainless steel”
“NAS ” js an abbreviation of Nippon Yakin Austenite Stainless steel.

 “Aystenite” is a typical structure of stainless steel.

Stainless steels
n various fields and for various applications | -

ompared (o that, stainless steels resist
: i) our daily life, This resistance

tiuictures. qﬁf thai _
lled "passive Him'




-performance stainless steels enhance your life.
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NAS Polka-Dot Plate

@

e @& @ 8

NAS Polka-Dot Plate is 2 NAS 304-based
stainless steel plate for fleoring, having ex-
cellent corrosion resistance, heat resist-
ance, durability, and workability

The surface morphology resists slip and is
easy for walking.

Withoul excessive protrusions. cleaning and
drainir

are easy
Round protrusions give a softer appearance

nal checkered plate.
Applicable fields are wide, including floars,

than conve

stairways, frames, pit covers, and land-
scape materials

NAS Checkered Plate

e & & @

NAS Checkered Plate is a NAS 304-based
stainless steel plate for flooring

The plate has excellent corrosion resistance,
heal re

istance, low temperature resistance,
strength and durability.

The surface shows the Inherent beauty of
stainless steel

The workability is good, equivalent o general
stainless steel plates.

Wear of ¢

otrusions is small {one seventh
that of Al}, and no painting is required.
Suitable uses include places where ordinary
steel lacks corroslon resistance, where a
beautiful appearance for a long time is
reguired, and where non-magnetic property
is needed

Applications include vehicles, ships, buildings,
clvil engineering, and eleciric-related uses.



MNAS Coat Clean (Fancy-finish steel plate)

NAS Coat Clean is a clear coat stainless
steel plate that stays clean.
NAS Coat Clean has excellent resistance

against heat , water, acid, alkali and detergent.

MAS Coat Clean is a slainless stes| sheet
whaose performance is optimized for the
external surfaces of kitchen electric
appliances such as refrigerators and rice
cookers.

NAS Coat Clean allows diverse designs,
such as clear-color and clear-pearl finishes.

. NAS Metal Honeycomb
(Catalyst carrier)

@ As a catalyst carrier, NAS Metal Honeycomb
% has excellent performance and durability.

@ Since the core foil is as thin as 30 to 100 u
m, the back pressure of exhaust gas can be
lowered, thus giving a high output with wide
reactive surface area in a t farm.

The core ;omt using the
unigue

Rear side epoxy resin coat mater)
epoxy resin coat material

joining with wood panels or piasterboards?

thereby assuring good heat insulation.

@ The conductive epoxy resin stainless. sieei
plate can be spot-welded. unlike Qrdm
coated stainless s!ee N

@ The epoxy resin offers excellent adhesmn to Sy
foamed polyurethane. b

@ Even when adhered to wood panel or

plasterboard, no peeling occurs.

test).
@ Acrylic resin finish and Iuorm.arbon F
finish are available.
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Thickness (mm)

Thickness (mm)

- Available product size range - 1
SUS 304 Cold rolled strip and sheet . mm)
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SUS 304, 304L Plate

Width (mm)

2100

2450

6.0

8.0

Thickness (mm)

35.0

SUS 316, 316L PIatDe

30

6.0
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Thickness {mm)

20.0

920.0
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- Available product size range - 2

NAS 329J3L, NAS 64 Plate
Width (mm)
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Thickness (mm)

NAS 254N Plate Width (mm)
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