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Unsurpassed manufacturing technology and development of advanced steel grades
Aiming to further enhance the quality and functions of stainless steels
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Sanyo Special Steel has developed its advanced clean steel
technology over many years.

Making full use of this unsurpassed manufacturing technology,
Sanyo Special Steel provides high quality stainless steel and
develops innovative steel grades with more advanced functions to
meet the increasingly diverse and sophisticated applications of
stainless steel.
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Manufacturing Processes
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Melting / Refining / Casting
150tESUP AR EVERAEER RHEZEZRE AR EfENG
150t electric arc Ladle furnace RH vacuum Continuous casting
furnace melting refining degassing
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60t electric arc Ladle furnace RH vacuum
furnace melting refining degassing
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Classification of Stainless Steel
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Properties
AL
Heat treatment mﬁﬁ:& M‘E ;&H% gE
Corrosion resistance Magnetism Thermal expansion
F—2R5 F 4 bFR(18Cr-Ni) BN BR 1RU z1) X
Austenitic group Solution treatment Excellent No (1) Large
RILF VYA bR (13Cr) BREFLRANBRRL R &Y I\
Martensitic group Annealing, quenching, and tempering Good Yes Small
71354 h%(18Cr) BIEEU R &Y I\
Ferritic group Annealing Good Yes Small
—fE%R Epaile EBR &Hh o
Duplex group Solution treatment Excellent Yes Medium
WHEER (BB1L). fEE L nE B &Y (22) I
Precipitation hardening group Solution treatment, precipitation hardening Good Yes(x2) Small
M - MHASE BREEL. BB BR N9 o
Corrosion resistant / heat resistant alloy Annealing, Solution treatment Excellent No Medium

*1: Austenitic stainless steels may be magnetized by cold working.

*2: Depending on what materials they are made of, some precipitation
hardening stainless steels are not magnetized by solution heat
treatment.

FENF—RTFARREBSENIICKVEEZEECR I ENSGIET,
A2 ERIE MEIC KLV EB EEIUE CHEZRIEBVB DR BIET,

F— AT F A % Austenitic group JIUT >/ A % Martensitic group

©
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BE BE
MERECEN EE-FECES O /SRNITENRIFCY, BANICKOTELT Bt R BEMBEEIEESNK T,

BEERECERRECSIFIHEICENTVETD, NiZZE T HBRABRETI

& &
REAR. BEEM . BBEABR. SESS VNN VIV NILT /R I —EVTU—RE

Features Features
High corrosion resistance and good cold workability due to high ductility and Various mechanical properties due to quench hardening
toughness Relatively inexpensive due to lower Ni content
Superior weldability and excellent properties at both low and high temperatures . .
up |- w. ility X properti w ig peratu Appllcatlon
Application Shafts, bolts, valves, nozzles, and turbine blades
Household products, building materials, automobile parts, and various industrial
plants
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TT5A X Ferritic group

B
NILT YA RRICER HRENT I EMBHECENTVET,
BEENFRIFTY,

NiZZ X T HBRNERBTI .

g

FEAR. BBERRE. BKeE BEREENR. SESSUNEES
Features

Better formability and corrosion resistance compared with martensitic
stainless steel

Good weldability

Relatively inexpensive due to lower Ni content

Application

Culinary, automobile, calorifier, electric appliance, and plant equipment parts

—_}H3% Duplex group

B
ML RMEPIAFTRRME. MINABREINECENTVLET,
F—RATFAMREBRADEVEBEZRSET,

g
EZITEPEMERETE NIVTIERED TSV NEESE

Features
High resistance to pitting corrosion, intergranular corrosion, and stress corrosion

cracking
Higher strength compared with austenitic stainless steel

Application

Plant equipment parts for the chemical, petrochemical, and pulp industries

M * M EA S5 Cormosion resistant / heat resistant alloy

BR
BB LRETOSENTIENRIFCTT,
NILT YA RRICEX S RS BRECENTVETD,

&

ATUVT HEREESE. RV P Uv TN YTy TV I VERR.
aSHED FORS YT+ K- O v MR EDBIEM &

Features

Better cold workability in the solid solution state

Higher toughness, corrosion resistance, weldability compared with martensitic

stainless steel

Application
Springs, hydraulic machinery parts, pumps, shafts, jet engine parts, propeller
shafts for out board motors, and structural materials for aircrafts and rockets

B
EERE PR, MM NEREINGE. MR, MHFRREEERES
<OBEBRFECHEDTENTLET,

g
IR L2 B2 FFHRED TS UNE

Features
Exceptional high temperature strength and resistance to many types of corrosion

including acid corrosion, stress corrosion cracking, pitting corrosion, and
intergranular corrosion

Application
Aircraft parts and plant equipment parts for the chemical, petrochemical, and
nuclear power generation industries
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Classification Diagram

Z-_Zj__ j—,r I\%\ :*ﬁ%&s‘d:(}‘*ﬁtljﬁ%{t% Austenitic, Duplex, and Precipitation hardening groups

MR E
L9 o 19-10
ntergranula
corerrogsrionure;istance S%ésggjl ﬂﬁﬁ'ﬂﬁﬂ?ﬂﬁﬁ
AEEEY Corrosion resistant / heat resstant alloy
(+Ni) 18-11
Cold headability g » Ni-15Cr-9Fe
SR NCF600
18-8-Ti Ni-23Cr-AQ
kTR A SUs321 [k | NCF601
(+Ti, Nb) 0 N
Intergranular Intergranular C=0.03
fggi;c;;ir?ge 18-8-Nb corrosion resistance SU_S3.1 6L 20-32-A0Ti
SuUS347 > NCF800
SUS3I7L NCF800H
B B
s TRDAT T, TS
Acid and corrosion SUS316 ﬁﬁj%&l'l’_t 20-40-MoCu
resisitance U317 (+Cr, Ni,etc.) NCF825
m*ﬁ.??lﬁﬁ Acid, corrosion,
(+Ti) 17-12-MoTi and heat
I > SUS316Ti resistance
Icr:)trerrc?sriac‘)zurzgistance Ll zgg’gg\é\ggu
A—2FF (R
Austenitic group Ni-Cua=®
QA400
[ENn e 4
18-8 (+Cr, Ni) ﬁﬁﬂ@ﬂ:‘f&
C<0-08 Heat and oxidation 23-13 (+Cr, Ni) ; 25-20 —
= resistance SUS309S Oxidation resistance SUS310S (+Si, Mo, Nb) _ /" 25-24-MoSi
SUS304 QSX®5
RHEIE
(+S) 18-8-S
— SUS303
Machinability 303HS2
303HS3
e FILHE(LR
Precipitation hardening group
(+N) SUS304N1 L
Strength SUS304N2 (+Al) 17-7-A0
SUS316N Precipitation SUS631
=EmE hardening
+C) SUS304H e
- SUS316H (-Ni, +Mo, Cu)
I;Itllihntg%:nperature SUS321H Precipitation 1 7-3_;\'{:8(:“
SUS347H hardening
HrHtE b
(N, +Cu) 17-4-Cu
Precipitation SUS630
hardening
FEHE e
(+Cu) (+Mo, N)
Non-magnetism (1 7-5-SI\I\/>\Q\§CU Corrosion resistance 22-5-Mo
SUS329J3L
e
i 2r (HCr o
= A (-Ni, +Cr, Mo) 25-5-Mo c - p >
25-5-Mo
Duplex group - 0532901 orrosion resistance
S on 5Us329.)4L




7) ljj__ y.|j.,r I\%a:)\d:z}‘jlszr I\% Martensitic and Ferritic groups

YILTUHA R

Martensitic group

13Cr
C=0.15
SUS403

-

BEFEH

Developed steel

ik, MR
(+Mo)

Toughness and
corrosion resistance

R
(+Si, AL, Cr)

(+5i) X 13Cr
Heat resistance SUS410
i EE
(+Mo) 13Cr-Mo
Heat resistance SUS410J1
#HeElE
(+5) 13Cr-S
Machinability - SUS416
e
(+Cr) 17Cr-Ni
Corrosion resistance SUS431
. MRS 13Cr MEEREE 17Cr
+O) — (+C.Cn) SUS440A
C0.26~0.40 W = <US440B
ear resistance
recioanea e 2U5420)2 5US440C
[Ty
(+C) 13Cr
Hardness QD51
7514 h%R
Ferritic group
[mp=2kd e
s) o (+Ti) 13Cr-Ti
Corrosion resistance S%?%'?SL Corrosion resistance 410Ti
(+A) | 13crAe
Weldability SUS405
g2k 17 THER. Mk
(-C, +Cn) _ =012 +Cn 25Cr
Corrosion resistance SU=S4.-3O rAecSiic:tzr;ccieheat SUH446
[p=yk
(+Mo) 17Cr-Mo
Corrosion resistance SuUS434
( BHAT VLR )
Electromagnetic
stainless steel pt=llled
_ » (+S) 17Cr-S
WS I A Machinability > SUS430F
(-C, +Al) 7-13Cr-S,AQ
Magnetism QMR1TE

characteristics and
machinability

QMR4

Corrosion resistance

MR
(-C, +N, Cr, Mo)

Corrosion resistance

10Cr-Mo
QPD®5

19Cr-Mo
QS192
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Production Range

Eﬁﬁ’)‘&o“‘fﬁﬁ*ﬁﬂﬂ Rolled and forged bars

X5 B RS 85
Classification Diameter (mm) Length (mm) Unit weight (kg)
Eme ~ - 12,0005
F]Eged”u 210~800 2,000~9,000 12,000 or less
FEES R
Roliod 16~240 3,000~7,000
#SUS304DEGEFHAZRLCVETD
The diagram shows the production range of SUS304
JofE{_ Az Cold finished bars
X5 HEEE o B ) k]
Classification Finished diameter Length Remarks
I—=IIE N - BE 11,000kgtlT
Turnedg - 190~780 1.0~9.0 11,000kg or less/single l%’lit weght
E-UYT®
reeng o8 10~230 3.0~7.0
VIV RARER
Centerless grounc;:“:I 4~75 2.0~6.0
#SUS304n&EEEZRLTVER T,
The diagram shows the production range of SUS304
,%?1‘7_" Wire rods
BE (mm) AR e
Diameter Coil shape Bundle
EE 1,100kglTF
Weight 1,100kg or less
AE  900mmil E
Inner diameter 900mm or over ﬁﬁ"g |j 7[‘3;5473')?%*%
p N bia) —Jlc Phrirg
5.5~38 SHE  1,400mmBIF Bundled at four positions

Outer diameter

1,400mm or less

B 1,000mmIAT
Height 1,000mm or less
&A@ kK

Direction of coiling

Counter-clockwise

by galvanized hoop




HREEREIES  Seamless tubes

T EX% Sz HNE =y
Finish classification Outer diameter (mm) Wall thich:ness (mm) Length (m)
Mt HE
[ LS 34~148 3.0~36.0 2.0~9.5
. I RE I =27 F 4 MF (Austenitic group) 942 (Outer diameter)=<35m:2~15
ABEERE C-LRELT-)| 461143 1.5~17.5 L4078 (Al grades) SHZ (Outer diameter)>70m:2~11.5
old finished tubes (cold pilgered) ZOfth (Others) 2~13

13~15mICDVTIE. BHRTHEHRLEE L,

Please consult with us separately with regard to 13 to 15m longproducts

%&Eﬁﬁ{ikﬁlﬂ% Hot finished seamless tubes (SUS304)

BB Wall thickness (mm)
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SUS304NESEEEEZTRLTVET,
The diagram shows the production range of SUS304

;%E-ﬁtttﬁm% Cold finished seamless tubes (SUS304)

\NE Wall thickness (mm)
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SUS304DELEERZRLTVET .

The diagram shows the production range of SUS304

HREIC X WRIESEBEN R BBEN BT T SR HHEPC LSRN DA OVTIE BRIICTHEHREE L,

Production range may differ depending on the grade required. For the special grades or dimensions not provided, please contact us.
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Chemical Compositions and Properties

F—2ATF A F Austenitic group

= It 2 B 92 (%) Chemical composition
Eﬁgfq AL UNS Nom—¢ si Mn Ni cr Mo ZOf Others
QSM® 5 =0.15 =1.00 |5.50~7.50 | 6.00~7.50 |16.00~18.00 — Cu 1.50~2.50 NAJ_,
SUS 303 303 |S30300| =0.15 =1.00 <2.00 |8.00~10.00 [17.00~19.00| =0.60 |S20.15
303HS2 =0.15 <1.00 2.00 |8.00~10.00 |17.00~19.00| =0.60 |5=0.26
303HS3 =0.12 =1.00 =2.00 |9.00~10.00 |17.00~19.00| =0.60 |[S=0.30
SUS 304 304 [S30400| =0.08 =1.00 =2.00 |8.00~10.50 |18.00~20.00 —
SUS 304L | 304L |S30403| =0.030 =<1.00 <2.00 | 9.00~13.00 |18.00~20.00 —
304MF =0.08 =1.00 |1.80~2.00 |10.00~10.50|18.00~19.00 —
SUS 304H | 304H [S30409 | 0.04~0.10 | =0.75 <2.00 |8.00~11.00 |18.00~20.00 —
SUS 304N1 |304N [S30451| =0.08 <1.00 250 |7.00~10.50 |18.00~20.00 — N 0.10~0.25
SUS 304N2 S30452| =0.08 =<1.00 <250 |7.50~10.50 |18.00~20.00 — N 0.15~0.30,Nb=0.15
SUS 304LN [304LN |S30453 | =0.030 =1.00 2.00 |850~11.50 |17.00~19.00 — N 0.12~0.22
SUS 309S | 309S [S30908 | =0.08 =1.00 <2.00 [12.00~15.00(22.00~24.00 —
SUS 3105 | 310S [S31008| =0.08 <1.50 <2.00 |19.00~22.00|24.00~26.00 —
SUS 316 316 (S31600| =0.08 =1.00 <2.00 |10.00~14.00|16.00~18.00|2.00~3.00
SUS316L | 316L |S31603| =0.030 =1.00 =2.00 [12.00~15.00|16.00~18.00|2.00~3.00
SUS 316H |316H |S31609 | 0.04~0.10 | =0.75 <2.00 [11.00~14.00|16.00~18.00|2.00~3.00
SUS 316N [316N [S31651| =0.08 <1.00 =2.00 [10.00~14.00|16.00~18.00{2.00~3.00| N 0.10~0.22
SUS 316LN [316LN|S31653 | =0.030 =1.00 <2.00 [10.50~14.50|16.50~18.50({2.00~3.00| N 0.12~0.22
SUS 316Ti $31635| =0.08 <1.00 <2.00 [10.00~14.00|16.00~18.00|2.00~3.00| Tiz5XC
SUS 316F | 316F |S31620| =0.08 =1.00 <2.00 [10.00~14.00|16.00~18.00|2.00~3.00| 5=0.10
SUS 317 317 |S$31700| =0.08 =1.00 <2.00 [11.00~15.00|18.00~20.00|3.00~4.00
SUS317L | 317L |S31703| =0.030 =<1.00 <2.00 [11.00~15.00(18.00~20.00|3.00~4.00
SUS 321 321 |$32100| =0.08 =1.00 <2.00 | 9.00~13.00 |17.00~19.00 — TiZ5XC
SUS 321H |321H |S32109 | 0.04~0.10 | =0.75 <2.00 |9.00~13.00 |17.00~20.00 — Ti4 X C~0.60
SUS 347 347 |s34700| =0.08 =<1.00 =2.00 |9.00~13.00 |17.00~19.00 — Nb=10xC
SUS 347H | 347H |S34709 | 0.04~0.10 | =1.00 =2.00 |9.00~13.00 |17.00~20.00 — Nb8xC~1.00
QSX® 5 =0.030 [2.50~3.50| =1.00 |22.00~25.00|24.00~26.00 — Nb &
P.SICDV T HEBIBIBEEREIISICHET S,
The contents of P and S conform to JIS except for specific cases.
A% Duplex group
EfRnss AISI | UNS No. . ft % B ﬁ- (%) Chemical composition
Grade C Si Mn Ni Cr Mo ZDfth  Others
SUS 329J1 | 329 [S32900| =0.08 =1.00 =150 | 3.00~6.00 |23.00~28.001.00~3.00
SUS329J3L 531803 | =0.030 =<1.00 =2.00 | 4.50~6.50 |21.00~24.00|2.50~3.50|N 0.08~0.20
SUS 329J4L =0.030 =1.00 =150 | 5.50~7.50 |24.00~26.00|2.50~3.50|N 0.08~0.30
$32750 $32750 | =0.030 =0.80 =1.20 | 6.00~8.00 |24.00~26.003.00~5.00| N 0:ZH= 032




TT514 % Ferritic group

BrEDS=S AISI |UNS No. - it 2 B ﬁ- (%) Chemical composition
Grade C Si Mn Ni Cr Mo Z O Others
SUS 405 405 (540500 | =0.08 <1.00 <1.00 <060 |11.50~1450| — [A20.10~0.30
SUS 410L 429 (542900 | =0.030 =1.00 <1.00 <060  |11.00~1350| —
SUS 430 430 (543000 | =0.12 <0.75 <1.00 <060 |16.00~1800| —
SUS 430F | 430F (543020 | =0.12 =1.00 <1.25 <060 [16.00~18.00| =060 |5=0.15
430FHS2 <0.12 <1.00 <1.25 <060 [16.00~18.00| =0.60 |520.30
SUS 434 434 (543400 | =0.12 =1.00 <1.00 <060  |16.00~18.00 |0.75~1.25
SUH 446 446 (544600 | =0.20 <1.00 <1.50 <060 [2300~27.00| — [N=0.26
SUS 444 444 (544400 | =0.010 =0.50 =0.50 =0.50  |18.00~20.00 1.75~2.50| NE%2!2 ny~0.50
SIC 9 <0.12 [0.90~1.40| =1.00 — 1200~1400| — | A20.70~1.20
SIC 10 =0.12 [0.70~1.20| =1.00 — 17.00~19.00| —  |A20.70~1.20TiF0
SIC 12 <012 [1.20~1.50| =1.00 — 23.00~25.00| — | A2 1.20~1.70TiZFh
JIVT /YA % Martensitic group
- . . "
BEnDS A | UNS No. it 2 B %9 (%) Chemical composition
Grade C Si Mn Ni Cr Mo ZOfth Others
SUS403 403 (540300 =0.15 <0.50 <1.00 <060 [11.50~13.00 —
SUS410 410 (541000 =0.15 =1.00 <1.00 =060 [11.50~1350| —
SUS410J1 541025| 0.08~0.18| =0.60 <1.00 <060 [11.50~14.00|0.30~0.60
SUS416 416 541600/ =0.15 <1.00 <1.25 <060 [12.00~14.00| =0.60 |S520.15
416HS2 <0.15 <1.00 <1.25 <060 [12.00~14.00| =0.60 |S520.25
SUS420J1 | 420 |S42000|0.16~0.25| =1.00 =1.00 <060 [12.00~14.00] —
SUS420J2 542000 0.26~0.40 |  =1.00 <1.00 <060 [12.00~14.00] —
SUS420F | 420F [S42020| 0.26~0.40| =1.00 <1.25 <060 [12.00~14.00| =0.60 |S520.15
SUS431 431 (543100 =0.20 <1.00 <1.00 | 1.25~250 [15.00~17.00| —
SUS440A | 440A [S44002| 0.60~0.75| =1.00 =1.00 =060 [16.00~18.00| =0.75
SUS440B | 440B |S44003| 0.75~0.95| =1.00 <1.00 <060 [16.00~18.00| =0.75
SUS440C | 440C |S44004| 0.95~1.20| =1.00 <1.00 <060 [16.00~18.00| =0.75
QD 51 0.65~0.75| =0.35 |0.45~0.75| =050 [12.00~14.00| =0.75
QPD* 5 0.48~0.58| =1.00 <1.00 =060 [9.00~11.00 |0.50~1.00
*ﬁtﬂﬁ@{t% Precipitation hardening group
" . . "
EEORE At o o, It 2 Bt 9 (%) Chemical composition
Grade C Si Mn Ni Cr Mo ZOfth Others
SUS630 | 630 |S17400| =0.07 <1.00 <1.00 | 3.00~5.00 [15.00~17.50| — o 506235
QSH6 YEETINE
SUS631 631 |517700| =0.09 <1.00 <1.00 | 6.50~7.55 [16.00~18.00| — A 0.75~1.50
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Chemical Compositions and Properties

13

%ﬁﬁ] 7_— >/ Dlﬂﬁj Electromagnetic stainless steels

L2 (%)

BEDES Chemical composition
Grade Cr | Si | A2 | Mo
QMR1E 30 | — —
QMR4 13 1.0 1.0 =

MR « MEESSE  Corrosion resistant / heat resistant alloys

I It 2 B %9 (%) Chemical composition
E;E@EE’? UNS No.
Sl C Si | Mn | Ni Cr Mo | Fe Cu | A. | Ti |ZOftr Others
NCF 600 |N06600|=0.15|=0.50 | =1.00 | 272.00 [14.00~17.00 — [6.00~10.00| =0.50 — —
NCF 601 [N06601|=0.10 |=0.50 | =1.00 |58.00~63.00{21.00~25.00 — Bal. =1.00 |1.00~1.70| —
NCF 800 [NO08800|=0.10|=1.00 | =1.50 [30.00~35.00{19.00~23.00 — Bal. =0.75 |0.15~0.60 |0.15~0.60
NCF 800H [N08810 [0.05~0.10{=1.00 | =1.50 [30.00~35.00{19.00~23.00 — Bal. =0.75 {0.15~060 (0.15~0.60
NCF 825 |N08825|=0.05 |=0.50 | =1.00 (38.00~46.00/19.50~23.50| 250~350 | Bal. |1.50~3.00| =0.20 |0.60~1.20
QS 20Cb3 |N08020 | =0.07 | =1.00 | =2.00 (32.00~38.00/19.00~21.00{ 200~300 | Bal. [3.00~400 — — Nb+Ta 8XC~1.00
QA 400 |NO4400|=0.30|=0.50 | =2.00 | 263.00 — — =2.50 [280~340| — — $=0.024
AISLUNS No.[2DW T3, LLUBFEESICEE T 3 ZNENOIIELS ThW (EER DD SAEILG>TVBBEN HIEFT,
CORUANDIBICOVTBESELEEL,
AlISI and UNS No. indicate the types of steels equivalent to the Sanyo symbols. Accordingly their specified chemical composition range may be slightly
different from those of the Sanyo's grade.
For grades not provided, please contact us.
Fr . .
FEMBY MRS Mechanical properties
F0IE ('C) R IEE
c Heat treatment Mechanical properties
S
o4 - .
S BEDES : x | BT (%) i ()
%;E Grade E;ﬁ{b;&mi; (Nﬂ/ﬁ:rinjr?ﬁz) ?'Lg/Eringl%‘?) Elongation ﬁRUd(o/ot. *ﬁ) Hardness(bar)
O Solution treatment ield f eduction
swength | svengn | B2 | & | ofee TRy \HRBW | HV
SUS 303 101 e PO SR g | 2205 2520 |240| — | =250 | =187 | =90 |=200
1010~1150 &5
SUS 304 10101150  Tapid cooling | 2205 2520 |240|=35| 260 | =187 | =90 |=200
10408t 255
a7{ SUS 304H Over 1040 rapid/-lcjooling 2205 =520 — |35 B - _ -
Z 1010~1150 &5
?‘f; SUS 304L 10101150  Tapid caoling | Z175 2480 | 240 | 235 260 <187 | =90 | =200
¥ SUS 304N1 101071150 =v8 2275 2550 |235| — | =250 |=217| =95 |=220
2% 1010~1150 rapid cooling
2 1010~1150 &%
<;|% SUS 304N2 | 141021150 rapidcaoling | 2345 2690 |235| — | =250 | =250 | <100 |=260
1010~1150 &5
SUS 304LN | 14101150 rapid cooling | 2245 2550 |240 | — 250 | =217 | =95 |=220
1030~1150 2/%
SUS 309s 10301150  Tapid caoling | 2205 2520 | =240 |=35| =260 |=187 | <90 |=200
1030~1180 &%
SUS 310S 10301180 vapid caoling | £205 2520 [240 | 235 250 | =187 | =90 |=200




_ i) e
5| mmons Gh | ShEme | UG | e (1)
m EEmn | ovmm) | Ve | S BT et
° swengn | shengn | 12 | & [ el yRy (HRBW | HV
SUS 316 o1 e P R g | 2205 2520 =240 |235| =260 | =187 | =90 |=200
SUS 316H over Tosn e B g | 2205 2520 | — |=235| — — | - | =
SUS 316L o1 e PO g | 2175 2480 | 240 | 235| 260 |=187 | =90 |=200
SUS 316N | 10/ 0a 13088 g | 2275 2550 |235| — | =250 | =217 | =95 |=220
g SUS 316LN | (010112028 | o | =245 2550 |240 | — | 250 |=217 | =95 |=220
%é SUS 317 ot 0 g | 2205 | 2520 |=240|235| =260 | =187 | =90 |=200
é?{' SUS 317L 101 ey o me g | Z175 2480 | =240 |235| 260 | =187 | =90 |=200
i% SUS 321 020 50 Toniolng | 2205 2520 | 240 |235| 250 | =187 | =90 |=200
gr‘;{ﬂﬂOSOux =28
Cold flnlshed. over 1095, rapld cooling
SUS 347 S50 o0 o Aeolng | =205 2520 | 240 | z35| =250 | =187 | =90 | =200
QSX" 5 Over1111%8%atpi?m§oling 2205 2520 — |35 - - - -
SUS 329J1 05023000 O R g | 390 | 2590 | 218|218| 240 | 5277 | HOSH | S292
%*:E SUS 329J3L | 4, 3% 1r(a)8.d“c'8’onng 2450 2620 |=z218|=218| =40 <302 | HRQ<3 | =320
8| SUS320JAL | o5 B0 10FE, | =450 | 2620 |=218|218| =240 | =302 |HROS2 | <320
$32750 10280227 1%3 d“&'&“oung 2550 2800 |[z15|z15 — <310 | — —
BWIE(C) PEMMBONEE
s Heat treatment Mechanical properties
57| mEoss Mth | 2R BT (%) %Y B (18)
g Grade BREL N/mm?d | (Nmm?) Elongation (%, 1%) Hardness(bar)
o Annealing Yield Tensile 5 = Reduction
strength strength B 1= of area HBW
SUS 405 Jar SN EmREE. | =175 | =410 | 220 | 220 260 <183
SUS a10L | U S0EMEIEE | =195 | =360 | 222 | — 260 <183
SUS 430 Je SN st | 2205 | za50 | 222 | 220 250 =183
22 SUS 430F e?s%%%%ﬁ?i@%ﬁ@g =205 2450 | 222 — =50 <183
22| sus 434 Jo N Eraate | 2205 | =zaso | z22 | — 260 <183
5 3'% SUS 444 o i e e >245 >410 — >20 — _
sico T a0 o i oong | 2265 | za40 | — | =12 - -
sic 10 T a0 e i ooing | 2265 | z440 | — | 210 — —
SIC 12 7801%%5?;?&%6@;@ 2295 2440 - 28 — —
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Chemical Compositions and Properties

BEAEATHEEE  Mechanical properties

MEE(OC) Heat treatment

WW'&E Mechanical properties

&
57 5= it} | SER | B0'%) | &Y [riE-| @)
© = i () i c
§¥E Eﬁfgzzﬂq r— BAN B EL (N/mm?) gﬁz_’cz Elongation |(%,1%) | g | Hardness(ban)
2 > J 2 N/mm2) (Jiem?, #)
= Annealing Quenching Tempering : ( ; f== .
° coinghn| g | B | e | 515" |22, [HBW | HRC
800~900 frs F1cld #9750 25| 950~1000 45 | 700~750 &
SUS 403 800~900slowcoohr.wgorapprox 7507ap\dcootm; 950~10000itque/nch1i:1g 700~750 rapid coang 2390 | =590 |225| — | =55 |=147 |2170| —
800~900 ff/ &fcld #9750 24| 950~1000 3% | 700~750 2%
SUS 410 800~900slowcool'\lr:;orapprox 750rapw‘dcoolirgj 950~10000ilquencgi-;\g 700~750rapidco£ijng 2345 2540 (225| — | =55 298 |2159| —
~ 830~900 R/ F1eld #1750 25| 970~1020% | 650~750 2%
<)L SUS 410J1 830~900stowcoohngorapprox 750rap\dcoolm; 970~10200itquenc;11i?1g 650~750 rapid coéan 2490 | 2690 |220| — | 260 | =98 |=192| —
O =—
ya 800~900 R4 Ffeld #750 = 950~1000 4% | 700~750 2%
-;jo > SUs 416 800~900slowcool\r:gorapprox 750rap\dcoohrgj 950~10000ilque/nc;11i:1g 700~750rapidco<§tli1ng 2345|2540 |217| — | 245 269 |2159| —
[ 800~900 %4 Ffcld #1750 24| 920~980 5 | 600~750 &%
%’li SUS 420J1 800~900stowcool\r:gorapprox 750rap\dcoolm; 920~980 oilque/nclh?ng 600~750 rapid coéan 2440 | 2640 |220| — | =50 =78 |2192) —
= 800~900 s &Il #750 25|  920~980 8 600~750 2%
* SUS 420J2 800~900slowcool‘\lr:;orapprox 750rap\'dcoolir:;-J 920~9800‘\|que/rﬂélh1;ng 600~750rapidco&lijng 2540 | 2740 1212 — | 240 | 229 12217 —
AT S0RID, SRHOS0RE | 1000~1050 8 | 630~700 =
SUS 431 Seé%grayryaggﬁé;%%a}glgécégm%g 1000~105001|quench.i|:1g 630~750 rapid coang 2590 | 2780 |215| — | 240 =39 |2229| —
800~920 & 1010~1070 8% | 100~180 &4
SUS 440C 800~920 slow gforl?ng 1010~10700 quenching | 100~180ai cooing | — | = | = — — | — |=58
BB LR 1020~1060 &
Solution treatment | 1020~1 060rap\dcoo/lEg — — | == | — — |=363|=38
SHUEEE 470~490 Z
SUS 630 H 900 Aftersotutlontreatment470~490:§\Ir1100hng 2117521310|210| — | 240 — |&375/240
SRR 540~560 Fh
WLEE(LALE | H 1025 Aftersotunontreatment540~560awlrncoolmg 21000)21070|212| — | 245 — [®331]235
hardnig reatment SUBE 570~5028 | Sge0 (>1000|2 = 02l
H 1075 Aftersotunontreatment570~590a\rcoolmg 2860 |21000213| — | 245 — 2302|231
SHIEE 610~630 Z
H 1150 Aftersotunontreatment610~630:I;\Ir1200hng 2725|2930 (216| — | =50 — |2277|=228
B EUE 1000~1100 &
=2 Solu{ion treatment S 1000~1 WOOrap\dcom;g 2380 |21030|220| — _ — |=229| —
& OSHEBE760£15CICI0NRT
2 @ 1BRLIAIC1 SCLIFICAE 30
i RS
4 3565100 RIEES
':": TH 1050 mater solution treatment, hold at 2960 (21140 =5 | — | 225 — |2363] —
o 760+ 15C for 90 min.
T * @Cool down to 15T or below within
s 1 hour, hold for 30 min.
5 B3Hold at 565+ 10°C for 90 min.,
e el e U e and air cool.
SUS 631 Precipitation DSIE£955+10CIT1 09T,
hardening treatment EEET
CZ4H§F?LMIL 736 CLITIC8H
RRE
®510£10CIC60D FRIFETS
DAt lution treatment, hold at = = = — | = — = —_
RH 950 95§£:S1%9C‘?gr ;%armr?nandocogl 2103021230 =4 =10 =388
down to room temperature
@Within 24 hours, cool down to
-73£6°C and hold 8 hours
®3Hold at 510107 for 60 min.,
and air cool.
> b N SO
2 |NCF 600 iy O S L 2245 | 2550 |230(230| — | — |=179] —
5 HEEL 950LE 2%
ﬁfg NCF 601 Annealing: over 950, rapid coollEg 195 | =550 |=30| — - - - -
85 BERREL 950LIE =&
§ﬂﬁﬁ NCF 800 Annealing: over 950, rapid coollEg 2205 | =520 |=30|=30| — — |=179] —
= EBtHNE 1100 L =25
%% NCF 800H Solution treatment: over 1100, rapid colcRing 2175|2450 |230(230| — — [B167] —
= HEEL 930LE 2%
éﬁ NCF 825 Annealing: over 930, rapid coollEg 2235|2580 |230(230| — — [5207] —
<] e
5 |QA 400 R 2195|2480 | — |235| — | — | — | —




YIEHI S

Physical properties

g - TERIRFE (X100 ,/C) = . . = il
gﬁ E;E‘DEE’:? HSE Average coefficient of linear expansion E&1E§E1OOC ttm/ 9~100C Emth;&ﬁ Eﬁ I‘%{%gﬂz W’TE
S| Grade | Speciic o : LG (x10U/kg ) WQm) o | oTONmM) | Magnetism
& gravity 0~100C 0~650C | Thermal conductivity Specific heat Specific resistivity | Elastic modulus
SUS303 |[803| 173 18.7 16.3 0.50 0.72 193 ol
SUS304 |803 | 17.3 187 163 0.50 0.72 193 o
Q7|f SUS 3095 | 8.03 | 14.9 18.0 13.8 0.50 0.78 200 ol
3 S
%é SUS 3105 | 803 | 144 17.5 13.8 0.50 0.78 200 S
§%/sus316 | 803 | 160 185 16.3 0.50 0.74 193 R
& w
;E SUS 317 [803 | 16.0 185 16.3 0.50 0.74 193 oS
SUS321 |803| 167 19.3 15.9 0.50 0.72 193 ol
SUS347 803 | 167 19.1 15.9 0.50 073 193 ol
S48|SUS 329J1 | 7.76 | 125 — 20.9 0.50 — 200 N2
0%
SUS 405 | 775 | 108 135 27.2 0.46 0.60 200 N
(sus430 | 775 | 104 11.9 26.0 0.46 0.60 200 B
Q.
3 I ﬁ
ES|sus434 | 775 | 119 11.9 26.0 0.46 0.60 200 B
g4 i)
5 ?IE\ SIC9 770 | 115 — 20.5 0.50 0.79 200 Nl
~ISIC 10 760 | 115 — 18.8 0.50 0.93 200 N
SIC 12 770 | 11.0 = 16.7 0.50 1.10 200 B
_%|SUS403 | 775 | 99 117 25.1 0.46 0.57 200 NN
SIL
57 /SUS410 | 775 | 99 11.7 25.1 0.46 0.57 200 2
53 SUS 416 | 7.75 9.9 1.7 25.1 0.46 0.57 200 Nl
5
=% |SUS 440C | 7.75 | 102 — 243 0.46 0.60 200 B
Misuse30 |778 | 108 11.6 18.0 0.50 0.80 193 N
s
s B
L R(SUS631 | 781 11.0 116 163 0.50 0.83 200 Ve
fi::3
%‘g NCF 600 | 8.51 11.5 — 15.1 0.46 0.98 214 Ko
(B INCF800 |802| 176 — 11.7 0.50 0.99 196 R
& P
22 QA 400 8.84 14.0 — 26.0 0.43 0.50 155 Ko

BAmEIEE. VIR B IS ORRNRMEZRULET (CNSZREET DD TG UEEA).

The mechanical properties and physical properties indicate a representative values of characteristics (Accordingly they may not be guaranteed these).
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Choice Materials from Sanyo Special Steel

SIC/—XX  sIC Series
PARIRIE FCENIEMBRMEEZRIET DI TS M RATVLUATE

Ferritic stainless steel tubes that demonstrate high corrosion resistance
in the severe environment produced by combustion
SICYU—-XDiERERYE

TEFEPENIBIR Gl RET 20U -BFIALU TRBECHE Corrosion resistance of SIC series at high temperature

ERBEREFHHMUTHLIET RRDIEESHTNET,LSIC

& BEEEPBVIISAMRRFYLRICYUIY, JOAL. 7L oo | |

SCOLERSITICEICEI O TRRBIE T COREPNTIILA [l s00cx3h

REICKZIHRBRICHL.BHTENMiEERRLELR. I [[] soo'cx20h
SIC10 | —

The combustion efficiency of heating and heat-treatment furnace is sic12
improved by recovering and reusing the heat generated. Therefore, it is
essential to preheat the intake air of the furnace.

The SIC series provides enormously improved resistance against SUs304

corrosion by sulfur and vanadium through the addition of silicon, 3
chromium, and aluminum to high heat-conductivity ferritic stainless. SUS310S

0 50 100 150 200 250
BEAE .
Weight loss(mg cm)

ABIRIE FICBIF B BRHARDNER

Appearance of samples after a corrosion test involving combustion

QSX®5
CHIRIE T CEN MR R R ZRIET 24 — AT T A MRRAT VLV AHE

Austenitic stainless steel tube that provides suprior corrosion resistance in waste incinerators

QSX*5DMitERRRIE

Iﬁiﬁﬁ:ﬁ%[ﬁﬁéﬁﬁﬁ@%?f) ZHRIC. C?}ﬁﬁﬂﬂ%@ﬁ?&&ﬁ%ﬂ Corrosion resistance of QSX®5 at high temperature
AUTRETZ "SI OERIZOEZNSMTIITHSNT
VET, ; |
- .= \ e e _ QSX*5 Fl
FTYLAR. ZyT L. YUV BEUTFUEBEICREST 3T &ICEK SUS310 [ . 550°C
ST CHREHBE T COERBEIC L DMEBRITHU. D TEN HE
T:ﬂﬁﬁ‘l’i%;iﬁbgf lJrCo Modified steel |
NCF625
S(ﬁﬁé?) ;'l
uperalloy
Driven by a rising awareness of environmental issues, I
an increasing number of energy-saving waste disposal (Nﬁf:éséf '
plants that reuse waste heat generated by garbage Superalloy | | |
incineration are being constructed in Japan. The QSX*5 0 0.2 0.4 06 0.8 1

provides enormously improved resistance against
corrosion by chlorine and other corrosives at high
temperatures in waste incinerators through the
balanced addition of nickel, silicon, and molybdenum
to austenitic stainless steel.

BRE  (g/cmeh

Corrosion rate
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QSH6

MRt BEZRREATCITHE(ERAT VU A

Martensitic precipitation hardening stainless steel that demonstrate high strength, hardness and

corrosion resistance

QSH6(3.SUS630&£EI%HL E DR ZRF5HS.SUS630D R
THHEBLREBOES ZERL . SEINITREIEIN IR EDII I
WA EUVEATHEERRAT Y VAHTY,

WHEEBEZRT CECL>TRBENBSNZIENS, B
BIEZ(TSCETHEZRBIDTENERET,
QHS6RBRIRIET TREEZERINIBMELTENItEZR
BL RO TORS Y IMTRAT SRR ECERTNET,

QSH6 indicates high corrosion resistance equivalent or greater than
ordinary grade SUS630. The lower hardness in the annealed condition
compared to SUS630 greatly improves cold workability and machining
properties. High strength of QSH6 can be achieved by appropriate
aging heat treatment.

It is applied to the parts that require high strength in corrosive
environment such as outboard motor shafts and corrosion resisitant
plastic mold dies.

S316L, VAR316L

QSH6 D HiE( LT 1%
Precipitation hardening characteristic of QSH6
50
o
% 40
ok
i E 30 —— a6
- = 4@ - - SUS630
0 or Ho00 HI025  HI075  HI150
BHRE o
Aging temperature
QSH6DMFL.B 4

Pitting corrosion resistance of QSH6

[ 6%FeCls
QsH6 | 25Cx2anx2
SUS630
SUS304
0 5 10 15
BRE

/cm?+h
Corrosion rate ® )

BREEERFE TERUVERA—N—TU—-2 F—RAFTFAFRAT VLR

Austenitic stainless steel that demonstrates corrosion resistance and extremely high cleanliness.

S316L.VAR316LIE NMEMZERS BEREZBRETRHI
F—ATFAIRATVUVAHTY,

D TREVWEREICLSINEYICER T 3BRI~NOMEN @ LL.
REDITERZESFEFEREDRECNILIREICERE
ncuE"g,

S316L and VAR316L are austenitic stainless steels that reduce non-
metallic inclusions to an extremely low level. The superb high
cleanliness augments corrosion resistance derived from
inclusion/matrix interface. These steels are applied to the highly
purified gas piping, valves, and fittings of semiconductor
manufacturing processes.

EERERDIAE

Condition after electrolytic polishing

SEMBE  semimages

S316L.VAR316LD;&E;FE[ASTM E45 Method A]

Cleanliness XZREFEH Examples
A% B% Cx D%
Type A Type B Type C Type D
Thin |Heavy| Thin [Heavy| Thin [Heavy| Thin | Heavy
VAR316L 0 0 0 0 0 0 1.0 0
S316L 0 0 0.5 0 0 0 15| 05
— At
Common material 0.5 0 0.5 0 0 0 20 | 05

18
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SANYO SPECIAL STEEL Co.,Ltd.

A - I3 T672-8677 SERERTHHEXHE3007HM
TEL(079)235-6003(fR%) FAX(079)234-8571

R = X # T1030027 RREHRXHAE-13-1H#HKEABEC)LIME
TEL(03)6800-4706 FAX(03)6800-4701

K BR X & T541-0058 ABRMHRXEREFH-6-6 HEFHE5—EIL10R
TEL(06)6251-7427 FAX(06)6120-5220

ZHE X E T460-0003 #ZEHEEGHXE-11-11 ZEEVY—2 7168
TEL(052)231-7161 FAX(052)231-7166

L & X & 77300011 LEEHHXEMT-13 SAMLESHRENIRI X7
TEL(082)221-9275 FAX(082)228-7818

AN E ¥ A T812:0011 EENESXIELRAI4-1-1 BREMELRAIE V7R
TEL(092)431-1851 FAX(092)472-9054

HEAD OFFICE / WORKS
3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81) 79-235-6003 FAX: (+81) 79-234-8571

Special Products Sales Department
9F, Nittetsu Nihonbashi Building, 1-13-1 Nihonbashi,Chuo-ku, Tokyo 103-0027, Japan
PHONE: (+81) 3-6800-4707 FAX: (+81) 3-6800-4701

SKJ Metal Industries Co., Ltd.

621 Moo 4 Bangpoo Industrial Estate Soi 8, Sukhumvit RD., Tambol Preaksa Amphur Muang,
Samutprakarn 10280, Thailand

PHONE: (+66) 2-710-6440 FAX: (+66) 2-324-0109

Sanyo Special Steel U.S.A., Inc.
2500 Wilcrest Drive, Suite 300, Houston, TX 77042, U.S.A.
PHONE: (+1) 832-834-5749 FAX: (+1) 212-980-8838

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
Unit1504, TowerC, The Place, No.150 Zunyi Rd., Shanghai, 200051, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Home Page www.sanyo-steel.co.jp

QPD-QSM-QSXI3. I A EH D& FEIE T,
QPD-QSM-QSX are registered trademarks of Sanyo Special Steel Co., Ltd.in JAPAN..

ER

AERICEEHINEMERIE. HREORRNFROEREZHIATISEETHD  RIBELTRESINTWIIEE
B S ZREET 20D TRIB D EF B A AERICEEHINTWBIERDR > I EREF L IFRBYAEREICEL>T
A UREBZEICOWTIEFEZEVWNRETDO TS TRLIIEE W, . B BRIk, EER. EEER. (LR, 2RILE
BRREDRRDBZEIFHEHRIEEZ W,

AERISTEHINIZIBRIZ. FERUCEFINIHELHBDET, RIFFIFMICOVTL, FIBUIHEICRBEVEDEZE,

Notice:

The technical data adopted in this publication represents typical properties or performance and shall
not be construed as guaranteed values, unless specifically noted as standards. No responsibility shall,
therefore, be assumed for damages arising from using the data.

Please consult us concerning your requirements related to foods, drinking water, medicines,
therapeutic devices, cosmetics, health care appliances, etc.

Any information in this publication is subject to change without notice. Please contact Sanyo Special
Steel Co., Ltd. for the latest or further information.

TSR B ORE IS,
No copying or reprinting without permission
(© 2025 Sanyo Special Steel Co., Ltd. All Rights Reserved.

’25.4.10000
Printed in Japan
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