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POSCO Specialty Steel Co., Ltd.

Head Office & Changwon Plant : 65 Shinchon-Dong, Changwon, Kyongnam, 641-370 Korea TEL : 82-55-269-6263, 6255 / FAX: 82-55-269-6907

Seoul Office : POSCO SS&CC Tower 748-4 Banpo-Dong, SeoCho-Gu, Seoul 137-810 Korea TEL : 82-2-3469-6823, 6827/ FAX: 82-2-3469-6676~7
China Office : Rm.2804(B), B Dawning Center, No. 500 Hongbaoshi Rd., Shanghai, 201103 China TEL : 86-21-6091-3688(101) / FAX : 86-21-6091-2645
Thailand Office : Wellgrow Industrial Estate, 128/1 Moo 5 T. Bangsamak, A. Bangpakong, Chachoengsao. 24180 Thailand TEL : 66-38-545-365/370 / FAX : 66-38-545-386 OS O S .
POSCO Specialty Steel Co., Ltd
I, [ ]

Japan Office : POSCO Osaka Bldg. 9F 3-7-2Chome Namba, Chuo-ku Osaka, 542-0076, Japan TEL : 81-3-3546-1212



| Manufacturing Process
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EAF ,{]-|]-|l\0 Heat Treatment

Press Bloom Mill J—l
(1800tons/9000tons) Straightening

Bars Machining

| ESR Inspection
(5tons/30tons) Ingot Casting (NDT/Naded Eyes)

| Major Facilities for High—quality Tool Steel

*Ultra Clean Steel +Carbide Homogenization <« Excellent Surface Quality

ESR (Electro Slag Remeling) FBM(Flat Block Mil) CCR (Compact Casset Rolling Mill)

| Major Facilities for Mold Steel

*High—quality Ingot +Dimensional Accuracy < Uniform Hardness

Ingd Casting (11~80tons) Press (9000tons) Heat Treatment (50~200tons) Coding Tank

. Production Range

@ Round Bar: +Rolled (6~215mm @) + Forged (205.1~850mm @)

@ Rolled Flat Bar

(unit:mm)

<W=<170 ‘ 170 <W<220 ‘ 220<WSQ50‘ 250<WS320‘ 320<wW=420 ‘ 420<W <517 517<W<610

(%) Supply Range of Milled Surface

@ Forged Square Bar

(unit:mm)

200<W | 300<W | 350<W | 405<W | 450<W | 505<W | 600<W [ B50<W | 850 <W [ 950<W | 1000<W | 1100<W
=300 <350 <405 =450 <505 =600 <650 =850 =850 | =1000 | =100 | =1250

(unit:mm)

500<W | 600.1=W | 800<W | 1000=W | 1100=W | 1200=W | 1300=W | 1400=W | 1600=W | 1700=W
<800 <800 <1000 <1100 <1200 <1300 <1400 <1600 <1700 <1900

% Customized production to be negotiated [T :Thickness, W: Width ]

POSCO Specialty Steel Co., Ltd. c



Hea Treatment Temperaure(’C)
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" . Anrealing | Annealing "
Division | Standards Material . Applications
i i Others Temperaue('C)| Hardness Quenching Tempering
o KS STC3 ]?8 8;2 8;8 003 003 SIZV‘F\’,OEZS?W HB 212Max | 780 Water Cooing| 180 Air Cooling | HRC Min 63 bress Fame,
Tool Js SK3, SK105 11?8 8;2 8;8 003 003 3230323%9 HB 212Max | 780 Water Cooing| 180 Ar Cooling | HRC Min 63 Derletélll T;)o | Chisel,
. rifl, mammer
= ASTM Wi ?Zgg 84118 84118 0.03 0.03 0.20 0.15 0.10 0.10 ?/t/j : r\’\::: 8125? agﬁoggg?ng s W:ti?ziiﬁng A1i ?%;ffr?g L 6
KS STDI1 1:‘61'8 00 060 003 003 050 1;88 ?28 828 Sli\?voggj?ng HB 255 MAX | 1030 Air Cooling | 180 Air Cooling | HRC Min 58
JIS SKD1f ]:28 " 050 008 008 ];88 ?28 828 ggfvogfj?ng HB 255 Max | 1030 Air Cooing | 180 Air Cooling |  HRC Min 58
D2 128 823(()) 823(()) 0.03 0.03 0.40 11388 ?;g 10?% Sli\?vo ggg(i)ng HB 255 Max 1010 Air Cooling 204 Air Cooling HRC Min 59
ASTM b3 ggg 82}8 8238 0.03 0.03 0.50 %gg 1,00 W : Max 1.0 Slggvoggj?ng HB 255 Max | 968 Oi Cooling | 204 ArCooling | HRC Mn 61 COIdP?ei:ZaneDisRmL
D4 g:ig gég 050 004 004 1;88 ?;g ?38 gigvo ggg?ng HB 255 Max | 996 Air Codling | 204 Air Cooling |  HRC Min 62
. WNR.2379 1:28 818 812 003 003 11;88 82% ??8 ggfvogfj?ng HB 255 Max | 1010 Ar Cooling | 204 Air Cooling |  HRC Min 58
WNR1.2080 12%8 8318 g ig 003 003 112%8 Sli\?voggj?ng HB 248 Max | 996 Air Cooling | 204 Air Cooling |  HRC Min 60
ore |8 00 |0 o | e | B 2| B o e | 2 | - |-
‘s STD61 8:?12 ?228 0.50 0.03 0.03 0.25 gﬁ 8 11%8 (1)28 Slgvzvoévg i(r)wg HB 229 Max 1/3? %Zéfig A? S%Zc? fr?g HRC Max 53
oor | 2 | 00 | s | R T [ v | e | ma | e | 25 | s
oo | 42 | 0| | | AR | oz | BRI | 8 | oy
R AR AR AN A A iy ey ey i e
s SKD61 522 §:§§ gggs 003 002 %:gé igg Eig W:10~15 SI(ZVZZ%:%%Q HB 229 Max | 1020 Ar Cooling | 550 Ar Cooling |  HRC Min 50
SKD62 " oo Y 008 008 e e 05 W:1.0~15 Som Conling HB 229 Max | 1020 Air Cooling | 550 Air Cooling | HRC Min 48 Pressing Dies
~ Die Casting Dies
SKD6 gjg (1)822 828 003 003 gég 16138 828 SI(?V%OCOS(;%Q HB 229 Max 1050 Air Cooling | 550 Air Cooling HRC Min 48 Forging ?I)ies, ’
H13 822 ?22 823 003 003 gég 1712 ?28 Slc?v?/ogc?;i(r)wg HB 235 Max 1010 Air Cooling | 552 Air Cooling HRC Min 52 Header Dies, Knife
ASTM H12 gf’é ?gg 828 004 004 213—3 ]gg W:1.0~15 Slfvzvogf;ﬁg HB 235 Max | 1010 Ar Cooling | 552 Air Cooling | HRC Min 53
Hi1 8:22 (1’:22 8:28 008 008 gzég 1;8 8:28 Slgvzvogf;ﬁg HB 235 Max | 1010 Ar Cooling | 552 Air Cooling | HRC Min 53
vz | 8|0 | e2 | o m | o o | oz | B | | o
w o | S8 | AN AN o | o | 55 | 2 | wows
wevz | 68 | A8 | 8 | o | g | 3| 18 | 88 S | omnar | S | S | s
e |08 e TR | eom | e | | [ 0 | 0 [ ACEOE| e | wwanse | oorimns | s ions | o
PST27K5 gzgg 1%8 050 003 003 ?:28 gzgg ]:gg ?28 Cu : Max 025 gfﬁogg%g HB 241 Max | 1010 Gil Cooling | 550 Ar Cooling | HRC Min 55
FlIA 822 0.35 0.90 0.03 0.02 A8i ?%ngr?g s A?f%;f?r?g Sl 25 Baserec;eslecFirs?g?we’Parts
POSCO S8 PSTP4 8221,2 0.35 115 0.03 0,02 0.45 1,50 A? f%ggfr?g HB 210 Max o?fm%og A?f%gc? fr?g HSMIN 38 | % TR ook Cover
0.26 850~890 850~890 540~620 _
PRI 0.43 0.35 1,00 0.03 0.02 0.55 2.10 Air Cooling AE 20 b 0il Cooling Air Cooling Al 9

e POSCO SS - Tool Steel

POSCO Specialty Steel Co., Ltd. e
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Division | Standards Material o Applications
i i Others Temperaue('C)| Hardness Querching Tempering
wwzon | 82 1B [ 08 | o | o o | oe oo | wzowe | S|S0 | s
e | b oe e T » | o s | wowne | S0E0 | 0| s | M anosy
WNR1. 2714 0.50 0.10 0.65 1.50 1.00 0.45 0.07 850 ~890 HB 245 Max 850 ~890 540 ~62O HS Min 38 Electronic Product Covers
0.60 0.40 0.90 0.03 0.03 1.80 1.20 0.55 0.12 Air Cooling Qil Codling Air Cooling
weas | 8% | 0B | 0B | g | 08w | 5E S | o | | S | s
A2 ?82 851,8 ?g% 008 008 gzég ?:i% 8;3 A?rs%;’ff:g HB 255 Max | 954 Air Cooling | 204 Air Cooling |  HRC Min 60
AST™M A6 8?2 (());8 12?_)8 003 003 ??18 ?i% 8;5 SI(Z\ZvorCV(ZgI?ng HB 248 Max 843 Air Cooling 204 Air Cooling HRC Min 58 e P
A8 8:28 ?Zg 828 003 03 gzég 1;2 W: 1.0~15 Slc7>v7vogc7>gl(i)ng HB 241 Max | 1010 Ar Cooling | 510 Air Cooling | HRC Min 56 o
DIN WNRY.2363 ?8% 8:28 %‘;% 0038 0038 g:gg ?2% 8;8 giiogiz?ng HB 230 Max | 950 Arr Cooling | 180 Ar Cooling | HRC Min 60
STS95 1522 10 gg ??8 003 003 0.30 8?8 S|c7>v?/ogc7>3(i)ng HB 212 Max 820 Oil Cooling 180 Air Cooling HRC Min 59 Ring Gage, Wire Dies
KS STS3 ?88 0.35 ?g% 0.03 0.03 ?gg W:05~0 SIZ)\?vogic())l(i)ng HB 217 Max 830 Qil Cooling 180 Air Cooling HRC Min 60 Screw Cutter, Cutting Knife
STS93 1?8 0.50 ??8 003 003 ggg Schv?ogczgl(i)ng HB 217 Max 820 Oil Cooling 180 Air Cooling HRC Min 63 Knife Bade, Press Mold
SKS95 1252 10 552 ??% 0.03 0.03 0.30 828 g;ﬁoggg?ng HB 212 Max 820 Qil Cooling 180 Air Cooling HRC Min 59 Ring Gage, Wire Dies
JIS SKS3 ?88 0.35 ?g% 003 003 ?gg W:05~10 Szaoggé)l?ng HB 217 Max 830 Qil Cooling 180 Air Cooling HRC Min 60 Screw Cutter, Cutting Knife
SKS93 1?8 0.50 ?188 0.03 0.03 828 SI(ZVSVOEZ(?I?ng HB 217 Max 820 Qil Cooling 180 Air Cooling HRC Min 63 Knife Bade, Press Mold
ol ?gg 8;8 }:28 008 008 8:;18 030 W:04~06 azfvoggg?ng HB 212Max | 802 Oil Cooing | 204 Air Cooling | HRC Min 59 co i o
AST™M 06 122 10552 ??% 003 003 0.30 828 g;ﬁoggg?ng HB 212 Max 802 Qil Cooling 204 Air Cooling HRC Min 59 Ring Gage, Wire Dies
o2 8:32 050 }:gg 008 008 050 030 030 Szviogzgﬁng HB 217 Max | 802 Oil Cooing | 204 Air Cooling | HRC Min 59
~ ~ ~ Cold Molding Dies
Lo Lm0 | Vo | e | 0 | oom | oom 070 0t | “95™07 | govcoumg | MM | GCiny | arcoomg | MRCMn o Foming Roll
WNRL242 | o0 | w0 | 510 | oom | oo 050 038 soncoong | "M | 'Cong | arceoing | "RCMN 0
KS sTS41 8:;12 ?;g 8318 003 003 }:gg 050 8;8 W15~ 30 ggﬁoggjﬁg HB 217 Max | 880 Oil Cooling | 180 Ar Cooling | HRC Min 53
JIS SKS41 8:2’2 ?218 818 003 003 }:gg 050 8;8 W:15~30 gzvéogfjﬁg HB 217 Max | 880 Oil Cooling | 180 Ar Cooling | HRC Min 53 Heat Forged Dies
St 8:;12 ?;g 8318 003 003 11%8 050 g 313 W15~ 30 ggﬁoggjﬁg HB 217 Max | 954 0i Cooling | 204 Air Cooling | HRC Min 56
ASTM S5 8:2‘; 12;2 ?g% 008 008 %;8 ?23% 8;2 ggfvogfc??ng HB 220 Max | 899 Oil Cooling | 204 Air Cooling | HRC Min 58 ot B P
S7 822 ?g% 852)8 003 003 ggg 128 035 Slg\?voggj?ng HB 229 Max 954 Air Cooling 204 Air Cooling HRC Min 56
IR 138 0.70 0.70 0.03 0.03 0.50 1;8% ?28 ?g% Coi02005 | 7 ggj?ng HB 225 Max HS Min 90
PST23RI1 1:;12 0.40 0.60 0.03 0.03 0.50 Pzgg lgg g;g Co:03~05 Si\?voggg?ng HB 225 Max Figh, Medium, HS Min 90 _
0.30 4.00 0.80 860~880 Low Frequency Heat Treating . Z-Mill and Cold Roll
POSCO SS PSTR=2 0.60 130 0.70 003 003 050 6.00 1.70 082 WiMax15 | gow cooing | HB 229 MeX | %) According to customer's demand | HS Min 90
PSTR-12 138 0.70 0.70 0.03 0.03 05 300 Va0 700 G r\(/l)fxmoo_-ifo Si\?voggg?ng HB 245 Max HS Min 90
oraess | 92| 0 o T AR S | e e | oot oo | caamoun
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Bare Packing

@ Label

Hessian Packing

POSCO SS

POSCO Specialty Steel Co., Ltd.

STO11

110%305
A24916

Wooden Slate Packing

Wooden Box Packing

POSCO SS

POSCO Specialty Steel Co., Ltd.
019) IS GA404
SKD61

35x310
A24974

[Domestic ] [Export]
® TAG
MW - 95xs 03753 HWHRHIN - G ns  casoa
CUSTOMER: KY021 CUSTOMER:
STD 1 1 PORT: PO NO:
Dim. : 110 x305mm 2770-2820mmSF 1211 JB0850 SKDB1
HEAT No. : A24916 Dim. : 35x310mm 2730-3960mm
0T No. : 0021694-000 CONDITION: BS/SA HEAT No. : A24974
B/D No. : 0021694000-1 Nt. MASS : 1,467 kg 10T No. : 0024261-000  CONDITION: BS/SA
DATE : 2010.04.14 ar. MASS : 1,467 kg B/DNo. : 0024261000-1 Nt. MASS : 1,231 kg
INSPECTOR - B.S.JE QUANTITY © 2 pc. DATE : 2010.04.01 ar. MASS : 1,231 kg
POSCO Specialty Steel Co., Ltd.  MADE IN KOREA INSPECTOR - D H-KIM QUANTITY : 4 pe.
HMZ0| L2 7Lt HO{E & U Fo|| POSCO Specialty Steel Co.,Ltd.  MADE IN KOREA

[Domestic ]

o POSCO SS . Tool Steel

[Export]

4 ) 4 N\ 4 A N\
nii-wear

3 @ Antrwear High-Temperature ) K’

+ SKD11 | M + SKH55
& J & Y S 2 J
4 ) 4 N\ fC t C t N\

) utting Capacity A

SKs2 | ¢ C‘;U;:?:gy @ High-Tem perature ) | SE:E !

L ), L ) Hardness )
Decrease of Decrease
Deformation of Heat

4 A r N\ H h N N\

+ SKS3 Anti-wear iy
E .2 - B 8 szpderature | SKkD4
\ J \\ J . araness J J
4 N 4 N\ 4 I N\
SKS41 | 4m | Shock-proof Shock—proof | W) | SKDB!
| J |\ J | J J
Requirement ‘ Influential Alloy Elements
Hot Hardness W, Mo, Co(Cambined with W or Mo), V, Cr, Mn
Anti—wear V, W, Mg, Cr, Mn
Hardenability Mn, Mg, Cr, Si, Ni, V
Deformation Inhibition Mo (Combined with Cr), Cr, Mn
Tenacity by Crystallized Particles V, W, Mo, Mn, Cr(for Others, Adjusted with Al)
Hot Molding with Aanti—oxidation Cr, Si, Al

POSCO Specialty Steel Co., Ltd. o




DET NORSKE VERITAS
MANAGEMENT SYSTEM CERTIFICATE

DET NORSKE VERITAS
- MANAGEMENT SYSTEM CERTIFICATE

I
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DET NORSKE VERITAS

MANAGEMENT SYSTEM CERTIFICATE

Covaiicsse N | 130200000 KO B

Thi i b vy
B Maragrnret St of

POSCO SPECIALITY STEEL CO., LTD.
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Coniione Mo, |130-0907-AQ RORRA
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POSCO SPECIALITY STEEL CO., LTD.

Hirad ffice & s | #45, Siachon Boay, Chamgern 5. Croompuprns o, Korza
el O | FGHO0 S Towor, 7 3.4 B D, S, o, Kt
-
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150 9081:2008, KS Q 150 90013008

Ths Cortgcst u unle o e fileing frdon o srver s R
Design and Production of Special Steel and Super Alloyof Bars, | | ‘e
Scamless Tubes, Pipes and Wire Rods
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ey 3
Tt NrTHERLDS

,-E'}“., > i
Wt (pml | o Tt

Seomg Vool Low

Koo Ak
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ISO/TS 16949

ISO 9001

KOREAN INDUSTRIAL STANDARDS

KOREA REGISTER OF SHIPPING

ot ot b EINY Cifce e S, Kot

@ JAPANESE INDUSTRIAL STANDARDS

DET NORSKE VERITAS

NIPPON KANI KYOKAI

BUREAU VERITAS

0 POSCO SS - Tool Steel

KOREA ELECTRIC POWER INDUSTRY CODE

SUPER ALLOY OF
Al WIRE RODS.
EXCLUSION: 7.3 FRODUCT DESIGN

it Ol & Pt | 43, Sichom Doy, oo . Coguragoesns B Kires

_— S i - POACE BB Tomwrs, #73-8 B D, S, S, B

e o 0 o 1 e Al gt Syt Seamdicd
150 90012008, KS IS0 001 3000

This s s il e e i bt s s rmgee
Design and Production of Spocial Stcel and Super Alloy of Bars,
Scamless Tubes, Pipes and Wire Rods

M e

ISO 14001

@ KOSHA 18001

GERMANISCHER LLOYD

fj REGISTRO ITALIANO NAVALE
k

G CHINA CLASSIFICATION SOCIETY

AMERICAN BUREAU OF SHIPPING

@5 TUV RHINLAND

LLOYD'S REGISTER OF SHIPPING

We will consider a clean and pleasant environment our priority based on our

customers’ trust and belief.
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POSCO Specialty Steel Co., Ltd.

Head Office & Changwon Plant

65 Shinchon-Dong, Changwon, Kyongnam, 641-370 Korea

TEL : 82-55-269-6263, 6255 / FAX: 82-55-269-6907

Seoul Office

POSCO SS&CC Tower 748-4 Banpo-Dong, SeoCho-Gu, Seoul 137-810 Korea
TEL : 82-2-3469-6823, 6827/ FAX: 82-2-3469-6676~7

China Office

Rm.2804 (B), B Dawning Center, No. 500 Hongbaoshi Rd., Shanghai, 201103 China
TEL : 86-21-6091-3688(101) / FAX : 86-21-6091-2645

Thailand Office

Wellgrow Industrial Estate, 128/1 Moo 5 T. Bangsamak, A. Bangpakong,
Chachoengsao. 24180 Thailand

TEL : 66-38-545-365/370 / FAX : 66-38-545-386

Japan Office

POSCO Osaka Bldg. 9F 3-7-2Chome Namba, Chuo-ku Osaka, 542-0076, Japan
TEL : 81-3-3546-1212

POSCO SS

Create

Cold Work Tool Steel
(SKD11)

the Best Specialty Steel

POSCO Specialty Steel Co., Ltd.
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" Cold Work Tool Steel (SKD11)

O Product Characteristics

Chen

. Excellent Uniform Uniform High
s Anti Struct Hard St th
and Qualit i—wear ructure ardness reng

O Features

As a high C(H-Carbon), high Cr(H-C) steel, indists a higher level of hardness after QT heat treating,
has a lower rate of deformation, and excellent anti-wear in cold conditions,

O Chemical Composition

Chemical Composition (Wt, %)

Division

SKD11 140 <040 | =0.60

< <
160 <0.030 | =0.030

<05

11.00 0.80 0.20
13.00 1.20 0.50

O Applications

Used for tool steel manufacturing materials in cold-rolled sate.

- Shear Knives

Press Mold Plates

+ Quenching & Tempering Cycle

<—}—> Tempering (2 Times)

980~1030°C Oil Cool

150~200C 150~200C
700~750C, i 500~530C _ 500~530C
Pre Heating 200N\ ir Coo) Air Cool
Slow Heating 50~80C
0.6hr/ 1hr/30mm 1hr/ 1hr/
30mm 15mm 15mm
Holding Time

- In general, tempering temperature is set +20~50C

compared to final operation temperature.

O Heat Treated Structures

— Spherical cementites and eutectic
carbides in ferrite matrix

Temperature (C)

OTTT Curve

800

* A-Austenite

* F-Ferrite

+ Ms—Martensite Start Temperature
400 - - C-Carbide

500 -

1 1

700 |-
Austenite A+F+C ‘.__F"'C
600
+ M-Martensite
300 -
A+F+C
Ms

80%
50%
90%

1 60second 60minute

60hour

O Standard Heat Treatment Conditions

« Hardness Distribution of Heat Treating

Hardness (HRC)

0 100 200 300 400 500 600

Tempering Temperature (°C)

- Quenching Hardness: HRC 61~65
— Second hardening occurr in the range
of 400~530C

« Quenching & Tempering

— Tempered martensites and carbides

O Distribution of Carbide

— Micro and uniorm distribution of carbide



POSCO Specialty Steel Co., Ltd.

Head Office & Changwon Plant

65 Shinchon-Dong, Changwon, Kyongnam, 641-370 Korea

TEL : 82-55-269-6263, 6255 / FAX: 82-55-269-6907

Seoul Office

POSCO SS&CC Tower 748-4 Banpo-Dong, SeoCho-Gu, Seoul 137-810 Korea
TEL : 82-2-3469-6823, 6827/ FAX: 82-2-3469-6676~7

China Office

Rm.2804 (B), B Dawning Center, No. 500 Hongbaoshi Rd., Shanghai, 201103 China
TEL : 86-21-6091-3688(101) / FAX : 86-21-6091-2645

Thailand Office

Wellgrow Industrial Estate, 128/1 Moo 5 T. Bangsamak, A. Bangpakong,
Chachoengsao. 24180 Thailand

TEL : 66-38-545-365/370 / FAX : 66-38-545-386

Japan Office

POSCO Osaka Bldg. 9F 3-7-2Chome Namba, Chuo-ku Osaka, 542-0076, Japan
TEL : 81-3-3546-1212

POSCO SS

Create

Hot Work Tool Steel
(SKD61)

the Best Specialty Steel

POSCO Specialty Steel Co., Ltd.
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“““Hot Work Tool Steel (SKD61)

O Product Characteristics

Excellent W‘ Minimum m Appropriateness

. . in Hot Dies Steel in Magnesium
Tenacity and Resistance and =~ Heat Treatment as Contained Large  and Aluminum

Red Hardness “ Variation _ Queniyol V' Pressing Dies

O Features

Hot work tool steel with enhanced thermal balance resistance, and a combination of L—carbon and

H-Cr compositions.

O Chemical Composition

Chemical Composition (Wt, %)

Division

0.32 0.80 450 1.00 0.80
SKD61 <050 | =0.030 <=0.030 =025

042 1.20 ' 5.50 1.50 1.20

POSCO SS

O Applications

Used for tool hot-rolled steel manufacturing materials.

Extrusion Die Die Casting Die

O Standard Heat Treatment Conditions
« Quenching & Tempering Cycle

« Hardness Distribution of Heat Treating

R . Tempering (2 Times)

1000~1050C Oil Cool

5]
4
z
' 2
700~750'C H 540~630C 540~630C 14
- 1300¢C élr | 300TC, e
Pre Heating . 00l Air Cool * 0il Quenching
Slow| Heating 100~150C
Room Temp.
0.6hr/ 1hr/30mm 1hr/ 1hr/
30mm 15mm 15mm
0 100 200 300 400 500 600 700
Holding Time

Tempering Temperature (°C)

= In general, tempering temperature is set at — Stronger level of hardness the higher the
+20~50TC compared to operation temperature. melting point

— Second hardening occurs in the range of

O Heat Treated Structures 400~530°C

« Spheroidizing Annealing + Quenching & Tempering

Gl e Db RN

,,,,,,

— Spherical cementites in ferrite matrix

O TTT Curve

— Tempered martensites

O High Temperature Mechanical
Properties

+ A-Austenite E
— + F-Ferrite ) g
e 500 |- *Ms—Martensite Start Temperature . 3
o . = o
g + C-Carbide - =
® * M—Martensite 2 »
o 400 - - 0% c =
3 Ms /_ 2 -
H .- A+F+C 8 @
300 = . >
40% ..
80% el
200
90%
100 -
1 1 RT 100 200 300 400 500 600 700
1 60second 60minute 60hour

Temperature (°C)



POSCO Specialty Steel Co., Ltd.

Head Office & Changwon Plant

65 Shinchon-Dong, Changwon, Kyongnam, 641-370 Korea

TEL : 82-55-269-6263, 6255 / FAX: 82-55-269-6907

Seoul Office

POSCO SS&CC Tower 748-4 Banpo-Dong, SeoCho-Gu, Seoul 137-810 Korea
TEL : 82-2-3469-6823, 6827/ FAX: 82-2-3469-6676~7

China Office

Rm.2804 (B), B Dawning Center, No. 500 Hongbaoshi Rd., Shanghai, 201103 China
TEL : 86-21-6091-3688(101) / FAX : 86-21-6091-2645

Thailand Office

Wellgrow Industrial Estate, 128/1 Moo 5 T. Bangsamak, A. Bangpakong,
Chachoengsao. 24180 Thailand

TEL : 66-38-545-365/370 / FAX : 66-38-545-386

Japan Office

POSCO Osaka Bldg. 9F 3-7-2Chome Namba, Chuo-ku Osaka, 542-0076, Japan
TEL : 81-3-3546-1212

POSCO SS

Create

Plastic Mold Steel
(PSTP4M, WNR1.2738)

the Best Specialty Steel

POSCO Specialty Steel Co., Ltd.
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POSCO SS

" Plastic Mold Steel (PSTP4M, WNR1.2738

O Features O Distribution of Hardness

Used for metal mould that injecting molding plagic materials Guarantee Specifications Deviation by Position
Min  Max
HB HB
O Chemical Composition v 15
210 210 —_— T TTTTTTTTTTT T Fo X — ialiaiaiinfetstes b
190 200
190 |
Chemical Composition (Wt, %) 180 ! ! ! ! ! ;
POSCOSS| JiS | AISI | DIN , , Applications T e coer 0 200 O,
HS
General Frame HS(HRC) 44
S65C 1050 11210 " AHS 2
pSTP1 . . . 053 025 080 0.025 - 020 020 - Bese for Precision 42(30) 42 Rttt Rt et
improved improved improved 40
Parts 38(25) "
36 1 1 1 1 1 1 |
350 200 100 0 100 200 350 mm
Surface Center Surface
TV/ PC Back
SCM | 4140 | 1.2311 HS(HRC) HS AHS 2
PSTP4 improved | improved | improved 030 | 025 | 1.05 | 0025 002 030 1.40 | 0.30 Cover and O/A 46 " memmm i me oo L ey
Machine 46(33) 44
£ LIV | 42(30) "
"‘! 38 1 1 1 1 1 1 ]
& 350 200 100 0 100 200 350 mm
8 Surface Center Surface
(2]
o
=
SNCM P20 1.2738
% PSTPAM improved | improved | improved 0.30 025 0.90 0.025 0.02 0.50 1.90 0.45 Mold for High O Heat Treated Structures
Quality Motor *PSTP4 * PSTP4AM
Bumper and i _ _ _ _
1.2311 | 040 030 140 | 0035 0035 - | 200 020 Blectronic
Product Covers
12738 | 040 | 030 & 140 H 0035 0035 | 1.00 200 @ 020
Special Elements Added
12312 | 040 | 040 @ 150 | 0.020  0.080 - 1.90 | 0.20
12714 | 055 | 0.30 | 1.80 | 0.030 0.030  1.70 1.10 | 0.50

O A I t. [Nor.+Temp.] [Nor. +Qu. +Double Temp.] [Nor.+Qu.+Double Temp.]
DD Ica I0Ns Homogeneous Bainite-Ferrite Tempered Martensite More Tempered Martensite
O Thermal Expansion Coefficient
(Unit:109C)

Tempering ‘ PSTP1 ‘ PSTP4 ‘ PSTP4M
20~100C 74 1.2 1.8
20~200C 10.9 1.8 12.3
20~300C 12.1 124 12.9
20~400°C 13.0 13.0 13.4
20~500C 13.7 13.6 14.0

Automobile Bumper Molds Automobile Head Lamp Molds 20~600°C 14.3 13.8 14.2
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Flame Hardening Tool Steel
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“*Flame Hardening Tool Steel (PST23F85]

O Distribution of hardness and remnant austenites based on the

O Product Characteristics flame temperature

N HRC

Austenite
Heat treatment cost
: High—strength & anti—wear B R
saving through flamesurface d gt” 70 g
heat treating S 8 30
I —— 3
(&)
65 1= ‘% 20 - 20
O Features 3 . 13
s 10 9
Cold work tool geel that makes surface hardening heat treatment available with flame. 60 I é
Enhancing hardenability by adding Cr, Mn, and Si, while the amount C influences hardness, ! ! ! ! & 9t 1 2 ! !
0 800 900 1000 1100 c 850 950 1050 150 C
. - _— . hing Te °
O Chemma' COmDOSmon - HRC Distribution : 62~52 (in the temperature of 900~950°C) Quenching Temperature ()

— Hardness lowered between 1000~1100°C due to increased residual austenite content,

O Grain size based on frame O Hardening Depth
temperature

12 |-

Chemical Composition (Wt, %)

HRC
65

111 -

10 (0]

£
o
S
)
)
o
o
)
o
o

Hardening Layer Flame Temperature

930C

Automobile Bumper Molds

O Spheroidizing Annealing

o Automobile
Bumper Molds

eBlanking Dies

Product

eForming Dies
o Trimming Dies
e Shear Blades

Grain Size No.

0 800 900 1000 1100 1200

Quenching Temperature (‘C)

T

9
8 35 -
7
6

0 2 4 6 8 10 12 14
Depth (mm)

— Hardening Depth treated by flame heat
treatment 5~6mm HRC Min 58

O Features of whole materials after quenching & tempering process

— Spherical cementites in ferrite matrix

Quenching Temperature (C)

Tempering Temperature ('C)

« Side Way HRC HRC
780°C 65 - 65
60 -
Furn_ace 60
1hr/30mm Cooling ’ 55 -
55 |-
235 HB 50 -
0 800 900 1000 1100 0 100 200 300 400

* 925°C X 30minutes of quenching+1hour of tempering
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“*" Pre-harden Tool Steel [SKT4 (V)]

CJ Product Characteristics _ Tensile strength along
tempering temperatures
e st beoen | Gwreme bering femp
Machinability  Shock Resistarce  Arki-wear Homogeneous Kfmm HRG
4 .~ Hardress

 High-Temperature Hardness

140 7 SKT4 60 — SKT4
7 SKT4V — SKT4V
< 120 50 |-
(o]
O Features § 100 - \
o @ 30
Provided in quenched and tempered form from the materials maker, and customers can use as 3 60 "
(] -
molding without additional heat treatment. e
20 10 -
. I 0 0 1 1 1 1 1
O Chen’"cal Composn]()n 20C 100C 200C  300C 400C 500C  600C 20C 100C  200C  300C  400C  500C  600C
£ Guarantee Specifications Hardness Distribution (Deviation by Position)
S SKT4 050 0.40 0.60 150 0.80 0.35 0.05 Min Max
A 0.60 ’ 0.90 1.80 1.20 0.55 0.15 HRC HRC
o 46
@ SKT4V* 055 0.35 0.80 SKT4 improved 42 a4
8_ 40 42
§ (%) Quality upgraded product compared to SKT4 : Reinforcement of anti-wear and heat ressting properties gg ) ) ; ) ) ) |
; 350 200 100 0 100 200 350 mm
. . Surface Center Surface
O ADDlICEltIOﬂS Tool steel to form hot-rolled materials
HRC HRC
o 46
i p
40
38 1 1 1 1 1 1 1
. . . 350 200 100 0 100 200 350 mm
« Die Forging Dies Surface Center Surface

©~Pressing Dies

© Pressing Molding O TTT curve O Length Change at TemDeI’II'Ig

© Pressing Molding

Hot Pressing Dies TemDeratUI'e
. . . 705 |- S— Tempering Temperature, “F
) Quenching and Tempering Heat Treatment Condition . omom w0 w0
59 Austenite e S 000 ; : :
820~880°C :: g0 'g' 0.0012 -
. E] 36 £
530~630°C g s70 1 2 e E' 0.0008 -
£ 52 [
Q2 260 | Beginning Martensite 55 g
1HR/30mm 1HR/15mm 150 | Austeniizing Temp,, 845T .. S 0.0004 -
T 50% <
95% 2 0
) ) 40 . . 3 AQ 95 205 315 425
ol Air 1 60second 60minute 60hour Tempering Temperature, C




POSCO Specialty Steel Co., Ltd.

Head Office & Changwon Plant

65 Shinchon-Dong, Changwon, Kyongnam, 641-370 Korea

TEL : 82-55-269-6263, 6255 / FAX: 82-55-269-6907

Seoul Office

POSCO SS&CC Tower 748-4 Banpo-Dong, SeoCho-Gu, Seoul 137-810 Korea
TEL : 82-2-3469-6823, 6827/ FAX: 82-2-3469-6676~7

China Office

Rm.2804 (B), B Dawning Center, No. 500 Hongbaoshi Rd., Shanghai, 201103 China
TEL : 86-21-6091-3688(101) / FAX : 86-21-6091-2645

Thailand Office

Wellgrow Industrial Estate, 128/1 Moo 5 T. Bangsamak, A. Bangpakong,
Chachoengsao. 24180 Thailand

TEL : 66-38-545-365/370 / FAX : 66-38-545-386

Japan Office

POSCO Osaka Bldg. 9F 3-7-2Chome Namba, Chuo-ku Osaka, 542-0076, Japan
TEL : 81-3-3546-1212

POSCO SS

Create

Forged Roll

=

- EE4HEY

the Best Specialty Steel

POSCO Specialty Steel Co., Ltd.

g
2
2
o
o
A
o
0
2
()
o
3




“*Forged Roll

N POSCO sS

O Features O Distibution of Depth Hardness

Work roll used for cold rolling mill that rolls steel plates for cars and electronics. % Work Roll Hardness for Cold Rolling Car Steel Sheet : HSD 96+ 1(HSD 91Up)
100
O Chemical Composition L e o o o o o o o o
95 -
D Chemical Composition (Wt, %) 5 90 HSD 91
Ivision [72) —
[ I
“ ‘; Guarantees Hardening Depth Up to 65mm
PSTR-12 1.50 0.50 0.50 0.20 12.0 1.00 0.80 3 - ; ;
o 8 (External Diameter Basis)
PSTR-2 0.50 1.10 0.40 0.20 5.00 1.30 0.60 g 80
PSTR3505C 0.90 0.65 0.35 - 3.20 0.20 - T
PSTR-5 0.90 0.30 0.45 Add 5.00 0.45 Add 75 |-
E 70 | | | | | | | | | | | | | |
S 0 5 10 15 20 25 30 3 40 45 50 55 60 65 70
O Applications Dia (mm)
(8]
(92
o
o ® PSTR-12 (SKD11 Modity) : Z/Mill Work Roll
%  PSTR-2(SKD62 Modify) : Z/Mill 1st/2nd Roll O Supply Performance
® PSTR3505C . 3% Cr Steel(General)
® PSTR-5 : 5% Cr Steel (Electrical Plate Mill WR Cold Rolled Mill WR/IMR)

*WR: Wok Rdl, IMR: Intermediate Roll

© 5% Cr Steel (ESR)

© 5% Cr Steel (ESR)

© 5% Cr Steel (ESR)

© 5% Cr Steel (ESR)

POSCO




