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Types of YSS cold work tool steels
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$H1E Grade 124 (%) Chemical composition
JISEEL ’
YSS JIS equivalert AISI |DIN WNr. C Si Mn Cr W Mo Vv Co Z0fth
By S sMiE Y R _ ‘ REITTRAR
SLD-f Orioimal steel BRI - BN FAREIY A8 High toughness and high machinability New cold die steel Free-cutting
riginal steel elements added
o8 REITTRANN
SLD-MAGIC O’?%ﬁ% | BIERESE S 23l High-performance cold work tool steel Free-cutting
giskiss elements added
SLD SKDI1T D2 | 12379 15 03 0.4 12.0 — 09 03 —
N SLD10 e 10 10 0.4 75 — 28 0.4 —
e
T SGT SKs3 o1 12510 10 03 10 0.7 0.7 — — —
e
el
38 YCS3 SKS93 W5 1.0 04 09 04 — — — —
ACD37 oﬁ:ﬁﬂ%@ A4 09 03 20 N — 13 — —
HMD5 oﬁ%ﬁ% 07 10 10 12 - 02 — -
FAFiNTE P20 .
HPM-MAGIC Oﬁgina\ siee\ Mod. 40HRCHRZU/\—R 48 40HRC pre-hardened grade steel
YXMI1 SKH51 M2 1.3343 0.9 0.3 0.4 4.2 6.5 5.0 20 —
g % YXM4 SKH55 1.3243 09 0.3 0.3 4.2 6.5 53 1.9 50
®
3
E 3 YXR7 0.8 0.8 0.3 4.7 1.3 55 1.3 —
[0
L8 ROUPZ2
WO YXR3 INA R 06 15 04 43 — 29 18 -
e Matrix high : . : . . :
speed steel
1.0
YXR33 0.5 02 05 4.2 16 2.0 12 B
2 HAP5R 3\ 2 0.9 0.8 0.3 4.3 2.0 30 30 —
W o P/Mhigh
x5 HAP10 speadstedd | 3.5 14 06 03 50 30 6.0 38 -
m O
2]
B S HAP40 SKH40 13244 13 03 04 4.2 6.0 50 31 80
T
= B/ A X
< HAP72 P/M high 2.1 04 0.3 42 95 8.3 50 95
speed steel
VN o . L . .
M A ﬂUIﬁH I;!\ﬂﬁ_' @ﬁﬁﬁf\ Applications in cold work dies
iEEE EMIHES  Recommended YSS steel
A& HRC — )
Application Standard —EF %8R Formassproductionuse
Lanpes FOGIEENES MHEEFER  Forabrasionresistance | &% Forimpact resistance
@ RER (V. EXR) Blanking dies (small, progressive) | 58-62 | SLD.SLD-f.SLD-MAGIC HAPT0.HAP40 YXMT,YXR7.HAP5R
/F;%Z =R () —EYA For general sheet use 55-60 HMD5 SLD. SLD-MAGIC SLD-f
E £ | Blankingdies —fREIFE-/\ 7> Forgeneral heavy plate use 58-62 | SLD.SLD-f,SLD-MAGIC HAP10.HAP40 YXM1,YXR7.HAP5R
é% BRI - S FY —EYA For general sheet use 58-62 SLD SLD-MAGIC SLD-f
© | BendingandSwagngdes | —AREWIFT-/\ 17> For general heavy plate use 58-62 SLD. SLD-MAGIC HAP40 YXM1
}%g FEaETY i e Male die 58-63 SLD. SLD-MAGIC YXMT1.HAP40. YXM4 YXR7.YXR3.HAP1O
EE;"'E Foging dies i B Female die 55-60 SLD. SLD-f. SLD-MAGIC YXM1.HAP10 YXR7.YXR3.HAP5R
ég ANYTFAVTETALR i Male die 58-62 SLD. SLD-MAGIC HAP40, YXM4 YXMT.YXR7,YXR3
B8 | Headingdies 1 i Female die 55-60 YSM SLD. SLD-f. SLD-MAGIC YXMT.YXR7.YXR3
RUREY R Thread forming dies 58-64 SLD YXR7.YXM1.SLD10
AEO—IL Cold working rolls >80HS SLD. SLD-MAGIC YXMT.HAP40
AAYOATICREHOFIE. BEE, KK, JBAL FH0E F SRR T — Y ICL2RRNBETHD WRDOREZRIAT 25D TIE
HDFEBA AN OV DEEHARI -T‘ifc& %@*5;&73\2 JAE
<Attention> The ch tC de on of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This cat: JOQ md its contents are subject t ange without notice.




COLD WORKTOOL STEELS

60HRCTHMI Al A, mYIHIEND
BEHEOT R Yo BE S X5

I TVEBBRREET LASR
RLOTN K= SHES LM

Machinable even at 60HRC. Matrix cold die steel with high
machinability and high toughness.

| Isotropy |

For cold dies such as high-tensile molding
and punching dies.

SRHFGHOME LEEDDPIEEMIIL

IATVESERRVAT AR,

High-performance cold work tool steel attaining both

Cold work dies for high-tensile steels, SUS,

R

CRIERBRI S X, SRR A extended die life and easy die fabrication. mass production, and general use.
MHEFEERONASE S R, BEERSR. Cold work die steel with high abrasion resistance Cold work dies for general use, forming roll,
BE A B 1P BEA TN TS AL S — g)uregr%r;}egilgssse.. excellent harden-ability and minimal shear biade.

T4 A TREDEI62~64HRC, SRR S 2 Extreamly high hardness with excellent toughness in die Roling dies.

steels, 62-64HRC.

BN EIE OIS BB,
KYTORFEAPTAVIRBNTICER,

REMEW, 77—y

Cold work die steel with superior machinability for general
use; Special care is required for quenching large-size dies
or wire electric discharge machining.

Dies for deep drawing, gauges.

ARV BEERKET B,
SKT105DBEAMZE N E,

LA ATR 7=y

Carbon tool steel for small production to be quenched
in oil. Improved SK105 grade for its hardenabillty.

Press forming dies, jigs and tools, gauges.

22/ B2 A, SGTOREA M, D11
MBI THEE &,

REMEW, T—Y

Vacuum quenched and air quenched steel.
Improved SGT grade for its hardenability and wire electric
discharge machinability.

Dies for deep drawing, gauges.

KRBEARBELT, 2R TSN EL,

Steel for flame hardening, resulting in high hardness

y , .
EHHNS VB EERYE, i and smalll strain even with air quenched; good weldability. Dies for deep drawing.

e im DEBEERTLRE, Press forming dies for small production,
A0HRCHR 7 /\— R i, mTE 40HRC pre-hardened grade steel. jigs and tools.

MY EEREIE BUER DN/ N1 2o

S, EE TR,
AUy —

High speed steel with high abrasion resistance
and toughness for general use.

Cold forging dies, cold heading dies, slitter.

MEEFEIE. MEBERE, MEIERD) \ 1 R,

RS, RO

High speed steel to prevent from abrasion, seizure
and deformation under high pressure

Cold forging dies, drawing dies.

62~B65HRCTREDIMEZ Y
VAUV RINA R BEZREAF

RES( R OSEBER. O—)L,
BB O FRITITF

Matrix high speed steel, extremely highest toughness
in 62-65HRC. Available for vacuum quenching.

Rolling dies, cold forging dies, roll, cold forging panches,
blanking panches.

58~61HRCTHREDH|EERY
NAEX Ry ZNA R,

T R FRAET

Matrix high speed steel for general use, extremely highest
toughness in 58-61HRC.

Dies to be used for cracking or chipping resistance.

I\A AR TRBOWEERY
YW 2)\A R EE54~58HRC,

AEBEL. SR EER

Matrix high speed steel highest toughness in high speed
steels. Standard hardness 54-58HRC.

Cold forging dies,
warm forging dies.

- AR i R -
SHMEMR/NA 2o ;’;ﬁﬁﬁl}%y$y7ﬂ Eétenlamely tough Powder Metallurgy process highspeed | )4 forging dies, fine blanking dies.
. RS TY i . - . .
BB R/N\A 2, ’;‘ Eﬁj&jé%/ Eoom Eété(lamely tough Powder Metallurgy process highspesd | 5y forging dies, fine blanking dies.

MHEEREIE - SMESRFE DR AR/ \A 2o

ZEAERTLAR O—)L

P/M high speed steel with high abrasion resistance
and toughness for general use.

Press forming dies for mass production, roll.

BEETESOMEREZE U
WA 2o

RHEGSHEENTARE,
BEREICE—/LREE

P/M high speed steel with high hardness and highest
abrasion resistance.

Cold plastic working dies of long life,
high performanced IC molds.

2| hysvrsrz etz For sheetuse 55-60 SLD. SLD-f, SLD-MAGIC YXM1.HAP40 YXR3, YXR7
}%é Trimming dies i} Forheavy plate use 50-55 DAC.DM
7JID§ I—ILRREY 51X Coldhobbing dies 55-60 SLD, SLD-MAGIC YXM1
& [BHREYTR Drawing dies 57-62 SLD.YXMI HAP40
Sv—TL—k (@) |EFRE For sheet service 55-60 SLD. SLD-f, SLD-MAGIC YXM1, YXR7 YXR3
£ | Shearingblade iR A Formedium plate 53-58 | SLD, SLD-f, SLD-MAGIC.ACD8 YXR33
% 3 | sragtiootn) JEARA For heavy plate 48-53 DM. ACD8
43%% A—5)—yv—-RUvs Rotary shear sitters 54-60 SLD. SLD-f, SLD-MAGIC YXM1.HAP40
Sl eLyksr— #HE¥IFE(50mmE) Thicknesses 50mmandunder | 50-55 DM, ACD8
Billet shear AHIFA(EOMMELE) Thicknesses over 50mm 48-53 DAC.DM.ACD8
b= Gauges 60-64 SGT.ACD37,YCS3

ANYOTICEEDRIEE, 5 H., M. B FHliZ . B ERT — 5 IcL2RERNBETHD MROREZRIAT2HDTIE

BOERBAAENYOTDRBABRTFERLEE T HIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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AEINTREIT B O5E

Charactenshcs of cold work tool steels

%Eﬂﬁﬁ@ﬁ'ﬁfﬁlﬁﬁ' 7 Characteristics of steels

SKH401H2%4

SKH5548%4
IR
High speed tool steel
ST 25

Cold work tool steels

SKH514H%4

SKD1118 SLD-MAGIC

SKS31HY

SKS931H

%ﬁ'ﬁ@ﬂﬁﬁ Comparison of characteristics

MR/ R
P/M high speed tool steel

NIV TRINA R
Matrix high speed steel

SKD6 118

HPM-MAGIC

B Y A TIRAFy7&EH
Hot work tool steels (40HRC7°U/\—|~/§IE‘])

Plastic mold tool steel
(40HRC Pre-hardened stegl)

SLD-f A A A A" A" AT B 58~62
SLD-MAGIC A A A” A* A" A~ B 58~62
SLD A A B A* A* B C 57~63
SLD10 A~ A A~ A* A B~ C 59~65
SGT C B* B C D A B 57~63
YCS3 D C C D D A" B 57~63
ACD37 B A B A" A A B 55~60
HMD5 C B B — — A A 55~60
HPM-MAGIC D~ D ATF — — A A* 40
YXM1 A AF A~ B B B C 58~64
YXM4 At A B B B B~ C 62~66
YXR7 A AT A B B C 61~65
YXR3 A" A A* B B B* c* 58~61
YXR33 B B* AT A B B* c* 54~58
HAP5R A A A* A A B C 58~62
HAP10 A" AF A A A B~ C 62~65
HAP40 AT ATF A” B A cr C 64~67
HAP72 AT AT C AT A (o D 68~71

ADRLEN. HISBICRF  Alsthe uppermost level and + indicates higher performance

ANYOTICEEDORIEE, 5 H., M. B fHliE . B FRT— 5 I LRETMBETHD MROREZRIIT2HDTIE

BOECAANYOT DRHARIEFELBLERITHIENTEINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.



COLD WORK TOOL STEELS

(1sotropy |

MEEFEME  Wear resistance

SLD-MAGIC
SLD 60.0 _
SGT 60.0 _
Ycs3 oo
YXM1 55 [
YXM4 66.0 _
YXR7 50 [N
YXR3 so0 [N .
YXR33 ss0 [ 18 F #:SCM415
FEFEEERE: 400m
HAP5R 60.0 _ BEIEEE 0.76m/s
) &:67N
HAP10 64.0 - Ogoshi-type abrasion test
Work material : SCM415
HAP40 67.0 - Friction distance: 400m
HAP72 700 - Frictionspeed :0.76m/s
i Load 167N

M Toughness

37 Bendingstrength DvJLVE—EZE(E Charpy impact value

HAP5R

SLD-MAGIC
SGT N i HAP10

fag@ V4O
Cemented'~.. ® /
carbide *7

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOERAANYOT DRHARIGFERLKEETDIENTENET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.



COLD WORK TOOL STEELS

SEINT R IT B

Characteristics of cold work tool steels

[EfEERS Compressive strength 5|5RERS Tensile strength

RS 3EmE
Compressive Tensile
strength strength

SLD 2
O +

0.02%fit 11
0.02%Proof stress

HEHES Fatigue strength

[R5 SR
HAP5R (62HRC) Rotating bending fatigue test

YXR33(58HRC) HAP10(65HRC)

SLD-f
SLD(58HRC) SI:D-MAGIG\ (60HRC)

YIIB4FME  Physical properties

SLD-f 11.9 20.9 209
SLD-MAGIC 12.2 16.5 209
SLD 1.2 20.6 211
SGT 13.6 233 201
YCS3 14.3 259 207
YXM1 1.2 21.0 216
YXR3 11.3 18.7 212
HAP40 10.3 19.3 227

ANYOTICEHORMAE, BE, Kk, B THEE & SRR T — Y ICLDARNBETHD  BREDOREERIETHHDOTIE
HOERB ANV DEFHARIIFEREBTHIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice
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COLD WORKTOOL STEELS

| Isotropy |

SEIMNLIAIEHOZLIE

Heat treatment of cold work tool steels

BEAN Hardening

BEANMBBER LS EICOVWTEEMEDFEILBLEHE SRSV,
Please refer to the standard heat-treatment condition of each grade for hardening and quenching condition.

ERE

Quenching temperature

INERE

Quenching temperature

750~800°C

800~850C

RIS
Holding time
500~600°C, T
(F&I£2)
Refer to
the table

N

{RIFIRERS
Holding time|
500~600°C T
(FRick3)
Refer to
thetable

55 A

450~550°C B (YXR: &%)
- Slow cooling
30min/ (YXR:rapid
_25mm | cooling)

30min/
- 25mm |

1T

Tx2
28T

BRL

Tx2 Tx1
< Tempering

TEFH | | 2BFH |

#80°C
About 80°C

Second Austenitization

pre-heating

Austenitization First
pre-heating

First Second
pre-heating pre-heating

ﬁkﬂﬂ,..\ﬁﬁﬂ%rﬂ Holding time at austenitizing temperature ﬁkﬂﬂ,..\{%ﬁﬂ%rﬁ

Holding time at austenitizing temperature

prppe— RISHR (1) 60 | 90 | 160 | 240 | 280 | 350 | 390 | 420 | 440 | 495
N VILRIKR Holding time (s)
. 15| 25 | 40 | 50 | 60 | 65 | 70 | 80 | 100
Holding time Saltbath fZ5
(rin) Magnification x12| x9 | x8 | x8 | x7 | x7 |x65| x6 |x55|x55
(Holding time/ Thickness)

SE)VILRRR ST FEETS R RTRE L RERE=2EREE T 5,
Note: If you take preheating time, dipping time can be regarded as holding time.

st = .
BERL  Tempering

FET AREAEFBO00CLLEDBERLE L, 250~500°COBERLDIFZATX 1.5, 2600 CUTORERELIEFTX2ELET,

R R E2 ERFERUE Y 2I5AIERIE2E, COADEREMIEDBEEIRU EBHETT,

Tempering temperature 3 BEETEMOBE. —RINIC600°CLLEDEER UISEIMEAME T 920 TRHF TZE W,
Note 1: This standard is applicable to tempering at 500°C or more. When tempering at 250-500°C, holding time must be increased to 15 times longer and at
lower than 250°C, 2 times longer than the standard.
T Note2: Temperingis required no less than two times for grades containing no cobalt and at least three times for grades containing cobalt to improve toughness
(F=ick2) when high temperature tempering is done.
Refer to the table Note3: Because toughness deteriorates, tempering higher than 600°C must avoid for high-speed tool steels.

BER LR (h)  Holding time for tempering 1 15 2

BEIREL Annealing
1. =B IEFEREFEARFLA TSN TLNDDT,
R BERE U IEAETT,
2 BiEUTERI 2 EF BEBR IR ELZE
UTKIEE W, COBRIFERERMNIBEZGZ S RIIEEI N,
3. IHRERREUIEDSEINTI C5ME5 13k sEEILE. ZDfh)
HBWNEUHIMI OIS HZEERDBRE. 8t b L3R D
HILVBE T OBRDIZHITITVET,
@IEEE 650~700°C
@/IEEFRE  Th/25mm

1. Allmaterialis delivered as spheroidized annealed condition.

2. After reforging, spheroidizing is to be done before hardening.
Please refer to the standard heat treatment conditions.

3. Stress relief annealing is to be done to remove stress  caused
by cold working such as drawing and rolling and to soften or
reduce distortion caused by subsequent hardening.

« Heating temperature : 650-70000"C
«Holding time : 1h/25mm thickness

ANYATICEEHORHEE, BE, K, IR FHEEF . SHsRT — I L AR BETHD  BROREERIIETHHDTIE
BOERBAANYOATDEBABRFERLEE T HIENTINET,

<Attention> The characteristics, photos,

charts, ranking and evaluation of this catalog are representative value by our test data, it does not

guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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BEINTHEITEIORLEE

Heat treatment of cold work tool steels

t%&,ﬁﬂw&ﬁ%ﬁ: Standard heat treatment conditions

1010~1030 =5 500%7i&180 sy 820~870 W%

SLD-f £255 Air cool Air cool 260HRC Slow cooling
1,010~1,040 =5 480~530F/cld&150~250 224 830~880 #H%

SLD-MAGIC £255 Air cool Air cool 260 Slow cooling
@ 1,000~1,050 EY 480~530%/21150~200 224 830~880 #%

“ é SLD =248 Air cool Alir cool 258 Slow cooling
B2 1,020~1,070 25 520~550 225 830~880 #H%

g é SLD1O £248 Air cool Air cool 262 Slow cooling
5 800~850 piiles) 150~200 225 750~780 #H%

ﬁ _g SGT =217 Oilquench Alir cool 260 Slow cooling
° —~ A ~ PN ~ PN

S YCS3 =212 790850 g?lgjuenoh 150e00 i%gool =63 7o0mre0 ?\c:\-/pv cooling
830~870 =5 150~200 Rebe) 750~800 A

ACD37 =235 Air cool Alir cool 258 Slow cooling

HMD5 <035 aatn;hbaic:e_nirl:g:/a IEEE 940~1100°C o 825~875 gcﬁcooling
(1)1,200~1,240 dhs 550~570 2255 800~880 %

= @ YXMI1 =255 (2)1,160~1,200 _ Qilquench Air cool 263 Slow cooling
jos (1)1,230~1,250 #s 560~580 Rabe] 800~880 %

% 2 YXM4 =277 (2)1,210~1,230 _ Oilquench Air cool 264 Slow cooling
%2 (1)1,160~1,180 hs 540~580 Rabe] 800~880 %

E3 YXRY =241 (2)1120~1.160 _ Oilquench Aircool =62 Stow cooling
& (1)1,150~1,160  d5 560~590 Ry 800~880 %

% %) YXR3 =241 (2)1,130~1,150 Ol quench Air cool =57 Slow cooling
|~ NI I~ A o~ N7

YXR33 <241 1,080~1,140 glguench 550~600 ﬁ/&d >54 800~880 81%‘01\; .
L 1,120~1,160 SHA 530~580 ey 820~870 #®A&

*32 % HAPSR =269 Oilquench Air cool 258 Slow cooling
~ TN ~ S ~ PN

E % HAP10 £269 E;; } % ;gwl } ?8 g?lguench 200780 Agirlgool 263 8207810 1ST;)/\-/\D/ cooling
T (1)1,190~1,210 @4 560~580 225 820~870 #H%

% % HAP40 szr7 (2)1,120~1,190  Oilquench Air cool 266 Slow cooling
S 1,180~1,210 SHAS 560~580 25 820~870 #Hm

HAP72 =352 Oilguench Alir cool 268 Slow cooling

(1) BELPROTE
(2) EHBROTE HICHEELBEEIEZTE
*JISTESHBR DI EIC L DEFMIFH 1 5mmAE R, KE20mm

(1) Simple shape tools
(2) Tools of complicated shape, requiring toughness in particular
* Specimen size is 15mm squire or round by 20 mm long in accordance with JIS standard hardness test.

BEAME  Hardenability

BEANICEDHOEEZ60HRCH
"BoNsERABERE

The maximum diameter of a round bar stock that
obtains 60 HRC hardness at its center by quenching.

SLD-MAGIC @170 $550
SLD @170 $550
ACD37 $120 —

SGT ®»8 @70
YXMI1 ¢20 $180
YXR7 ¢170 $550
HAP10 — 180

ANYOTICRHEORME, BE, KR, B THEE 3 SRR T — Y IC LR RNBETHD  BREOREERIET DT
HOERBAANYOAT DEFHARII T EREBIEIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice



COLD WORK TOOL STEELS

(1sotropy |

@E)\#‘EE L/Eé EEE:!@ Quenched and tempered hardness curves

SHBEATL
Qil qu‘ench

“— 820°CIhBEA N

\XOC quench

\1’1801?]605C }?}zét“\ 1140C
TAINA o GINNN
1,120"ch‘1\

1080C fa\\
\

AAYOATICEEHORFIEE EE. KK, B FHIEE SRR T — Y ICL2RRNBETHD  HRDOREZRIAT 25D TIE
HOECB AN AT DEFARIFFERCEBTDIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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COLD WORK TOOL STEELS

ﬂsotropy )

AEINIATEiHORLIE

Heat treatment of cold work tool steels

BT ASRDENIRZS EANIBZS~F

Dimensional change after heat treatment of cold dies steel Dimensional changes after heat treatment
SLoEEAE | | W E&5M Radial directi
SLDlongitudinaldirection S| D-MAGICE AT N IB£7317) Radil direction
E— SLD-MAGIC longitudinal / M K27 Longitudinal direction
~— direction .
e T~ ’

SLD-MAGICIEA  — — ===
SLD-MAGIC width direction

~=o _ 1

S~a SLDigE7 1

= ~ . SLDwidthdirection
~

~

-~

= 1

FREBA—ATFAN  Theretained austenite

YXM1 1260°CHEA quenching

SLD-MAGIC 1030°CHEAH quenching
SLD 1030°CHi AL quenching \

W

SGT 825°Cille A+ oi quenching

\

BRI AR ER T ERE(LILIE SLDORFZEFEHTEODRR

Secular change and stabilizing treatment on cold work tool steel Secular change and sub-zero treatment

ZELAIR:400°Cx2h ZEALIIE:400°Cx2h

Stabilizing Stabilizing
SLD HELO# Lo

Tempering only %ﬁpl;ringt)nly

| e

SLD-MAGIC $ERULDH |— Eé%iﬂg( 750)

Tempering only \ Sub-zero treatment (~75°C)

/ \ -tempering
- ~
Lozz T K N L= =

~
SLDMAGIC BEU+REf L SLD BEL+RE( —75CHTEO—HREL+REL
Tempering + stabilizing Tempering + stabilizing Sub-zero treatment(-75°C) -tempering +stabilizing

ANYOTICRHEORME, BE, KR, B THEE 3 SRR T — Y IC LR RNBETHD  BREOREERIET DT
Hh itt/uozﬁjjﬁﬂﬁwnﬂﬁﬁ\]ﬁ‘ IFEBLEBRTDIENTINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice



COLDWORKTOOL STEELS

| Isotropy |

mETEHORM - ESIC LW EFIR

Improvement processes of cold work tool steels in terms of hardness
and dies for various applications

7% H I:Eﬁﬁ@ %Fﬁaﬁ§7 E—  Flowchart toimprove die life of cold work tool steels

] EEFEXTR > SLD-f.SLD-MAGIC > YXM1 > HAP40 R HAP72
Countermeasure for wear (61~62) (62) (64) (68)
YXR7
T (62) HAP10
— Coumerm/easure — SLD_I{;?ILD(;EA)AGIC ’ o ’ Hfé%‘)w ’ Hégz
for plastic deformation YXR7
YXM1 (64)
(62)
SLD AID-ERSOTEINEN BRSNS
(60) In case sinking and wear resitance is = Y()ég)S — Y(ég)S — YéRs:?
St notatissue in mold life
— Countermeasure
YXR7
forerack AD - ERENERENS (60)
: HAP5R
Incase sinking and wear resistance = —> (60)
is critical in mold life SLD-f
(60)
BEY1IL SLD-f YXR3 YXR33 HAP5R
Lowyde — s T 6 T 0 T (60
— Countermeasure
for fatigue failure 5 SLD-f YXR7 HAPA40
a1l > - > >
High cycle (61) (62~64) (64)

¥ (HRCHEEXHEZ) Remark: (HRC:rough standard hardness)

SAEITEHFOMIEE R Z7O— Flowchart toreduce machining costs of cold work tool steels

BRI THAIET T

Reduction of machiningcosts = (69)

before heat treatment
IR DI TEETR N "
Reduction of machiningcosts ~ —» SLD(%'?GIC —> (6OSII-_| Rcfﬂ'()
after heat treatment
BILBIHEIR TYN—RY
Decrease of dimensional changes Pre-hardened
after heat treatment

g | 7rVhOC LRI —BRHORATHES T (A, JTAPDRMDIEEOERE
| .sotropy (ERL. SAME B E0TT,

©  TEMOBESECEB LS TSI ORI TOM I DIcENS N, FMORHED
ZEPEEMLICRES<EIMULTNET,

Isotropy tool steels are so named becase the difference in mechanical properties between its
longitudinal (forging or rolling direction) and transverse directions is reduced, thus overcoming a
weak point of ordinarily processed steels. This technological concept, which is highly evaluated by
users of tool steels, is applied for the production of all our steels and contributes significantly to
stabilizing their characteristics and enhance their service life.

AHYOTICREORMNE, BE, K5k, B, FHEE 3 SRR T — Y IC LN RNBETHD  BROREERIETHHDTIE
BOERBAANY OV DEHANBEFERLERTHIENTENET,
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Sl

R DOFmME EICEBAUET  Contributes to longer life of molds

SLD-fid. 60HRCU L DIEEHLE LT/ ON. I BIHFRHMEZE U,

M7y > DrE EICHFTE 53 L WARET A XH T,

EmBtRU ThEWESHE SN, PVDIURRFOZE T ERICH BRI TI, /o WHIMED RBIF T, ox skonmuiy
SLD-fisanew grade for cold die steel with both stable hardness of B0HRC or higher and good toughness, which is expected to improve

chipping resistance. High hardness can be obtained even after high-temperature tempering. SLD-f is also effective in reducing dimension
variation during PVD treatment and has good machinability as well. (- Compared with SKD11 equivalent material)

i FTAEIY 1AM High Toughness and High Machinability New Cold Work Tool Steel

SLD-fO%FEL  Features of SLD-f
MR T ORREEBRDEXNR R EBBEETHES L. 60HRCU FOFWESEER I EL/cOBMN AR UIED FIFELZ,

Coarse carbides which cause deterioration of toughness have been reduced to the minimum,
and the composition has been adjusted to achieve high hardness of 60 HRC or more.

ﬁ'ﬁﬂﬁfi Characteristic comparison

BEGEE)
Hardness (Normal)
10

9
KA * B (PVDE &)
\

(Including PVD coating)
\g‘\ TEEFEIE

W\~ O\ |\

PV DRI B

Peeling resistance of PVD Corting Wear resistance

REEY
Secular dimensional change Toughness

= (FA1)
Isotropic dimensional change Chipping resistance

—— SLD-f

RAEZS (8) —— SLD (SKDID)
Heat treatment dimensional change — SLD-MAGIC

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,
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COLD WORK TOOL STEELS

| Isotropy |

A (VX FFTEIREZFER)  Durability (Punching Test)
MNEEREIE S BV MEDMIIZIC KD FERM E LB UTRIT - EEFEEIHI L E T,

With both wear resistance and toughness, chipping and wear are suppressed when compared with conventional material.

30,0003y MEFRDOAFRES SR TOT7 7L
FHZF  Evaluation Conditions Edge condition and shape profile at the point of 30,000 shots

780MPa/\1{ T 1.4mm E
780MPa high tensile strength, thickness 1.4mm

80TIE=TLX
80T transfer press
3BYavk
30,000 shots
703y /9
70 shots/min

RGeS

Specifications of the evaluated mold

FENIITVIITF
HME TR

A5 98.00mm

Ejector punch with keyway

Grade: See below.
Cutting edge: $800mm

ﬁ‘ﬁ)\#ﬁﬁ URESE  Quenchedand Tempered Hardness

EEERLTHELREUT60HRCY LOfEENEENE T,
Hardness of B0HRC or higher can be obtained stably even after high
temperature tempering.

naf
>ning conditions
-f 11020°C. #4810

hal for10-mi
hali-cooleafor 10

11:1030°C. #3510
half-cooled for 10 mi

0 2[8))
2 times for each temperature)

#h75E (mm)

RIS EFEEED
Good condition with

few chips and wear

#7718 (mm)

avh
— FHERT
v —10k
— 20k
— 30k

BALIBZS~T  Heat Treatment Dimensional changes
SKDNICHEART RS- EAMDET EAMIINZ SN TNET,

Dimensional distortion in the length and width directions is suppressed when
compared with SKD11.

--@®-- SLD-f R& --h-- SLD-f 18
--@-- SKD11 R& --&-- SKD11 1@

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOERAANYOT DRHARIGFERLKEETDIENTENET,
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COLDWORKTOOL STEELS

SLD-f DIREIE

Machinability of ST

HHIMEICENDIEBE  Reasons for superior machinability

THIRO T EZ(RET DD (NT— 7)) DIERBERICYIDERICE T TEDF YV T PERE
KIRITHADSEBIENABEL B> TWET,
SLD-f makes it possible to significantly reduce chipping and wear of the tool by the action of the componentcomponent(belag *1)
which protects the tool during cutting and the reduction of carbide.

-

¥ ARS—7 YHEIRICTEDT VAR SN DBIEYROBED.
RT—THRICEDEBNRNIBONTEEREDERICTSLET,
SLD-fIINRT =T HA DFBIL AV TANSBE U ELTWE T,
31 Belag: Oxide Weld deposits formed on the rake face of the tool during cutting.
The formation of belag provides a lubricating effect and contributes to the reduction of tool wear.
SLD-faims to optimize the Belag component and has a component composition suitable
for cutting.

3EDRH I TERYIHIAAIEE !

High-speed cutting is possible under 3x speed** machining conditions!

BERIUMITOTEEFELLE

Comparison of tool wear in processing annealed material

E—r2520REHRL
DM EAN

BERELMOYE BEDSYFRIIL(RSINT)

Ve:300m/min  EERE: 1516minT —XED: Tmm/X  ZEYEA: Tmm
Cutting of annealed material ~ High feed radius mill (dry milling)

Ve:300m/min - Rotation speed: 1516min'  One blade feed: imm/edge

Z axis depth of cutimm

X2 SKD11 DIRAER R IHI S & DLLER

3% 2 Comparison with standard cutting conditions for SKD11

| Isotropy |

PIBERE S VIAM1.6/5 THYIHITT&E
Cutting speed can be increased by 3 times and depth of cut
can be increased by 1.6 times

SIEDTI T AZIVINTDER] TEEFORE FI8IE:#10.8m)
Example of high feed radius milling
Tool wear condition (cutting length: approximately 10.8 m)

f

NS— TSR

formed

60HRCTHHINS!

Can be cut even at 60HRC!

2SR (60HRC) I LD T EEFELLER

Comparison of tool wear in processing heat treated material (60HRC)

EILEH (60HRC) OYIHI
Ve:75m/min  [El&x#: 2400min’!
Cutting of heat-treated material (6OHRC)
Ve:75m/min - Rotation speed: 2400min"  Feed per blade : 0.17mm/edge
Z axis depth of cut: 0.24mm

BEDTITAZIL (RS HNI)
—RIED:017mm/H  Z @A :0.24mm
High feed radius mill (dry miling)

AANYOTICEEDORIEE, 5 H., M. B fHliE . BHFRT — 5 I LRERNBETHD MROREZRIAT26DTIE

BOECAANTOT DRHARIEFELBLERITHIENTINET,
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| Isotropy |

®
-1 E\ / —_/= I
L a1 ==
Processing evaluation examples
Y . o o
(M EIMMTOEERIL  High-speed finishing machining
. =N 7 K* Finishing machining conditions (*1
WHNTAF:SLD-f #0038 %d+ (5OHRC)  fE EANTSE (*1)
Workpiece: SLD-f heat treated (59HRC) X1 ABERTIRA LT ERADHRLET, (1) Only finishing machining conditions are shownin this document.
(2%tHed) (BEASRE:1020°C) o oS 5
(forlecondmons) (Hardening temperature: 1020°C) ZHIEEU ITEKLUAY—b _n Vf ) dpyae %H:"["E(mm) Eoﬁ(mm) "%
= = - Processing type Toolsand Insert (min=1) | (mm/min) (mm) | Potusonkength | Residual | Remarks
ZJHIE:F{E’T/% (DDI1§) H:LtﬂJDI \/ ]24
Machining evaluation shape (after machining) mal Fnishing condition C
EJ t | ABPF12ST2W(RE) | 3300 | 1300 F20.1
Y ZPFG120-SH TH303 60
@%eﬁﬁ% (#IMOLDINO#Y) 4933 1942 0.05%0.2 45) 0 \I/:CWO8]6
(Vc150%) | (Made by MOLDINO =
~ | E— SRS Co, Ltd.
PR |Cotd 6578 2590 OEnsny Vc248
(Vc200%) ZHUE Fz0.1
40x60.5%125 YEITEDZRELURIF. AFYOTELIDEREESNTVET,

The protrusion length of the cutting tool is set longer than the catalog value.

YIRIERE D SR ICH > T BT EEFER SRR ISR U &I TR EOEREICF 5.

As the cutting speed increases, the flank wear width reduces significantly, contributing to shortening machining time of the mold

ﬂﬁﬁﬁ%t@ﬁfﬂ%@ttﬁs‘t Comparison of maximum flank wear width {iJ:jJﬂIH%FEﬁ@HZE Comparison of finishing machining time
Eg o008 o .
E°5 S s o B Jisregiee
L] RE - - 437% F
W= 0.02 =9 g0 74.1 437%reduction
< B &
K= W H2 40 55.3
EE 00 ' (e 25
f= € _.Y_s2rereduct RE 20
B F 0.005 <
=8 0.0 = i |
B/M&t BEFHD BEEMGQ B/M&#H EEEGO ERFHEQ
Benchmark High speed condition@ High speed condition@® Benchmark High speed condition@ High speed condition@
A N , ) \ )
(2)ERMEDEEL  Comparison with conventional material
RIER K OHHEIM Equipment and Workpiece vlEIESES Cutting conditions
T FANUCZ! ROBODRILL (o —T14iF) IHEE | —X5%h 5 D 2
Prooessingﬁfn&em %%@?ﬁ;ﬂz Max.speed: 1,000min~! hnTER Cuﬂ%ngspeg Feed per blade Nurlrglet%ﬁ(%ons FeedspE apxae>K2 %EIZ':UL;O”E gﬁﬁi
Processingtype | V¢ fz n Vf (mm) length Q
TF— Holder BT30-6.5-30-9.7 (m/min) | (mm/3) | (min=") | (mm/min) (mm) (cm3/min)
T E 100 | RH2P1008M-1(¢8EY27—%- 7 Modulartype) AL
A/H=h insert EPHWO0402TN-2/JP4105 Cenderacondions | 70 0.15 2758 417 0.56
SLD(SKD] 1 ) (SKDW_Laandardcond\ ion) 0.3x4.5 50
T Heard: 58.5[HRC]  100x43X50[mm] R 125 0.2 4973 994 134
High speed conditions
B SLD-MAGIC - = -
Workmaterial | 1# & Heard: 59.4[HRC]  100x43x50[mm] #91.8f&  #91.3M%F #92.445
SLD-f Approx.18times Approx. 13 times Approx. 24 times
BES Heard: 59.4[HRC]  100x43%50[mm] X2 ap YIHIRS  aetJHIIE  X2ap:Cutingdepth ae:Cutting width
080.0-- SLD-f ver0 : T
—@— SLD-f Vc125 H =
0.25 —-@--350D .: @*ﬁmm Wearwidth 0.97mm @20m
-=A-- SLD-MAGIC Vc70 : SLD(SKD11) Vc70
020 mmm e S DA N e W

(S R A EEFENE [mm]
Maximum flank wear width [mm]
o

tIEIR [m]  Cuttinglength [m]

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
BOERAANYOT DRHARIGFERLKEETDIENTENET,
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A4t T135-0061 RRAMTIRXEMATH6HICS BMTFALRITY
EEMEEERR KRERER TEHE

REAXZ T450-6036 EMELHEMHPRNREZR—THIHLS (UREVISILFT—X)
(S SEEST
mEAZE T530-6112 ARKARTIKHFZE=TH3IH23S (F2EF1EIL)
PRS0
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PrOte r i a I 5y Ltd m  https://www.proterial.com/

Head Office Toyosu Prime Square, 5-6-36 Toyosu, Koto-ku,
Tokyo 135-0061, Japan
Tool Steel Dept. Specialty Steel Business Unit,
Advanced Metals Division

Proterial America, Ltd.

Head Office 2 Manhattanville Road, Suite 301, Tel +1-914-694-9200
Purchase, NY 10577, USA.

Other Office Chicago, Detrait, Pittsburgh

Diehl Tool Steel, Inc.

Head Office 800 East Ross Avenue PO.Box 17010 Tel. +1-513-242-8900

Cincinnati, OH 45217, US.A.

Proterial Europe GmbH

Head Office Immermannstrasse 14-16,40210 Duesseldorf, Germany Tel. +49-21116009-0
Other Office London, Milano, Paris, Munich

Proterial (Thailand) Ltd.

Head Office 1/60, Moo 5, Rojana Industrial Park, Tel. +66-35-330-588

Tambol Khanharm, Amphur Uthai,
Ayutthaya 13210, Thailand

Bangkok Unit 13A1, 13" Floor, Ploenchit Tower, Tel. +66-2-263-0889/0890
Branch 898 Ploenchit Road, Lumpini, Pathumwan,

Bangkok 10330, Thailand
Ayutthaya 484 Moo 4, Uthai Sub District, Uthai District, Tel. +66-35-958-990
Factory Phranakornsri Ayutthaya 13120, Thailand
Proterial Asia Pacific Pte. Ltd.
Head Office 12 Gul Avenue, Singapore 629656 Tel. +65-6861-7711

Proterial Specialty Steel (Dong Guan) Co., Ltd.

Head Office Cha Shan Town, Dong Guan City, 522380, China Tel. +86-769-8640-6726

Shanghai Branch No155 jiu yuan road, Qingpu industrial zone, Tel +86-21-3629-2202
Qingpu District, Shanghai, 201712, China

Dalian Branch  3%-2, Koushin Mould Industrial Park Il B-1--F. Tel. +86-411-8718-1011/1022

T.Z Dalian, 116600, China

Proterial Specialty Steel (Ningbo) Co., Ltd.

Head Office No.205 Xizhihe Road, Chunxiao Industrial Park, Tel
Beilun District, Ningbo City, Zhejiang, 315830, China

+86-574-8685-0333

Proterial Korea Co., Ltd.

Head Office 333, Gongdan 3-daero, Siheung-si, Gyeonggi-do, Tel. +82-31-319-3933
15115, Korea

Seoul Branch Rm. 1606. City Air Tower Bldg, 36. Tel. +82-2-551-4422
Teheran-ro 87-gil, Gangnam-gu, Seoul, 06164, Korea

Busan Branch 20, Hwajeonsandan 6-ro 102beon-gil, Tel. +82-51-941-3933

Gangseo-gu, Busan, 46738, Korea

YSS, ¥ ZF/\F7 %, SLD-MAGIC, SLD. SGT. YCS, ACD. HMD, HPM-MAGIC.
HPM. YXM. YXR.HAP, DAC(Z (tk) 707 UZ)L DEFEFE TS,

YSS, SLD-MAGIC, SLD, SGT, YCS, ACD, HMD, HPM-MAGIC, HPM, YXM, YXR,
HAP and DAC are registered trademarks of Proterial, Ltd.
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* The characteristics listed on this catalog are

representative values and they do not guarantee
the quality of the product.

+ This catalog and its contents are subject to change

without notice.

- Do not duplicate this catalog without a permission

from Proterial, Ltd.

- For further information, please contact the

representative in your area.

REICEITBITER

Notes about safety
M IEEEY T BMEPRERICAANPE T RENBE
ZB5E S 2 DR EX AR L TES W, M Z SR,
TIHI LB EAERBEMISh2BY. 28, 5.
BIEREHREVTEAINIBRE ZETIERT AR
EB-AARZAVECHEWNREELPRIEREZERLT
ERZBOREZEHRU TS,

Steelis heavy. Please execute the safety measures to prevent falling or
collapse of cargo or sandwiched during transportation or warehousing.
Please ensure the safety of workers use the jigs and various protective
equipment and follow the applicable laws and ministerial ordinance,
ordinances, guidelines, etc. when sawing, cutting, heat treatment,
polishing or when using as mould, machine parts, or tooling.

ANYOTELBDER EIREF2023F 1 BREDHDTY,
EEICRDHEEHDEI DT, BENDBHSBRNZE I
BFHCTINTRETTERZRENNLET,

Our address and your contact indicated in this catalog are
those as of January 2023. If you cannot put a call through,
please contact below.

Printed in January 2023 (T-FTs)



