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Te

YSS sEIINIHAIE

\=H>
EK

Ll
[T
%

D

N
$H1E Grade 1EZR4 (%) Chemical composition
JISHEL ;
YSS JIS equivalert AISI |DIN WNr. C Si Mn Cr W Mo Vv Co Z0fth
RS EN1E e e 5 . RHEITTRAM
SLD-f 5 S - SUIEIE FRR4Yr 28l High toughness and high machinability New cold die steel Free-cutting
Original steel elements added
e REITTRARM
SLD-MAGIC pas e =AY AW High-performance cold work tool steel Freefcuttljng
Original steel elements added
SLD SKDT1T D2 | 12379 15 03 0.4 12.0 — 09 03 —
@ SLD10 8%Criff 10 1.0 0.4 75 - 28 04 —
w o 8% Cr steel
28
T SGT SKs3 o1 12510 10 03 10 0.7 0.7 — — —
o
Rz
38 YCS3 SKS93 W5 1.0 04 09 04 — — — —
B SMTE _ _ _
ACD37 Original steel A4 0.9 0.3 2.0 1.1 1.3
BFEsE _ _ _
HMD5 Original stes! 0.7 1.0 1.0 1.2 0.2
HPM-MAGIC Oﬁ;ﬁﬂ%@\ ’528 40HRC#HZU/\—R 8l  40HRC-class pre-hardened steel
YXMI1 SKH51 M2 1.3343 0.9 0.3 0.4 4.2 6.5 5.0 20 —
g é YXM4 SKH55 1.3243 09 0.3 0.3 4.2 6.5 53 1.9 50
a
25| yxra3 05 02 05 42 16 20 12 19
E3 . . ) : : : . F
£3 JhUyoR
=< J\A R _
o YXR3 Marix high speed 0.6 15 04 4.3 — 2.9 18
tool steels
YXR7 0.8 0.8 0.3 4.7 1.3 55 1.3 —
?ﬁ) HAP5R B\ 2 0.9 0.8 0.3 4.3 2.0 30 30 —
¥ O P/Mhigh-speed
%8| HAPIO EEEEES | ez 14 06 03 50 30 60 38 —
% 3
%
=l :‘@ HAP40 SKH40 1.3244 1.3 0.3 0.4 4.2 6.0 5.0 31 8.0
W =
= TR/ TR
o HAP72 P/M high-speed 2.1 04 0.3 42 95 8.3 50 95
tool steels

JE)HPM-MAGIC, ACD37 3SR TUTHDE T, CAMDIRIBIEED R ZESMNELET,
Remark: HPM-MAGIC and ACD37 are no longer in production. Please check stock availablility before placing orders.

AEMIAIERMORR

Applications of cold work tool steels

iEEE SEMMES  Recommended YSS steel grades
Apgl?cftion Stg:é(a:r d —m %EM Formassproduction
rEhiees OGN RiEesE MHEE#ER  Forabrasionresistance | &M  Forimpact resistance
2 @ RER (VY. BXE) Blanking dies (small, progressive) | 58-62 SLD. SLD-f. SLD-MAGIC HAPT0.HAP40 YXMT,YXR7.HAP5R
/F:ﬁ?; IRER () —EYA For general sheet use 55-60 HMD5 SLD. SLD-MAGIC SLD-f
Z g Blanking dies —MEWIF - )\ 7> For general heavy plate use 58-62 | SLD. SLD-f. SLD-MAGIC HAPTO.HAP40 YXMT,YXR7,HAP5R
ﬁ% #hiF - SROEY ‘ —EYA For general sheet use 58-62 SLD SLD-MAGIC SLD-f
Bendingand Swagingdies | —f&/E#IF3-/\-1 7> For general heavy plate use 58-62 SLD. SLD-MAGIC HAP40 YXM]1
}%é SBaSTY P Male die 58-63 SLD. SLD-MAGIC YXM1.HAP40. YXM4 YXR7.YXR3.HAP10
Fﬁjg Foging dies 1 i Female die 55-60 SLD. SLD-f. SLD-MAGIC YXMT.HAP10 YXR7.YXR3.HAP5R
%g ANYTAVTTA X i B Male die 58-62 SLD. SLD-MAGIC HAP40, YXM4 YXMT.YXR7.YXR3
&S | Headingdies 1 i Female die 55-60 YSM SLD. SLD-f. SLD-MAGIC YXMT.YXR7.YXR3
RURET TR Thread forming dies 58-64 SLD YXR7.YXM1.SLD10
AEO—IL Cold working rolls >80HS SLD. SLD-MAGIC YXMT1.HAP40

ANYOTICEHORFIEE BH. KRB S St HEET — Y ICLBRRBMMETHD RO REZRIAT DD TEHDEEA,

ANV DEHARETFERERI DIENTINET,
<Attention> The property values, photographs, figures, ta
based on our test data, and do not guarantee product quali

rankings, evaluations and other contents printed in this catalog are representative values
The contents of this catalog are subject to change without prior notice.




COLD WORKTOOL STEELS

BB DBEEDT N v 25
54 i, 60HRCTHYIAI T HE,

IATUMEBBRRIZLATILRE
B G- RER SR

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

| Isotropy |

Cold stamping dies for stamped high tensile strength steel,
cutting blades, punching dies and general cold work dies

SRFGOM EEDOIDPI S EMIL
UTc@ s s X8,

IATUMESERREATLAE
B OABSR SR

High-performance cold work die steel that improves die
lifetime and is easy to manufacture.

Cold stamping dies for stamped high tensile strength steel,
cutting blades, punching dies and general cold work dies

NESHEYA 28,
MHEEFEIE BEAMERIFo

kRSN
A=A Vv —

General-purpose cold work die steel with high wear
resistance and haradenability.

Cold stamping dies for general use, forming rolls and
shear blades.

G4 AW THRBDIEE62~64HRC,o
IR,

BIEREEREY 1 X

Highest hardness level(62-64HRC) among cold work die
steels with high toughness as well.

High-performance thread forming dies.

BNIBHIEORRSESEEN,
K TOREANP T VREMLICER,

BETLRARR S—Y

General-purpose cold work die steel with high
machinability. Special care is required for quenching
or electric discharge machininng at large tools.

Cold stamping dies, guages.

HBEANAOVBEERKRRTER,
SKT105DBEAMZE N E,

AETLAER ETE 75—

Carbon tool steel for small-lot production, suitable for oil
quenching. Improved hardenability of SK105.

Cold stamping dies, jigs and tools, guages.

225 - EZ2BE N
SCTOREAME VA VIREIN T Z K E,

BETLRARE S—Y

Air-cooled or vacuum-quenched cold work die steel.
Improved hardenability and electric discharge
machinability of SGT.

Cold stamping dies, guages.

KEBEARELT 2 TBINEL.
FHNSW BRI,

AETLAER

Steel for flame hardning. resulting in high hardness and
small distortion with air cooling. Good weldability.

Cold stamping dies.

40HRCHRZU/\—R 8

DEEERABET LR,

BTE

40HRC-class pre-hardened steel

Cold stamping dies and jigs for small-lot production.

MY EEREIE BUER DN/ N1 2o

S, EE TR,
AUy —

General-purpose high-speed steel with high wear
resistance and toughness.

Cold forging dies, cold heading dies, slitter.

MEEFEIE. MEBERE, MEIERD) \ 1 R,

RS, RO

High-speed steel with high wear resistance, seizure
resistance and presssure resistance.

Cold forging dies, drawing dies.

IRV I ZIA ZDFTREFENE L
(54~58HRC) o

AEBER. SREBER

Matrix high-speed steel with the highest toughness
(54-58HRC).

Cold forging dies, warm forging dies.

NABXRIY I ZNA R,

AEBEL, N R I RARE

General-purpose matrix high-speed steel with high

Cold forging dies for cracking or chipping resistance.

(64~67HRC) o

&2 (58~61HRC), toughness (58-61HRC).

E;%@%lz \i é(StH E?}Vjﬁﬁé THVEE gg%ﬁ% E/I \_/)f TRE/ U F, E’gﬁ%ﬁ Pg%gﬁﬁ:gzﬁsfgmE@p:ssggﬁdgfédggﬁi;‘g é’md f%?r‘gi%%%gs tajir?ds raorlg.punches. blanking punchs, thread
BEIMER R \A 2 (62~65HRC) o ?Fj&/%%/ oo %?ggﬁgggﬁg%y;is%m%%?d steel withhightoughness | forging dies, fine blanking dies.

VMR /NA R o Y EEFEME - B TR LREARERTLR Powder metallurgy high-speed steel with high toughness | 5 siamping dies for mass production.

and wear resistance for general use(64-67HRC).

IR - M EFEME DA\ X
(68~71HRC),

RHEGSHEENTARE,
BIEREICE—/LREL

Powder metallurgy high-speed steel with the highest
hardness and wear resistance among YSS tool steel
grades(68-71HRC).

Long-lifetime cold plastic forming dies, high- performance
IC molds.

Igﬂé IV e For sheetuse 55-60 SLD. SLD-f. SLD-MAGIC YXM1.HAP40 YXR3, YXR7
I § Trimming dies i Forheavy plate use 50-55 DAC.DM
g[S RREZ 754 A Coldhobbing dies 55-60 SLD. SLD-MAGIC VXM
A8 [IREFTR Drawing dies 57-62 SLD, YXM1 HAP40
S —TL—R(ER) iR For sheet service 55-60 SLD. SLD-f. SLD-MAGIC YXMI,YXR7 YXR3
e g gggrggtgcl)etlg;e “F'Z;Fﬁ For medium plate 53-58 SLD, SLD-f. SLD-MAGIC YXR33
;O 2R For heavy plate 48-53 DM
%% A—%)—3vy—-RUv% Rotary shear siitters 54-60 SLD, SLD-f. SLD-MAGIC YXM1,HAP40
S |eLyhyr— #¥IF(50mmK3) Thicknesses50mmandunder | 50-55 DM
Billet shear KA (50mmILE) Thicknesses over 50mm 48-53 DAC.DM
g= Gauges 60-64 SGT.ACD37,YCS3

AAYOTICREROFME. 5E. KRB FHESFE YHERT — Y ICL2RRNBETHD . WRADOREEFIET 2D TEHDEE A,
ANYOTDEHARIEFEREETHIENTINET,
<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice.
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Features of cold work tool steels

%Eﬂﬁlﬁ@ﬁ'ﬁﬁ[lﬁﬁ' \F Positioning of material properties

A

MHEEFEME - THERE  Wearresistance, Strength

IR
High-speed tool steel

Cold work tool steels

SKS931HY

HAP72

SKH40184
HAP40

SKH551H%

AEYTA R

SKD1118

SKS31HY

SKH51#8%

SLD-MAGIC

HAP10

HAP5R

SKD611H%

E 5 X5

HPM-MAGIC

NRUYIRINAR
Matrix high-speed tool steel

P20 R

TIAF v IR
Hot work tool steels  (40HRCZU/\—R$)
Plastic mold tool steel

S

M- MR T - M E  Toughness

i@tlﬁfi Comparison of material properties

(40HRC Pre-hardened steel)
o=

Grade oA Fressure Toughness Hardenabilty | DStotionBy heat | - vachinabity Weldabity plandard
SLD-f ok dok [k Sk dek Aok [k ek dok |k Yook dkdok | dokokkok | | dkokdokok ok ok ook Aok | Fodokkok | | hokdokok [k 58~62
SLD-MAGIC | * %%k |x Kok ko | *ok kK| Kok Ak kok| | kAR hokkk | Aokkkk |k Kokkk 58~62
SLD Yook kdkok [k ook dokok [k Jokok ok ok | hokok ok | | dkekok ok [okok Kok ke Jokokk 57~63
SLD10 Kok hkKk |k Fokkkk Kk Kok ok ok | Kk k ok | | ekkokok [k Fokdkk Fokkkok| 59~65
SGT *kk SdkAook | Jdkok Kk * S dok dook |k ke ok dekok | ok ok 57~63
YCS3 *k Kok kkk| *k * * Fokhhk Kk Fokk ke sk | kk 57~63
ACD37 Kok Sk dek Aok [k Fokok ok Fook | sk ke ok dekok |k Yook ke dok | kok Fodkok dkok ok 55~60
HMD5 Kkok Kk Kk k - - Fee Ak | ek ke Fed ek | ek 55~60
HPM-MAGIC | * * HA KA K [Fek ok - - Kok kkk |k FoA A A |k 40
YXM1 Kok KKK [k Fok ok ok [ hkk Kok Kok k |k Kok k *okk Fokok 58~64
YXM4 oddekok [ Sokk Fokok ok ok [ Fekk *k ok kokok [k Kok kok *kk ok k 62~66
YXR33 ok ok R2.2. 2.1 Sekok ok | dokok Sdok dook | kk dkohk | ook kkok | Kok dokok | 54~58
YXR3 ook dok | Sk dek Aok [k ook dok | hok e dok dook [k Kk Aok ok | ook ko | Fokok ok 58~61
YXR7 ook kkok [k Yok dedook | Feokok Sk Aok |k ook ke dok | kok Jokkdkok| Kok k Fkkok 62~65
HAPSR Fok ek | K Fokk ek Fok ke k| Kok ok ke | hk Kok | Kok ko ok k 58~62
HAP10 Kok hh Kk KAk Fok ko [ hkk Kok k| K Kk k| hk Hokk k| Kokk *ok 62~65
HAP40 oddeokok ok ok ok ko [k okkokok | ok kokok [k Kok kok *k *k 64~67
HAP72 Sokkokok [ ek kok | | dkokokokok [ Fekkokok | |k ok dkokok | ok k * * 68~71
() good  Jdkdkkk [Hkkkk| < k (£)poor
ARFWEREDSE LV TRENBMAEBE AT EZRT OO THD, BRDKESPHMBRAELRE ERAORHFICL>TIMEROMB I ELEBAN BT WERDMBIINEDEHANHNET,
This table shows the typical positioning of steel grades as a reference when selecting steel grades. The positioning of steel grades may change depending on usage conditions such as product sizes and heat treatment conditions.

JE)HPM-MAGIC, ACD37(d8iE =T L TR D& T, CRMDIRISTEED S

AHYOTICRBOFEE, BE. KK, B

ANYOT DEEARIBFEBLERIBIENTENET,

<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice
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B

DREERIATE2HDTIEHDEE Ao

ZHRFEWELET, Note: HPM-MAGIC and ACD37 are no longer in production. Please check stock availablility before placing orders.



COLD WORK TOOL STEELS

| Isotropy |

MEEFEME  Wear resistance

SLD-MAGIC
SLD oo [N
SGT so0 [ e
l
YCs3 so0 [ & e
YXM1 65.5 _ @
YXM4 66.0 _ \
Frictionring
YXR33 ss0 [
YxR3 o N
YXR7 65.0 _ 18 F #1:5CM415
EEFERERE400m
HAP5R 60.0 _ FEILEEE 0.76m/s
i &E:67N
HAP10 64.0 _ Ogoshi-type abrasion test
Ringmaterial  : SCM415
HAP40 67.0 - Friction distance: 400m
HAP72 700 . Frictionspeed :0.76m/s
: Load 167N

M Toughness

3173 Bendingstrength DvJLVE—EE(E Charpy impact value

HAP5R

SLD-MAGIC

SGT

HAP10
~

i V40
Cemented~.. ® /
carbide *7

% SLD(6THRC) ¥ vILE— @B {E% 1 & LIS I8 8 E
% Set Charpy impact value of SLD(61HRC) as 1

AAYOTICREROFME. 5E. KRB FHESFE YHERT — Y ICL2RRNBETHD . WRADOREEFIET 2D TEHDEE A,
ANYOTDEHARIEFEREETHIENTINET,

<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice.
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COLD WORK TOOL STEELS

SEINT R IT B

Material properties 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

HEH S 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

AAYOATICERORMEE. BHE. KK AL FHMEE L YRR T — Y IC L 2RENRETHD  BRBOREERIET 2HDTIEHDEE Ao
ANYOTDEHNRIFFEREFITDENTINET,

<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice.



COLDWORKTOOL STEELS

SEII T AT EfoELIE

Heat treatment of cold work tool steels

BEAT Quenching

BEAMBREEE LOBHAEICDOWTEEHTEDRERNIB LMz 22 R<TEE 0,
Please refer to the following standard heat treatment protocol for quenching temperatures and cooling methods.

| Isotropy |

=3 = WFEFRT B
AETEM RETEM  Aloytoolstess Cabontoolstesls ERETRM  High-speed tool steels Toos0f cras Shase
INERE IR
Quenching temperature Quenching temperature
750~800°C 800~850C
RIFRE REFIRRE
Holding time: Holding time|
500~600°C, 500~600C B
T . 450~550°C 8 (YXR:AU8)
(F&lck3) (T&Ic&3) Slow cooling
Referto 30min/ Referto (YXR:rapid e
T2 Tx1 the table 25mm Tx2 the table cooling) , FERL
< < Tempering
TERFH 2B FH BEADNEL 1R FH 2T BEADNEA RHMI—RE
ICBBET #80°C
First Second Austenitization First Second Austenitization Untiltheinternaland  About 80°C
pre-heating pre-heating pre-heating pre-heating external temperatures

AT REHOBEA NIRRT RRE

Holding time at austenitizing temperature for die steel.

of the product become uniform.

=R E T B BEA N NSRS

Holding time at austenitizing temperature for high-speed tool steel.

P (mm) InEUF PIE (mm)
Thick <15| 25 | 50 | 75 | 100 | 125|150 | 200 | 300 Heating Thicknessy 5 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90
CKESS furnace B Time
pEm RISET (2) 60 | 90 | 160 | 240 | 280 | 350 | 390 | 420 | 440 | 495
(43 VILRIXR oiding ime (5)
Holding fime 15 25 | 40 50 | 60 65 70 | 80 | 100 Saltbath prem
(min) xtimes x12| x9 | x8 | x8 | x7 | x7 |x65| x6 |x55|x55
(Holding time/ Thickness)
%-%E L/ Tempering FRERUREREERNBLHEEZSSRETIL, Notice 1: Please refer to the standard heat treatment protocol for tempering temperature.
BELEE FE2 R VRS BIEER URENS00CLL LD Notice 2:Holding time for tempering shall be applicable to the table below for tempering
Tempering temperature HEIFTER. 250~500°CIETx 1.5.250°CLL temperature at 500°C or higher. For tempering temperature lower than 500°C,

TRTx2ELET,
S ERERLZTZHEIF2E LU E . CoADDE
HETEME3EIU ERETT,
4 BERETEMFES WOV ROBEN
FICEANBE CESEZAZEL. ERLIE
600 CLNEVBEET ZTENEWNTY,

T

(F=RICED)
Refertothe table

please see below.
250-500°C  :Tx15
Below 250°C :Tx2
Notice 3: If high-temperature tempering is required, it shall be performed at least twice, and
for cobalt-containing high-speed steel, it shall be performed at least three times.
Notice 4 : For high-speed steel, from the perspective of balancing hardness and toughness,
it is effective to adjust hardness primarily with the quenching temperature, and to
temper at temperatures below 600°C.

PIE (mm)  Thickness 25~50

50~75

75~100 | 100~150 | 150~200 | 200~300 | 300~425

BER UIRFFRE (h) - Holding time for tempering 1

3~4 4~5 5~6 6~7 7~8

BEIREL Annealing

1. =EMEEREFEREUNES N TWSO T BEAFULIEFTETT,

2. AM B EBEBE R FRBEELERICERT 2B EIE FERE UL
EEBLUTLIEE W ERFLVREICDWTIE P8ZEZSTRIEE W,
HAH PERICCERSNINT - UEBHEICRRAITZAERICDEE

LTI mERIEONRALSETWEEET,

3. A5k SEEE. SEIBELUCTERIT 255 E SibEaELEE

LTSV UIHITRMI UG I R OSNEBZ R OEFRO

DITIDNREBRBRELETVWET,
@ L BErREL 650~700°C
@5 HkRER/GEL 550~650C
@I ZRF Th/EZ25mm

AHNYOTCRRBOFHEE, BE, 5K, B FHE S S FRT — 7 I LRERNRETHD . BRD

1. All materials are delivered as spheroidizing-annealed condition.
Re-annealing is unnecessary.

2. When the material is to be used after hot forging or hot rolling,
please re-anneal the material.
Annealing temperature: Please refer to Page 8.
*Notice: The quality guarantee does not apply to defects resulting
from processing or treatment performed by the customer.

3. When the materia is to be used after cold drawing, rolling or cold
forging, softening annealing is required.
If the material has been heavily machined by cutting, stress relief
annealing is required to reduce heat treatment distortion.
- Softening annealing: 650 - 700°C
- Stress relief annealing: 550-650°C
* Holding time: 1h/25mm thickness

BERIET 2D TRHBDEEA,

AAYOAVDEHARIGTFERERTDIENTINET,
<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice.
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BEINTHEITEIORLEE

Heat treatment of cold work tool steels

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

1,010~1,030 =5 480~540F/cld150~250 2245 - 820~870 W%

SLD-f £255 Air cool Air cool 58~62 Slow cooling
1,010~1,040 =5 480~530F/cld150~250 225 - 830~880 W%

SLD-MAGIC £255 Air cool Air cool 58~62 Slow cooling
» 1,000~1,050 ] 480~530%/cld&150~200 2245 N 830~880 #®A&

@ é SLD =248 Air cool Alir cool 57~63 Slow cooling
B2 1,020~1,070 25 520~550 25 . 830~880 #H%

g é SLD10 =248 Air cool Air cool 59~65 Slow cooling
5 800~850 SHA 150~200 225 N 750~780 #H%

ﬁ _g SGT =217 Oilquench Alir cool 57~63 Slow cooling
] 790~850 piikass 150~200 2255 N 750~780 #He

© YCS3 =212 Oilquench Air cool 57~63 Slow cooling
830~870 b 150~200 RN -~ 750~800 #WA

ACD37 =235 Air cool Alir cool 55~60 Slow cooling
TL—LN\—RZVTIEEE  940~1100°C . 825~875 #Hm

HMDS =235 Flame hardening 55~60 Slow cooling
(1)1,200~1,240 @45 550~570 225 . 800~880 %

= Z YXMI1 =255 (2)1,160~1,200 _ Qilquench Air cool 56~64 Slow cooling
ot (1)1,230~1,250 ds 560~580 Rabe) - 800~880 %

% % YxM4 =277 (2)1,210~1,230 _ Oilquench Air cool 62~66 Slow cooling
b=t (1)1,120~1,140 dh5 550~600 ey} (1)56~59 800~880 %

ES YXR33 =241 (2)1.080~1.120 _ Oilquench Alfcool (2)54~57 Siowcooling
% ¢ YXR3 <241 (1)1,150~1,160 #5 560~590 Ry (1)59~61 800~880 %

FOo - (2)1,130~1,150  Qilquench Air cool (2)58~60 Slow cooling
- YXR7 <o (1)1.160~1,180 st 540~580 S (1)63~65 800~880 #%

- (2)1,120~1,160 _ Oilquench Air cool (2)62~64 Slow cooling
2 1,120~1,160 SHA 530~580 sy 820~870 #H%

HAPSR =269 ’ ' - . 58~62

B8 Oil quench Air cool Slow cooling
E :8 (1)1,170~1,190 s 550~580 24 820~870 #®A5

E%{ HAP10 =269 (2)1,120~1,170 _ Qilquench Air cool 62~65 Slow cooling
T (1)1,190~1,210 @4 560~580 225 N 820~870 #H%

% ig: HAP40 szr7 (2)1,120~1,190  Oilquench Air cool 64~67 Slow cooling
= 1,180~1,210 bl 560~580 225 - 820~870 #H%

&= HAP72 =352 Oilguench Alir cool 68~71 Slow cooling

(1) BEEROBA (1) When higher strength is required

(2) MEEROBE (2) When higher toughness is required

BEAME  Hardenability

BEANICEDFLEBESB0HRCAH
BonsgRABER

Maximum diameter of round bar that can achieve
a core hardness of 60HRC through quenching.

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

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

ANYOTICEHORFIEE BH. KRB S St HEET — Y ICLBRRBMMETHD RO REZRIAT DD TEHDEEA,
ANYOTDEHNRIFFEREFITDENTINET,

<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior 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

AAYOTICREROFME. 5E. KR, EAL FHEEFE YHERT — Y ICL2RRNBETHD . WRAOREEFILEIT 2D TEHDEE A,
ANYOT DEHARIEFEREETHIENTINET,

<Attention> The property values, photographs, figures, tables, rankings, evaluations and other contents printed in this catalog are representative values
based on our test data, and do not guarantee product quality. The contents of this catalog are subject to change without prior notice.
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COLD WORK TOOL STEELS

ﬂsotropy )

AEMNTIATEiHOR IR

Heat treatment of cold work tool steels

BT ASRDENIRZS IR~

Dimensional change after heat treatment of cold work die steel Dimensional change after heat treatment

‘ ‘ W E&751 Radil diection
M K27 Longitudinal direction

SLDR&AM™ —
\\ SLD Iong\tudiTaI direction

BN SLD-fiEA ™
~ SLD—fwiZIhd\rechon ,
7\‘ {
~

T

-
e

~ 1
[ e NN

SLDiE7m siofEanm -
SLDwidthdirection | § B'fiongitddinal direction

R A—ATFABN  Retained austenite

YXM1 1,200°CHEAL quenching

SLD-f 1,020°CBEAT quenching

A\

SLD 1,030°CHEAR quenching— \ \

SGT 825°Cifle At oil quenching \\ \

RERY

Long-term dimensional stability

BELOM
A Tempering only BEL o P
BRL+E femperngony | pegl gzt
Tempering + Stabilizing Tempering + Stabilizing

HIPO+ERL ,*7712D+1%§b — — 7 EO+BERL
Sub-zero +tempering +REL Sub-zero + tempering
- Sub-zero + tempering
H7EO+RERL+REL +stabiizing N\
Sub-zero + tempering + stabilizing / \\

A
—=

’

/.
a—

AAYOATICERORMEE. BHE. KK AL FHMEE L YRR T — Y IC L 2RENRETHD  BRBOREERIET 2HDTIEHDEE Ao
ANYOTDEHNRIFFEREFITDENTINET,
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COLDWORKTOOL STEELS

| Isotropy |

mETEHORM - ESIC LW EFIR

Improvement process for cold work tool steels in terms of material properties
and hardness for multiple applications

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

__| EEFEXTER > SLD-f.SLD-MAGIC > YXM1 > HAP40 R HAP72
Countermeasure for wear (61~62) (62) (64) (68)
YXR7
T (62) HAP10
— Coumerm/easure — SLD_Ié?I:PégA)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 B0 T 60
— Countermeasure
for fatigue failure 5 oy YXR7 HAPA40
a1l > - >
High cycle (61) (62~64) (64)

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

AEITEHFMOMIEEBRZO— Flowchart toreduce machining costs of cold work tool steels

I TEER > o > SLD-f
“_ Reduction of machining costs SLD-f (60HRC#R)

wWHIM R E TUN—RY
Improve machinability Pre-hardened
IR HER, IR TIRE RS
Decrease of dimensional changes Skip heat treatment process

after heat treatment

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

©  TEMOBESECEBITHEES TSI ORI TOM I DIcENS N, FORHED
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 material properties and extending tool lifetime.

AAYOATICEHMOFFHEAE. BH. KR B FH0E . U RRT — Y ICL2REBNRMETHD EROREERIET 25D TIEHDEE Ao
AAYOAVDEHARIGTFERERTDIENTINET,
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BEE - SYIH)

Sl

HIDOHEFMA_LICEBAUET  Contributes to longer die lifetime

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-f is a new steel grade for cold work application with both stable hardness of 60HRC or higher and good toughness, which is expected to

improve chipping resistance. High hardness can be achieved even after high-temperature tempering. SLD-f is also effective in reducing dimensional
change during PVD treatment and has good machinability as well. (+ Compared with SKD1 equivalent material)

i FTAEIY A A High Toughness and High Machinability New Cold Work Tool Steel

SLD-fO%FEL  Features of SLD-f
MR T ORREEBRDEXNR R EBBETHES L. 60HRCU FOFWESEER I EL/cOMN AR UIED FIFE U,

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 Comparison of material properties

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 (SKD1D)
Heat treatment dimensional change — SLD-MAGIC

ANYOTICEHORFIEE BH. KRB S St HEET — Y ICLBRRBMMETHD RO REZRIAT DD TEHDEEA,
ANYOTDEHNRIFFEREFITDENTINET,
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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 materials.

SR Evaluation Conditions

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

AR

Specifications of the evaluated die

FENIITVIITF
HME TR

A5 98.00mm

Ejector punch with keyway

Grade: See below.
Cutting edge: $800mm

ﬁ‘ﬁ)\#ﬁﬁ URESE  Quenchedand Tempered Hardness
SRFERUTCHELE UL TB0HRCYU EDEEAESINET,

Hardness of B0HRC or higher can be achieved stably even
with high-temperature tempering.

30,000> 3y NERDHFREELCTIARTOT 71
Edge condition and shape profile at the point of 30,000 shots

4 CTETITS

! R} BEFEEE VIR RIF
LafJ?%ﬁ Good condition with
eral abrasion few chips and wear

EHE(mm)

avh

— FHERT
v —10k
— 20k
— 30k

#h75E (mm)

HAIBZ~T  Dimensional change after heat treatment
SKDTTCEART KRS IBAMOETRAMEAIIZ SN TWET,

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

I I
HERF Specimen:20Tx25Wx30W
BEAN Quenching
~SLD-f:1,020°C

SLD :1,030°C

BeANn

Quenching

SLD-f:1,020°C. #5105

SLD-f SKD11

Half temoerature time 10 min

SLD :1,030°C.#4%10%
Half temoerature time 10 min

--@-- --@-- K& longitudinaldirection
--h--  --A-- & widthdirection
--ll-- --#l-- [E& thicknessdirection

AAYOTICREROFME. 5E. KRB FHESFE YHERT — Y ICL2RRNBETHD . WRADOREEFIET 2D TEHDEE A,
ANYOTDEHARIEFEREETHIENTINET,
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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.

-

X1 RS JHEIFICTEDIKWHICER S N 2BALYIRDBED,
RT—THRICEDEBNRNIBONTEERDERICTESLET,
SLD-fIINRS =T HlA DHBILZIAW TANSBE U ELTWE T,
3%1 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!

BERIUMINTOTREEFELLE

Comparison of tool wear in processing annealed material

E—=ko59oREHNBL
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

| 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

SEDTI T AZIVINTDER TEEFEORE I8 #10.8m)
Example of high feed radius milling
Tool wear condition (cutting length: approximately 10.8 m)

f

Z—7 D2 Rk
formed

60HRCTHHINS!

Can be machined at 60HRC!
ENVIEM (60HRC)INTD T EEFELLE

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

8 SLD-MAGIC
YUY RFAMS A 25

NI (60HRC) DYIHI Bk SV 7 X)L (RS HT)

Ve:75m/min  [ElEs#: 2400minT  —X#%ED:0.17mm/H  Z E0iA:0.24mm
Cutting of heat-treated material (60HRC)  High feed radius mill (dry milling)

Ve:75m/min - Rotation speed: 2400min"  Feed per blade : 0.17mm/edge

Z axis depth of cut: 0.24mm

X2 SKD11DIZEEM R TIHI S & DEE 32 Comparison with standard cutting conditions for SKD11

ANYATICEEEDEHEE, B, KR, AL SHAEF S SRS — 5 ICLARNMETHD MR DREZRIAT D TIEIHDE Ao

FHYOT DRHARIEFEBREETEIENTENET,
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| Isotropy |

®
T =\/ == I
L T ==
Machining evaluation cases
Y . o o
(M EIMMTOEERIL  High-speed finishing machining
NI4T SLD-f #IEFEMH (59HRC) . EANTSA4*" Finishing machining conditions (*1)
Workpiece: SLD-f heat treated (59HRC) X1 RERTRE EMITREDMTLET, (1) Only finishing machining conditions are shownin this document.
(2%tHed) (BEASRE:1020°C) o oS 5
(forlecondmons) (Hardening temperature: 1020°C) ZHIEEU IERLVI>Y—h _n % . ap.ae %H:"["E(mm) Eoﬁ(mm) ﬁ%
= e y Processing type Toolsand Insert (min=1) | (mm/min) (mm) Protrusionlength | Residual | Remarks
IR SRR (i) LT Veloa
Machining evaluation shape (after machining) vl Firishi i c
- — 2 e | ABPR12ST2W(RE) | 3300 | 1300 Fz0.1
Y ZPFG120-SH TH303 60
@%@Eﬁﬁm@ (#IMOLDINO#Y) 4933 1942 0.05%0.2 45) 0 \l/:CWO8]6
(Vc150%) | (Made by MOLDINO =
~ e SRS Co, Ltd.
DEARS |Cotd) 6578 | 2590 Olgnsny Vc248
(Vc200%) ZELE Fz0.1
40x60.5%125 YEITEDZEBURIE AYOTELIDEREESNTVET,

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
o003 N Ve 2l S
E°5 S s o B Jisregiee
L] RE - - 437% F
W= 0.02 =9 g0 74.1 437%reduction
i3 B &
K 001 ‘ H 2 40 55.3
g5 O — . B
g B 0005 B <
=8 - 0.0 =, i |
B/M&t EEEHD BEEMGQ B/M&#H EEEGO ERFHEQ
Benchmark  High-speed condition@® High-speed condition@ Benchmark  High-speed condition@ High-speed condition@®
AN i . . . .
(2)ERMEDEEL  Comparison with conventional materials
RIER K OHHEIM Equipment and Workpiece vlEIESES Cutting conditions
T FANUC#. ROBODRILL (a—T14iF) IMLERE | —5%0 = D3 =
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] RS 125 0.2 4973 994 134
High-speed conditions
eI SLD-MAGIC = - -
Workmalerl | FEe Heard: 59.4[HRC]  100x43x50[mm] WislE 11343 2,415
SLDf 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 —-¢-- 50D .: @*ﬁmm Wearwidth 0.97mm @20m
-=A-- SLD-MAGIC Vc70 : SLD(SKD11) Vc70
020 mmmm S DA Ve R

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

tIEIR [m]  Cuttinglength [m]

ANYOTICEEHOREE. BH. KR B, S & SRR T — 2 ICLRBHNBETHD  WRBOREERIET 2D TRHDEEA,
FNYOTDRHEABRIEFELBLERTHIENTINET,
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At T135-0061 ERRATIRXEMATHEEICS BMTFALRILTY
MZBREETOISBU RkiEXEE TREALI/AVH

REAXZ T450-6036 EMELHEMHPRNREZR—THIHLS (UREVISILFT—X)
(S SEEST
mEAZE T530-6112 ARKARTIKHFZE=TH3IH23S (F2EF1EIL)
PRS0

BHRICETIEMNEDER HEV TV ~OBEWELE (TEH) ZFIBLE L,

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 Segment, Specialty Steel Business Unit, Aero & Industrial Alloy SBU

Proterial Specialty Steel Mexico S.A. de C.V.

Head Office Lotes 1y 2, Manzana 1, Avenida Industria Textil, Tel. +52-442-126-7551
Fraccionamiento Parque Industrial PYME I, Comunidad de
San Antonio La Galera, Huimilpan, Queretaro, CP. 76974

Diehl Tool Steel, Inc.

Head Office 3475 Spring Grove Ave, Cincinnati, Tel. +1-800-543-1566
OH 45223 USA.

Proterial Europe GmbH

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

Proterial Asia Pacific Pte. Ltd.

Head Office 12 Gul Avenue, Singapore 629656 Tel. +65-6861-7711

Proterial (India) Private Limited

Head Office Plot No. 94 & 95, Sector-8, IMT Manesar, Tel. +91-124-4812300
Gurugram-122050, Haryana, India

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  1F-2, 4-3 Huanghai Middle Road, Dalian Free Trade Zone, Tel. +86-411-8718-1011/1022

Liaoning Province, 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. OUR HERITAGE, YOUR ADVANTAGE, ¥ 2F/\F X, YSST RF/\H*., CRTD.

SLD. SLD-MAGIC, SGT, YCS.HMD, YXM., YXR.HAP. XVC, DAC. YSM., ACD. HPM-MAGICI&
() 7O FUTILOEREIETI,

YSS. OUR HERITAGE, YOUR ADVANTAGE, €& . SLD, SLD-MAGIC, SGT,

YCS.HMD, YXM.YXR.HAP.XVC,.DAC.YSM.ACD and HPM-MAGIC are

trademarks of Proterial, Ltd.

HYOTES  YSS-TS-G-9-AH(J.E)

PROTERIAL

-ANYOTICEHDOFIEEIR ARWET

HORIABEEFEBDITIDOTTZEEAN
E3EN

- AAYOVICEEHDRIRIGTERLKERTI BN

S2VWET,

CAAYOTTEABDEMEHREFLCRT,
- SRR RISERRRT D DHA KRB Y E T

SHRRLIES W,

* The material properties 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
HMIIEEY T BMEPRERICAANPE T RENBE
ZB5E S 2/ DR EX AR L TEE W, M Z SETIMT.
TIHI BLE EAERBMISh2BY. 28, 5.
BIEREHREVTEAINIBRE ZETIERT AR
EB-AARZAVECHEWREECPRIEREZERLT
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 mold, machine parts, or tooling.

RN AT THDERT ERSEIF2026 F6 AREDEDTY,

Our address and your contact indication in this catalog are
those as of June 2026

Printed in June 2026 (T-FTa)



