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YSS COLD WORK TOOL STEELS

YSS sEINTATEfoiEE

Types of YSS cold work tool steels

$hiE Grade 1EZ % (%) Chemical composition
& | JISEM .
YSS Color | JIS equivalent AISI | DIN WNr. c Si Mn Cr w Mo \Y Co %@fﬂl
i - . IREITTERAN
SLD-MAGIC Eﬁ%ﬂﬂﬁ =SMEEAEA 1 X8  High-performance cold work tool steel Free-glcming
riginal steel elements added
SLD SKD11 D2 (1.2379| 1.5 0.3 0.4 12.0 = 0.9 0.3 —
8%Crif
SLD10 8% Cr etenl 10| 10 | 04| 75| — | 28| 04 | —
o FAZiEtE o . .
5 8 ARK1 Criihalstes 07 | 03 | 0.4 | 7.5 1.0 | 0.3 $:0.05
Ry 2
%E SGT SKs3 | 01 12510/ 1.0 | 0.3 | 1.0 | 0.7 | 0.7 | — — —
x
g8
ﬁlﬂ% YCS3 SKS93 | W5 1.0 | 0.4 | 009 | 0.4 — — — —
&)
FAFdNtE
ACD37 Original stest| A% 09 |03 |20 | 11| — | 13| — | —
FAZsHTE
HMD5 el 07 | 10| 10| 12| — 02| — | —
HPM-MAGIC ﬁjﬁj@i, 40HRCH#H 7/N—F> &8 F#H 40HRC pre-hardened steel
YXM1 SKH51 | M2 [1.3343| 0.9 0.3 0.4 4,2 6.5 5.0 2.0 =
B
% % YXM4 SKH55 1.3243| 0.9 0.3 0.3 4.2 6.5 5.3 1.9 5.0
= 8
E | YXR7 0.8 0.8 0.3 4.7 1.3 5.9 1.3 =
TS EOUNZZS
1=
%5 YXR3 A 06 | 1.5 | 0.4 | 43 | — | 29 | 1.8 | —
T Matrix high
d steel
YXR33 speedee 05 | 02| 05| 42| 16 | 20| 1.2 | —
o 8| HAP5R 09 | 008 03| 43| 20|30 | 30| —
2 MERNAZX
B P/M high _
gg HAP10 speed steel M3:2 1.4 0.6 0.3 5.0 3.0 6.0 3.8 =
(0]
I [0}
ém% E HAP40 SKH40 1.3244| 1.3 0.3 0.4 4.2 6.0 5.0 3.1 8.0
il 5
I A
S| HAP72 *%m'ﬂz 2.1 0.4 | 0.3 | 42 | 95 | 83 | 50 | 9.5
o speed steel

SEMNTATEROMR

Applications in cold work dies

EAEEX i1 8HiEHR Recommended YSS steel
i ) ﬁ HRC —iEE %8M For mass production use
Application Sk
hardness IR B HEEFER For abrasion resistance | T &I %M For impact resistance
o TRER (/). IE%EY) Blanking dies (small,) 58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
FE% ; RET (HRE) —fEMA For general sheet use 55-60 HMD5 SLD, SLD-MAGIC ARK1
|7, g Blanking dies —M&EMR - /\ 1T For general heavy plate use, 58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
é § B ) B —fEEMm A For general sheet use 58-62 SLD SLD-MAGIC ARK1
Bending and Swaging dies| —fig[Z4)F+/\1 7> For general heavy plate use, 58-62 SLD, SLD-MAGIC HAP40 YXM1
A g il R Male die 58-63 SLD, SLD-MAGIC YXM1, HAP40, YXM4 YXR7, YXR3, HAP10
;?2,, _g Foging dies I EY Female die 55-60 SLD, SLD-MAGIC,ARK1 YXM1, HAP10 YXR7, YXR3, HAP5R
% S NYTALTEAR i R Male die 58-62 SLD, SLD-MAGIC HAP40, YXM4 YXM1, YXR7, YXR3
§ | Heading dies 1 ) Female die 55-60 YSM SLD, SLD-MAGIC YXM1, YXR7, YXR3
RUEES 1R Thread rolling dies 58-64 SLD YXR7, YXM1,SLD10
AEO—-Iv Cold working rolls 80HSLI E SLD, SLD-MAGIC YXM1, HAP40
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Characteristics

Main Application

SEHGOME LEED)XTEE
AW LGRS

IMTUESRRETATL RS

B OAEEReMRK

High-performance cold work tool steel attaining
both extended mold life and easy mold fabrication.

Cold work dies for high-tensile steels, SUS, mass
production, and general use.

M EEFE MR DN S RS A 258,
BEAMED REFCLLEAE

AEEREM.
TH—370-)b Tr—

Cold work die steel with high abrasion resistance
for general use, excellent harden-ability and
minimal quench stress.

Cold work dies for general use, forming roll, shear
blade.

F12WTHREDES62 ~ 64HRC,
e

SRS S 1 X

Extreamly high hardness with excellent toughness
in die steels, 62-64HRC.

Rolling dies.

S THRHEIED REF <Ry
2 BREL AR5,

REREE, 7R
Bei 417L—Mb

Cold work die steel with high toughness and
improved machinability.

Dies for printed circuit board, die plates, stripper
plates.

BNARHIEDRRAREEE, K4
TOBAPTAVHEMTICEE,

HREeEASR. 5—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.

BRARDDBEERKETE

PAZ S~ - N S

Carbon tool steel for small production to be quenched

Press forming dies, jigs and tools, gauges.

48, SK105M ke A % iz, in oil. Improved SK105 grade for its hardenabillty.
704 B2 ASH. SGTDRBEA B g ss ?/acuumdquer;(_:hed anfd a_ir q:enched _sl_teel. _ ‘ .
M T RE I T AN, wREeHEER y— mproved SGT grade for its hardenability and wire Dies for deep drawing, gauges.

electric discharge machinability.

KRBEAREL T A TRESH

Steel for flame hardening, resulting in high

— c il hardness and small strain even with air quenched; i i
B ERBINE, R BT, wmEHALR e R q Dies for deep drawing.
. pHe AR . . L
40HRCOTYN—F 48, 5 BEERTLIR 40HRC pre-hardened steel, Press forming dies for small production, jigs and
ATE tools.
. el A EETE High speed steel with high abrasion resistance and
s /A ARSI EETE. gh sp g o o
i EEFEME SO R DA /NT R, e D e o, Cold forging dies, cold heading dies, slitter.
it EERE N MG, TRIEMEARD | " High speed steel to prevent from abrasion, seizure
. N a - % ) . o

N, AREER . AR and deformation under high pressure Cold forging dies, drawing dies.

62 ~ 65HRC CRE D MEERT
TRy T RN R B 22 AT,

HEA M X AEEEEO—IL,
SRR S F RET/ S F

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 ~ 61HRC TREDEEETY

Matrix high speed steel for general use, extremely

Dies to be used for cracking or chip breaking

= 8 F
SRE~RY I 2N X, i RIRASE highest toughness in 58-61HRC. resistance.
NMARTRE SN R Matrix high speed steel extremely highest i q
AR TREOHIERTITM Y AERER JBREEE toughness in high speed steels. et f(f)rgmg d:ﬁs,
TR HE&54 ~ 58HRC, Standard hardness 54-58HRC. warm forging dies.
SA M- "
. ’ ASEER Extremely tough Powder Metallurgy process high R .
SEMER RN T AT E L GE speed steel. Cold forging dies, fine blanking dies.
SEMERER/N R, T TZF% TR E;::én:tlzslough Powder Metallurgy process high Fine blanking dies.
TREEFENE - SR MBONBH R P/M high teel with high i ist
N ’ ZEBEERTLIE O-L ar/1d tolgghsnzesesdf:regee::ral ulsge abrasion resistance Press forming dies for mass production, roll.
. .
S TR DMEFEEE REHEGABEBMEMIAS P/M high speed steel with high hardness and Cold plastic working dies of long life, high
BUEMERNTZ, B EM4EEICE—ILREE highest abrasion resistance. performanced IC molds.

R W1 iAfESR Recommended YSS steel
A . ﬁ HRC —f%H %8H For mass production use
Application S For general use
hardness 9 MEEFER For abrasion resistance | &% For impact resistance
g | bUTHIR SEMA For sheet use 55-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40 YXR3, YXR7
,%; % Trimming dies E#R For heavy plate use 50-55 DAC, DM
7:J|:u ‘—?; J—IWRKRELTEA X Cold hobbing dies 55-60 SLD, SLD-MAGIC YXM1
& | BliREF(R Drawing dies 57-62 SLD, YXM1 HAP40
Sr—TL—K (BEF) SERA For sheet service 55-60 SLD, SLD-MAGIC, ARK1 YXM1, YXR7 YXR3
yu & | Shearing bladed AR For medium plate 53-58 SLD, SLD-MAGIC, ARK1, ACD8 YXR33
% o | (straighttooth) EARA For heavy plate 48-53 DM, ACD8
4}% -;_%) O—%)—>v—-ys Rotary shear slitters 54-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40
£ | ELubiv— A A (50mmKii) Thicknesses 50mm and under 50-55 DM, ACD8
Billet shear KA (B0mmELE) Thicknesses over 50mm 48-53 DAC, DM, ACD8
s Gauges 60-64 SGT, ACD37, YCS3
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Characteristics of YSS cold work tool steels

ZIEMIEOIFERIE[TT Characteristics of steels
A
\ [ : BT (JISEM)

\\\ WA X Standard steel (JIS equivalent)
So_ P/M high speed steel CD - e
Original steel
YXM4 HAP40
e S~ G
1% Toughness Sseo

TRy T 2N X
Matrix high speed steel

_ ez @

AT CYxR3 D gy
Excellent machinability
AN wghness
Air hardened steel

—
v

EIEIN Seeeo N 40HRCZYU/N—R 4R
YCS3 Flame hardening steel S TEERE 40HRC pre-hardened steel

For small production

- THESSE  Wear resistance, Strength

M EEFE 4

fitRI3E - 2INE  Toughness

Eﬁ#%'ﬁ@tbi’i Comparison of characteristics

i @ T EEFEIE it % o B HIIETE RHIE BEN | REES(HRC)

YSS grade res‘f!f:,: o r:;ﬁ;‘;fe Toughness Hardenability Dis“::tei:{‘mztheat Machinability Weldability ﬁ;?g::;‘:
SLD-MAGIC A A A A* At A™ B 58~62
SLD A A B At At B C [57/~(65}
SLD10 A™ A A A* A B~ C 59~65
ARK1 B* A A A" A A” B 58~60
SGT C B* B C D A B 57~63
YCS3 D C C D D At B 57~63
ACD37 B A™ B At A A B 55~60
HMD5 C B B — — A A 55~60
HPM-MAGIC D™ D At — — A~ A" 40
YXM1 A A* A™ B B B (¢ 58~64
YXM4 AT At B B B~ C 62~66
YXR7 A A" A A B B © 61~65
YXR3 A~ A A* B B B* c* 58~61
YXR33 B B* A*F A B B* c* 54~58
HAPSR A A A* A A B C 58~62
HAP10 At At A A A B~ C 62~65
HAP40 A*F A*F A B A c* C 64~67
HAP72 ATt ATt C A A Cc~ D 68~71

(ArEbEN. TIFES5ICREF)  (Ais the uppermost level and * indicates higher performance)

i YSS COLD WORK TOOL STEELS




THEEFEME  Wear resistance

i = X (HRC) LEFEE#E®  Specific abrasion volume (mm3/mm?2 - mm) X107
YSS grade Hardness 05 1.0 15 20
| | | |
SLD-MAGIC 620 [N
SLD 600  |IN
ARK1 500 [
SGT 600 |
YCS3 600  |[I
ACD37 600  |I
YXM1 655 |
YXM4 660 NN
YXR7 650 |[Immmmm
YXR3 500 |
YXR33 580 [N
HAP5R 600 |IN
HAP10 640 W
HAP40 670 |
HAP72 700 |IW

FZ4/h0eA

Isotropy

Kt EEFE AR
#EFHSCM415,
FEEFEIEEEA00m, FTE67N,
EEEEE0.76m/sec

The Ogoshi type abrasion
tester was used to determine
wear resistance of matched
SCM415 samples, tested
under the following
conditions: abrasion length of
400 mm, load of 67N, and
friction speed of 0.76 m/sec.

minh
Bending strength

v )VE—EE(E
Charpy impact value

(N/mm2) (kgf/mm?)
6,000 [~ _v_éjgi\ — 600
ARK1
YXR7_ HAP10
£ 5,000 |- x> — 500
@ ywm1 > A=
2 S — HAP5R
7] = _0o—O%~¢
w 4,000 - ~ HAP40 o
2 frm—3 ]
c [ )
5 SLD-MAGIC « .SLD °N
o < ® HAP72
 CHCY SGT \. W _| 300
1N Y, ° V§O
2
2,000 |- am V3P _| 200
1,000 L1 | | | | | | | | 100
56 58 60 62 64 66 68 70 72
& Hardness(HRC)
(J/cm?2) (kgf-m/cm2)
200 F 20
 YXR33 ]
[0} - .
=} L
S 150 ~— s
© - -
© - .
(o}
E C ]
2 100 YXR3 “\HAP5R 10
s L ARK1 ]
=) 60 [— -6
@ - -
E 40 |- —a
i
1! | i
3
= — 2
3 20 [~
2 P72 ]
o . -~
ol 1 L lg

54 56 58 60 62 64 66
& Hardness (HRC)
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JEHESRS Compressive strength 5 |3R58E Tensile strength

(N/mm2) (kgf/mm?) (N/mm2) (kgf/mm?2)
2,600
5,000 J 1 260
2,400 | 1240
2,200 |
—o— YXM1 1220
[EfrRE + | SLD
4.000f Compressive SLD 2,000 5 IEE§§3 -4 200
£ ’ strength 1400 Tensile
to 1.800 L strength
S = ’ 4180
2 E
2 o 0.2%f
5 0.2%f 5 Z 1,400 - 0.2%Proof 4140
£ 3000} 0.2%Proof QC) strength
8 ’ strength 1300 =
os 4?4 1,200 + 4120
48 il
@ oK
ﬂﬁ" & 1,000+ 4 100
0.02% 71 800 + -4 80
2000} 0.02%Proof 0.02%fi 7
, 5 | 02%fi
steret 2 600 |- 0.02%Proof - 60
strength
400 | 440
200 |- 420
00 A T T S N O S S SR TR S SR 100 0 1 1 1 1 1 1 | | |
56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 20 25 30 35 40 45 50 55 60
##& Hardness (HRC) FEE Hardness (HRC)

E%gﬁ?_‘ Fatigue strength

(N/mm2)
1,400
I HAP5R (62HRC)
1,200 —
- HAP1 HR
é YXR33(58HRC) 0(65HRC)
»
£ 1,000
]
I YXR7 (62HRC)
800 |
SLD (58HRC) SLD:MAGIC
L (61HRC) \YA)(ML(65HRC) B &5 (3 57 At BR
600 | . | | \ Rotating bending fatigue test
104 10° 108 107
#&\)3ELE% Cycle
YIS physical properties
s@iE AR REL HrEER YR
Thermal expansion Coef. Thermal conductivity Young’s modulus
L X1076/°C 20-200°C W/ (m-K) 20°C GPa
SLD-MAGIC 12.2 16.5 201
SLD 11.2 20.6 211
SGT 13.6 23.3 201
YCS3 14.3 25.9 207
YXM1 11.2 21.0 216
YXR3 11.3 18.7 212
HAP40 10.3 19.3 227

YSS COLD WORK TOOL STEELS
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Isotropy

YSS SR LIATEMHOFNE

Heat treatment of YSS cold work tool steels

BEAN Hardening

*FEAMEBBE HSCSHA ROV TSRO ESMNIBEG LTSI,
* Please refer to the standard heat-treatment condition of each grade for hardening and quenching condition.

OSETEfM. REIEM O=EE T Eifi
Alloy tool steels, Carbon tool steels High speed tool steels
IEEE IEGEE
Hardening temperature Hardening temperature
750~800C 850
R¥FREE REHE
500~600C T 500~600C T 450~550C B
(FRRIZL3) (THRIZE3) ~ Rm L
Refer to Refer to/ Slow cooling s 551,
T2 T>1 the table 30min/25mm =2 the table 30min/25mm Tempering
1EE T2 2B F# 15 A DNEh 1B T3 2B F# B AINER
#180°C,
First Second Austeniti-zation First Second  Austeniti-zation About 80°C
pre-heating pre-heating pre-heating pre-heating
; olding time at austenitizing temperature : 3 olding time at austenitizing temperature
JEAINZMRIFEIE Holding ti itizi BEANNERIFIFE Holding ti itizi
= pliE P (mm)
@ﬁﬁﬂ;’;) =15/ 25 | 50 | 75 |100| 125|150 | 200 | 300 Heating i 5|10 20|30 |40 |50 | 60| 70 | 80 | 90
furface | FEFfE] Time
R IERST | FEEE®) |60 | o0 | 160(240(280|350 390|420 | 440 | 495
(%) | 15| 25| 40|50 |60 |65 |70 | 80 [100 VbR | Holding time (sec)
U Salt bath = 5
Holding time &5
(min) Magnification X12| X9 | X8 | X8 | X7 | X7 |X6.5| X6 |X5.5/X5.5
(Holding time/Thickness)

) VIV RGBT FREITIC EERTREL  RIFEE=RARBE T3,
Note: The salt bath must be pre-heated and the holding time means immersion time.

BEERL Tempering

A1 AEAEIIB00CLLEDBRLEL, 250~500CHOBRRLDIFETX1.5, 250 CLUT DHRRLIETX2ELE T,

BRUEE E2 BRBRELET S S ERECE. CoAVBREBI DL EHIELLELETT,
Tempering temperature 3 SR T BHOHE. —RIIC600°CLEDBRELRIIEAET T 50 TR THE,

Note1: This standard is applicable to tempering at 500°C or more. When tempering at 250-500°C, holding time
must be increased to 1.5 times longer and at lower than 250°C, 2 times longer than the standard.

le— T —>

Note2: Tempering is required no less than two times for grades containing no cobalt and at least three times for

(F+RIZED) grades containing cobalt to improve toughness 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.
PE (mm) Thickness =25 26 - 35 36 - 64 65 -84 85-124 | 125-174 | 175-249 | 250-349| 350 - 499
BRI IFIERE (h)
Holding time for tempering 1 15 2 3 4 5 6 7 8

[IFEL Annealing

1. ZMEFRRIEBELEZLHTRENTVWSDO T, BRIR{EBEAELIEZ 1. All material is delivered as spheroidized annealed

AETY, condition.
DHEINEL TERTAEA T IERIRRIbEAELEERL TS 2. When used after reforging, spheroidized annealing is to be
BV CORRISAZHERINIR 2 TSR A2E0N, done before hardening.

BISHREEAELIL AR T CARIE 4. AREE. 20Mh) 5% Please refer to the standard heat treatment conditions.

WIETHEIIN T O HERWRRE. b3 ne B0 3. Stress relief annealing is to be done to remove stress

BRDEDICTVET, caused by cold working such as drawing and rolling and to
@NEEE 650~700°C soften or reduce distortion caused by subsequent hardening.
@INEESE  1h/25mm e Heating temperature : 650-700 C

¢ Holding time : 1h/25mm thickness

YSS COLD WORK TOOL STEELS [ié
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EAEENIBESE{E  standard heat treatment conditions

@ 7E A\ B (HBW) e A8 BABRUBA(HRC)|  BAEL
YSS grade Hardness as delivering BmAh Rl Tempered hardness Annealing
Hardening Tempering

SLD-MAGIC <055 1.010~1040 =R S00%/4180 2% >60 830~880 gfﬁng
SLD <048 1.000~1,080 =4 5005714180 2 >58 BEUEED g«;ﬁng
8| SLO10 =048 1020~1.070 Z%& 80 =& 262 830~880 W
Eé ARKA <048 1010~1,040 =8 500871180 24 =58 830~880 %
%_‘E SGT <017 800~850 WA ench g0 =a >60 750~780 g‘ofng
iﬁlg YCS3 <012 790~850 s ench g0 =& >63 [l N goﬁng
ACD37 =235 830~870 =& 180 =& =58 O A
VDS <035 ax;m—eﬁ;%;ﬁé*/ﬁbu%&iﬂ@ 940~1100°C _ S ﬁcﬁng
| Vo <o | IR AR, | wo-wo =, zeo o0 o,
%‘_80 YXM4 =277 Eéglg?gzlggg g(guench 5607580 g/iir cool =64 800~8§8W SOTE“E
fi‘% Mkl =241 gé;HSg:Hgg gail/zuench 5407980 g;ﬁircool =62 800~8§8W éf‘;'?“g
HES o[ e, [ e, = [, o,
S \xrs3 <oa1 1.080~1.140 % e 550~600 =4 >54 800~880 g\éﬁng
;E‘% HAP5R =269 1:120~1.160 5&)%?0“‘ Lq\uench 5907580 if—%ir cool =58 ZzzNzglgw %ﬁng
B2 | Hapto =269 (11701190 A oo 550~580 4 oo =63 Slow coolng
L 2| HAP4o =277 g;g}:}gg:}f;g P — SEUREEY W, =66 e
& % HAPT2 <352 1.180~1210 34 oo 560~580 A >68 820~870 éféﬁng

(1) BEELRIROTE
(2) EHLEHIRD TR LEETSTE
*JISTESHERDAEIC LW BB EHI1 5SmmB st £E20mm

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

&AM Hardenability

. _ . . o . o
BEEANICEKY) PO EESB0HRCH . ABE+Z=RDBE

fz&\l a EF‘LJIiIBE #f)%H#FaEJ‘I%)\/EfEb’B ﬁ /m /= 2 mV/ /=

BONBIRAAEER

(Half cooling time : time requred to cool from the austenitizing temperature to half that
temperature) { (austenitizing temperature + room temperature) / 2 |

ETCAHATBICET BHHE

The maximum diameter of a round bar

stock that obtains 60 HRC hardness 70 l L ‘
at its center by quenching. = S =i S -
| ~
60 \ \ —~ 7{\9\\
. Tr=_YXR7(1,180C)
SH] . —
cc;;iing 25 el \( SGT(850°C) ] \\
ElEd Air cool Oil quench 50 \ \\\Eh
Grade N -
N VYxmi(1,180C)
SLD-MAGIC ¢170 $550 20 \ Lo
oL o \, SLD(1,0257C)

SLD ¢170 $550 g % \ XI

ACD37 $120 — T’ Sy \

SGT = ¢70 30 T~ 1 L.

D EEEB0HRCOIES NBBAAMDELE N
YXM1 - $180 I MaL;(imum diameter gf zar foEr_ which lhle_ (:enter > £
hardness of 60HRC can be achieved ~|
YXR7 $550 20 84% 2(‘34;% ‘ ‘ gy —
HAP10 — ¢180 I o a
7097 180¢7 ‘
10 s Kanl || o500
1.0 20 30 40 60 8010 20 30 40 60 80100 200 400 600 800 1,000
48R (min) %z Yobs)

Half cooling time (min) [3%:Air cool, ¥r:0il quench)

YSS COLD WORK TOOL STEELS




iﬁl’kﬁﬁ bﬁEE’SHﬂfE Tempered hardness curves

1 ,050C

##& Hardness (HRC)

45

40

0

1RUBE Tempering temperature (C)

100 200 300 400 500 600

647

62

‘-

5 7
11800

P

60

& Hardness (HRC)

A
,160(\

58

56

54

500520 540 560 580 600 620

1ERELBE Tempering temperature (C)

66
64 1,160°C
2 I  A.140C
I 62 i
\v: AT
& v/ v\v
T 60 AN
5t /)‘"Qz
judl 5 7
B gl | 1,120C A \
\E
Y
56
54

500 520 540 560 580 600
1B E Tempering temperature (C)

B5QFy 1 1,050°C
_____ v
““-\cv o
WNe1025C |y

60 O ?cki
o) e M y
T 1,000C T P
9 55
Q
=
kel
5
T
xw 50
B

45

40

0 100200 300 400 500 600
1ERLIBE Tempering temperature (C)

70
68
1,180°C
sl LA \
- R % 160°C
I /A "\%\KJ 140°C
PRAE ZAANTIA
@» 4 SA |
8 X A
§ \X\
b} 1
% 62 A N
i \
g AN
1,120¢] M
60 \
\"
N
58
500 520 540 560 580 600

1ERURE Tempering temperature (C)

68

66

64

62

60

58

F#& Hardness (HRC)

56

54

52

1L Tempering temperature (C)

Py 1120C
S5

S K
’v\\fA
% A§”
NN\
T A
N

520

540 560 580 600

& Hardness (HRC)

1L E Tempering temperature ('C)

62

60

Q
[e0

& Hardness (HRC)
o o
rE o

a
N

50

48

BERLIBE Tempering temperature (C)

& Hardness (HRC)

1L E Tempering temperature ('C)

— \ (O|I quench)
— |
NS \
A§C /8‘50°c
W
60 S5
/?\ A
800°C
825C \§
Q
50
40500 200 300 400 500

I,
AN
AN
NANY
x 1,175
AQ 1507
A\, /1.125C
\
\
L
500 550 600 700

i/ 1,180°C
68 £ 7. 160CH
[ 1.140C
1,12‘o°c
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Dimensional change after heat treatment of cold dies steel Dimensional changes after heat treatment
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Secular change and stabilizing treatment on cold work tool steel Secular change and sub-zero treatment
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Improvement processes of YSS cold work tool steels in terms of hardness and dies for various applications

SETEHOERUETIO— Flow to improve die life of cold work tool steels
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;%ﬁlﬁﬁﬁ@ﬁﬁﬂ&fﬁﬂﬁjﬂ— Flow to reduce die cost of cold work tool steels

Remark : (HRC: rough measure of the hardness range)
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Decrease of dimensional changes
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ISOTROPY tool steel is so named because the difference in
mechanical properties between its longituninal(forging/rolling
direction) and transverse directions are reduced, thus overcoming
a weak point associated with ordinalily processed steels. This
technological concept which is highly evaluated by users of tool
steels is put in use for the production of all our tool steels and
contibutes to stabilizing their characteristics and prolonging
service life of dies/molds made of our steels.
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