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YSS High Speed Tool Steels are used not only for
cutting tools but also various forming tools which
require higher wear resistance and toughness. Along
with conventional type steels, there are some grades
made by powder metallurgy process (HAP series) that
has superb wear resistance and toughness because of
higher alloy content and uniform fine microstructure.
YSS High Speed Tool Steels are made of strictly
chosen raw material, and made with advanced refining
and casting (powder metallurgy) technologies.

Outstanding features;

1 High toughness

2 High wear resistance

3 Stabilized heat treatment property

4 Stable performance due to uniform and fine carbide distribution

5 Good mechanical properties coming from fine and uniform grain
size

6 High purity with least inclusions and gases
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YSS COLD WORK TOOL STEELS

YSS SENNTATEMHOERR

Types of YSS cold work tool steels

Isotrop

DHLLTTE—FT

#i1E Grade {EZ 4% (%) Chemical composition
’ LSTE TEA® Characteristics Main Application
YSS & | ISHE | o) lowwn) € | Si | Mn | Cr | W | Mo | V | Co | ZOfts PP
Color | JIS equivalent
B RTE L BEA B A - ) fRHISTIR AN SRFEGOELEDNPTSE IMTEBRRRTATLXE | High-performance cold work tool steel attaining Cold work dies for high-tensile steels, SUS,
SLD-MAGIC Original steel SHEESREA 1 X8  High-performance cold work tool steel ereer%_ecr?ttsng%ded L RE AR 4 A X5, B AL R0 both extended mold life and easy mold fabrication. | mass production, and general use.
THEEEE M A DSR4 1 X4, AR RIS, Cold work die steel with high abrasicl:p resistance Bl wak el ey aemer ves, g ol
SLD SKD11 | D2 12379 1.6 | 0.3 | 0.4 1120 ) — | 0.9 ) 03 | — BARSRECBAZN. | 74-2U0-M v e i
q
8%Cr§ﬁ ﬁflﬂﬁ‘f‘%%(]ﬁféGZ ~ 64HRC. e B Extreamly high hardness with excellent toughness . .
SLD10 8% Cr steel 1.0 1.0 0.4 7.5 — 2.8 0.4 — ML, EEREERE S X in die steels, 62-64HRG. Rolling dies.
P FFIRE o . S TS RAF REEALE TN ER Cold work die steel with high toughness and Dies for printed circuit board, die plates,
5 % ARK1 Original steel 0.7 0.3 0.4 7.5 — 1.0 0.3 $:0.05 <)y 241 X8 A4E 447 —Mtb improved machinability. stripper plates.
E _8 SGT SKS3 o1 l12510/ 1.0 0.3 1.0 0.7 0.7 Bhi-wEIEOARSEREE, X4 AT 5 Cold wlork dieSstegl Iwi’th superior m:(;hinability;pr f
he] . . . . . — — — AT —yzr T general use; Special care is required for quenching Dies for deep drawing, gauges.
g! X ' TOBRAPTIYIBMTICER, = large-size dies or wire electric discharge machining. ) 9 9219
Mg RN BEERRELE -
RL= S Carbon tool steel f Il production to b hed . S
B vess SKS93 | WS 10 o0a|os 0a| — | — | — | - BRAROIRESBIRIR | L xeW WA 1=y | Sl rana o boored | e ming o s and oo s
(& -
R e o o o 7o B2 ASH. SGTDHEA o pe s Vacuum quenched and air quenched steel. ) . A
ACD37 Original steel A4 0.9 0.3 2.0 1.1 1.3 . DT BA T A, ReALR 4 Lr{;;;:c:i\ée;sscGh:rg;aﬁzgrirl]tasbri}:;t.ienabnllty and wire | Dies for deep drawing, gauges.
= NRBEAREL T, ZBATESH Steel for flame hardening, resulting in high
HMD5 (I:ﬁjjﬁiﬁjil 0.7 1.0 1.0 1.2 — 0.2 — — = BabIEN ,é;;’fiﬂﬂ REHER harddnessldangilsmall strain even with air quenched; Dies for deep drawing.
SN ®© © good weldability.
i . . . - 7l ing di i
HPM-MAGIC ffjfﬂfi, 40HRCZU/N—K>£5f4H 40HRC pre-hardened steel 40HRCOTYN—F> 48, ;gﬁﬁﬁm’“ 40HRC pre-hardened steel. e togy ) ces for smallproduction.
/D 7~ .
0.9 0.3 0.4 4.2 6.5 5.0 2.0 — THEEFE M. $IMEADAB/NT X AREsEER EETE. High speed steel with high abrasion resistance and X . . : .
YXM1 SKH51 | M2 |1.3343 L L . : b . . S P o ZU Ny RIS freaE] s Cold forging dies, cold heading dies, slitter.
A TRHAEFENE . fifige ottt TRAE A D) High speed steel from abrasion, sei
2% v Sss | 13243 09 | 03 | 08 | 42 | 65 | 53 | 19 | 50 e —— i s st ot o S | s g
=35 — — = — -
&E S 62 ~ 65HRCTHREDEIMEERT HES M X SREEER. O—IL, Matrix high speed steel, extremely highest Rolling dies, cold forging dies, roll, cold forging
E T YXR7 ‘ 0.8 0.8 0.3 4.7 1.3 5.5 1.3 — TR XN R, 2RI AT, ARSI N T AT/ F toughngss in 62-65HRC. Available for vacuum panches, blanking panches.
TS <)y TR quenching.
=5 o 58 ~ 61HRCTHREDEMEERT . Matrix high speed steel f I use, I
ﬁ S YXR3 M/t\"rh?h 0.6 1.5 0.4 4.3 — 2.9 1.8 — ;‘}‘Lﬁﬁ?l\'}v?}(/\ﬂ'?;o = Eh xifxtkALE hig:\:;t tlgu;r?::sssi:meses—ce): EIeRrga use, extremel | Dies to be used for cracking or chipping resistance.
T atrix hig
speed steel N AR TREDOHIEERT 5 2 Matrix high speed steel highest toughness in high Cold forging dies,
YXR33 0.5 0.2 0.5 4.2 1.6 2.0 1.2 - TRy 7 RN R BB&54 ~ 58HRC, AEBER. RRERER speed steels. Standard hardness 54-58HRC. warm forging dies.
YERY .
W § HAP5R RIS X 0.9 0.8 0.3 4.3 2.0 3.0 3.0 — SEMEER/N R, ;iiﬁg/bjj/#\/ﬁﬁ E;;:?setzetfugh Powder Metallurgy process high Cold forging dies, fine blanking dies.
0 3 .
x-= P/M high an -
g g HAP10 speed steel |\13: o 1.4 0.6 0.3 5.0 3.0 6.0 3.8 — SRR NT R, 7:}13%77/#:/7.@ E;;r::::z;fugh Powder Metallurgy process high Cold forging dies, fine blanking dies.
@
Tg g M . ET) SR FA . - . .
8 E- HAP40 SKH40 1.3244| 1.3 0.3 0.4 4.2 6.0 5.0 3.1 8.0 Eﬁ'\f?fl‘i WERBORAHR ZEEERTLZE O-L :rﬁlzint}:)lgghiiiesdf;:iir\\’:rt; Ef: abrasion resistance Press forming dies for mass production, roll.
il o o .
T = =
RN X SEE CRaDMEFRLEE REGABBEMIAESR, P/M high speed steel with high hardness and Cold plastic working dies of long life,
§ HAP72 sf)/e'\e/zldhis%gel 2.1 0.4 0.3 4.2 9.5 8.3 5.0 9.5 BUEHMERN R, EMEEICE—ILRE R highest abrasion resistance. high performanced IC molds.
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Appllcatlons in cold work dies

74/N:|t'f

ERE EF18ATESR Recommended YSS steel
A i ﬁ HRC —h A %E8H For mass production use
Application Standard
hardness Boqospeluse it EEFEM For abrasion resistance | THETZ For impact resistance
%o REE (Y. IE=EY) Blanking dies (small, progressive) 58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
B oo | heEE (RE) —EMA For general sheet use 55-60 HMD5 SLD, SLD-MAGIC ARK1
[ § Blanking dies —#REHMA /N7 For general heavy plate use 58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
é § BT - 4B —HEMA For general sheet use 58-62 SLD SLD-MAGIC ARK1
Bending and Swaging dies| —fi§/E4JFH+/\17>~ For general heavy plate use 58-62 SLD, SLD-MAGIC HAP40 YXM1
it é $BER ) Male die 58-63 SLD, SLD-MAGIC YXM1, HAP40, YXM4 YXR7, YXR3, HAP10
g?; g Foging dies i 1) Female die 55-60 SLD, SLD-MAGIC,ARK1 YXM1, HAP10 YXR7, YXR3, HAP5R
BE |\ AyForsqz | B Male die 58-62 SLD, SLD-MAGIC HAP40, YXM4 YXM1, YXR7, YXR3
= § | Heading dies e EY Female die 55-60 YSM SLD, SLD-MAGIC YXM1, YXR7, YXR3
RUEEZ 1 X Thread forming dies 58-64 SLD YXR7, YXM1,SLD10
AEn—-v Cold working rolls >80HS SLD, SLD-MAGIC YXM1, HAP40

24 YSS COLD WORK TOOL STEELS

TEAEREX EF18H%ER Recommended YSS steel
&
R & HRC —iBHE %E8H For mass production use
Application Standard
hardness IR GEmCrE e EEFER For abrasion resistance | THETSA For impact resistance
1t g NI TEAZ SEMA For sheet use 55-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40 YXR3, YXR7
,[% :g: Trimming dies |=L7)z] For heavy plate use 50-55 DAC, DM
7:JE g | 3-RRELTEAR Cold hobbing dies 55-60 SLD, SLD-MAGIC YXM1
B & | liREFMR Drawing dies 57-62 SLD, YXM1 HAP40
Sp—TL—K (EH) SERA For sheet service 55-60 SLD, SLD-MAGIC, ARK1 YXM1, YXR7 YXR3
ju & | Shearngbiade iR A For medium plate 53-58 | SLD, SLD-MAGIC, ARK1, ACD8 YXR33
#h % (straight tooth) ERA For heavy plate 48-53 DM, ACD8
z‘% % A—%)—>v—-Xyi Rotary shear slitters 54-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40
[5]
S | ELubir— B4 (50mmKi#) Thicknesses 50mm and under 50-55 DM, ACD8
Billet shear KA (50mmLELE) Thicknesses over 50mm 48-53 DAC, DM, ACD8
e Gauges 60-64 SGT, ACD37, YCS3

YSS COLD WORK TOOL STEELS [§¢]
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YSS COLD WORK TOOL STEELS

YSS SN AT Rl D5

Characteristics of YSS cold work tool steels

ZTEMEBEDIFERIETF Characteristics of steels

HWHEIE RAF

Excellent machinability

it
2B

Qghness
Air hardening steel
SGT @ -m
/ o
~——

VESSIN Seeao . 40HRC7UN—R 48
S~ PEERE 40HRC pre-hardened steel

For small production

A
\ [ - 2EEB ISER)
< \\\ s X Standard steel (JIS equivalent)
2 \‘\ P/M high speed steel C O - AxRmEE
g Original steel
f:} YXM4 HAP40
(&) S
T L L
R ear resistance
g YXM1 #1% Toughness <
o
g @ TRy T ZNA R
Matrix high d steel

SLD atrix high speed stee
o
i
H
E

MEEREE

YCS3 Flame hardening steel

iR - EINME  Toughness

%ﬁ#%"":t@tbﬁ Comparison of characteristics

M = i EERE 1% % o4 A EIBE RS A AR | REEE(HRO)
Grade res\g?:r: & r:;?;:ﬂfe Toughness Hardenability Distc;:leigtnmkg/’]theat Machinability Weldability E;?gg:g

SLD-MAGIC A A A” A" A* A” B 58~62
SLD A A B A* At B C 57~63
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 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 A — — A” A" 40

YXM1 A A" A” B B B C 58~64
YXM4 AT A" B B B~ C 62~66
YXR7 A A* A 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* A* A A A B~ C 62~65
HAP40 AtF At A B A c* C 64~67
HAP72 AT AT C A~ A on D 68~71

(APRHEN, TIEE5ICBEP)  (As the uppermost level and * indicates higher performance)

:Y YSS COLD WORK TOOL STEELS
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THEEFEME  Wear resistance

i & (HRC) LEFEFER  Specific abrasion volume (mm3/mm2 - mm) X107
Grade Hardness 0.5 1.0 15 20
| | | |

SLD-MAGIC 620 [

SLD 60.0 s

ARK1 500 |

SGT 60.0 -

YCS3 60.0 -

ACD37 60.0 -

YXM1 655 |

YXM4 660 |

YXR7 65.0 _ KRR

YXR3 59.0 s 18 F # : SCM415
FE¥ERERE : 400m

YXR33 580 | BEESERE © 0.76m/s

HAPSR 600 | ® E:G7N
Ohgoshi-method wear test

HAP10 64.0 - Work material : SCM415

HAP40 67.0 - Friction distance : 400m
Fricti :0.76m/

HAP72 70.0 - nggon speed . (6)7[\(15 me

i h (N/mm?) (kgf/mm?2)
Bending strength
6,000 —

—| 600
ARK1
£ 5000 |- X — 500
c YXM1
g N\a—. HAP5R
%) =" 0o—~¢
® 4000 |- A = o s
2 N K
8 SLD-MAGIC * o
oo HAP72
o 3000 SGT AN m _| 300
£ I N R URA
B P V40
2,000 - 1 A
Cemented -2/ {100
carbide
1,000 | | | | | | | | | 100
56 58 60 62 64 66 68 70 72
& Hardness(HRC)
vV E—EE(E (J/cm2) (kgf-m/om2)
Charpy impact value ] 200 ] 20
T L
9 i
b L YXR33 ]
5 : 1
& B 7
o - -
S B YX| HAP5SR N
g 100 RE\ {10
o = .
£ - _
= - ARK1 .
\ 60 |- —16
- RS .
% L
; 20l SLD-MAGIC 14
y — Al
3 L SLD\ — \ i
~ _\ 1 T~
X ol YXM4 N -2
2 S -—Hapy,
£ - 7
£
=4 0 | L | L | L | L | L | L | L | L | 0

54 56 58 60 62 64 66 68 70
& Hardness(HRC)

YSS COLD WORK TOOL STEELS |8
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YSS COLD WORK TOOL STEELS

[EHETR Compressive strength S |3RIR Tensile strength

(N/mm?) (kgf/mm?)
5,000
1500
[EfEES +
4,000} Compressive SLb
< strength 1400
o
c
Y
k7
)
=
?
g 0.2%ii 77
0.2%Proof
§ Lty stress 1300
U
o
&
H
0.02%ffi 51
2,000 | 0.02%Proof
stress 1200
1,000 ' ' ' ' ' ' ' ' ' ' ' L 100
56 58 60 62 64 66 68 70

& Hardness (HRC)

(N/mm2) (kgf/mm2)
2,600
1 260
2,400 |-
-400 1240
2,200 |
—o— YXM1 1220
—e— SLD
2,000 |- Elﬂﬁgﬁé 4 200
Tensile
strength
. 1,800 [ 1180
®
g 16000 1160
g 0.2%ffi 5
% 1,400 - 0.2%Proof 1140
c stress
©
Ié" 1,200 - 4120
bt
= 1,000 | 4100
800 |- 480
0.02% A
600 |- 0.02%Proof 160
stress
400 | 140
200 | 120
0 1 1 1 1 1 1 0

1 1
20 25 30 35 40 45 50 55 6

7#& Hardness (HRC)

JEHEEE  Fatigue strength

(N/mm?)
1,400
- HAP5R (62HRC)
1,200 —
é L YXR33 (58HRC) HAP10(65HRC)
»
£ 1,000
E
I YXR7 (62HRC)
800
SLD (58HRC) SLD:MAGIC
L (61HRC) \Y~xM.1.(65HRC) EEREA TR R R
600 | . | | Rotating bending fatigue test
104 10° 106 107
#&1)3ELE % Number of test cycle
YAIBEEEE  Physical properties
HiE B ERIREL e YUK
i Thermal expansion coefficient Thermal conductivity Young’s modulus
Gl x10-%/°C 20-200°C W/(m-K) 20°C GPa
SLD-MAGIC 12.2 16.5 201
SLD 11.2 20.6 211
SGT 13.6 233 201
YCS3 14.3 259 207
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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Heat treatment of YSS cold work tool steels

BEAN Hardening

*EAMNEBBE HLCSHAH ROV TR ZMRROIZESMNIBE 2T SRR,
* Please refer to the standard heat-treatment condition of each grade for hardening and quenching condition.

OSETEM. RETEM O EETEM
Alloy tool steels, Carbon tool steels High speed tool steels
IEERE IEGERE
Quenching temperature Quenching temperature
750~800°C 850C
{RIFRER TRIFSE
Holding time Holding time
500~600C T 500~600C T e .
(FTxICLB) (TRIzE3) 450~550C ﬁ'—i/%(YXlRi 245
Refer to Refer to SI(OY‘”)/(S?;“”% 1EERL
T2 Tx1 the table 30min/25mm T2 the table 30min/25mm) co'olir?g) Tempering
1T 2B F#h LI I 1R F# 2B T #h B A DR
#180°C
First Second Austenitization First Second  Austenitization About 80°C
pre-heating pre-heating pre-heating pre-heating
JRADNZMRIFAFRE Holding time at austenitizing temperature WA NNZARIFIERS Holding time at austenitizing temperature
5 Ik AIE (mm)
@.ﬁl((gsg) =15/ 25| 50 | 75 |100|125|150|200| 300 Heating | . A;Thickness 5 11020 | 30|40 |50 |60 | 70| 80 | 90
furnace | FEfE] Time
RIRE | REEE®) | 60 | 90 |160|240| 280|350 |390 | 420 | 440|495
(%) | 15|25 40|50 |60 |65 70|80 |100 YJLh/A2 | Rolding time (sec)
N Salt bath &
Holding time 155
(min) Magnification [ X12| X9 | X8 | X8 | X7 | X7 |X6.5| X6 |X5.5|X5.5
(Holding time/Thickness)

E) VIV RSD S FRETICEERTIREL  RIFME=REMEET 3,
Note: If you take preheating time, dipping time can be regarded as holding time.

BERL Tempering

A1 ANEHEIIS00°CLLEDBRLEL, 250~500CHBRRLDIZETX1.5, 250 CLU T DRRLIBTX2ELE T,

BRUEE 12 BRBRLET S5 RBE2E. CoABEEMIE DA b3 L BETT,
Tempering temperature 3 BRE T DB E . —AREIC600CLLE DBERUISHHENET 30 TRI TS,

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.

Note2: Tempering is required no less than two times for grades containing no cobalt and at least three times for
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.
PIE (mm) Thickness =25 26 - 35 36 - 64 65 - 84 85-124 125-174 | 175-249 | 250 - 349 | 350 - 499
BRI IFRERE (h)
Holding time for tempering 1 15 2 3 4 5 6 7 8

BEIEFEL Annealing

1. ZMEBERIEBLAEUIBEINATVWSO T BIRIEBRELEELIE 1. All material is delivered as spheroidized annealed

ANETY, condition.
2EBELTERTHEIE SRR LIRAELEERL T 2. After reforging, spheroidizing is to be done before
AL, COREIIIEE SN EZAAEE TS BREN, hardening. Please refer to the standard heat treatment

conditions.

SISNBRERLEUISABINT (55 [ S BELE. 20Ofth) $5
WEEIEII TR AERGE LI BDOEMIBE;) 3. Stress relief annealing is to be done to remove stress

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

¢ Holding time : 1h/25mm thickness

YSS COLD WORK TOOL STEELS
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YSS COLD WORK TOOL STEELS

IEAEBRINIPESE(H  Standard heat treatment conditions

HALIZRE (C) O
B e B el e
Hardening Tempering

SLD-MAGIC <ok 1,010~1,040 %r;{ljool S00%£K180 25 =60 830~880 éféfng
SLD <048 1.000~1,050 24 SO0E/H180 24 >58 EEUEED ﬁoﬁng
;%é SLD10 =248 1020~1,070 =& 5%0 =& =62 B e
Eg ARK <048 1.010~1040 @4 5003%13180 & >58 s gfoﬁng
%% SGT =217 800~8%0 s 180 24 260 T
%g YCcs3 =212 Y e 180 @ =63 WSS
ACD37 =235 830~870 s 180 2% =58 5080, ifc;)ﬁng
VDS <035 a%%&%’%@wm%ﬁg 940~1100°C _ 825~8;§)W ﬁéfng
ag| v s = s
HEZ = |z an,, | e 2 zes [0, 58,
I ser | (LIS g, | s 2 zor |o0em, 3
T s | QUETE B, | e st e [0 B
T | yxR33 <oa1 1,080~1,140 g#%;uemh 550~600 2% =54 800~880 ﬁéﬁng
Q% HAP5R =269 1.120~1,160 i)“?f‘“;ueich OG0 2 =58 S ﬁéfng
x2 — A — — oo aa
5| e s | (DU BA., | S g2, T
2 - — — = o
éé’ HAP40 =07 &31:128'“}:?;8 Ig?(gue”‘:h 560~580 Z:I?r/zool =66 820 Bglgw ﬁé?i:ng
= | apre =352 1180~1210 s 560~880 =7 =68 i

(1) EmELHIKOTR
(2) WHELHROTE HCEPMELECTITE

*JISESHEBR DR TEC LV EEHAI3H1 5mmA X IE A, £E20mm

(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

BEANIZ LR L EEEB60HRCH S
ShEmAMBEER
The maximum diameter of a round bar

stock that obtains 60 HRC hardness
at its center by quenching.

| mA | A
i’?ﬁ Air cool Oil quench
SLD-MAGIC ¢170 ¢»550
SLD ¢170 ¢»550
ACD37 ¢120 —
SGT ¢8 ¢70
YXM1 ¢20 ¢180
YXR7 ¢170 ¢550
HAP10 — ¢180

YSS COLD WORK TOOL STEELS

BRANBE+ER

FORE  BRARED S 2

Half temperature time : Time required for cooling from quenching temperature to

{(quenching temperature + room temperature) / 2}

FTAHAATBICET 305

70
| L
o T —— JoT )
ool N ] T
T T~~=_YXR7(1,180C)
\ T IN
\F- SGT(850C) IPAaR"
o o \“h
50 YXM1(1,180°C) \\ .
49 \ \ :
§§40 3 SLD(1,025C)
LF N X
. ~<U \
30 S~ .
N
\~~\
<
20 . . . ~—
8¢* 20¢* 1709
[ 70¢% 1807 550¢ 7%
10 ¢ [¢ 1] Lo |
1.0 20 30 40 6.0 8010 20 30 40 60 80100 200 400 600 800 1,000
/4R (min) (x5 Yoms)

Half temperature time (min)

[3:Air cool, ¥¢:Oil quench)




*ﬁl’kﬁﬁ LJEEESEH:%;? Quenched and tempered hardness curves
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FAY/hOES

Dy

FE& Hardness (HRC)

1RUBE Tempering temperature (C)

7% Hardness (HRC)

JRRLBE Tempering temperature (C)

7F& Hardness (HRC)

1 0500

65

60

2;5&1 o

55

=

45

400

68

66

64

62

60

58

56

100 200 300 400 500 600

ko]
.,Qg < 1,220°C
N
AN
ZZNAN\Y
N
f 180°C>< |
\
1,160"(‘/

500520 540 560 580 600 620

66
64 1,160°C
5 —I~< 1.140C
e A/A\“
I~
A\ Yo
60 AN
/4\ VQE
vA
1,120¢C \\
58—
\\s
Y
56
54

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

5 Hardness (HRC)

EERLIBE Tempering temperature (C)

& Hardness (HRC)

BERUBE

FE& Hardness (HRC)

EERLIBE Tempering temperature (C)

650"y 1,050°C
..... o |
““}CV .
X
60 "
1,000C
55
50
45
40
0 100200 300 400 500 600

68

66

64

62

60

58

I§§§&1 ,140°C

1,120C

56

68

66

64

62

60

58

56

500 520 540 560 580 600

Tempering temperature (C)

520 540 560 580 600

& Hardness (HRC)

/Ehkie)\n
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Y A AF DI T BNIRE T

Dimensional change after heat treatment of cold dies steel Dimensional changes after heat treatment
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200L
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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

;%ﬁlﬁfﬁ@%ﬁ&%jﬂ— Flowchart to improve die life of cold work tool steels
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avA1oIb p SLD-MAGIC | | YXR7 HAP40
High cycle (60) (62~64) (64)
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Remark : (HRC: rough standard hardness)

;‘%F'Eﬁlﬁfﬁa)ﬁﬁﬂ&?ﬁ&%jﬂ— Flowchart to reduce die cost of cold work tool steels
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Isotropy

Decrease of dimensional changes

after heat treatment

Flame hardening

Pre-hardened
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service life.
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TEROEERICHEV\FHEZ 2T TVBIOEMERIILTD
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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

YSS COLD WORK TOOL STEELS [l




[ D=y
MARHICHATHRBH A LIS BEIHRE
BARHESR -
ABRHCHEESHEEN THENE » BXEHM
ERFEMAXEBITFEMR o
ABRMCHRATRLEGERBTEH -

http://www.promaxs.com




