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Types of YSS cold work tool steels

#TE Grade =849 (%) Chemical composition
&  JISEM .
YSS Color JIS equivalent AISI | DIN WAr. c Si Mn Cr w Mo \Y Co %@‘fﬂ
- - ] BRHIE R AN
SLD-MAGIC Eﬁ.%iﬁﬁ SIHREAEIA 1 X8 High-performance cold work tool steel Free-gLEming
Original steel elements added
SLD SKD11 D2 [1.2379| 1.5 0.3 0.4 12.0 == 0.9 0.3 =
o)~ am

SLD10 SoCrifl 1010 04| 75| — | 28|04 | —

@ BASiRtE . . .
8 ARK1 ey 07 | 03 | 0.4 | 7.5 1.0 | 0.3 $:0.05
ik
%g SGT SKS3 | 01 [1.2510/ 1.0 | 0.3 | 1.0 | 0.7 | 0.7 | — — —
2k
5 vCs3 SKS93 | W5 1.0 | 0.4 | 09 | 0.4 | — — — —

o

ACD37 ffjfﬂﬁ, A4 09 | 03 |20 | 1.1 | — |13 | — | —
HMD5 ﬁjﬁﬂﬁ, 07 | 10|10 | 12| — |02 | — | —
HPM-MAGIC Ff;fﬂfi, 40HRCH 7UN—RF>£ R A 40HRC pre-hardened steel
YXM1 SKH51 M2 |1.3343| 0.9 0.3 0.4 4.2 6.5 5.0 2.0 —
B
82 YXM4 SKH55 1.3243| 0.9 0.3 0.3 4.2 6.5 5.3 1.9 5.0
55
=® 2
E gl YXR7 0.8 0.8 0.3 4.7 1.3 5.5 1.3 =
T 8| )y
go N
ﬂéYXRs 0.6 1.5 0.4 4.3 — 2.9 1.8 —
T Matrix high
speed steel
YXR33 0.5 0.2 0.5 4.2 1.6 2.0 1.2 =
. 8 HAPSR RN Z 09 | 0.8 | 0.3 | 43 | 20 | 30 | 30 | —
;Eg P/M high
gs HAP10 speed steel |\13 - o 1.4 | 0.6 | 0.3 | 50 | 30 | 6.0 | 3.8 —

i)

Q
I [0}

% E- HAP40 SKH40 1.3244| 1.3 0.3 0.4 4.2 6.0 5.0 3.1 8.0
i o

x ERNAZX

2| HAP72 *%ﬁ hi;}E 2.1 0.4 0.3 4.2 9.5 8.3 5.0 9.5

o speed steel

SENTATESRORE

Applications in cold work dies

AR HEif$RTiER Recommended YSS steel
R . ﬁ HRC — iz %8 For mass production use
Application SemEd
hardness e GEEIES itEEFER For abrasion resistance | &2 For impact resistance
%o RER (/)W) IR EY) Blanking dies (small progressive)|  58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
B o | heE®(RE) —iEMA For general sheet use 55-60 HMD5 SLD, SLD-MAGIC ARK1
17, §’ Blanking dies — B4 /N1 T2 For general heavy plate use 58-62 SLD, SLD-MAGIC, ARK1 HAP10, HAP40 YXM1, YXR7, HAP5R
é § BT - #0)BY —fEMA For general sheet use 58-62 SLD SLD-MAGIC ARK1
Bending and Swaging dies| —f&/E4)F-/\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
;‘?2 ‘g Foging dies It A Female die 55-60 SLD, SLD-MAGIC,ARK1 YXM1, HAP10 YXR7, YXR3, HAP5R
;1% g ANYTALTEAR R Male die 58-62 SLD, SLD-MAGIC HAP40, YXM4 YXM1, YXR7, YXR3
= S Heading dies e EY Female die 55-60 YSM SLD, SLD-MAGIC YXM1, YXR7, YXR3
RLEREZ 1 X Thread forming dies 58-64 SLD YXR7, YXM1,SLD10
AEO—v Cold working rolls >80HS SLD, SLD-MAGIC YXM1, HAP40
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Characteristics

Main Application

SHFGHOMELEEDNPTSE

MTEBRRRTATL RS

High-performance cold work tool steel attaining

Cold work dies for high-tensile steels, SUS,

AW =T VAL RSN B AR both extended mold life and easy mold fabrication. | mass production, and general use.
THEZEMADNEABZI A, | ARLELMH5. Cold work die steel with high abrasion resistance Calld e les or el 0sa, (e el

BEAMED REFCLLEAE

T+—=3270-)b Sr—

for general use, excellent harden-ability and
minimal quench stress.

shear blade.

A4 2 TREBDHEI62 ~ 64HRC,

Extreamly high hardness with excellent toughness

HETRA BIEREIIES (X in die steels, 62-64HRC. Rolling dies.
S THREIMED RIF L WEHEEE. T ER Cold work die steel with high toughness and Dies for printed circuit board, die plates,
Ry AR A A X8R, AER 4147 —Mt improved machinability. stripper plates.

BNAREIEORAE SRS, X
TOBRAPTAYHENTICEE,

wReEALB. 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.

MBREARODBEERKETE

TLREH ARTR F—

Carbon tool steel for small production to be quenched

Press forming dies, jigs and tools, gauges.

$H, SK105M A %=, in oil. Improved SK105 grade for its hardenabillty.
Zoys - BZohE A S, SGTDHEA HeEaw s Yacuumdqu\_lgheddanfd ajtr q#eréchec:)‘srtteel. i

—3 mprove rade for its hardenability and wire i i X
MDAV RSN T s, =N 4 P! [¢] y Dies for deep drawing, gauges

electric discharge machinability.

NRBEAREL T A TRSD

Steel for flame hardening, resulting in high

7 == R e £ hardness and small strain even with air quenched; Dies for deep drawing.
B EABANE BRI, e e
N - NHe ZE R . . .
40HRCDTUN—K>48, / BEERTLIR 4OHRC pre-hardened steel. f’ress forming dies for small production,
ALE jigs and tools.
S ARG EETE High speed steel with high abrasion resistance and
g . § N, MEIEZE = gh sp! 9 : . . . .
it EEFEME . BIMER DN /N R, S el Cold forging dies, cold heading dies, slitter.
it BEFE N | MG TR R D " " High speed steel to prevent from abrasion, seizure
y VER S50 )F , ’ . . )
N2, AEHER . KR and deformation under high pressure Cold forging dies, drawing dies.

62 ~ 65HRCTHREDEMEERT
TRy I RN R BRI AT,

EA M X AEBER. O—L,
A T AT/

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 TREm D MERT
ANy IZNA R,

Elh RUIIRARE

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

Dies to be used for cracking or chipping resistance.

N AR TREOHMEERT

YRy T 2N R 5EE54 ~ 58HRC,

AREREE RRERER

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

Cold forging dies,
warm forging dies.

A M- .
SRR R, ;’:i%%?*;]/ g E;ter:? :t';'etlo ugh Powder Metallurgy process high | | ¢ cing dies, fine blanking dies.
SE MR/ N X, ff{%ff;#‘/ﬁ‘ﬂ Egg:::getfugh RIS My Eesssol Cold forging dies, fine blanking dies.
/m-\j?ji'& FPEREORRBHR ZBEERTLIE O-IL :r/::j/l tlzgghsnie;dfj:ege;,g:| :g: abrasion resistance Press forming dies for mass production, roll.
SEE CRe DMEFEMEE REMABBMEMIAESE, P/M high speed steel with high hardness and Cold plastic working dies of long life,
BUEBERNAZ, SHEEICE—ILR SR highest abrasion resistance. high performanced IC molds.
R EF18ATESR Recommended YSS steel
A i ﬁ HRC —iA %8&H For mass production use
Application Standard For
hardness el 02 MEEFER For abrasion resistance | THETZF For impact resistance
{él, g RIZLTHEAR SEYMA For sheet use 55-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40 YXR3, YXR7
" .E Trimming dies E# R For heavy plate use 50-55 DAC, DM
7JIE g O—IWRFRELTEAR Cold hobbing dies 55-60 SLD, SLD-MAGIC YXM1
& | BlREF(R Drawing dies 57-62 SLD, YXM1 HAP40
Sp—TL—K (EH) SEiRA For sheet service 55-60 SLD, SLD-MAGIC, ARK1 YXM1, YXR7 YXR3

jg & | Sheaingblace iR A For medium plate 53-58 | SLD, SLD-MAGIC, ARK1, ACDS YXR33
i 3 | (straight tooth) ERA For heavy plate 48-53 DM, ACD8
4}% »_E O—%)—>v—-Xyi Rotary shear slitters 54-60 SLD, SLD-MAGIC, ARK1 YXM1, HAP40

S | ELubiv— M A (50mmKRii) Thicknesses 50mm and under 50-55 DM, ACD8

Billet shear KM (50mmLLE) Thicknesses over 50mm 48-53 DAC, DM, ACD8
a2 Gauges 60-64 SGT, ACD37, YCS3
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Characteristics of YSS cold work tool steels

ZTEMEBEDIFERIETT Characteristics of steels

\ [ - 5%miE (VISER)

Y

A

- . BENA X Standard steel (JIS equivalent)
2 SSL P/M high speed steel CO - RxiR
g Original steel
3] \ 1r =
0 ear resistance
a3 YXM1 #14 Toughness S=
5 /
g 2Ry T ZNA X

Matrix high speed steel

SLD
RHIE RAF ’

%D( Excellent machinability Btk
e el IN \Tiushness
1H'|:‘ Air hardening steel
= Z

—
T -

VETIN TTSeell_ pEaE 40HRCTUN—K48
YCS3 Flame hardening steel sSsZE 40HRC pre-hardened steel

For small production

M EERE

RIS - EINME  Toughness

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

i & T EEFEE % B o B HILIEE HRHIE B | REES(HRC)

Grade res\g‘te:r:ce r::ie:t:ﬂfe Toughness Hardenability Dist?:leizpmk;);:]eat Machinability Weldability E;?gg:s:
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
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 Br~3)
ACD37 B A” B A* 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 Cc 58~64
YXM4 ATF 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* i 54~58
HAP5R A A A" A A B c 58~62
HAP10 A" A* A A A B~ C 62~65
HAP40 A*F At A- B A c* C 64~67
HAP72 AT AT C A” A ca D 68~71

(ArEbEh, TIE&5ICREF) (A s the uppermost level and * indicates higher performance)

liY YSS COLD WORK TOOL STEELS
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THEEFEME  Wear resistance

Ei I & (HRC) LEFEFER  Specific abrasion volume (mm3/mm?2 - mm) X107
Grade Hardness 05 1.0 15 20
| | | |

SLD-MAGIC 620 [

SLD 600 |

ARK1 500 |

SGT 600  |HIn

YCS3 600 |

ACD37 600 [

YXM1 655  |mmmm

YXM4 660 |

YXR7 65.0 _ KRR

YXR3 500 |Immmmmn B % #1: SIS
FEFERERE : 400m

YXR33 580 | BEESERE © 0.76m/s

HAP5R 60.0 [ o E: 67N
Ohgoshi-method wear test

HAP10 64.0 - Work material  : SCM415

HAP40 67.0 - Friction distance : 400m
Fricti 1 0.76m/

HAP72 70.0 - nggon speed : gn\?m s

kDA (N/mm?) (kgf/mm?2)
Bending strength
6,000

~| 600
-&) 5,000 — 500
=
£ x
)
2 4000 -~ o 1 400
@ < e >
o 3000 - ST AN (veb\ffpm _| 300
£ I N R URE
2 P V40
2,000 |- mE | Vo,
Cemented ~™=-=-* — Ay
carbide
1,000 | | | | | | | | | 100
56 58 60 62 64 66 68 70 72
& Hardness(HRC)
v )lE—EZ(E (J/em?) (kgf-m/cm2)
Charpy impact value % 200 ] 20
= I~ .
& L YXR33 ]
g s ]
5 1501~ 45
8 B 7
o - .
§ B YX| HAP5R N
e 100|- R’.B’-\ J10
= N i
= - -
5 - ARK1 ]
- 60 |- —1 6
= s |
% L
. ol SLD-MAGIC 1.
By — Al
3 L SLD\ — \ ]
N _\ % T=_
X ol YXM4 N -2
2 —'A”f‘@_
E -
=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 [S)
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[EHETR Compressive strength S |3R5AE Tensile strength

(N/mm?) (kgf/mm?)
5,000
1500
[EfEES +
4,000+ Compressive SLb
< strength 1400
0
c
Y
k7
()
=
?
g 0.2%iit 77
0.2%Proof
§ E stress 1300
U
o
&
H
0.02%ffi 13
2,000t 0.02%Proof
stress 1200
1,000 ' ' ' ' ' ' ' ' ' ' ' ' 100
56 58 60 62 64 66 68 70

#8& Hardness (HRC)

(N/mm2)

(kgf/mm?2)

2,600

2,400 L

2,200 |
—o0— YXM1

2000 —*— SB

1,800 |-

1,600 -

1,400 -

1,200 -

5|5R58& Tensile strength

1,000 -

800

600

400 |-

200 -

0

5|5RaES

Tensile
strength

0.2%ffi 713
0.2%Proof
stress

0.02%l 4
0.02%Proof
stress

1 260

1 240

1220

1 200

41 180

-1 160

4140

4120

-4 100

1 1
20 25 30 35 40 45 50 55 6

##& Hardness (HRC)

JEHERE  Fatigue strength

(N/mm?2)
1,400
I HAP5R (62HRC)
1,200 —
é i YXR33(58HRC) HAP10(65HRC)
17
£ 1,000
=2
i YXR7 (62HRC)
800
SLD (58HRC) SLD:MAGIC
i (6THRC) \Y‘XM-L(GSHRC) S R
600 | . | | Rotating bending fatigue test
104 10° 108 107
#&1)3ELE1 % Number of test cycle
PAIBEEIE  physical properties
4918 I ERIREL HizBR YUR
s Thermal expansion Coef. Thermal conductivity Young’s modulus
Grade %10-8/°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 14.3 259 207
YXM1 11.2 21.0 216
YXR3 11.3 18.7 212
HAP40 10.3 19.3 227

YSS COLD WORK TOOL STEELS




PAY/bOES

YSS sENMNTIATEROZNE

Heat treatment of YSS cold work tool steels

BEAN Hardening

*EAMNBBE HLCSHH ROV TIE ZMRBOIZEHMNIBE G2 TSI,
* Please refer to the standard heat-treatment condition of each grade for hardening and quenching condition.

OSETEM. WEIEH O=EE T Eiff
Alloy tool steels, Carbon tool steels High speed tool steels
IERE IERE
Quenching temperature Quenching temperature
750~800°C 850C
R¥FRSE (R¥5REE
Holding time Holding time
500~600C T 500~600C T . .
(FTxICLB) (THIzE?) 450~550C {,%/%(YXRZ a24%)
Refer to Refer to S s R
Tx2 Tx1 the table 30min/25mm T2 the table 30min/25mm cooing) Tempering
1EE T3 2B F# FEINIIE= 1EE T3 2B F#h BEAINER
#180°C
First Second Austenitization First Second  Austenitization About 80°C
pre-heating pre-heating pre-heating pre-heating
JEREADNZMRIFAFRE Holding time at austenitizing temperature BEANNZARIFOERS Holding time at austenitizing temperature
= ik P (mm)
r"‘?rﬁ‘cl((g’sg) =15/ 25 | 50 | 75 |100| 125|150 |200 | 300 Heating | . A;Thickness 5 11020 | 30|40 |50 |60 | 70| 80 | 90
furface RFFE Time
RIS | REEE®) | 60 | 90 |160|240| 280|350 |390 | 420 | 440|495
(%) | 15| 25|40 |50|60]|65|70 80100 YRR | Holdng tine (ec)
s Salt bath &
Holding time 155
(min) Magnification | X12| X9 | X8 | X8 | X7 | X7 |X6.5| X6 |X5.5[xX5.5
(Holding time/Thickness)

) VI RIGDL T FREFTHIEARHREL  RIFREE=RAREET 3,
Note: If you take preheating time, dipping time can be regarded as holding time.

BERL Tempering

SE1: ARHEE500CELEDBERELEL, 250~500CHBRLDBATX1.5, 250 CLIFDBERLETX2ELET.
MEE| 8 . e a = . . . NEY
BRUBE 12 BRBRLET S5 RBE2E. CoABEEMIE DA b3 L BETT,
Tempering temperature 3 BEE T 2M0EHE . —HIC600°CLLEDBERUIFIHMAE T T30 TRIFTLE,

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

BRRURIFRERE (h)
Holding time for tempering

1 1.5 2 3 4 5 6 7 8

EIEFEL Annealing

1.ZMIEERIEBREELIRINTVIO T, BRIRMEBEAELIE 1. All material is delivered as spheroidized annealed

RETY, condition.
2BEBRELTERTHZE I SRR LIRAELEERL T 2. After reforging, spheroidizing is to be done before
B CDORRISIEAE S INITEZ(E %5 T B BB, hardening. Please refer to the standard heat treatment

BISHIREBAELILARINT (ARIBIE ABEE. 20f) 55 OO
WMEETBEIIN TOR HERVERE . 8D LI B DO ENIBE TN 3. Stress relief annealing is to be done to remove stress

EHDE=HICTVET, caused by cold working such as drawing and rolling and to
@B 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 |4
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Eé?&ﬂiﬂ%ﬁ: Standard heat treatment conditions

@ & 9 AFES (HBW) paERR(C) BABRUBA(HRC)  ltEL
Grade Hardness as delivering AN BEEL Tempered hardness Annealing
Hardening Tempering

SLD-MAGIC <ok 1.010~1040 2% S00%£1180 25 =60 830~880 éféfng
SLD <048 1.000~1,050 24 S00E/K180 25 >58 CEUSEED ﬁoﬁng
;%é SLD10 =248 1020~1,070 =& 5%0 =& =62 B e
E%’ ARK <048 1010~1040 @4 5003%13180 4 >58 e gfoﬁng
%% SGT =217 800~8%0 s 180 24 260 0T B
ﬁﬂg Ycs3 =212 eI e 180 @ =63 WOE
ACD37 =235 830~670 2% 180 =& =58 7808w j:féﬁng
VDS <035 ala’m_eﬁ;régn'?ﬁ:gﬁﬂu%%fg 940~1100°C _ TS éfc;ﬁng
a2 | Vo s N N s
2 oo <o |(QEEIE0 AR, | oo st zes [0, 52,
= s | QNS B, | e g, e
22| YxRs =241 | (JI130°1180 Ormenn | %70 BE, 257 | Soucoaine
T | yxR33 <oa1 1,080~1,140 g?fﬁuemh 550~600 24 =54 800~880 ﬁéfng
Qé HAP5R =269 1.120~1,160 g}'fﬁuench HOEED 20 =58 S ifc;)ﬁng
E% HAP10 =269 (11701190 M oo 550~880 2% 263 080 A
L 2| HAP40 =277 (11201210 A oo Elas =66 B
M= | parro =352 1180~1210 i 560~880 =7 =68 i

(1) BEAHMROTE
(2) BHELHKOTE ML EETZTE
*JISESH RO E LV EEAI3H91 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
B AN &) D EREES60HRCH 1S
ShAmAABER

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

FOHE  BARED S

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

BENRE+ER
2

(Quenching temperature + Room temperature) / 2”

FTAHAATBICET 35

70
L
LAl —_—
s N 1~~L] ] >
T~~+=_YXR7(1,180°C
\ "R/ (11800
\F- SGT(850C) IPAaR"
50 YXM1(1,180°C) \\ .
20
= \. \ SLD(1,025C)
§I40 N \(J
& +U
S E N u \
\~‘\
30 4 N
N
\\\
~|
20 ‘ . . ~
8¢ 20¢* 170¢*
[ 70¢% 1809 550
10 ¢ [¢ 1] Lo |
1.0 20 30 40 6.0 8010 20 30 40 60 80100 200 400 600 800 1,000
/48R (min) (x4 Yoms)

Half cooling time (min)

[3:Air cool, ¥¢:Oil quench)




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

Isotro

F4/hOEA

Dy

FE& Hardness (HRC)

1RUIBE Tempering temperature (C)

7% Hardness (HRC)

1RLRE Tempering temperature (C)

1 0500

65

60

2;5&1 o

55

=

45

400

66

64

62

60

58

56

100 200 300 400 500 600

500520 540 560 580 600 620

5 Hardness (HRC)

1EERLIBE Tempering temperature (C)

& Hardness (HRC)

BERUIBE

650 o
O\

X

60 >
1,000°C
55
50
45
40
0 100200 300 400 500 600

66

64

62

60

1,120C7

58

56

500 520 540 560 580 600

Tempering temperature (C)

& Hardness (HRC)

/Ehkﬁs)\n
Oil quench

60

850C

|
!
/ |

800°

A

50

825C

40

0

100 200 300 400 500

BRUBE Tempering temperature (C)

66
64
I,
AN
PR Z4AN AN
7 \A\\
\ \ 1,175C
5% AQ 1.150C
T A 1,125C
I
) —
[}
g
56
5 \
y 54
& \\
52
L
50
48500 550 600 700
BiRLIBE Tempering temperature (C)

& Hardness (HRC)

820 C/Ehl’ﬁslﬂ

Oil quench

60

N

\\

40 O—
0 100 200 300 400 500 600

BRUBE Tempering temperature (C)

FEE Hardness (HRC)

58

56

1,1407

54

1,120C

52

1,080°C

|

50

\

48

46

44

500

550

600 650

BRUIBE Tempering temperature (C)

Emem ] e HAP40 HAPT2

#F& Hardness (HRC)

66
64 1,160°C
S INY 1,140C
@ A/A\A
I~
A\ Yo
60 AN
SN
vA
1,120C \\
58—
\\s
Y
56
54

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

FE Hardness (HRC)

EERLIBE Tempering temperature (C)

68

66

64

62

60

58

56

520 540 560 580 600

& Hardness (HRC)

l) 200°c|
1,180
68 Z. \\<%1,160°C—
7 AN 6X 1,140
—“% 1 120C
66 VSN ‘
‘%i\\ﬁ
64
V
62
60
58
56

520 540

560 580 600

BRUBE Tempering temperature (C)

5 Hardness (HRC)

N
1,160°C4, /] NN
1.180C (24 N

3y (// \\

68 7 “\
Y|-1.200C D
[ N1 220

66

64

62

60

500 520 540 560 580 600

BRUEE Tempering temperature (C)

'YSS COLD WORK TOOL STEELS
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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

;%ﬁlﬁfﬁ@%ﬁ&%jﬂ— Flowchart to improve die life of cold work tool steels
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Isotropy

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.
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