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HOT WORK TOOL STEELS
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Chemical compositions of hot work tool steels

%)

$HiE 1L B 5 (%)
Grade Chemical composition
JISERL . . ZDft
YSS JIS equivalent c Si Mn Ni Cr W Mo v Others
DAC SKD61 0.4 1.0 04 - 5.2 — 1.3 0.9
. SKD6 1R i
DAC-i SKDB1 modified FAFHITE Original steel
SKD61#E -
DAC-X SKD61 modified FAFHITE Original steel
SKD61HE ' .
DAC-MAGIC SKD61 modified BERMTE  Original steel
SKD6 1R _ _
DAC10 SKDBmodid 03 03 0.6 5.2 2.7 0.9
SKD61%ER _
DAC3 SKDB I modified 04 03 0.6 0.6 5.1 1.6 0.7
SKD7HER _
DAC40 S A 04 05 05 43 0.7 2.1 09
SKD7%ER _ .
YEM-K SKD7 modified 0.4 0.3 09 0.9 3.4 2.5 0.6 Co:1.0
) SKD8% R _ :
MDC-K ST 04 03 05 4.4 20 1.6 1.7 Co:1.0
SKD6 114l _ — :
FDAC SKDS free uting 04 1.0 0.7 5.2 1.3 04 S:0.1
DM SKT4 05 03 0.9 1.8 1.3 - 04 0.2
YXR33 YhIyIxITA 05 0.2 05 - 42 16 2.0 12 Co: T.OXF
atrix HSS less
('sotropy |
®
FAYROEATEHIE. —RBHOR A THZ5 T (#iH 74V O~ DACO#E
HE) . AAFBEOEBPIMEEDEREERL. S HEEF Toughness of Isoropy DAC
ﬁfC:E)a)_C_g’—o
TEMOEESIFICEEVFHIZZ T TWSZOFITEEIFETD
fHODICEI SN HOFHEDOZRE/LPHEMBLICKEL ﬁ%’
HELTLEY, ol S
=
s
(o]
Isotropy tool steels are so named becase the difference in 3') 5
~
mechanical properties between its longitudinal (forging or rolling f; *§
direction) and transverse directions is reduced, thus overcoming H\\ g
BN
aweak point of ordinarily processed steels. 3 § 05
o
This technological concept, whichis highly evaluated by users of E %ﬁ
<
tool steels, is applied for the production of all our steels and N = :47HRC
contributes significantly to stabilizing their characteristics and Taf;;;e;?ﬁm
enhance their service life. 7Y KROEADAC  SKD61 Longitudinal direction

ﬁ ANYATICEERORMAE, BE., R, B FHEE & SR — 5 ICERRNRMETHD BRDORE

BOERBAAENYOTDLRHBABR T ERLEE T HIENTINET,

Isotropy DAC

ZRILS 2D TIE

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

T RREATTR

Transverse direction
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Applications of hot work tool steels

1 T B D

| Isotropy |

TR HE
B& IRE(ERES Recommended YSS steel
Application Standard —iE S EAEER
hardness = ;
for general use for mass production use
FILEZULAHEA  for Aluminiumalloys DAC, DAC-i DAC-MAGIC, DAC10
41~51HRC
RTZVILE®EA  forMagnesiumalloys FDAC (38~42HRC) DAC-X
5o RS EH for Zinc alloys 41~49HRC DAC-i, DAC, FDAC(38~42HRC)
=
;g Q HESSH for Copper alloys 41~49HRC MDC-K
(&)
£ | mmers 40~50HRC DAC, DAC-i -
F S | Corepinfordie casting 52~58HRC _ YXR33
21k >64HRC
2Y—7 Sleeve ﬁﬂém 5 DAC
J—RXw?Y Gooseneck MgR  forMagnesium 35~45HRC AHD32
FRPS AgR  for Auminium 45~49HRC DAC DAC3, DAC40
Dies Cuff  forCopper 45~49HRC DAC, MDC-K HRD10(56~60HS)
AYFF AT AR for Aluminium 44~50HS DM DAC, DAC3
Containertyre Cufd  forCopper 44~50HS DM DAC
FH2Y—T A£F  forAluminium 60~65HS DAC DAC3
Outersleeve Cufd  forCopper 60~65HS DAC YEM-K
AZF  for Aluminium 60~69HS DAC, DAC3 YEM-K
4‘/#1')—_7’(74#-) #sEA  for pure Copper 46~60HS HRD20(46~51HS) HRD10(56~60HS)
Inner sleeve (Liner)
3 =i forBrass 46~51HS HRD20
?}E § R A¢A  for Aluminium 60~65HS DAC DAC3. YAG300*(69~75HS)
A g | Sem Cuf  forCopper 60~69HS DAC DAC3
S| sy Agf  forAuminum 60~65HS DAC DAC3
Die holder Cuf  forCopper 60~65HS DAC, DAC3 HRD10(56~60HS)
1INy H Diebacker | A4.Cuf for Aluminiumorcopper |  60~65HS DM, DAC DAC3
<IVRLIL A4H for Aluminium 60~65HS DAC DAC3
Mandrel Cufd  forCopper 60~65HS DAC YEM-K
F2—70Ovy AZR  forAluminium 60~65HS DAC DAC3
Dummy block Cufd  forCopper 60~65HS DAC, DAC3 HRD10(56~60HS)
N> RLIViILS Mandrelholder | A 4. Cuff for Aluminumorcopper | 60~65HS DM, DAC DAC3
RILRT— Bolster A4.CuF for Auminumorcopper |  55~60HS DM, DAC DAC3
I\ forsmallsize dies 55~65HS
DAC, DAC3, DAC-i YEM-K, MDC-K
TLARE . R for middle size dies 52~62HS
for press forging
K¥IF  forlargesize dies 46~56HS DAC, DAC-i DAC3
- L JINIFR  forsmallsize dies 55~59HS
]2 | N\yv—mER .
% g for hammer forging ¥ formiddle size dies 53~57HS DM
E K#¥A  forlarge size dies 50~55HS
mEBER Warm forging dies 50~59HRC MDC-K YXR3, YXR33
AN GG A Rk Header dies 45~49HRC YEM-K MDC-K
77ty ~NY—IL  Upsettool 46~50HRC DAC YEM-K
¥ —7L—R*  Shearblade 37~45HRC DAC, DM, DAC-i —
XEMRE Ly MIRTR MOKM)L SR RO R

Use for thick billet shearing

Use for bolt hot forming

AHYOTICREDORMEE, BE, K5k, B, T . LT — Y IC LR RNBETHD . BRDHm
BOFEEAANTOT DLEHABRRBIFERLEETZHIEN
arts, ranking and eve
lis catalog and its contents are subjec

<Attention> The charact:

guarantee the quality of the product.

stics, pho

TVET,

n of this catalog are representative value by our
change without notice.

ZRAF T HHDTIE

test data, it does not

03



HOT WORK TOOL STEELS

ANE I T AT BT

Types and features of hot work tool steels

[TLLTY
(\(
pll

04

st
Grade
JSE ¥ R Features
YSS JIS equivalent
- . —— N I fE Standard grade for general use with good balance
DAC SKD61 F ?E%g i l%% Q; g ?L% i\;‘ﬁ ? é\ﬂ‘ﬂv‘{ cEns of toughness, strength at elevated temperature and with
RIL\RICE ! - excellent hardenabilty.
N e N Next-generation standard steel withimproved toughness
AR i | = om h )
DAC-i SKD61 &E gg ;Ffﬂ;\f {zg ; ; /i ;ﬁ_t Pé]?ﬂb BltcmRREz and high-temperature strength through composition
SKD61 modified @I ’ adjustment and process innovation.
e — 7 e New high-performance die casting mold steels with higher
AN e 0y =N =]
DAC-X SKD61&%E = ij\ af%iz%zz\i g;ifg gtﬁz}?{ ?g;‘g?}f ? fj levels of high-temperature strength and toughness than
- SKD61modified j'? LS a 97 j'jm;\ y\éw ! Fﬁfﬁ\ mATS conventional high-performance materials through
g =IlhRe e compositional improvements and process innovations.
. ) B v = s = [T High performance die steel for die casting with well
SmRE HEEZSRITTNIVIIELEMkRE
SKD61HE 15 VR Tt Z e balanced strength and toughness and strength at elevated
DAC-MAGIC SKD61modified g‘J;jéT,:fn%ﬁ?\fg" WE=ho 5y 1 WISDER temperature. Excellent heat crack and stress corrosion
= = ° crackresistance.
— Excellent heat crack and wear resistance at elevated
f— w71 BT B B ciondi ;
DAC10 SKD&1%= @57‘3 Xl\ f ,5 ;3 F!ﬂij bflm%*ﬁ%%%zz’ B temperature. Steel for precision die casting and hot press
SKD61modified RN A=/~ N e T de.
Hot work tool steel with higher toughness than DAC for Al
! B £ =]
DAC3 SKD61 &E igaii@% 7{/ ;\L ,ZJ@ iITEj/LI;Q: g i, '_’ng ?L(%ﬁ extrusion dies with high hardness or hot forging press dies
SKDé1 modified e FloE with good crack resistance.
DAC40 SKD7%ER DACKDEEBRE. ML OBNIIRL S X Alextrusion die steel with higher strength and better
SKD7 modified ==k softening resistance at elevated temperature than DAC.
. . Hot work tool steel with higher toughness and strength at
#h B § )
YEM-K SKDH&.E SKD7 D& 3% FEEiEER LU RETRH elevated temperature than SKD7 for forging die of mass
SKD7 modified My h74—YUBELEBEEMICERSNS
production use such as hot former.
s SKD8DHIEA R E LS mERE T B, 75 High strength hot work tool steel with higher toughness
MDC-K SEE};ISD agfﬁd HHEYA A AEE Y1 HANURERERFDSWN than SKD8 for high heat load applications such as Cu
modaiiie A&ICBERINS extrusion and Cu alloy die casting dies.
w . . i Free cutting hot work tool steel (supplied in prehardened
o i =, B DVACE N M=t 1 . ) : "
FDAC SKS&?F ! MJ z%% ﬁ Fj ;IL: éé@é‘?‘%/;} ﬁlg;;f)\ t/J L\Fréﬁ/ ﬁg fﬁl zj& HItE condition) for dies of small production use or dies
QU RS EE R Sl associated parts requiring good machinability.
IR E . BLIBETTIFEWLD ISV /\ Y — Hot work tool steel with excellent toughness, used for
DM SKT4 A 7L SR BERNILR Y R TR hammer forging dies, Aluminium forge dies, forging
BREITERENS bolsters and extrusion die backers, etc.
. - o Matrix-type high speed steel with high toughness. Excellent
. =l 1w N 2
YXR33 ¥hUvI2 }Ef% "\ivﬁﬁ; i ;fll; / \éﬁ Oéﬁ m 3@3;5;%5 ij ﬁﬁﬁ £EEJ strength and wear resistance at elevated temperature and
/\,41 ? % 7\ K ﬁ%%f;& =P t" = SRS I excellent erosion resistance. Steel for warm - hot precision
Meatrix HSS 7 SEI0E forging dies and insert pins for die casting.

ANYOTICEHORME, BE, KR, JBAL THIiEE SRR T — Y ICLRRNBETHD BRD
BOECAANYOTDRHARIITFERLEERTDIENTENET,

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

BERAETHHDTIE




HOT WORK TOOL STEELS

(1sotropy |

FNE NN T AT B8 D5 E

Characteristics of hot work tool steels

ﬁ’ff{l‘llﬁﬁ' i} Characteristics of hot work tool steels

@ } BRI [ i UISER)
Warm forging Standard steel (JIS equivalent)
C o pximE

& @ i"ﬁﬁﬁﬁﬂ Original steel
Precision hot forging

Ry R A—TE
Hot former

FILZHHSA R

Aluminium extrusion
JLagan A

YAhARNE ‘ dies
Die casting < DA Hot press/forging
@ (SKD61)
TUN—R VR

L_ Prehardened steel

—

NN —BER, B TR
Hammer forging,
Extrusion auxiliary tool

g%ﬁ'l& @ttﬁ Comparison of properties

DAC C C A C A
DAC-i B B A B A
DAC-X A A A A A
DAC-MAGIC B B A* B A
DAC10 B B A B A
DAC3 cr c* A Cc* A+
DAC40 B* B* B+ B+ B+
YEM-K A A B A A
MDC-K A A C A
FDAC C C C C —
DM D D AT D B
YXR33 A A* C A* B

BRI TEA ¥C %D, Ratings: A—Best C—Ordinary D—Poor
) COMB R FE—RNBERE LTSRSV,
(Remarks) Please use above ratings only for general reference.

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

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

BERERDIEFEX =
FERF
Hot forging die wear mechanism

"'microstructure” and influencing factors.

(T OMEMARE)

AL

Heated up above A
transformation point

KEMEER B8R

Surface oxide film ~ White layer  Crack opening

BEREAE
Re-hardend layer

( AERER )
HERE

I2vIDRA  BERNICE DMK
Loss by plastic flow

BRSNS OB
Spaling off from re-hardened boundry layer

2 =
Heat affected layer

REE

Black layer
BESETE

‘La<\‘)/vevrer hardness WEBADEE
Progress of crack into the inside:

IV DEREBTR
Progress and confluence of cracks

o 5 - - Slinding property of die

RACYETESE Arearatio of carbides | BIRImDESHE (BEAUSHE) surface (Friction property) O

Al Aipoint BEEANIE Anti-rehardenability @) A

RIS gﬁgggﬁtrg levated | s Deformationresistance O @)

it Toughness KENADRRIG]  aeoronniocack o

R (EHEE%)
Avrearatio of carbides
700°C5I3R3E N/mm?
(Tensile strength at 700°C)

AR (C)

AIE(C) ‘M

ALY (EFEE%)

Arearatio of carbides

700°C5l3R38E N/mm?
(Tensile strength at 700°C)

Arpoint

R Bt
High-temperature
strength

14
T3
+2
N
Aspoint ] ]00 400 500 600

vILE—EEEE (5 %)

(Index of charpy impact value)

it

Toughness

ALY (FEE%)

Arearatio of carbides

1a 700°C5I3R3#E N/mm?
(Tensile strength at 700°C)

AR (C)

AIR(C) _ 840

v B ot
High -temperature
strength

v )L E—ETEE (5 )

(Index of charpy impact value)

i

Toughness

ALY (EREE%)

Area ratio of carbides

700°C5I5R3E N/mm?
(Tensile strength at 700°C)

Aipoint

Aipoint

e BTt
High-temperature
strength

| vre—memess

(Index of charpy impact value)

Toughness

strength

A B ot
High -temperature

| vre—memEosn

(Index of charpy impact value)

Toughness

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

BOECAANYOT DRHARIEFELBLERITHIENTEINET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not

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




HOT WORK TOOL STEELS

BRI vIIE—EEE

Charpy impact value at room temperature

‘—DAC—MAGIC
o\

\

l—DACS

bAC— \‘\\.\‘

YEM-K—

BEASREL:1,020°C(YXR33:1,080°C)
Quenching temperature I_YXR33

S —— o
Qilquench

Transition property of charpy impact value

BEAREE1,020°Cx30min
Quenching temperature
piilac)
Oilquench .
“ 4430min
ES44HRC HTT(Half tempereture time)
Hardness ‘

H560min
HTT

#E:DAC

Material
|

| Isotropy |

#EE L/INTAX—% Tempering

P=T (20+log t) /102
T 3RE (K) Temperature
t B (h) Time

parameter

—e— YXR33
—— MDC-K
—®— YEM-K
—O—DAC
—a— DM

BENRHEREESvILE—EEE

Quenching speed vs charpy |-value

SHA
/T

; RN
Oilquench i ] )
Half temperature time

45min ¢ >

60min e——

—

15min e 45\

30min \
'\

—3

& :DAC

Matenal

20C
Quenchlngt emperature

K55 E S (NEFElEReh T 55 5UR)

Fatigue strangth (Rotating bending fatigue test by Ono method)

ER
Room temperature

BEAN:1,030°CZ%
JEERL :580°Cx 1H2[E
i =:50HRC

Heat treatment

Quenching: 1030°C Air cool
Tempering: 580°Cx1Hx2
Hardness: 50HRC

#E :DAC

Material

AHYOTICREDORME, BE, KR, B FHE 3 LR — Y IC LR RNBETHD  BRBOREERIETHHDTIE
HOECBRANT AT DEFEARIIFERCERT T DIENTINET,
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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1 T B DIEXEENLLEE

Standard heat treatment condltlons for hot work tool steels

5

DAC 229 T 1,000~1,050 2255 Cih4%) 550~650 224 50 MUk 820~870 &%
MAX Air cool (Ol quench) Air cool Min Slow cooling

DAC-i 229 LUF 1,010~1,030 22555 i) 550~640 2274 50 MUk 820~870 A
MAX Air cool (Oil quench) Alir cool Min Slow cooling

DAC-X 229 WUF 1,010~1,030 225 Ci®) 550~640 2% 50 Mk 820~870 #p
MAX Air cool (Ol quench) Air cool Min Slow cooling

g 229 UF 1,010~1,030 225 Glha) 550~640 2% 50 Wk 820~870 #/%
DAC-MAGIC MAX Air cool (Ol quench) Air cool Min Slow cooling

DAC10 229 BT 1,010~1,030 s (225 550~650 2% 50 DLk 820~870 #m
MAX Oil guench (Air cool) Air cool Min Slow cooling

DAC3 229 BUF 1,000~1,050 2255 Cis) 550~650 2274 50 MUk 820~870 &5
MAX Air cool (Oil guench) Alir cool Min Slow cooling

DAC40 229 BT 1,000~1,050 5#% 550~650 2% 50 MLk 820~870 #m
MAX Qilquench Air cool Min Slow cooling

YEM-K 229 BUF 1,000~1,050 54 (224 550~650 22745 46 J—/U: 820~870 #Hm .

MAX Qil guench (Air cool) Air cool Min Slow cooling

MDC-K 241 BUT 1,050~1,140 @5 600~700 2% 48 DLk 820~870 &5
MAX Qilquench Air cool Min Slow cooling

TUN— RV (BB E) ~ -
FDAC Prehardened steel (Delivery in hardened condition) 38~42

DM 248 LUF* 830~880 4 400~650 225 42 DLk 740~800 &5
MAX* Qilquench Air cool Min Slow cooling

YXR33 241 UF 1,080~1,140 @/ 550~600 225 54 DL E 800~-880 #%
MAX Oilquench Alir cool Min Slow cooling

KL EE R OBURSICED TUN— R TR,

Delivered in Prehardened conditions depending on the agreement between the delivering parties.

YSS

N TARATIEMDEEAN. FTR USRI E

1. BEANINEMRE R
(1) T2

F1E  500~550° CXBEANIIEMRFFIFEI X 2
F2B  750~800° CXBEANUINEMRFFIFEI X 1

@) BEANINEMREF 5]

Quenching and tempering time of YSS die steels
1.Holding time at quenching
(1) Preheating time

Firststage  :500-550°Cxquenching holding timex2

Second stage: 750-800°Cxsame length of quenching holding time

(2)Holding time at quenching

IR VLN RSB FRETOIEzfIRE L RBERE=RISRE T 5,

2. iR UIREs ki

Notice : If you take preheating time, dipping time can be regarded as holding time.

2.Holding time at tempering

R R UIE2EIM ERDRY &,

Notice : Tempering is needed more than 2 times.

AAYOATICREHOFIEE. BEE. KK, JBAL FH0E E SRR T — Y ICL2RRNBETHD WRDOREZRIA T 25D TIE
HOECBAANTOAT DEFHARIIFERCERTEIENTINET,
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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| Isotropy |

o N BT R B = HA R

Quenched and tempered hardness curve

——
—_ YU\ <
\o/ﬁi AN Y
A
BEATUER:1,020C BEATVRE1,030°C
Quenching temp. Quenching temp.
BEAN:1,030CX1h R
FIBHEE
@E)\‘fﬂ E:1030°CX1h
SN BEAAS fﬂf 75409
—O0— ¥540%

BEATURRE 11,0207
Quenching temp.

SRET

Quenching ter

BEATURRE1,0201C
hing te Quenching temp.

(e}
o

1,140°C

*
/
7

—C

al 5 1.080C—
ng tel \(\
hing . \\

BEATURE:
1,080 GO 1L T20 GO 1 140
Quenching temp.

ANYOTICEEHORMEAE, TE, KR, B FHEEF . SHERT— 5 ICERRNBETH D BROREEZRIIETHHDTIE
HOECBAANTAT DEFHARIIFERCER T DIENTINET,

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

I DEIRDZE ZT7 (1)

Guide for selecting die materials (Example)

EEBOER  Hot forging dies

Fm/
600°CUTF
Temperature rising;
BEFEXSTR 600 degrees or less
Countgrmeasures
against wear SEA
700°Critk
DAC Significant temperature rising;
(45~50) aroundabout 700 degrees
CRLA) E— RSy IRE Nk (BSER. RAELEHER)
Generaluse —  Countermeasures Countermeasures against crack (Lower hardness and rapid quenching)
against heat cracks

YA X Extrusiondies

_, BOBEUBEBRIE

Anti softening after repeated nitriding

ET( )RNIFEREBBHRCHES
JE2 EBFEORELIE T, MEEMEORENTTEE
Remark 1:HRC hardness

Remark 2: By surface treatment such as nitriding,
the wear resistance is improvable.

) ) FEDBHE KNI AR

General use Deflection, Large die

Z{0/E DR

Comparison of various nitrided layers

Z18FMSE  Nitriding property

NGl a=x7/)=)) ZLBEADOKRR |FRY BIEYOE| RELEYEER
e 2R € phase Grainboundariesin | Sulfide, oxidelayer | Nocompound layer
(% {\t gl i 4;2? h (Compound layer) the nitride layer
DB e Bk —
=)
Nitriding depthand form
(Inthe case of nitrided
SKDS) 0.1mm 0.2mm 0.2mm 0.05~0.1mm
>1000HV >1000HV >1000HV 600~800HV
fite—ho o otk s 3 3 .
Heat crack resistance DAC3
i 2 1 5 3 3 1
Flaking resistance )
BB 570°Cx90min
T EE 14 > > ] 3 Nitriding in salt bath
Wear resisitance | |
[ppe i3 5 5 : 5
Erosion resistance

B - B2 - 3 Excellent"1" — Ordinary "3"

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

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

Sulfuration nitriding for hot work die "Hint-S'

Hin t-S R:: High Improved Nitriding Treatment S-type

SREXmEICMILY & gilf/ef@ ZRIRICEREE. EEat — BB (FeSELE)
MEEFEME - TR B Z KiIBICET 2707 UTIL . : M - AR D E
< ol IS Sulfide layer (Mainly FeS)
F’ﬁ %@%@@EET o (E/\_ YEDTYPE C) For improved galling and erosion resistance
21 /E (Fea-sNER)
MhaEMEDm £
Nitride layer (Mainly Fez-3N)
For improved erosion resistance

ERIHE

B REDRE L

Nitrogen diffused layer
Forimproved strength of base metal

The Hint-Siis a surface treatment technique
developed by Proterial which improves
significantly wear and erosion resistance of a die by
forming both sulfides and nitrides onits surface.

it ZA R BE A & 1 (35S BE A8 E Fi) M A8 14 (555 B8 E F14)

Simulation test of hot galling resistance (On forging die) Simulation test of erosion resistance(On casting die)
250 = 15
2 - e #2224 (FE0.30mm) []
% 200 Hint-S' _ % No treatment Gas nitriding
4 \'\‘\'\-_ ST g (Nitriding depth 0.30mm) s
S| = R
3 ¢ o~ P § 1.0H |5 DACSS) 35 2 rze k(2 0.15mm) 4 Tes pieces
£ 150 surface =) s 45Rc | Gassoftnitridng [ ‘
= - treatment w oriness (Nitriding depth 0.15mm) [ J L [ J
- e et S ° .
~ 100 o Salt bath sulfuration nitriding X [ J )
ARREIL —
2 50 0% % £ 1588 9081/ 3] 8% AC4C
| o 1 § Hint-S (0.30mm) || 2oponamoten | Motenmets
0 10 20 30 40 CRE600C) 0 200 400 600
B EFEAERRE (S) B dliiyapss R () BaiiVapr
Time till test piece galled Evaluation method Testing time (min.) Evaluation method
— &> —N Datasheet
-I . II\\HJ‘/§E1$A un{KEEF 3- gﬁ’l\i{%y&
Coefficient of thermal expansion Thermal conductivity Modulus of elasticity
(x10%/°C) (W/(m-K)) (GPa)
it fE= o o o s s o o o o s s o ° o o
i Re | 200°C | 400°C | 600°C i e 20°C [200°C|400°C|600°C e e 20°C [200°C|400°C|600°C
DAC 45 | 113 | 122 | 128 DAC 45 | 2461291310326 DAC 45 | 210 | 200 | 190 | 170
DAC-i 45 | 113 | 122 | 128 DAC-i 45 | 2521302 (319|333 DAC-i 45 | 210 | 200 | 190 | 170
DAC-X 45 | 113 | 122 | 130 DAC-X 45 1305|321 (31.7|309 DAC-X 45 | 210 | 200 | 190 | 170

DAC-MAGIC| 45 11.3 12.3 13.1 DAC-MAGIC| 45 | 257 | 309 | 34.8 | 358 | |DAC-MAGIC| 45 | 210 | 200 | 190 | —

DAC10 45 11.2 12.0 12.7 DAC10 45 1 26.1 | 31.1 330|345 DAC10 45 1210 | 200 | 190 | 170
DAC3 45 114 | 123 12.9 DAC3 45 1252|302 |31.8]|337 DAC3 45 1210 | 200 | 190 | 150

DM 42 12.2 13.1 13.4 DM 42 |36.0 393 |37.7|36.0 DM 42 | 210 | 200 | 190 | 140
YXR33 57 11.3 12.2 12.9 YXR33 57 1250|324 |348|355 YXR33 57 1210|200 | 190 | 170

20 Ch & BEF TOFHIE
Average value from 20°C to each temperature.

ANYATICEEHORMEE, THE, &k, IR FHEEF . SR — S ICEBRARNBETHD  BROREERIIETHHDTIE

BOECAANYOT DREHARIEFERLEET2IENTIVET,
<Attention> The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, it does not
guarantee the quality of the product. This catalog and its contents are subject to change without notice.
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PrOte r i a I 5y Ltd m  https://www.proterial.com/

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

Proterial America, Ltd.

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

Other Office Chicago, Detrait, Pittsburgh

Diehl Tool Steel, Inc.

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

Cincinnati, OH 45217, US.A.

Proterial Europe GmbH

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

Proterial (Thailand) Ltd.

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

Tambol Khanharm, Amphur Uthai,
Ayutthaya 13210, Thailand

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

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

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

Head Office Cha Shan Town, Dong Guan City, 522380, China Tel. +86-769-8640-6726
Shanghai Branch No155 jiu yuan road, Qingpu industrial zone, Tel +86-21-3629-2202

Qingpu District, Shanghai, 201712, China

Dalian Branch  3%-2, Koushin Mould Industrial Park Il B-1-14F. Tel. +86-411-8718-1011/1022

T.Z Dalian, 116600, China

Proterial Specialty Steel (Ningbo) Co., Ltd.

Head Office No.205 Xizhihe Road, Chunxiao Industrial Park, Tel +86-574-8685-0333

Beilun District, Ningbo City, Zhejiang, 315830, China

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, ¥ 23F/\ %, DAC, DAC- . DAC- .DAC-MAGIC, YEM.MDC. YXR. Hint-S(a
#) 707 V7L DEFEETT,

YSS, DAC, DAC- , DAC- , DAC-MAGIC, YEM, MDC, YXR and Hint-S are registered trademarks
of Proterial, Ltd. in Japan.
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* The characteristics listed on this catalog are

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

+ This catalog and its contents are subject to change

without notice.

- Do not duplicate this catalog without a permission

from Proterial, Ltd.

- For further information, please contact the

representative in your area.

REICEITBITER

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

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

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

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

Printed in January 2023 (T-FTs)





