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YSS Die Steels for Die Casting

4 A1HA F@ﬂﬁﬁﬁlﬂ@ﬁ’l&ﬁ[ﬁﬁ' |} Characteristics of Diecasting Die Steels

FILETANANBEMDLZHRIICHIGLU TRBEOS M RINEIRTEDLS . FESEMPZIRZ TEDET,
In compliance with diversification of diecasting technology, variety of steel grades is prepared in order to best fit for each individual application.

HREE VA SmREER

Forinsert pins SpEEE R
High-performance Steel

Specialized in high-temperature strength

DAC®10

DAC-MAGIC®
IMER StEse Rl
High-performance Steel

N s . Specialized in toughness
R
Advanced Die Steel
TUN=R AR
ANmE2 NS General Purpose Steel

Prehardened steel
For smalllots

7\’1'731 l\ﬁﬂﬁﬁﬁlﬂ@ﬁaﬁc‘:ﬁﬁ Tool steel for die casting molds: Applications and features

RRIERE SKDB1 modified BABEETOCREFICIDIEEFRABEZ®D
4 TN e Leam

’5’*(731#@&}55% DAC-i H13 modified /ATE{JC@ZQ/? }\ﬂ@ )
Advanced Die Steel for Advanced die steel with higher toughness and better high temperature strength,
die castingmolds 1.2343 modified achieved through composition adjustments and manufacturing process innovations.
e SKD61 improved BOBARETOACREFRICLDIERDEEREM LD EBNLARILTD
P2 ST y BRI A U, OO BRSNS
New high-perf DAC-K H13 improved New high-performance steel for die casting molds with better high-temperature
Stewl f'g d-pe Og.maﬂcel a strength and toughness compared to conventional high-performance materials

eelfor die casting molds 1.2367 modified through improved chemical compositions and manufacturing process innovations.
—MmAZILI. DAC-P SKD61 BREE. SIEO/NTVRITENL TS
FRE SRR : H13 WINTHENRBIIBEAENZ L
Die for Aluminium/Zinc 0.4C-5.2Cr-1.3Mo-V Excellent balance between high-temperature strength and toughness
Alloy in general use 1.2344 Good machinability, low heat treatment distortion
SHEEY A PR R SKD61  improved SIRBE. A SRIT TNV A B SRS A
S RIS ) Me—ro 2y MIGHBEREINE HEIEICENTWS
Hioh-perf DAC-MAGIC H13 improved High-performance mold steels achieve higher-dimensional balance between
Stlg l—?er dqrmantc;e Id high-temperature strength and toughness

eeltor die casting molds 1.2367 modified Heat crack resistance, resistance to stress corrosion, excellent cutting propeties

y SKD61 improved . o — _
BETA NN DAC10 e . BRRENE WE— oSy oIERTNS
ng%ggﬂ]g molds 5.2Cr-2.7Mo-V . 236;%@5? . High-temperature strength, excellent heat crack resistance
. modifie
mEmMACVE e =
NS YXR33 N/A TRUYSIRIAR %ﬁéﬁ”g?ﬁﬁ%i; s
) — Uk
Longer life pin, 4.2Cr-1.6W-2.0Mo-1.2V Matrix High speed steels High-t /tEI : L:TB oo ot
s @Bmas igh-temperature strength, Best erosion resistance
W SKD61 modified (Pre-hardened, Free-cuttin:

ARVE BB FDAC H13 modiﬁ!d (é’re—hardened Free-cuttin ?) BRI/ \— K2/ (40HRC)
gmﬂgﬁgﬂds 5.2Cr-1.3Mo-V-S WA . 9 Free cutting per-hardened steels (40HRC)

AAYOATICREHOFIE. BEE, KK, JBAL FH0E F SRR T — Y ICL2RRNBETHD WRDOREZRIAT 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.



Die Steels for Die Casting

EBDE—NITYIHRE  Heat Crack Appearance

E—KI5v I DRZRE S HTEIAZ RS
Heat crack Appearance Cross Section
—fEIA AN
(Diecast in general use)
SRRMEELICFKE
Onthe surface of dies
HEER
Network

BmaEE680°C
Temperature of molten material

BE BRI DA
(Precision/Hi-Si Al-alloy Diecast)
SRRERIBICHKE

On the edge of dies

BzlFEO

Crack opening

B mE 160°C

Temperature of molten material

KE-ZRIAXTALHAR
(Diecast in Squeeze use)
ST BAIRICRE

At the corner of dies

ISHEEH

Stress concentration
BSRET20°C

Temperature of molten material

0.4mm
—

E—KkoZwv 7%@%%%% Results of Heat Crack Generation Test

E—NISVORETATIVEERTERRE HEE690mm  BREBTA HEE600CE CHRRMMERBERSHOREL
Number of cycles of heat crack generation and cross section Specimen: dia 90 mm  Test procedure: repeated induction heating and cooling by spray water on end face
SHER17)LEK No. of test cycle [@ cycle _
75y DWIEREE
iz fEs 1,000 2,000 3,000 Cross section after test cycles

YSS Grade HRC |

|

1 1 1

once | ao N |
| | |

| | |

| | |

DAC-P 47 | A

|
E—KITYvIDFEE WV 2y V8RR

heat crack generation ~ Observation of heat crack 0.5mm
1 1 j j j j ‘
oace | o -
| | | | | |
T T T T T T 1
| | | | | | |
| | | | | | |
mwiad |~ DR doooes 1 i,
| | | | [ B 0.5mm
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
snen | o ‘ \

I I I I I I } 0.5mm
I

AHYOTICREDORMENE, BE, K5k, B FHE 3 L RRT — Y IC LR RNBETHD  BREOREERIETHHDTIE
BOECAANY OV DRHEANBEFERLEETHIENTENET,

<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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Die Steels for Die Casting

B EE

Mechanical Properties

DAC-POEim5IRES

Tensile Strength at elevated temperature

50HRC

\
spms o
|_Tensile Strength

\p\’

L o= EA30H
Half Temperature Time 30 min.
= ES

r Oil Cooling

BRRUESESREBE BRRUESESvILE—(E

Tempered hardness vs Yielding Strength at elevated temperature Tempered hardness vs Charpy | - Value

I I
® DACX
B DAC-MAGIC
@ DAC-i
A DAC-P

B DAC-MAGIC
@ DAC-i
® DAC-X
A DAC-P

FERE RARENS (BAREAER)/2ETCOAHICET 2RMENTERT
Half Temperature Time (HT): Time required for cooling from quenching temperature
to {(quenching temperature + room temperature) / 2}

YIIBMIMEE  Physical Properties

@ ANYOTICEHORME, BE, KR, B M d SRR T — Y ICLRRNBETHD BEDOREERIET DT
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.



Die Steels for Die Casting

ZXET LY 73 AN Standard Quality for Aluminium Diecasting

DAC-P wis skpe1)

DAC-PIE7)LZ EBSh Y1 A A NBREMRIE LT DAC-POBEABER UBESE Quenched & tempered hardness
IE{ERENTEDET,

DAC-PIFa8 S $E S TEMED/N SV ROVEN T ERE &7 R TH D,
EVve GV N E et €| ket ra=x: 5\ E Ny K (=Y g

BEBOR LR ECERLTEDET, o O e s
(Quenching 1,020°C HTT 30min)

DAC-Pis widely used as Die for Aluminium and Zinc Diecasting. DAC-P is hot working tool steel with
good balance of strength, toughness and heat resistance.

With introduction of Isotoropy technology DAC-P has become tougher and more isotropic to

help life of dies longer and stable.

o SIRBE. BlEDNS VR ICENTWS
O WIMTHNRL BIREAD/ SN

© Good balance of both strength at elevated temperature and toughness
© Good machinability with less distortion after heat treatment

ERUEE & v)LE—1E Tempered hardness vs Charpy Value

o —RFINZTADANY /EINTA DN MEEFHET

SE)EEFISRAICIFHBER. &R H30~40HRCOTUN— RV TRHELLET,

NeshAY
: - ) ) /I-I-.I ™ E.é)‘%
© General die for Aluminium Diecasting Qilque L )
) N ) Half temperature time
® Die for Zinc Diecasting 154 5min e
® Die for low pressure castin '
P 9 » 304 30min \

(Remarks) Both forged and cast steel available for low pressure casting die in prehardened 454 45min . \

condition of 30-40HRC. BO4 B €

N
BN
N\

EEFREX 0 45~48HRC —f%AY General size dies
FGECECNESY o 43~46HRC j(%@ Big size dies

IEASHEREE S 7O (x400) 7Y hAELr DAC-POEIE Toughness of soropy DAC-P
Quench cooling speed and Microstructure
BEAGREE Quenching Temperature: 1020°C & Hardness:44HRC

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.



06

RIFARARES A AN EEIFIH YSS Next-Generation Standard Die Steel for Die Casting
DAC-U

LHTIAS SN BN
DACIZE D < Misotropy) Z & 5ITEL S E T linnovativeB il - - -

RERDIFFEY A N AR SKDE TICx U T isotropylc & DM Z =8 fcDAC-PZIREL TS D L UTch,
R TEETOEAEMICLIDEEERBEZSSICHD RIERODRY Y T—REEH U
FANANERAMHDAC-ZHRFELE U,

BEEREEHNEDR EICED ME—~IZyIED B LU S HFmOWEICEMLET,
WEVEDE L&D R OREN LA BN S DAKRFNOERL AT SN E T,

Our thoughts put into "i"...
"innovative material" which further evolved "isotropy" breathing on DAC-P...

We have globally provided DAC-P with increased toughness by "isotropy" compared with H13 (1.2344).
Now we developed new die steel for die casting: DAC-i, which aimed at next-generation standards, further enhancing toughness and strength
at elevated temperature as a result of component adjustment and process innovation.

W DAC-i contributes to longer die life by improving of heat crack resistance because of increasing strength at elevated temperature and toughness.
MBy using DAC-i, it is expected to reduce large cracks of die and leaking water from cooling hole because of improvement of toughness.

4 (2U vl E—/ﬁjgﬂﬁ) Toughness (2mm U-notch Charpy impact value)

DAC-UIIZDAC-PEOEHEEVEIEZ RUE T,
Fe KW EBTE UICBEANSTHNEVWRETE,
DAC-UIIZDAC-PEDHEWEIEAERLE T, R IE X g

DAC-i shows higher toughness than DAC.
Also evenin the condition of slow cooling after quenching, assuming large die,
DAC-i shows higher toughness than DAC.

Quenched and tempered hardness curve

— ¥540%
HT40min.
=== ¥590%
HT90min.

DAC-i

—— RS Oil coolong
| —e— #5404 HT40min.
| == 5904 HT90mIn.

EAREEANRENS EARELER)/2ETORHNICETIREENTERT
Half Temperature Time (HT): Time required for cooling from quenching temperature to {(quenching temperature + room temperature) / 2}

ANYOTICEHORME, BE, KR, B M d SRR T — Y ICLRRNBETHD BEDOREERIET DT
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.



Die Steels for Die Casting

mMe—~oZvo 'TE <7y UERDIE> Heat Crack Resistance <Suppression of crack development>
DAC-UFDAC-PEDHE—~I Ty I DERMNEL Ne— KTV I EIFREF T,

DAC-iis slower in heat crack development than DAC, and has good heat crack resistance.

3,000 1 7)L& DRIE Y 5V 7 FZEE Cross sectional form of crack after 3000 shots 3 455409 HT40mIN

I_

%ﬁ!ﬁﬁﬁ $1§U <e—kIZyIDER> MoldUse Cases <Reduction of heat cracks>
DAC-IOERICED ERMEDE =R Ty I DIEFNRICEAF CEET,

The use of DAC-iis expected to be more effective in reducing heat cracking than conventional materials.

FALHAMNR Y HA X :800t, MI8H Y 3w NEDERBFEIRREDHLEL

Die casting machine size: 800t : Comparison of mold damage after about 180,000 shots

WEEERIR S B REAEES

BEANL:1,010~1,030°C2 %, BEERL :550~640°C RN B 45~48HRC, K8 43~46HRC
B Standard Heat Treatment B Recommended hardness

Quenching: 1,010~1,030°C / rapid quenching Small/Medium size dies: 45~48HRC

Tempering: 550~640°C Large size dies 142~46HRC

AAYOATICREHOFIEE. BEE. K. JBAL fFH0EE SRR T — Y ICL2RRNBETHD  WRDOREZRIAET 25D TIE
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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MY 1 WA NS New high-performance Die Casting die steel

DAC-K

HEOEREMEZLELET! Designability of the product can be improved!

K, "RAOA BN - Teross (B22) 1 WS BHRAADHTNET,

WD EI2BA T, &‘%ﬁx hERMEHICESEZB ST RIERDOEEREM EBEIEZHI LT,
ZO'DACX (F4—I—y— TvI ) ZRFELE LI

DAC-XI&A4 \Eﬁzﬁt7mﬁz$$ﬁ CED RHEFEDOEHMEM LDV AL TOSRBRE ST ZFRER .
FUWSMHEREYI D ANERB#TY,

WA U T E— N 2y I RE DRI EAF CE LI,

%1 :DAC-P(JIS SKD61)DACT0&ELUVDAC-MAGIC
¥2:650°CeKABIcLDE— Ty aERIER

“X" means “unknown potential” and “cross”. ﬁ’lﬁ J:L’,ﬁfi Comparison of characteristics

We have developed this “DAC-X" with the aim

of becoming a next-generation high-performance steel [t ngq :}emperature strength

that will revolutionize die-casting die, beyond 9

conventional die steels. DAC-X is anew = S ()

Toughness

high-performance die-casting die steel that has Nitnding property (big old)

high-temperature strength and toughness at a higher

level than conventional high-performance die steels

because of component improvement

and manufacturing process innovation. BEAME
Compared to our conventional die steels(*1), the effect rardenaoilty
of improving heat crack resistance can be expected.(*2)

it

Toughness

*1: DAC-P(JIS SKD61), DAC10, and DAC-MAGIC
*2:Heat crack test results by repeating temperature rise to 650°C and water cooling

— DAC-X iz fitt—ko5y otk
--- DAC-PUJIS SKD61) col%(ige:ty Heat crack resistance
- == DAC-MAGIC DACP (IS SKDBT) EAF7—2 (5:5) £ LTHSE
---DACI0 Comparison using DAC(JIS SKD61) as areference (5 points)
Me—~7ZYy M Heat crack resistance
DAC-XIAERREICEN. ML — N0 5y 70BN EBFTEET, T
DAC-X has excellent high-temperature strength and can be expected to prevent initial heat cracks. *gui\ﬂ’(;“ﬁ 1.030C
A PP . ‘ ‘ BEASHE: 35409
e siEER 3,000 17)L#& ORIE S 2 O R Cross-sectional microstructure after 3000 cycles Fial Tormperature time: 40min

DACX : DAC-MAGIC
(45HRC) (45HRC)

500um 500um

(e—bo5v-=ER) Outline of Heat crack test

e BBA B0RL ‘A
Heaﬂng opecimer

Repeating Coohng
AR

iy TEFEAOBHE) DAC10
s }’80 - Waterspray @ (45HRC)

High frequency
induction 7 cooling [
heating @30 =0 500um
HER A% 650°CeK A 3000012 LR
Testmethod: 3000 cycles between heating to 650°C and water cooling

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
BOECAANYOTDRHARIITFERLEERTDIENTENET,

<Attention> The characteristics, photos, charts, ranking and evaluation of this cata
guarantee the quality of the product. This catalog and its contents are subject to ¢

are representative value by our test data, it does not
hange without notice.



Die Steels for Die Casting

ﬁbg: bﬁﬁé Tempering hardness curve iﬂ'ﬁ Toughness

DAC-MAGIC

T~

-~

T —— 35204 HT20min.
=== ¥540% HT40min.

BbiEiT Softening resistance HREZER Thermal conductivity

HEHEIME Machinabiliy

TIHIR
cuttinglength DAC-MAGIC

FyEY TR BHRFyEVT
Not chipping Slight ct )

FANUC# ROBODRILL (a T14iF) f&m[ol#s# :10,000min~!
FANUC ROBODRILL(a T14iF) Maximum RPM: 10,000min-1

BT30-6.5-30-9.7

MOLDINOZ. RH2P1008M-1(¢8 £Va25—%17)
MOLDINO RH2P1008M-1(¢8 modular type)

EPHWO0402TN-2/JP4115(40~50HRC)

ML 150 0.3 5968 1790 03 15 50
Cutting conditions

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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ST AN High toughness steel for die casting

DAC-MAGIC®

REANORBNEELHBEM PV TAVIVEICENICYA A AN GOERSERE TR TWET,
FNUITHEWN KO RBETEREEOEWEBZEWTA VI TEET DI ENKOENTVNET,

IO U Z—XRICINATHAEUDAC-MAGICIE. TRe— Ry oEZR LS5 & B,

M AEREINE - RE M ICBN Y h AN SRR T,

The range of applications of diecast products for weight saving and recycling is expanding while awareness

of environmental protection is increasing.

This fact requires bigger diecast products to be produced with higher quality in short cycle. In order to meet such needs, DAC-MAGIC is
one of the best materials for diecasting which has not only good heat crack resistance but also good toughness and machinability.

DAC-MAGICIZ. BB E A FElE A o EIREE EHIE High temperature strength and toughness
MREEEEB LET,

DAC-MAGIC has material characteristics that combine high
temperature strength and toughness.

DAG-MAGIC

DAC-MAGICIE. e e kB LTI e— o Sw o THe— R 5w I Heat crack resistance
e e e 4000417 DTS 5y T HE
MEICEN. 2R FmOME EICEBUET, fgg%onal Icrack shapes aftZr/

cycles

Compared with conventional steels, DAC-MAGIC contributes to
longer die life due to better heat crack resistance.

DAC-MAGIC
(e—ko Sy ER) Outline of Heat crack test

B A (45HRC) Specimen

650°C
B EEMmEAIA I 280
High frequency
induction heating @30

ANYOTICEHORMNE, BE, KR, B M d SRR T — Y IC LR RNBETHD  BEDOREERIET DT
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.



Die Steels for Die Casting

DAC-MAGICIZL. e DS 8 & LB LT HREIE Machinability
WHIMEICEN, BEEY — RY1 LADREEN.
SREEIAINDERICEBMLUED, Bt E LA

Annealed condition

DAC-MAGIC has much better machinability than conventional DAC-MAGIC
SKD61improved steel (high toughness type) possible to

reduce manufacturing time and total cost.

ML Cutting conditions
vE— 1 ¢63EmENTITAII
(MOLDINO-ASRT5063R-4)
AP —K:1JX1060
(E_L-WDNT140520)

YIBERE Ve=90. 130, 180m/min
*DE Fz=1.3mm/H

YhAE ApxAe=1.0x42mm
A—/—/\>2'=100mm
XT77O0— B—F

Cutter: ¢ 63 high feed radius mill
(MOLDINO, TYPE ASRT5063R-4)
Insert: JX1060

(MOLDINO, TYPE WDNT140520)
Cutting speed V=90, 130, 180m/min
Feed Fz=1.3mm/tooth

Cutting depth and width Ap x Ae=10 x 42mm

Overhang=100mm

*Air blow, Single tooth

DAC-MAGICIE. TS B BBV IEICEI. IS HFEREITVIE Resistance to Stress Corrosion Cracking

AL S DEINZINH L ET,

DAC-MAGIC has excellent resistance to stress corrosion T

cracking and suppresses cracking from cooling channel.

REMEERARA A

Actual die simulation test method

KR
= | shanens
Apply fatigue load

A

mechanically

»

7K

Water
()

FARTILRECRELBR

Cracks generated at the hole surfacein this test.

*?ﬁﬁ"ﬂﬁ%ﬁ: Standard Heat Treatment jﬁﬁﬁé Recommended Hardness

BEARE:1,030C

Quenching Temperature

AHEE

cooling Speed

BEARE:1,030°C
 Quenching Temperature

~ =O- J#s OilCooling

45409

Half Temperature Tme 40min -~ |

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.



Die Steels for Die Casting

l%_'|$ BEFRFFE>H For High Performance Insert Pin

YXR33

YXR33IESKHE 1 DiTh iz R Uica it s R E T B2 Td,
IO—YaVIicEBBROBLWHRFE Y AFEHRICELTVWETD,

YXR33is a HSS with higher toughness which solved breakage problem often existed in SKH51.
Fitted for insert pin or other inserts exposed to critical wear due to erosion.

= B e SRBENFHRAEL
Features ® 504 (FSKHETD5E L E
o ={LHFIEICEND

® Highest strength at elevated temperature among HSS and Alloy Tool Steel.
© Toughness is more than 5 times as big as SKH51
® Excellent nitridability

= oTO—3VAPFEY / AFEM
PYANS
Application ® Erosion resistant insert pin / Insert die parts

EEH L o lFE A1t 1,080~1,140°C i%
SiandardHeat Tectmert Y IERL 550~600°C
o fifix 52~58HRC

® Quench 1080-1140°C ail cool
® Temper 550°C-600°C
o Hardness 52-58 HRC

/N N For smalllot production

BAEFRBRROHBRANERER

Specimen after Erosion test by molten casting metal

BE
Weight loss
46.8%
DAC-P(48HRC)
DAC-P(48HRC) Ic21t 14.8%

DAC-P (48HRC) with Nitriding

YXR33(52HRC) [cZ1t 0.8%
YXR33(52HRC) with Nitriding

BEAERE Erosion test by molten casting metal

(B F & R ERZAM) (Specimen and Testing Condition)
90rpm
2h7TAK Test2h

o
o t—%— Heater
BRE7ILIERT700°C
Molten Al-Alloy
90mm 10mm
1 [}
[ = [ ] 10mm

EHERF Specimen

FDAC-HPM7 - HPM-MAGIC

DAC-PEDNAYA WA AL S8 - HELRENLDETHN
EREFMOBVWEZE. Ny 7Oy IRBICERTIEE T,

FDAC:

38~42HRCICFHE N fz. DAC-PEEARR D& L.
RENMEZR S 2/DAAT(S)ZRMULIcTUN—RUIHT,
HPM7:

29~33HRCICHAE SN YIEEENRIFRTUN—R VT,
HPM-MAGIC:

37~ATHRCICHAE SN YIEEENRIFR T UN—R VT,

These materials, which strength and toughness are less than those of general die-casting die
steels (ex. DAC-P), can be used for dies for small lot production or holding blocks.

FDAC is the based on chemical composition of DAC-P with the addition some Sulfur for machinability.

As delivered pre-hardened to 38-42HRC, direct cavity making is possible.
HPM?7 is prehardened to 29-33HRC and has good machinability.
HPM-MAGIC is prehardened to 37-41HRC and has good machinability and toughness.

ANYOTICEEDOREE, B H., MR B fHlE . S FR T — 5 Ic LA RWBETH D,

HBOERAANIATDEBANREFEBCEEIBIENTENET,

HEMRIEE (S Z{E) Mechanical Properties (Reference)

0,
SGE | iess | 02611000 | ok | ciongaon | Foelon
DAC-P 40 1,070 1,250 12 58
FDAC 40 1,060 1,240 11 20
HPM7 32 860 980 20 55
HPM-MAGIC 40 1,020 1,200 18 45
2mm U/ v F I v)LE—ERE (SE(E)
2mm U-notch Charpy |-Value (Reference)
wmiE i RFAM RFEESA
VS5 Grade (HRC) V(J/.cm2l) . (J/cm?) .
Hardness | Longitudinal direction | Transverse direction
DAC-P 40 58 39
FDAC 40 19 10
HPM7 32 65 40
HPM-MAGIC 40 60 35

=M% Size of Raw Material : 280640
FUBR F BRERATE Position of Specimen : w/2 X t/4

RBOBEZRILETDEDTIE

<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.



Die Steels for Die Casting

AN =
)EE ] 7_/\_? A < ihE

Actual Performance

i {5 FSE#E Comparison of Actual Performance
TANANRE HiE (B Emm) i MR
Diecast Products Die Clamping Force Effect
YSS CGrade (die size mm) EHT Current &% Application
DAC-i (45HRC)
. DAC-P(45HRC) 120k> a3y MR TD Wefs
0 )| ; =}
ff’ﬁjﬂ”“ DAC . 800 ton E—ho5y s E— RSy R BEA%T, About
Utomotive components heat cracks The number of heat cracks at 120k 2times
shots was reduced by 54%.
=R BRI (46HRC) y,
DAC-X (46HRC -
EEYEHME DACX pooton | EREBIE0KS IV ok 156
Automotive components ' High temperature strength steel(46HRC) Mold \\\fe ir;w roved 16 200rox. 120K Shots 15times
Mold life is about 80ks b porox
=N (48HRC) y,
BHehEE&s DAC-K 500 ton Eapitbaaisp I = AN D%%‘J/%%?";ZR&)DE Wik 2.51%
Automotive components High toughness steel steel(46HRC) Mo:\Z \\\fe ir;w roved to anprox. 26k shots 25times
Mold life is about 5ks P pprox.
._\ é/z M
IR A B85 (48HRC) DAC-X (48HRC) e
OAfz=:E DACX b HSus 86k¥avh&ETD #9309
) HERR i 350 ton K A EREHIS0%H Reduced number
Office automation equipment High temperature strength steel(48HRC) The number of mold repairs p to 86k of repairs
heat cracks shots was reduced by approximately 30%. by approx.30%.
HAAER DAC-P DAC-P(48HRC)
T 800 ton DAC-P(44HRC) Mk 1356
At ”t A ' 120%210%300 37KV 3y hTHEiE—~o oY Hardness improvement 135hm25
tomotive components " Primary heat crack at 37K shots 50K¥ =y hCHIHE—R Iy Y .
Focus on product surface condition Primary heat crack at 50K shots
o ! 2500 ton DAC-P(43HRC) DAC-MAGIC (44HRC) >1.5&%
ffbi"f”“ DAC-MAGIC AT E—hoSys E— koS5 Mors than
UeforTnes Insert heat cracks Less heat cracks 15times
pra=] 1,250 ton DACSS, DAC] O. AL A fiE 1B DAC-MAGIC (46HRC) oz
BEEISE DAC-MAGIC WIAF 20K~50K> 3 vk 100K 3 Mikfs Aot
Automotive components W Insert Life span of DAC55, DAC10, material A Still on service ;ﬁ;woK shots Stimes
and material B are 20K- 50K shots.
S - f B EeariRe) DAC-MAGIC (47-48HRC) >211
= 1,600 ton ; ‘ 62K 3y Mkt E A More than
Automotive components Life span of other company material Still on service after 62K shots 21times
(46-47HRC) is 29K shots :
o 5 DAC-P YXR33 -
SHBHR VRIS i 3K &2y AR ALY 10K vay MR sl
utomotive components Meltdown and galling at 3K shots Still on service after 10K shot
=Heh b 57), S
imﬁ'ﬁ) )b; .:-YXR33 . SKH51 (60HRC) YXR33(54HRC) +TiN -
HERERE FFEY ) ok sy 1 20K v = BIA 0
High melting point InsertPin -~ . 10times

Al-alloy Automotive components

Breakage at 2K shots

Meltdown at 20K shots

ANYOTICEEHDOFEE, BHE. KK, JBL

BOECAANY AT DEEHEANBREFERLEETHIENTENET,
<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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Repair and heat treatment conditions of die casting molds
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HIEBIE  Repar Welding

FANANERORAEBICIDBEARD Y E— SV VBIDIRERIEMERRZRLE T,
X R4 8 DAC-P. DAC-i, DAC-X. DAC-MAGIC. DAC55,.DAC10.FDAC

Followings show standard repair welding method in build-up welding due to design change or repair welding due to heat crack.

Material involved : DAC-P, DAC-, DAC-X, DAC-MAGIC, DAC55, DAC10, FDAC.

SRIZNTE izhE BEER ARG RN TEE BEERRE
R Welding Rod el ULl Weldin Procéss Chart L2 loEL e
State of Die 9 Method Condition 9 weldlayers
wﬁﬁ Bl
DAC-P ° Amnealing s TS
Folts 680~730C  Fymance
Cooling or
BElRE UIREE 300~ : )
Ann:aled State 400C RE \sh Coaling 250°CELE
DAC-P =5 After-heating Above
or Ot Pré—?weatmg i
same steel \]Ne6ldmz%82 100~150°C
OB (CE)RMEhEaELE2[EK DRLTZEW)
E"il’; IrEnt Anneal 2 times in case of Large block.
TIG
80~200A SROBERL
e RELT
O;j);jt; B Below Tempering
o Weldin Temperature of Die
Flux of Ar gas 9
o | 8—15R/min PBEOCLLE
BEABER UIKEE YAG300* 300~ EEy
Hardened State Air Gooling Above
100~ =N
o =m RT
150C =it
MU DEREESEEDICHYITDHEDHDET, BLORICBUFNOH L OB FHENNEERZLENHDET,

This product might be subject to the Export Trade Control Order. In some cases, it might be necessary to go through administrative procedures to obtain an export license from the g
exporting the product

(¥) (Remarks)
1. YAG300& 31t 7 oY ROE#la s (WILT—I > 7il) T9, YAG300, 8 E = AL F I BB (E—
TERDBEEICHBLZE USHEUICKWIEDRR T,
YAG300 is our brand of high-grade welding rod (maraging steel). When using YAG300 welding rods, welding defects, such as "bead cracks" or "pinhole
are significantly less likely to occur than conventional welding rods.

TIGAEER (0T AT oAF—MNARBESER) EId PILT VAR TEBENY VT ATV BIBEGAEM L OBICT
ZORTTELT—IDRICTAV—ZB AL TRENMEDSNDHFETT,
TIG Welding Method(Tangsten Inert Gas Welding Method) is to make arc between tangsten electrode covered by argon gas and objects
to be welded, and then wire is inserted into the heat pool generated by the arc.

BELOER
BERBOMREZRT D). BERIFED, TAV—IFHHBEDOEDZANTIEE W,
IL—5ENBE LD, BID/ (R LI/ RADT L —FNEBDEDBNESICU TS W\ BMOERVER; < Teth, 2\ \E— R TR
In order to improve the performance of the weld metal, use a low current and a fine wire.
To prevent crater cracking, do not allow the crater of the back pass to overlap the crater of the previous pass.
Use intermittent welds with short beads to prevent overheating of the base metal.

RBBERL) (BEEAEL) OFRFFREIZ T h/AE25mmc LTS 0,
Keeping time of Temper and Anneal after welding should be 1h/25mm in thickness.

. MEROFEEINCEFTERLTIEZ 0,
A careful attention is to be paid of crack during grinding.

REI EXR—ILE) DN

—VEFESET

ANYOTICTHORMNE, BE, KR, B THHE . SRR T — Y IC LR RNBETHD BEDSR
BOERBAAENYOTDLRHBABR T ERLEE T HIENTINET,

<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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Die Steels for Die Casting

LR Heat Treatment

*Eﬁ,mkﬁ/ {4 —> Standard Heat Treatment Process

BEAN 1,000~1,050°C
Quenching
. BRDH BEH X
750~-800°C BHIE
Forced Air Cooling,
. High Pressure Gas,
500~550"C Cooling, etc.
1E% 28 BEAN 100~150°C
FE FE hnEt BER UARANAR
First Second  Austeniti-zation To Tempering
Pre-heating  Pre-heating Furnace

*ﬁ]\nﬂﬂ,..ﬂ%ﬁﬁﬁzﬁ Holding time for qguenching

BERL XBERUE, HI2E EEBmT S L
Tempering Tempering is required at least two times or more.
550~680"C
300~350°C g'i/ Air Coollng
F# BER LNz =R
- - Room Temperature
Pre-heating Tempering

*ﬁﬁ bf%ﬁﬂ% f& Holding time for tempering

15%%7%75 Quenching Method to Reduce Distortion

T E BIBRBIE LT Y h—HEIC
FTWEBE 72D U IEE _EUFR T A BB EIIKRELRDE T,
TAOFUTZILTIL=TTIE BEANSEIY —> DiBbic kD,

BE B HLRELD

As the cooling rate of quenching becomes faster, the heat-treated
microstructure becomes finer and the toughness is improved. However, the
distortion after heat treatment increases. By optimizing the quenching
pattern, Proterial Group has established heat treatment method which

not only reduce distortion but also improve toughness.

BHILIBEZIZ DD M ERE LT BB R EHIILTVET,

EEBNIE T OEEERIEF (DAC10,/160x400x500)

Examples of measuring impact values of heat-treated products. (DAC10/160X400X500)

Z{t Niriding
ZLEDER - FFEIE B HED
B B EHFICE>TEILET,
EXAESZE(IC. 1 HANLDIEFEFEE
IC BT 22 ZBIRTZS 0,

Properties and characteristics

of the nitrided layer vary depending on nitriding
methods and conditions. Please choose the type of
nitriding according to the right figure.

SRARFILIE DIV FZ R TE HER

Examples of distortion of heat-treated products.

m E&E Air
W EEZSED Method1 |
W EERSED Method2 |
| B e]]

g'ﬂSE @'Eqﬁﬂﬁﬁ Comyparison of various nitrided layers

FEREER{RS efB(BER) ZEAONR | by BEYoRE | FRE(LEYEER
(€ 2NI=IEDNES € phase (white layer) | Granboundaries nthenitidelayer | Sulfide, oxide layer No compound layer
SKD61c2{td
B8 R
Nitriding depth and
form (In the case of 0.Tmm . 0. 0.05~0.1mm
nitrided SKD61) >1000HV >1000HV >1000HV 600~800HV
ME—h75v ot
Heat crack resistance B C c A
FALfE DRI B
Flakingresistance of the nitrided layer B c ¢ A
AT
Melting Resistance B B A c
EbDiESE —R=1{ EE(d EEL ORI
Type of Nitriding General nitriding Deep nitriding Sulfurizing and nitriding Shallow nitriding

BA — BB — C Excellent'A" — Ordinary"C"

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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Global Offices of Tool Steel Business in Proterial Group

@ NORTH AMERICA

Proterial America, Ltd.
Diehl Tool Steel, Inc.

® MEXICO
HC Queretaro, S.A.de C.V.

® BRAZIL
Hitachi High-Tech do Brasil, Ltda.

® TURKEY

KORKMAZ CELIK TICARETI VE
SANAYIA.S.

@ ITALY
CS METAL EUROPE S.R.L.

® GERMANY
Proterial Europe GmbH

B Sales (Stock)
B Heat Treatment

#wX2ET7OTUTIV

https://www.proterial.com/

HXEHTOT VT IV

https://www.ss.proterial.com/

HFO7ES  YSS-TS-G-30-AA(J.E)

@ Korea

Proterial
Yasugi works

PHILIP] S
ETNAM

<!

&

e~ —

® PHILIPPINES

Proterial Korea Co., Ltd.
GOLD STAR HEAT TREATMENT Co., Ltd.

@ Dalian

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

Dalian Branch

@ Tianjin

UMETOKU TIANJIN CO.,LTD.

@O Shanghai

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

Shanghai Branch
UMETOKU SHANGHAI CO.,LTD.
Jiashan Changhe Special Steel Co., Ltd.

[5 J\[{gle]ele]

Proterial Specialty Steel (Ningbo) Co., Ltd.

@ Guang Dong

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

@ Taiwan

Proterial Taiwan, Ltd.

Philippine Precision Technology, Inc.

© THAILAND
Proterial (Thailand) Ltd.
Umetoku Thailand Co., Ltd.
U.T.T. Engineering Co., Ltd.
Fujimaki Steel Thailand

@ VIETNAM

Pro-Vision Special Steel J.S.C
Yamaichi Special Steel Vietham Co., Ltd

@ MALAYSIA
Umetoku (Malaysia) Sdn. Bhd.

® SINGAPORE

Proterial Asia Pacific Pte. Ltd.
Tipson Industrial Trading Pte. Ltd.

® INDONESIA

PT. Stilmetindo Prima
PT. Fujimaki Steel Indonesia
PT. Umetoku Indonesia Engineering

@ INDIA

Proterial (India) Private Limited
GOEL STEEL COMPANY

YSS.YAFNHE €= . DAC. DAC-MAGIC. YXR, FDAC. HPM, HPM-MAGIC. YAGIZ.

(#R) 70T U7 ILDOEFFIE T,

YSS, PRFNHE, &ZD, DAC, DAC-MAGIC, YXR, FDAC, HPM, HPM-MAGIC and YAG

are registered trademarks of Proterial, Ltd.

ANTATICEEEOREEIR AROBETHD.

RAMBEREBDIRIDOTTERRNED,
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+ The characteristics listed on this catalog are representative values

and they donotguarantee 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.
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