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The definitive high performance die steel
pursuing total cost reduction
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Definitive high performance die steel which can satisfy several characteristics required for a die-casting die

D AC - M AGIC® DAC-MAGIC 0i5E Features of DAC-MAGIC
Bl sEeErE< Me—hoSyoIcEN?

High strength at elevated temperature and excellent heat crack resistance

BEANDERISEDIH. BE{(E®PUY A The range of applications of diecast products E AL  SEIDAZNDRAEEE TS
JVEICBN e A DANRROEHASERIFH:  for weight saving and recycling is expanding High toughness prevents gross crack of die
— py == hile awareness of environmental protection
AL TNET. ZIUSHL. RO Tl o O o decan E] G hmasntOm EIckb. SHFLDS ORI
ESSREENYA I TEETRIELK  © |<rj10reasmg. 'Z a(:j re::wes |gg¢|ar |e<;]as Improved stress corrosion cracking resistance reduces crack problem from cooling channel
- —-—— — = products to be produced with higher quality in short
\ ° C—_ L =i /3L I [ —
HENTNFT ., CILER Z(:FC\Z'CHLE cycle. In order to meet such needs, DAC-MAGIC is ﬂ ERDSKDBT &Eﬂﬂ (81 |§E1$E5{\47)J:D$ﬁﬁu MEIC
lJrCDAC'MAGICl;\ ﬂﬁqt_r*a?‘yg"‘i&ﬁ one Of the beS’[ materials fOI’ diecaS’[ing Wh|Ch haS 1§nﬁﬁg1ﬁu_l\‘9’rlka)%ﬂﬁb‘né
- I e b - Bett hinability th tional SKD61 i d steel (high tough t ible t
LEEIEEBICMENERHNECENE only good heat crack resistance but also good re?juirer;a:nd?aactlulriyng Sggzz\éetno’glnsost improved steel (high toughness type) possible to
FANANERRM T, toughness and machinability.
B . FFELEER Comparison of Properties
ﬁ{tlh@lﬁ%ﬂ%(iﬁiﬁ ™ 8E Performance
. . u il
Background Requirement of Die Casting Products ERRE 0 oM |e—hoSyok EnOEeRn i
Resistance to stress BT S

Strength at elevated Toughness Heat crack resistance

temperature corrosion crackin
BE(L U1 EIZN " g
Weight Saving Recyclable Low Cost DAC-MAGIC © © © © O

EREL RS ()
S':][/DHZN i:proved steel © o O = O
%I:I:IEI 0)7(321 t E%E (?ﬁ%‘ﬁﬁﬁf) (High strength type at elevated temperature)
Enlarged Products High Quality Appearance (complex shape) etz
SKD61 improved steel O © O o o
(High toughness type)
SKD61(AISI-H13) VAN O A A O
IMPROVEDPRODUGTIVITY. ®0>0>4%
— Excellent © > O > A Poor
IN Y1) (ARSR(E) BISHWEDY — R4 A LIGHE DACYU—XICHBIFBhESFF Position in DAC Series
High Productivity (interior cooling strengthened) Reducing Manufacturing Time
#eh «Eh
- SKD61

o P D @ Concnacic
ERFMDME L FRISHEIAMDIEE % %
P E—RISyIHDEL gl £ DAC55 =
> REINLIKL) i : o
AHILDSOEINKE e 2 &
| t of Die Lif : : : i DAC55
mprovement ot Uie Lite Reduction of Die Manufacturing Cost s SKD81

N=|
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» Few heat cracks
P Resistant to gross crack
#ME  Toughness ) #M  Toughness

» Improvement of cracking from » Good hardenability
cogling channel ! REEE S DORIR HEHIE - B DRI
J \ J Relationship between strength at elevated temperature and toughness Relationship between machinability and toughness

P Excellent machinability
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Heat Crack Occurrence Mechanism and High Productivity

#EET 1 IILHELIENE . E—rI SV IIFBHRICRELX T,

SETLULIC. ZFEMANOFREELHER EHBRENTNET,

If the casting cycle time becomes short, heat cracks occur at early stage.

Die steel with higher strength at elevated temperature and better toughness is strongly

required.
BHABF SERRENEF
Casting External cooling
~ "\

<l W BN
Heat crack
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Compression

- 53R -

Tension

BYELESN

Repeated thermal stress
N1 T)UE SRBEED LR
High productivity Die temperature rise

» Earlier occurrence of «

heat cracks Tension

Compression

&% Die

FKEEE LR P EERT AEB-REVEEZE K P 5 EREN 1K
Surface temperature rise P> Degradation in strength Internal-surface temperature P> Tensile thermal
difference: Large stress: Large
EmaENER HHEHNEE
Strength at elevated .
temperature important Toughness important

me—ko>voE Heat Crack Resistance
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Compared with conventional steels, DAC-MAGIC contributes to longer die life due to better
heat crack resistance.

DAC-MAGIC M

SKD61

oacss (NI

0 1,000 2,000 3,000
E—NI Ty RES A7V E(H]) KD61
Number of heat crack generation cycle

200um

*4000% 1 7 IVIEDURTE Y 57 TS 8
*Sectional crack shapes after 4000 cycles

(e—bhOS5vUER Heat crack test)

EiEmEEHIME  VYeilding Strength at Elevated Temperature and Toughness

I g0 ABRF Specimen (45HRC) S
Heating P Cooling )
=E; 80 | Y wEAAH T
@ﬂéﬁgﬁﬁfﬂz coil ¢ Water7 spray cooling ]
¢30 |
M DEREINE Resistance to Stress Corrosion Cracking
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DAC-MAGIC has material characteristics that combine yeilding strength at elevated
temperature and toughness needed for heat crack resistance.

#BERBE Heating : 650°C BEABED : 5405
Quenching : Half temperature time 40min
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Hardness Hardness

DAC-MAGICIE. MR ADBEBEINMHICEN SO SDENZMHILE T,
DAC-MAGIC has excellent resistance to stress corrosion cracking and suppresses cracking
from cooling channel.

<SSENBEREKERTTE Actual die simulation test method>

— B ST
F#& Hardness : 45HRC 1 E3abicy
1,100 ; ; T Fatigue load is applied
mechanically.
1,000 : : T » «
= SR Tl |
g . DAC-MAGIC | | | *
= e : I Water
R o : o ——
800 : ‘
700 ‘ ‘ ‘ SR
10,000 50,000 100,000
BRELE Y7LV (E)
Number of crack generation cycles ARER CHLRAEICRE LB

Cracks generated at the hole surface in this test.




HEHEITE Machinability ENONIRYSE Heat Treatment

DAC-MAGICI&. R D EEN M & LB U CHEHI T IC BN, BUSRHEY — R 5 1 LDFEHE P RERUERMF  Standard Heat Treatment
SRBEIZNDIERICERUET . JEAN Quenching 1010~1030°C 2% Rapid cooling

JEERL Tempering 550~ 640C

HEBIES Recommended hardness
g/ )\ Small/Medium size dies 45~52HRC

DAC-MAGIC has much better machinability than conventional SKD61 improved steel (high
toughness type) possible to reduce manufacturing time and total cost.

= — — . k - I Large size dies 42~46HRC
1. XD SIPAZJVIIT High Feed Radius Milling AME Larg
210 R s> 2 (B WEABERAES Quenched & tempered hardness ERLSENZEAERRAR  Continuous cooling transformation curves
—~ ErE UM 7):/51—- $63EiX )7/_L/‘Z\JD(EI;L Y—JL-ASRT5063R-4) [ p 185t/ BN sz R& i g
8 . BEIE 124 —p: JX1060 (B3rY—)L-WDNT140520) 60 ‘ , ,
= YRR Ve=90. 130, 180m/min &) & Fz=1.3mm/H Bt A2 Quenching Temperature :11030°C N=| . o o
3 DAC-MAGIC Annealed SRR ApxAe—1.0x42mm A =100mm = : g fempgratt 1 fEAERE Quenching Temperature : 1030°C
o} condition it ‘ : ‘ 1100
2 150 I770—H—3 et TN . B —_ L
E’ l\ \‘\ <Cutting conditions> i \ ! | A HIEFE Cooling speed
£ 120 Cutter: ¢63 high feed radius mill (Hitachi Tool Engineering, B 900 prrrme e T
3 Dm- \ TYPE ASRT5063R-4) S 50 S 800 b OO N N
™ 90 A Insert: JX1060 (Hitachi Tool Engineering, TYPE WDNT140520) o o
) Cutting speed Vc=90, 130, 180m/min a5 2 700 [ —175;—7167—77 T - 1727‘6/”'”‘
= 60 . . s s . s Feed Fz=1.3mm/tooth P S e N S GO b A
aBn: 0 20 40 60 80 100 120 140 Cutting depth and width Ap X Ae=1.0 X 42mm @ = —300 —60 —30-20
EEFEIRH 0.3mmICBLE T 3 TOHIHIBERE (min) Overhang=100mm < € 500 [T T A T
Cutting time until wear width reaches 0.3mm. (min) "Air blow, Single tooth = 40 T o e — VPR e
I I '
. . s e i e T T
2. I‘U“/’JI]I DFI"Ing f || =0— 7% Ol Cooling |- ] 200 hemmaaaos ME
YN Vi A A b
ST " : M —— F540% ‘ 100 \ \ \
ANTAH Work HEREORUJLEERERR State of drill wear after test ﬁ%ﬁ%@ﬁ%&?,ﬁ_a_ sl L Half Temperature | D FUUUSPHR P
. - ALY =)L ] : :
HEFE Flank ~—> Margin F<UE Rack face TH/05WHNSBO0590-TH) Time 40 min B4R Time (min)
EIHERE Ve=50m/min ; [ T ‘ ‘ siE] - Time
%V & =0.12mm/rev 25
DAC-MAGIC LIRS H=I2imm e 300 400 500 600 700
gﬁ%ﬁ%gﬁéﬂ&gﬂmﬁ 1B Tempering temperature (°C)
RAEEFENR Max wear width #HHIMES: 456HRC
= ' PSS <Cutting conditions>
. . Tool: 5.9 ultra-hard OH non-step borer
k(@ Flank ~—> Margin <A Rack face ("I[Eitacr:1i LO(#E/%%Wﬁnggéosgo . / . .
ultra-hard+ -
Cutting speed Vc=50m/min %iEB’\J#§ E PhyS|ca| Prope rtles
Feed f=0.12mm/rev
DAC55 Hole depth H=24mm
Water-soluble cutting fluid: Internal oil
AR CHERE R Max wear width Nermber of driled holes: 600 holes SRR (x10°/°C)
— - Material hardness: 45HRC O L g #{=8E Thermal conductivity (W/m-K) YT

Thermal expansion coefficient (X 10%/°C) Yound’s modulus
Average value from 20°C to each temperature g, i

3. BEFENTEH| Simulated Die Machining Example v | 05 | so0e | 200 T sooc T aooe | eone —
(M@EEDSYFPAZIVINI High feed radius milling

OISR
#HHNIH Work T EEEFIRN State of tool wear Y8 Cutting chips ?fs%fﬁffgﬁ (Rar7—))TB6045 DAC-MAGIC S s =h 23kl L) S S e
%) E=1mm JAZRE=0.7mm
_ E}E—G?gmq 3%:712§=2440mm/min DAC10 11.2 12.0 12.7 26.1 31.1 33.0 34.5 210
A lE=36mm
DAC-MAGIC ’ ’ J I7=7R- T-I=BEELH DAC55 1.3 12.1 12.8 26.2 298 327 34.1 210
B e <Cutting conditions>
Tool: ASR4050-4 (Hitachi Tool Engineering)
FEFER Wear width : 0.13mm Protrg o ($50-4 teeth) DAC 11.3 12.2 12.8 24.6 29.5 31.0 32.6 210
rotrusion=200mm
Cutting speed=96m/min
Feed=1mm/tooth Cutting depth=0.7mm
Rotation=610min-’' —1
Feeding speed= |
2440mm/min
DAC55 Cut width= s 5 i i
i , { ’ Gt 1B AR Application and Use
_ . Work=Annealed
Féﬁ'ﬁ“‘a Wear width : 0.25mm condition
. ‘_ TR iz BRI HIREN BRI ey
(@)MR—=ILIVRZ)VIIT Ball end milling T £: EPBT2100 (BiLY—L)THI—($10-R5) Use Product example Expected effect Related characteristics
EH 0omm ik Reoomn STy KENLUI Wit WO NBREINE
3%/ E=0.15mm F&=0.5mm P — D = - NIl p/T8Y C
WAL AE Work DAC-MAGIC DAC55 Eﬁ;%fggmi”‘ 1 OBomm/min PR :/‘y;a\//r_ ; i SN mt_wl% i
197—3‘u'—mm_ 7= 7=BE MERUHHABHRC) ) o Cylinder block Resistant to gross crack Toughness, resistance to
<Cutting conditions> Die casting in general use T . Improving die life due to heat stress corrosion
TEEE Tool:EPBT2100 Eggggggool Engineering) ransmission case crack development Heat crack resistance
R o2, Cting speecl=110m/min RTAXFALH A TIVIRA—I SHFLYSDOEINF IS HERE NS
eea=U.1omm/to0 . . . .
i - o\l . . . Suppression of cracking Resistance to stress corrosion
Cutting depth=0.5mm -
State of tool e Bl E;)éiﬁ'é’;sii‘igﬁ“'”‘ Squeeze die casting Aluminum wheels from cooling channel cracking
wear FEFENE Wear width FEFENR Wear width i Josommimin EELAHIR TS, o THE—Ro 5o
0.03mm -0.05mm g Airblow Precision die casting Electric parts Improving die life due to heat | Heat crack resistance
Work=Heat treated crack development

condition (45HRC)




