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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
permission from Hitachi Metals, Ltd.

e Please contact a representative of our
Specialty Steel Division if there are any
questions or problems.
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The definitive high performance die steel
pursuing total cost reduction
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several characteristics required for a die-casting die
DAC-MAGIC 0i3E Features of DAC-MAGIC
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Definitive high performance die steel WhICh can satlsfy

DAC-MAGIC
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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
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High strength at elevated temperature and excellent heat crack resistance
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High toughness prevents gross crack of die
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Improved stress corrosion cracking resistance reduces crack problem from cooling channel
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Better machinability than conventional SKD61 improved steel (high toughness type) possible to

reduce manufacturing time an

d total cost

FAHANEBRHM T, toughness and machinability.
p . $FEEEER Comparison of Properties
FAHANERERE BB 8 poromanc
Background Requirement of Die Casting Products R w1 |We—NoSyok| nnEeRn M:ﬁ?‘i r:my
— Stre{‘e%g:aet{mated Toughness  |Heat crack resistance i%?fg;g%ectggmzs
B8k Y1)k EJIXb
Weight Saving Recyclable Low Cost DAC-MAGIC o © © o O
ERHEER )
S':I/;; i:proved steel © o © o O
§ @ki{ t E'QE (*E%‘Eﬁqu) (High strength type at elevated temperature)
Enlarged Products High Quality Appearance (complex shape) P . . . R R
SKD61 improved steel
(High toughness type)
SKD61 (AISI-H13) AN O AN A O
IMPROVEDIPRODUGTIVITY. B0>0>0%
Excellent © > O > A Poor
IN Y1 97)UE(REE(E) RISHEY —RY A L5S4R DACYY—XICHIF BIERT Position in DAC Series
High Productivity (interior cooling strengthened) Reducing Manufacturing Time
= oA
. - SKD61

#tE  Toughness
1RHEI B DRSR

Relationship between machinability and toughness

SKD61
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Improvement of Die Life
P Few heat cracks
P Resistant to gross crack

P Improvement of cracking from
cooling channel

Reduction of Die Manufacturing Cost

P Excellent machinability
» Good hardenability
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Relationship between strength at elevated temperature and toughness
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Heat Crack Resistance
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Heat Crack Occurrence Mechanism and High Productivity

S 2 L DME L. E— RS SRR LT DAC-MAGIC(&. ekt LEEB L Ce—~ I Sy I DOFREDEL TRFEFROM LICEUE T,
SETLLEIC 2RMADS BsE S HME EHEREINTVET, Compared with conventional steels, DAC-MAGIC contributes to longer die life due to better

heat crack resistance.

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 w
required.
DAC-MAGIC M

. . ==
Casting External cooling
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Heat crack _ BI5R ‘
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AC55 eaEp

— [

Compression

€8 Die

BYELEIEN SKDé1
Repeated thermal stress )
IMYBALT)UL ZREEDER 0 1,000 2,000 3,000 B
High productivit Die temperature rise E—bIZy 7 REY A7V E(E) SKD61

Number of heat crack generation cycle

*4000H 1 7 IVIEDBE Y 7 7 55

*Sectional crack shapes after 4000 cycles

» Earlier occurrence o

Compression Tension (E—hO3vOHER Heat crack test )

heat cracks
£ Die DI es0c  AERA Specimen (45HRC) yal]
Heating b Cooling '
- = ##DIEL ey
- N ] ] = s L $80 EEARE
KEEE LR P @EERT ABR-REREZE K P 5 EREULSIK mgh ;requency heating coi Repeated Water spray cooling|
Surface temperature rifeDegradation in strength Internal-surface temperature P> Tensile thermal 30
difference: Large stress: Large -
EEEENER N EE
Strength at elevated Touah .
temperature important oughness important

MBI NTE Resistance to Stress Corrosion Cracking

EaAE S Yeilding Strength at Elevated Temperature and Toughnes
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DAC-MAGIC has excellent resistance to stress corrosion cracking and suppresses cracking from

DAC-MAGICIZ.THE—R ISy I RICHEBESINSEREBE EH I ZRIEA M ENTEZ cooling channel.
BULZET, <SEENREERERTFE Actual die simulation test metBod
DAC-MAGIC has material characteristics that combine yeilding strength at elevated — A (IS5 T
temperature and toughness needed for heat crack resistance. F#& Hardness : 45HRC 1 EEfS
1,100 ; ; 1 Fatigue load is applied

o SBRIRE Heating: 650°C BEARH : #5405 § § § R bl . mechanically.

= Quenching : Half temperature time 40min . . . . o : -

£ 500 $60 ‘ ‘ ‘ 1,000 : : : I » : : ‘
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R© RS
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& (HRC) & (HRC) Number of crack generation cycles AR CHRECREL L BH

Hardness Hardness Cracks generated at the hole surface in this test.




R Machinability ENONIPYS Heat Treatment

DAC-MAGICI&. fEsR DS &N 4 & EEE U CTHEEIMEICEN. BNEREU —R 5 1 LDEHE P RERIESRM  Standard Heat Treatment #RESE Recommended hardness
U] N=H == BEAN Quenching 1010~1030°C &4 Rapid cooling d/\#E Small/Medium size dies 45~52HRC
EAFAFIANDIERICHRLET ) . ) . ) $EREL Tempering 550~ 640°C K#E  Large size dies 42~46HRC
DAC-MAGIC has much better machinability than conventional SKD61 improved steel (high
toughness type) possible to reduce manufacturing time and total cost. _ .
BEAKERRES Quenched & tempered hardness T RFNZSHERTER  Continuous cooling transformation curves
—_ — sy = . . - : : ;
1. EEDSYFPAZIVIIT High Feed Radius Milling 60 [Ty 7R Quenching Tomporature 1030°C S5 S8/E Quenching Temperature : 1030
(OISR ! | ‘ ! 1100
. 210 - HuB—: pB3EENST T XL (ALY —IL-ASRT5063R-4) AT S SR W {-om A = e ———
g BEIFE U {24 —k: JX1060 (B3Y—Ib-WDNT140520) : ! : : 1000 AP Cooling speed
5 180 Annealed Il E Ve=90. 130, 180m/min BB Fz=1.3mm/ 7 B 900 o e T T
2 T DAC-MAGIC nng’-etl-e EHAR ApXAe=1.0X42mm F—/N—=/\>%5=100mm B 50 T 800 b D AN N
3 150 condition IF7O— -7 o o [ N NA\N\\a\WGN\ NN
2 l\ \O\ <Cutting conditions> z % oy -15-10-7-5 -3 -1.2 (‘C/min)
£ 120 Cutter: $63 high feed radius mill (Hitachi Tool Engineering, S I e A A B G a5 DS
¢} Dm- \ TYPE ASRT5063R-4) @ ol
9 90 A4 Insert: JX1060 (Hitachi Tool Engineering, TYPE WDNT140520) -S g
% Cutting speed Vc=90, 130, 180m/min g 40 =
= 60 s s . s s s Feed Fz=1.3mm/tooth T : : : i
g 0 20 40 60 80 100 120 140 Cutting depth and width Ap X Ae=1.0 X 42mm XU :EE A 0il Cooli 1 g
FEREIRAS0.3mmIC Bl T 3% COTHIRSRS (min) Overhang=100mm % { == # 0Oil Cooling |} s
Cutting time until wear width reaches 0.3mm. (min) *Air blow, Single tooth N AA05
5 KU o 30 H Half Temperature : T T oo
- FUIVBIL Drilling Time 40 min ; 2f B Time (min
PP e X 25
#WINIAF Work AERRORIVEFEIRSR State of drill wear after test ngE?i:ﬁ%z’fﬂEOH/‘/z%-yjﬂf—i— 300 400 500 600 700

(AsLY—Iv -8+ — . 9
9<UVE Rack face TH/05WHNSBO590-TH) BB Tempering temperature (C)
YIHIRE Ve=50m/min
%V & f=0.12mm/rev
FLFEE H=24mm
HBMELEI A NEREH

R S YRR Physical Properties

Y E Flank ~—> Margin

[N <Cutting conditions>
Tool: 5.9 ultra-hard OH non-step borer
k(ST Flank ~—> Margin % (l:litacr:\i L""T'E/%QSWSE”S%’%QO -
tra-| - 2 6/°
Euttciin:g ;?)e:é V+/c:50m/min ) 2?(&355;&?;;—1(?)1 121)[5 -
=0.12 BEET 2 — . A
DAC55 H%Te depth kT:ngdfrer)Vm . ' Thermal expansion coefficient (X 10°/°C) AdaM=E Thermal conductivity (W/m- K) v JV,/y_g |
V\éz:lter-lsoluble cutting fluid: Internal oil Average value from 20°C to each temperature oung's moaulus
Ve vear wicth Number of driled holes: 600 holes . . . . . . . (GPa)
- Material hardness: 45HRC 200C 400°C 600°C 20C 200C 400°C 600°C
3. IBEFRIINTES] Simulated Die Machining Example DAC-MAGIC 1.3 12.3 13.1 257 309 34.8 35.8 210
(1 )%ﬁbf’/?li)lﬂ]ﬂl ngh feed radius mllllng TS DAC10 11.2 12.0 12.7 26.1 31.1 33.0 345 210
og . . 8: ASR4050-4 (HiLY—JV)TB6045
I Work I8 Jt State of tool wear Cutting chips ¥
R HEE] e I R o) e cemmin DAC55 11.3 12.1 12.8 26.2 298 327 34.1 210
ﬁgiﬂ mm/ % Wﬂ§§=0.7mm
z=610min" %0 E=2440mm/mi
P v DAC 1.3 12.2 128 246 29.1 31.0 326 210

I7-7J0- T—7=fEELM
: <Cutting conditions>
Tool: ASR4050-4 (Hitachi Tool Engineering)

TB6045 (50-4 teeth)
Protrusion=200mm
Cutti d=96m/mi H H
ettt dopthet.7rm Ed=EU] Application Examples
Rotation=610min-' - g
Feeding speed=
DACS55 / f ’ C L Cotwidtesemm < L BR n
i 4 Air bl . = = i
- gﬁmi —— Ar rngnnealed ,5.,,(73 ZREL, (BV=fAmm) {EFER  Comparision of Actural Performance 2
E Wear width : 0.25mm condition Diecast Products Machine Capa A =TS L Effect
(die size mm) =h/1 Current =% Application
. <o — - OISR
(2)R—JVIVRZJVIIT Ball end milling T H: EPBT2100 (BLY—THI—h($10-R5) . 5500 ton | DAC(43HRC) DAC-MAGIC (44HRC) >1 .56
B oo smEma | 200N oo e—175 0 e
WANTAE Work DAC-MAGIC DACS55 EJ;ig_sféugmin1 %43 =1 050mm/min Autoparts nsert heat cracks Less heat cracks 1 grgmeasn
&=0.5mm .
T7-90- | == NRRUM(4SHRC) DAGE5. DACH O MLHA D ACMAGIC (6HRG)
<Cutting conditions> N N N ) no(z
TR T sty Enonesa epE®e | 125010 | fuirhin 20K~50KYauk | 100K aMERERHS #es
o Protrusion-200me | Cuting speed= 1 10miimin Autoparts WJAF Life span of DAC55, DAC10, material A | Still on service after 100K shots 2 times
iR Feed=0.15mmoot WJ Insert and material B are 20K- 50K shots.
e utting depth=0.5mm
State of tool | 5 Fotaton: 3500min' ftb#144B (46-47HRC) DAC-MAGIC (47-48HRC) S
wear FEFEHE Wear width FEFEIS Wear width 1059n91m?min_ BENEIS 1,600 ton | 29K 3wk 62K 2y Mtk £ " ' thn
0.03mm .58 -0.05mm 0.250m 4 Cut widih=0.5mm Autoparts Life span of other company material Still on service after 62K shots ore than
} = Air blow [ 2.1 times
Arbloy s (46-47HRC) is 29K shots :

condition (45HRC)






