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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.
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The definitive high performance die steel
pursuing total cost reduction
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Notes about safety
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Steel is 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.

Our address and contact indicated in this catalog
are those as of February 2014.

If you cannot put a call through, please contact our
Corporate Communications Office in Tokyo below.

Hitachi Metals, Ltd.

Corporate Communications Office
Tel: +81-3-5765-4076

Fax: +81-3-5765-8312
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Definitive high performance die steel which can satisfy several characteristics required for a die-casting die
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DAC-MAGIC

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.
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Weight Saving
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Enlarged Products
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Background Requirement of Die Casting Products
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Recyclable

i 24

Low Cost
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High Quality Appearance (complex shape)
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High Productivity (interior cooling strengthened)
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Reducing Manufacturing Time
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Improvement of Die Life
» Few heat cracks
P Resistant to gross crack

» Improvement of cracking from
cooling channel
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Reduction of Die Manufacturing Cost

P Excellent machinability
P Good hardenability
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<Attention> The characteristics, photos, charts, rankings and evaluations of this catalog are representative value by our test data,
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DAC-MAGIC 0i5E Features of DAC-MAGIC
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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 and total cost
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Relationship between strength at elevated temperature and toughness Relationship between machinability and toughness
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Heat Crack Occurrence Mechanism and High Productivity
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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.
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External cooling
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Repeated thermal stress
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High productivity Die temperature rise

» Earlier occurrence of «

heat cracks Tension

Compression

£& Die

FEHEE LR P EERT RE-REREZK P 5 ERBIGK
Surface temperature rise P> Degradation in strength Internal-surface temperature P> Tensile thermal
difference: Large stress: Large
mIEE N EE HMHENEE
Strength at elevated .
temperature important Toughness important

e—boSvoE Heat Crack Resistance
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Compared with conventional steels, DAC-MAGIC contributes to longer die life due to better
heat crack resistance.
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DAC-MAGIC o

SKD61
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Number of heat crack generation cycle !
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*Sectional crack shapes after 4000 cycles

(e—hoS5vU5ER Heat crack test)

ErasEE N8  Yeilding Strength at Elevated Temperature and Toughness
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i Cooling )
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M EREINE 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.

HERE Heating : 650°C BEARED : /5405
Quenching : Half temperature time 40min
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DAC-MAGIC has excellent resistance to stress corrosion cracking and suppresses cracking
from cooling channel.
<SEENEERSERTTE Actual die simulation test method>

RO

T
F#& Hardness : 45HRC I EEft5
1,100 ; ; A Fatigue load is applied
mechanically.
1,000 : : oL » . ..... «
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Number of crack generation cycles AABCILEREICREL-BR

Cracks generated at the hole surface in this test.
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Machinability
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Heat Treatment
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DAC-MAGIC has much better machinability than conventional SKD61 improved steel (high
toughness type) possible to reduce manufacturing time and total cost.

1. &EDSIYPAZ)VINT High Feed Radius Milling

%) & Fz=1.3mm/ %
F—N—/\>%=100mm

20 7(77JD7I%{¢¢>€)33+‘"U_ T A3V (BHILY—IV-ASRT5063R-4)
- A= =E 7T AL Ay -
g BEIFE UM 424 —p: JX1060 (B3rY—/b-WDNT140520)
- 180 Annealed B8R Ve=90. 130, 180m/min
2 T DAC-MAGIC condition §IiAE ApxAe=1.0X42mm
3 150 I77O—E—3
2 l\ \‘\ <Cutting conditions>
£ 120 Cutter: 63 high feed radius mill (Hitachi Tool Engineering,
3 Dm- \ TYPE ASRT5063R-4)
i 90 @ Insert: JX1060 (Hitachi Tool Engineering, TYPE WDNT140520)
b Cutting speed Vc=90, 130, 180m/min
= 60 . L " . - - Feed Fz=1.3mm/tooth
g 0 20 40 60 80 100 120 140 Cutting depth and width Ap X Ae=1.0 X 42mm

2. RUJVANI Drilling

EEFENEA0.3mmICEZ T 2 TOIHEIRERE (min)

Cutting time until wear width reaches 0.3mm. (min)

Overhang=100mm
*Air blow, Single tooth

AT AT Work

HERBDORJIVEEFEIRI  State of drill wear after test

YEFE Flank

DAC-MAGIC

~—3> Margin

<\ Rack face

DAC55

B AEEFENE Max wear width
=0.19mm

24

3. BEFRNNTEH] Simulated Die Machining Example
(M EEDSIFPRAZ)VAIT High feed radius milling

#WHINTAF Work

T EEFFIRN State of tool wear

Y18 Cutting chips

DAC-MAGIC

EEFENE Wear width : 0.13mm

23

DAC55

EEFENE Wear width : 0.25mm

/77

(2)R—=IJLZVRZ)VINIT Ball end milling

AN T Work DAC-MAGIC

DAC55

TEE®
wis

State of tool

wear FEEFEIE Wear width

0.03mm

 EEEEIE Wear width
0.05mm

TSR

T E:¢5.98BBOH/ >R Ty T R—F—
(BaLy—)v- i8R+
TH/05WHNSB0590-TH)

YIHIEE Ve=50m/min

1%V & f=0.12mm/rev

FLEE H=24mm

KEMETHIR: AEBHRH

BMITRE: 6007%

#HIMEES: 45HRC

<Cutting conditions>

Tool: ¢$5.9 ultra-hard OH non-step borer
(Hitachi Tool Engineering,
ultra-hard+TH/05WHNSB0590-TH)

Cutting speed Vc=50m/min

Feed f=0.12mm/rev

Hole depth H=24mm

Water-soluble cutting fluid: Internal oil

supply
Number of drilled holes: 600 holes
Material hardness: 45HRC

T4

T H: ASR4050-4 (Hirv—JV)TB6045
(50-413)

2 HL=200mm IR E=96m/min

%) E=1mm/F YA RE=0.7mm

[B#=610min"' 3R E=2440mm/min

DA 1E=36mm

I7-78— T—=U=155EUM

<Cutting conditions>
Tool: ASR4050-4 (Hitachi Tool Engineering)
TB6045 (¢50-4 teeth)

Protrusion=200mm

Cutting speed=96m/min

Feed=1mm/tooth Cutting depth=0.7mm

Rotation=610min"'

Feeding speed=
2440mm/min

Cut width=36mm

Air blow

Work=Annealed
condition

TS

T 8: EPBT2100 (HiLY—/V)THI—F(¢10-R5)
22 L=200mm HIEE=110m/min
*VE=0.15mm/H HHARE=0.5mm

[E1#£=3500min"' 4)3E E=1050mm/min
052 18=0.5mm -~
I7-70-  T-U=kABRU#(45HRC)

<Cutting conditions>
Tool: EPBT2100 (Hitachi Tool Engineering)
TH coated (¢10-R5)
Protrusion=200mm  Cutting speed= 110m/min
Feed=0.15mm/tooth
Cutting depth=0.5mm
Rotation: 3500min-!
Feeding speed=
1050mm/min
Cut width=0.5mm
Air blow
Work=Heat treated
condition (45HRC)
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IEEBINIERM Standard Heat Treatment

HESEE S Recommended hardness

AN Quenching 1010~1030°C &4 Rapid cooling F/\#E Small/Medium size dies 45~52HRC
&Rl Tempering 550~ 640C KA Large size dies 42~46HRC
BEABEERIES Quenched & tempered hardness 1S ANZSREREE  Continuous cooling transformation curves
60 —— ‘ —
Kt AR Quenching Temperature :1030°C 13 N8 Quenching Temperature : 1030°C
1 | ‘ 1 1100
""""""""""""""""""""" 1000 ST
R O 900 [
o %0 S 800 [ NN NN
o o N U N W NP . T T N
\j; “3 700 -15-10-7-5 -3 -1.2 (°C/min)
@ [ R S 600
e g 500
i< 5
S 40 £ 400
z : i : : B 300
e | —O— #7% 0il Cooling | |-\ - T 500
—— F540% 100
30 | Half Temperature 0
—Jime 40 min | zf BR3 Time (min)
25
300 400 500 600 700
BER:BE Tempering temperature (°C)
YIBRAS I Physical Properties
SRR (X106/°C)
20 CHS>RBELTHOFIIE A o . YU
Thermal expansion coefficient (X 10-%/°C) == Thermal conductivity (W/m-K) Y / f |
Average value from 20°C to each temperature oun? & mo) e
GPa
200C 400C 600°C 20C 200°C 400C 600°C
DAC-MAGIC 11.3 12.3 13.1 257 30.9 34.8 35.8 210
DAC10 11.2 12.0 12.7 26.1 31.1 33.0 34.5 210
DAC55 11.3 121 12.8 26.2 29.8 32.7 34.1 210
DAC 11.3 12.2 12.8 24.6 29.1 31.0 32.6 210
EJ=E L] Application Examples
X YILRE E e o
ngl 4j7t;; I*%Qlﬁ'; (B Amm) {EAER Comparision of Actural Performance P
lecast Products Machine Capa s . o
(die slize mr'?]) ERT Current ER  Application Sl
. 5500 ton | DAC(43HRC) DAC-MAGIC (44HRC) > 1.5
BE) = IBm T E—k7557 b~k 574 Tore than
Autoparts Insert heat cracks Less heat cracks 1.5 times
1250 t DAC55.DAC10. fth#t#1A. DAC-MAGIC (46HRC) o
EEER) - ON | {h#t#1B 20K~50Kavh | 100K =vhikefE AR elE
Autoparts WJIAF Life span of DAC55, DAC10, material A | Still on service after 100K shots 2 times
WJ Insert and material B are 20K- 50K shots.
1th$144B (46-47HRC) DAC-MAGIC (47-48HRC) > 1=
HEIE I m 1,600 ton | 29K>5wb 62K 3y Mk (E R e
Autoparts Life span of other company material Still on service after 62K shots More than
(46-47HRC) is 29K shots 2.1 times
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