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W5 1A HA MBSO YFERIERF  Characteristics of Diecasting Die Steels
TIWIZA DX MEROSHEISHIE L TREOLSBEMBISBIRTE I LI ZELEMHERBEATEYET,

In compliance with diversification of diecasting technology, variety of steel grades is prepared in order to best fit for
each individual application.

-
-
g -

High

—_

#HhEE A Fateaett

For insert pins Advanced Die Steel

IE'EG)F'IJ:

=E e EE Imp(ovc_e both of

o High strength at die dllfet.a.r:d
5 elevated temperature productivity P S
g 74MOEA Strength and toughness
5 Isotropy
3 SKD61—p @ @ IR=BON::
% N N N e R . For small lot production
< | FTUN—K4 S-SRI DACOE ALY L —R
gﬁ Prehardened Steel Standard die steel High quality DAC (Superior H13)
ey
E.EE %0 NuEAN::| —
= | F Il lot producti
Jig & | For small lot production SREADEELA : .
To keep stability of die life TUN—R
Prehardened Steel
ik » E__L‘
Toughness High

W51 HX NSRAMOREEYFHR  Applications of YSS Die-casting Die Steels and Their Features

R & | = B R
Applications YSS Grade Features

3 DAC. DAC-S |=R®E. BHEONT L IENLTNS
—f2 77 N A 1] A

Iﬂnﬁﬁz ”'TT mﬁnﬁmi JIS SKDB1 4824 WD B < BIMITE H b/ E

Die for Aluminium/Zinc Alloy in equivalent to JIS SKD61 | Strength at elevated temperature and toughness are well balanced.

general use 0.4C-5.2Cr-1.3Mo-V | Good machinability and less deformation after heat treatment

. g EEEE. IEESRTTNI ST -54ELT AR
AT A D2 RBIRR DAC-MAGIC  |fe— 55, s WishERENE, HEHECERTOS
Advanced Die Steel for ety ] High performance die steel which balanced high strength at elevated
Die Casting Original steel | Emperatue anc g louannes, Excalent e rack resitance, srss
25 b 2| S, fﬂﬁt— |\75/7'|‘$‘_1§th\6
=iEfeR. 274 28 DAC55 BMEDE 0. TINBE EEDH S = & HTHE
High performance die, 5.9Cr-2.2Mo-V-Ni | Good heat crack resistance
Squeeze die Higher toughness enables initial hardness of dies much higher.
. . SREENEL. Me—r75y JHICERTVWS
WES A HZ N DAC10 = 77
For Precision Die Casting 5.2Cr-2.7Mo-V Higher strength at elevated temperature and excellent heat crack

resistance

. o o YXR33 SREBEFFDAZTLV
= Pas =R O
BE@RL . AW Py s Rz |BIO—T 2 MR ERTNS
Longer life pin, insert die parts Matrix HSS Highest strength at elevated temperature

4.2Cr-1.6W-2.0Mo-1.2V | Excellent erosion resistance
1REI 71 /N— K48 (40HRC)

IOy b, BHBE FDAC
Die for small lot production, 5.2Cr-1.3Mo-V-S 40HRC prehardened steel
low cost die Free cutting steel
HPM7 ZHEIFE & 32HRC (HPM7). 40HRC (HPM-MAGIC) 71 /n— K >4,

HPM-MAGIC BFLHHIE SV, KB THRAERNFZOBEIDELI DAL,
P20 & Prehardened to 32HRC(HPM?7), 40HRC(HPM-MAGIC).Good machinability and
P20 modified Toughness. Least difference of hardness between surface and center of large die.

Q AAEZOTICEREDFEE. BE., MK, B FHlE S S EHBRT — Y ICLDRKRNFETHD  HROREZRII T DHDTIE
HOFBAANYOTDEERNBFFELLEEITDHENTTVET,
<Attention> The characteristics, photos, charts, rankings and evaluations 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.



B EROe—brIS5 Yy IREE  Heat Crack Appearance

E—br7F v DREE S8 PTETZ RS
Heat crack Appearance Cross Section

—fEF A DX b

(Diecast in general use)
SRIREEICRE

On the surface of dies

FEI=RN

Network

B iZRE680C

Temperature of molten material

0.1mm

BE - Biad1hZX b
(Precision/Hi-Si Al-alloy Diecast)
SRRIFERICFE

On the edge of dies

BHFEO

Crack opening

BZBET760C

Temperature of molten material

KB -SQFAIHR B
(Diecast in SQ use)
SABATEICHE

At the corner of dies

Nyl

Stress concentration
BiHRET720C

Temperature of molten material

0.4mm
—

B E—hroSyOERERIER  Results of Heat Crack Generation Test
kbe—N7Ty I RETA7IVEERER EE

Number of cycles of heat crack generation and cross section

ABRF 1 ¢ 90mm AERAE WA £2600C  CEEREMNE CERICSHDRY) R L
Specimen: dia 90 mm Test procedure: repeated induction heating and cooling by spray water on end face

HEXY 1 ZJLEL No. of test cycle ]
cycle 75y U DWIER,8E
£l B 1000 2000 3000 Cross section after test cycles
YSS Grade |HRC | | | | | | |
DAC |43 [ ¢ i i
DAC 47 g @
b= b5y sORE BEY Sy IBE | 0.5mm
heat crack generation ~ Observation of heat crack,
JERNEE e
pAcss |so (LN
: . : : : E : 0.5mm
pAcss | 5 | ; ‘
: . . . . . 5 | 0.5mm

AAEOTICEEEHDFEE. BE, Bk, B HlE S SR T -5 ICLDRKRNFETHD  HROREZRII T 2HDTIF
BOFBAANYOTDEERNBFFELLEETDHENTIVET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



BMEEHHAIMEEE  Mechanical Properties

ODACOER5|5RM &

Tensile Strength at elevated temperature

(MPa) - (kgf/mm?) B At 1 1,020°C X 30min
1,800 180 FERELES  Tempering H‘ardness ‘ Quenc‘hing ‘ ‘
1,700~ 170 Q\ SOHRC o ~¥5304 Half Temperature Time 30 min.
1600k x ~#i%  Oil Cooling
’ 160 ‘
15001 44HRC | | 313RM & |
’ 150 Tensile Strength
1400 140 ¥
1300F 430 %‘PHRC \o\ \
£ — \zcz\
2 1,200 120 > N
o e \
& 1,100F 110 y N\
% 10001 100 O\\
© oo0F 90
x 8ooF 80
£ 700p 70
600 60
500F 50
400 40
300 30
20
100 200 300 400 500 600 700
HERE ('C) X 10min. Testing Temperature
OERUIESESERE OBERUESES vILE—E
Tempered hardness vs Yielding Strength at elevated temperature Tempered hardness vs Charpy | - Value
500 60
g SEREE Heating'650°C 1A AEEA405
T & o Quenching: Half temperature time 40min
S 40 53
5 S5 | T DAC-MAGIC
B P I e
n“_’é 400 @_g Al F\
=% N B DAC55  ""--ioos
R & 350 y 5 :: —~. ol
B © ?, o T \. S
g N5 DACI0 = =itee.__
§ 300 N *g 20 = :;«.;_.__
. 52
£ 250 g E
3 &a
>
200 I I I 0 ! ! |
42 44 46 48 50 42 44 46 48 50
##&(HRC) & (HRC)
Hardness Hardness
@IBRIMEYE  Physical Properties
BB ERIRH(X10°/°C) BmEER
20CHSZBREETCOFAE Thermal conductivity Y g%
sitE Thermal expansion coefficient(x 10°/°C) Young’s modulus
YSS Grade Average value from 20°C to each temperature (W/m-K) (GPa)
200°C 400°C 600°C 20C 200°C 400°C 600°C
DAC 11.3 12.2 12.8 24.6 29.1 31.0 32.6 210
DAC-MAGIC 11.3 12.3 13.1 25.7 30.9 34.8 35.8 210
DAC55 11.3 12.1 12.8 26.2 29.8 32.7 34.1 210
DAC10 11.2 12.0 12.7 26.1 31.1 33.0 34.5 210
YXR33 11.3 12.2 129 25.0 32.4 34.8 35.5 210
AAYOJICEEHDFEE. BE., KK, IBAL. 5HHEE. SHEBR T —Y [CRDRFNFETH D  HREDREZRIA T DDHDTIE

BOFBAANTOTDEHENBT I FELFLEEIT DI ENTTNET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.




DA C (JIS SKD61)

DACIE 7 IV EMF1HANAEBMPEL T ELERHINT
BYET,

DACI3FRE, #5& . THERED/NT > AD BN -2 S 1 RS THY).
FET7AV/MAEMEICKIESICEF L. FHSN . BIFGD
mLEEREILICEBMUTEIET

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

With introduction of Isotoropy technology DAC has
become tougher and more isotropic to help life of dies
longer and stable.

BE R
- ERIAE. HIMONT U XIZERTWS
CHFEIIMI R, BLEBEAH/NE WV

mA &
—MRTIVIEA AN EIRA A H RN MEETHER
GE)EESHSEAICIER. #HEmEH30~40HRCOD
TUN—RTRHEWLET,

W R ERES
- 45~48HRC —f&E!
- 43~46HRCAE!

Features

*Good balance of both strength at elevated temperature
and toughness

*Good machinability with less distortion after heat treatment

Applications

*General die for Aluminium Diecasting
*Die for Zinc Diecasting

*Die for low pressure casting

(Remarks)
Both forged and cast steel available for low pressure casting die in
prehardened condition of 30-40HRC.

Hardend hardness
*45~48HRC general size dies
*43~46HRC big size dies

Q@RAAHRESE I 7O (x400)
Quench cooling speed and Microstructure

/4304 (30min.)

A% Oil cool

erature Time

Half Temp

BEABE 1020C
Quenching Temperature

BE7IV=ZIANAMA

Standard Quality for Aluminium Diecasting

@DACDEEABR LEE S
Quenched & tempered hardness

60

o /J//\l\o\
DAC
1A 1 1,020°C#/430min),
40 (Quenching 1,020°C HTT 30min) i
30

20

& (HRC) Hardness

10

BANEE 400 500 550 600 650 700
as quenched
1HRUEE Tempering Temperature ('C)

QOERLIES LY vILE—@E
Tempered hardness vs Charpy |-Value

(J/cm?) (kgf - m/cm?)
80 8

AN 1 1020C
Quenching: 1020 C

f f
4 Oil cool | F7% )
Half Temperature time
60~ l—15min

.
155
30min
50 s 30% &\T\
45min
45% \M
aL 4602

0L 4

]

2mm U/yF IrlE—E%5(E
2mm U-notch Charpy impact value

60min
30 3
20 2
10 1
0= 0

40 44 48 52
& Hardness(HRC)

@714V hOEA DACOHF
Toughness of Isoropy DAC

—n
T

py impact value

o
(6]
T

EE 1 47HRC

L $&(aFITAm
Longitudinal direction

T BBERAR
Transverse direction

2mm U/vF SvIVE—Eig{Eie%

Index of 2mm U-notch Char

74/hOEC1DAC SKD61
Isotropy DAC

FHIE G SHEBRT -5 ICLDNRNFETHD  HROREZRIL T DD T

& 44HRC
. Hardness
Q AAYOTICEEDRFEE. BE., HK. B,
HOFBAANYOTDEERNBFFELLEEITDENTTVET,

<Attention> The characteristics, photos, charts, rankings and evaluations of this catalog are representative value by our test data,
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DAC-MAGIC

REANOEZIEE2H . BELPVTAVIVEICEBNFT1HZ
MARDFEREBEIIHEARLTVWET, ZhICFEV KV XBETEE
E4B@ERVTIVILTEETIEIROSNTVET, OHL
=X A THREL/EDAC-MAGICIE. THE—N Ty %%
m_ESE2EESHIC TEINME-FHEIMICBN/-F 1AL B A
—GTO

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.

B R
- EERES S ME— Ty TIEICENS
- S S EERORENOREELNFITS
- IS HEEEINEDRE EICEN) AR SDEINICIIE
- LK LZ1HZMHES (NADCA) #207-2011 Grade CICEER

BA =
—fREAHRAN  RGAZEAH AN FEBRH A DRI

W IREERAL IR SRAS
BEAN 1,010~1,030C 24
BERL 550~640°C
W HEARAE S
- 45~52HRC H/|\{E
- 42~46HRC A#E!

Features

*High strength at elevated temperature and excellent heat
crack resistance

*High toughness prevents gross crack of die

*Improved stress corrosion cracking resistance reduces
crack problem from cooling channel

*DAC-MAGIC is approved NADCA #207-2011 Grade C.

Applications

*Die casting in general use
*Squeeze die casting
*Precision die casting

Standard Heat Treatment
*Quench: 1010-1030°C rapid cooling
*Temper: 550°C-640C
Recommended hardness
*45~52HRC small/medium size dies
*42~46HRC large size dies

MR EEESY € A X bEEAE

Advanced Die Steel for Die Casting

@DAC-MAGIC D1t A BEEREE &
Quenched & tempered hardness of DAC-MAGIC

60
P TN
50
%)
i
z
R e R e e
(0]
C
B
£ 40
5
it
5 A3 Quenching temperature:1,030°C
-O- 8%  Qil Cooling ‘

30 = A #8405
Half Temperature Time 40 min

- S S S N S N
300 400 500 600 700

1B ('C) Tempering Temp.

@ MICHERE N4

Resistance to stress corrosion cracking

1,100
1,000 !
© i
o I |
= 3 3 3
] : : :
9 900 j N 1
1% : ‘ ‘ Lo
a | \\\\ .
B ! SKD61 ~ ! !
12 : ‘ N Lo
= 800 : : AN \ :
: : ' DAC55 | !
FEX:45HRC : : b
Hardness ! ! ! Lo
700
10,000 50,000 100,000
BRRLEY7IILE(E)

Number of crack generation cycles

@ MeE—r7Z v
Heat crack resistance

HEY 1 Z)LE  No. of heat crack generation cycle

e WX 1000 2000 3000 ([=)
YSS Grade |HRC | | (cycle)

DAC-MAGIC

DAC55 | 45

SKD61

#ERF © $80mm

AR | Wi £650°C £ CHREIKINE & EBRAKSEORE R L

Specimen: dia 80 mm

Test procedure: repeated induction heating and coolin by spray water on
end face

Q AAEZOTICEREDFEE. BE., MK, AL FHl%E S S EHBRT — Y [CLDRKRNTETHD  HROREZRIM T HHDTIE
HOFBAANYOTDEERNBFFELLEEITDHENTTVET,
<Attention> The characteristics, photos, charts, rankings and evaluations 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.



D AC 5 5 EEESY A N R NEY
For High Performance Diecasting

T9, Quenched & tempered hardness

DACS5S5 is the Die casting die steel with excellent heat crack o0 J\
A

resistance and toughness.

JENRE
58] Quenching temperature —
11040°C

. 4% E 5 \ | 1020°C
- THE—hTv7IEBRTVS a \

- 50-53HRCOSHEE TOfERHFIAE

45

- W7y 7 EREN BN TNS \

- EREEN;ENTVS "

cBEAMEICEN TV \1\\
. m E 35

BELAAHANY — g5 H A KR~ X\

AT LA DAY 30

W REERIESR

- EAN1,010~1,030Ca% P Anss 400 500 550 600 650 700
i ° as quenched RELERE (C)T i T
- BEREL550~640C s $ER LR (C) Tempering Temp.

#8&(HRC)Hardness

- f#& 43~53 HRC @DACH5HEIR{FRTE &
Recommended hardness
2 (HRC) N o
Features e & Application

50-53 /B 274 XE Small Die, Squeeze Die
(fte—ho 2y E+R Anti-Heat Crack)
46-50 —f&% General Use Die

*Good heat crack resistance.
*Higher service hardness of 50-53HRC
Higher resistant to crack propagation 43-46 KB (8014 E48) Large Die (Priority:Toughness)

*Higher strength lev mperatur
‘Higher strength at elevated temperature (7) @ WBE HERFE L. EERACEELLVBANHIET,
Good hardenability (Remarks) Recommended hardness may not apply depending on

Appl | c atl ons projection or casting conditions
*Precision die casting OERLIES &Y vILE—{E

*Large and medium size dies for die casting Tempered hardness vs Charpy |-Value

6

*Squeeze die casting 3 ' ' ' f_‘:f

Standard Heat Treatment 8% ST DAC55 w5
*Quench 1010-1030°C rapid cooling ‘]EE‘E al o @‘SA
*Temper 550°C-640°C 288 L V5%
*Hardness 43-53 HRC iS¢ KOS

hSS oL DAC® 20 't g

N N

DD > o)

ee I =R

@BEASHRE & I 7 OME (x400) && oL | | &&

|
Quench cooling speed and Microstructure 46 48 50 52
~ - FE&(HRC)Hardness
A15% (15min.) . . . .
Half Temperature Ti QOBRASHEEE D v IILE—{E (50mm7 Oy 71k 37 2 MER)
b Quench Cooling Speed vs Charpy I-Value
(Test Result of 250mm Qubic Block)

50

874 Oil cool

N
o

O\
\ \ DAC55

(50HRC),

o

/
/

(J/cm?)

T4 T-Direction

N
o

BEANBE

X 44HRC
Hardness

1020C DAC Y
45HRC) \\\

2mm U/vF SvlE—E%(E
2mm U-notch Charpy impact value

J

0 10 20 30 40 50 60
/48R (min) Half Temperature Time
(1,020°C—520°C4#NR#R) Cooling Time

AAYOTICEEHORFIEE. BB WK, B sHEE L SHERT — Y ICRDRNERNIMETH D  WRDREZRILT DD TIF
BDFBAANTOTDEHENBEFFELLERET D ENTETVET,
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DAC10

AP ERINDTIVIFAHZANEZAESRMFELT,
e—k7 2y HEBIELELT = h V&R DE—R Ty
IFwDELICEMTY,

As material of die for diecast products required higher
level of surface, and heat crack resistance has been
intensified.

Most useful for small and medium size dies of their
longer life.

BE R
- EREENEL M-~ Ty 7B TS,
cMIA-a P ERTNS

WA &
O-UX T BLEDTE—T Ty 7N BRSNBH. /v EL
 AYRHIS B EDHBRRRD BEREN BT
- OABER L E DM TO—Y 2 M EREN B/ AL

W RIS
AN 1,010~1,030C 2%
- R 570C~610C
- & 44~51 HRC

Features

*Higher strength at elevated temperature and excellent
heat crack resistance.

*Good erosion resistance

Applications

*Small / Medium size dies of which O-ring grooves require
heat crack resistance

*Medium dies for products like headcover which requires
good appearance

*Small dies for OA components which require erosion
resistance

Standard Heat Treatment
*Quench 1,010-1,030°C rapid cooling
*Temper 570°C-610°C

*Hardness 44-51 HRC

OBREASHRE & I 7048 (x400)
Quench cooling speed and Microstructure

715% (15min.)
Half Temperature Time

~ = "|_ —-..
1 s “iky . 'L né“\r :& g}"
ik ; e A ?;F\ _rf_"\'\,_ "‘-n' i
B LS
RS

: . *g . -r
F s o o D e O
St P R

s#74 Oil cool

24304 (30min.)
Half Temperature Time

BEABE 1020C
Quenching Temperature
B& 44HRC
Hardness

¥BEIAHANH
For Precision Diecasting

@DACIODBABRE LIE &
Quenched & tempered hardness

60
5 D\O’ﬁiﬂ\k\

40 A

30 S

& (HRC) Hardness

20
(A 1 1,020°C 35 15min)
(Quenching 1,020°C HTT 15min)

| | I
! 0‘1’3’%)\ hE % 400 500 550 600 650 700

as quenched
1BERLUBE  Tempering Temperature (‘C)
OERLIES &Y vILE—{E
Tempered hardness vs Charpy I-Value

(J/cm2)(kgf + m/cm?) 1,020°C A
80— 8 (1020°CQuenching)
or 7 384 Ol cool—x

(lj) :.:/11 .
o | Half Temperature Time
ﬂ > 60 6
& § 15min 15%
|
KV} £ 50 5
S = 30min 30%
NS 45min 45%
N 6 40 4 }60min 604 )
" <
[$]
2 e 30 3
oD
€ E
EE 20 2
NN
10~ 1
o~ o0

40 44 48 52
& Hardness(HRC)
XORASEERF A - 10X 10X 55mm
Qil Cool Test Piece Size:10X10X55mm
OEASHEEEY vILE—{&
Quench Cooling Speed vs Charpy I-Value

(J/cm2)(kgf + m/cm2) 1,020CEEA N
80 (1020°CQuenching)

0 5
60 & N

O

sob 5 L 40HRC

401 4

2mm U/ v F ¥ v L E—EE{E
2mm U-notch Charpy impact value

30 3

52HRC
20 2
10~ 1
= 0

0 A 15 3 45 60
Oil cool AR ()
HTT : min.

ANFOTICEEEDFFEE. TE. KK, B FHEEE. BRI — Y (LK DRERNHMECTH D  HRDOREZRIAT D EDTIE

HBDFRBAANIDOITDEHNRIEFELLEET DI ENT

SVET,
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DAC-S

DAC-SIZARAF 1 HANEEIMFDACOH AR LS/ L—F
THY . MARENEICEBhL2BMETT,

DAC-S has higher toughness than general-purpose diecasting
die steel DAC, which has excellent resistance to gross crack
generation of die.

mE R
SRASAHANEEMF DACOBMER L
AR S AP AMES (NADCA) O3V E —ERARIE S
- 2AEHORE(LICE#R

WA &
— IS AR e KA

W REERULIRSR
-AN 1,000~1,050C 2%
- JBREL 550C~680C
- B 45~48 HRC(—#§%) . 43~46 HRC (K#E)

Features

*Higher toughness than general-purpose diecasting die steel
DAC

*DAC-S meets a minimum Charpy impact value specification
of the NADCA 207-2003 Superior.

*DAC contributes to the stability of die life

Applications
*Large and medium dies for die casting

Standard Heat Treatment

*Quench 1,000-1,050°C rapid cooling

*Temper 550°C-680°C

*Hardness 45-48 HRC (general size dies), 43-46 HRC (large
size dies)

YXR33

YXR33IISKH51 DI hEEZ R eSS RE T EMTY,
IA—Ia LB EFEDBLVFFEL  AFERRICELTVET,
YXR33 is 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.

5 K W REERAIRSRAT
- BRBENBORE - EAN 1,080~1,140C

o . A
#1412 SKH51 D55 E - R L 550~600°C
- E{EEBEICERD

- & 52~58 HRC
BA &
MIA—Y 3 AhFES  AFSm

Features

*Highest strength at elevated temperature among HSS and
Alloy Tool Steel.

*Toughness is more than 5 times as big as SKH51

*Excellent nitridability

Applications
*Erosion resistant insert pin

Standard Heat Treatment
Quench 1080-1140°C oil cool
Temper 550°C-600°C

Hardness 52-58 HRC

A

*Insert die parts

DACOSE®AITIL— K
High Quality DAC (Superior H13)

ODAC-SOERY ¥ L E—FRETRE
Index of Charpy impact value

700

43HRC

DAV

(o))
o
o

/

(o))
o
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N
o
o

vV E —ER{EEE
w
S
S

N
o
o

Index of Charpy impact value

-
o
o

o

// fieskDAC
e e
--"'--- %
100 200 300

HERBE  Test temperature(C)

#DAC%100& L THIE(E
*Normalizing DAC as to 100

@DAC-S DEHEE
Fatigue strangth of DAC-S

1,400

45HRC

1,200 N
g N\
£ 1,000 \
g 800 \\¥ DAC-S
177

600 RFDAC
R
£ 400

200

Q02 10° 10° 10° 107 10°

R 1 7)UE Number of fracture cycle([Bl Times)

=R FEVHA

For High Performance Insert Pin

@ FEHRROHEBRANETR

Specimen after Erosion test by molten casting metal

BE
Weight loss
DAC (48HRC) 46.8%
DAC (48HRC) IZ2=1L 14.8%
DAC (48HRC) with Nitriding
YXR33 (52HRC) 221t 0.8%

YXR33(52HRC) with Nitriding

@585 B&5 % Erosion test by molten casting metal

(B R ERBREH)
(Specimen and Testing Condition)
90rpm

2h7 2k Test 2h

o
oa-t—%—(heater)

BRTINIE£700TC

Molten Al-Alloy
10mm

90mm

:,:I E]mmm

HE&H Specimen

ANEOTICEEEDFFIEE. TE. KK, B HEES. BB T — Y (CXDRERNHECTH D  HRDOREZRIET D HDTlE
BOEBAANDIOTDEHENBTRIFEFLEEIT D ENTETNET,
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FDAC-HPM7-HPM-MAGIC ¢ emai ot mticion

DACEDNBAEMHANER ALY EE - FEEELPLIET @b — Ty KER (0.5RESR)

HP.EREGOEVEZE. Ny JOyyBICERTEETT, Heat Crack Test(0.5R ditch)

FDAC : 38~42HRCIZFE SN /-. DACEE AR A& L. REIM4
5930147 (S) ZBMUETUN-R 0T,

HPM?7 : 29~33HRCICHE S /-1 EIME D BIFETUN
_}‘>ﬁﬂ?3—o

HPM-MAGIC : 37~41HRCIZFRE /-t EI M 8D R iF &

TUN—KRTT,

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

FDAC is the based on chemical composition of DAC with

HPM7 (32HRC) DAC (44HRC)

the addition some Sulfur for machinability. As delivered 2,000>3vh Shots 5,016>3vh Shots
pre-hardened to 38-42HRC, direct cavity making is
possible. OEMEVEE (BE(E)
HPM7 is prehardened to 29-33HRC and has good Mechanical Properties (Reference)
machinability. O | B X | 02%MmA |GIEREE | M U | & Y
HPM-MAGIC is prehardened to 37-41HRC and has good YSS Grade | Hardness | 0.2% Yielding | Tensile | Elongation | Reduction
machinability and toughness. Strength | Strength of Area
(HRC) (MPa) (MPa) (%) (%)
.!ﬁ E DAC 40 1,070 1,250 12 58
- TIHIMED BN TS, FDAC 40 1,060 1,240 11 20
« TUN=KR#THZ7-D AN GERLDHNIELRE HPM7 32 860 980 20 55
— BB THOREHE, b—2)LaAXMERICE
HPM-MAGIC| 40 1,020 1,200 18 45
B =
5 R Oy hEL BHE @2mm U/vF JvILE—EIR{E (BE(E)
FDAC : ZhiEsaE£E 2mm U-notch Charpy I-Value (Reference)
HPM7-HPM-MAGIC : #Ell4 & 014
BHIEC R B FE B RFAM RFEEAM
Features YSS Grade | Hardness |Longitudinal direction | Transverse direction
*Good machinability (HRC) (J/cm?) (J/cm?)
*As delivered prehardened, no futher heat treatment DAC 40 58 39
is necessary
—Possible to reduce manufacturing time and total cost FDAC 40 19 10
Applications HPM7 32 65 40
Die for small lot production, low cost die, holding block HPM-MAGIC 40 60 35

FDAC: priority heat resistance

HPM7-HPM-MAGIC: high toughness and good machinability ~ %11 Size of Raw Material: 280x640

HEBERIAIE Position of Specimen : w/2Xxt/4

@FDACO#HEIE  Machinability of FDAC GIMIZ&#  Cutting condition
| | | | | | 724 X Face milling KFUJL  Drilling
#1yZ2— Cutter ¢ 63 TE Tool HSS Co ¢4
R
Drilling -7 1 > 7B | | YIHIEE Cutting speed| 20m/min
Fv7 Insert Coated cemented
carbide ) Feed 0.1mm/rev
I543% | FIE Number of inserts | 1 Z& Depth 40mm &%4) (Blind)
Face milling ‘ HIHIEE Cutting speed [ 130m/min J—Z>h Coolant |7Ki&tE Water-Soluble
[T1 FDAC(39HRC) 2
%) Feed 0.15mm/Tooth o BE ook
[[]DAC(38HRC) = TEBEHE Lite | NP TRERH
‘ ‘ 052 # Depth 0.5mm (Number of cutting hole)

0 1 2 3 4 5 6 7 8

T E&41E%(DAC(38HRC)%1£73)
Index of tool life(DAC (38HRC)=1)

7—5>h Coolant |23 dry

TEH&GHIE Life |VB=0.3mm

é AAEOTICEREDRFEE. BE, MK, B FHAE S SHEHBRT — Y [CLDRKRNFETHD  HROREZRIIT D HDTIE
HOFBAANYOTDEENBFFELLERITDENTTVET,
<Attention> The characteristics, photos, charts, rankings and evaluations of this catalog are representative value by our test data,
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M{ERAEFRERE  Actual Performance

) s H g .
L4 HR NS EIE (EE_:J"Emm) {EFHE#E Comparison of Actual Performance o
Diecast Products Die Clamping Force e P - Effect
YSS Grade (die sigegmm) 2E/i Current WEHR  Application
HEAER DACHME| o 0 | DAC(44HRC) DAC (48HRC) 1,354
REEEE Be7 7 iox300, STKYA/NTHEE—NIFyY | BOK ashCifie—toZyy | oo
Autoparts surface priority Primary heat crack at 37K shots Primary heat crack at 50K shots '
B&pEERsm DAC-MAGIC| 2,500 ton DAC (43HRC) DAC-MAGIC (44HRC) >1.5f&

AF eE—~7Zvy E—rTZ 7N More than
Autoparts Insert heat cracks Less heat cracks 1.5 times
B&pEERsA DAC-MAGIC| 1,250 ton DAC55.DAC10. fti#t41A. fth$t44B| DAC-MAGIC (46HRC) 2
WJIAF 20K~50K> =k 100K = Mtk A About
Autoparts WJ Insert Life span of DAC55, DAC10, material A Still on service after 100K shots 2 times
and material B are 20K- 50K shots.
HEEERs DAC-MAGIC b1t #4B (46-47HRC) DAC-MAGIC (47-48HRC) >2.11E%
1,600 ton 29K>avh 62K 3Nk A ch More than
Autoparts Life span of other company material Still on service after 62K shots 2.1 times
(46-47HRC) is 29K shots
WAAE DACS55 DAC(47HRC) DAC55(50HRC) >1.6f%
RBY= . 2000ton | 60K vavh E—boTuY 100K &av ik More than
Autoparts surface priority Heat crack at 60K shots Still on service after 100K shots 1.6 times
BEEE&® DAC55 Rt DAC DAC55 of
BAAT o A 20K ¥3vhElh 40K ¥=vhl b 5 tTmes
Autoparts (thin insert) Breakage at 20K shots More than 40K shots
DAC DAC10
OAt#23ER5% DAC10 15K 2y CAIHE—RT 57, 24K ayh THie—hT 5T >1.6f
() 280 e 30K = THifE. 80K av BEH] | FUEHIELL. 120K avhBER |\ 0o oo
80%200X%300 . . -
OA Gomponents Primary heat crack at 15K Primary heat crack at 24K shots, | 1.6 times
(precision die) shots, repair at 30K shots, no griding repair,
scrap at 80K shots scrap at 120K shots
OA#zR#8s DAC10 650 ton DAC DAC10

(FEER) 90x215x380 | 1KZIVNTHMRDA 10Ky avhTRDIEL > 31
OA Components 30K 3y hBEAN More than
(precision die) Primary bite at 1K shots, No bite at 10K shots 3 times

scrap at 30K shots
BEEIE YXR33 s DAC ) . YXRSC% 3
Insert Pin 3K 3yhNAaR. »UY 10K ¥ayMERH 3 times
Autoparts Meltdown and galling at 3K shots| Still on service after 10K shot
=SRlm7I)LY YXR33 P SKH51 (60HRC) YXR33(54HRC)+TiN 10fs
A R O . =
e b RS iies 2K 3vhiiriE 20K Yavhaig 10 times

High melting point
Al-alloy autoparts

Breakage at 2K shots

Meltdown at 20K shots

FNYOTCEEHDFFIEE 5TE. BR. IR

BOFBAANIOTDEHENTRIFEFLEEIT D ENTTNET,
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W #EEIE  Machinability

OEXNTTT AIIVINIIC BT BB LS (B £ UFT)
Comparison of machinability by High feed radius milling

@ R—ILIRIIVINTIIC BT B 514 LEEE (45HRCHE)
Comparison of machinability by Ball end milling (45HRC)

(anneared)
100 100 T
YIEIERE LKA 200m/min
@ Cutting speed é Cutting speed
E 80 - misommn | 80— -]
> >
= [H: 90m/min =
Qo Qo
Seol - 260|-—— —— e
Q Q
© ©
= =
40— . —————] -— - ————— -
& 5 40
m im
H
= 20 P - . —1-——-
¥ ®
0 0
DAC DAC-MAGIC DAC10 DAC55 DAC DAC-MAGIC DAC10 DAC55
<P T &> <Cutting conditions> (T4 ‘ <Cutting conditions>
PBIFIEN) TV T A3V $63 High feed radius mill -¢p6-R3BEI—T 17 $6-R3
YIHIEE=90,180m/min  Cutting speed = 90,180m/min AR—IVIRIV Coated carbide ball end mill
%V)=2.0mm/tooth Feed = 2.0mm/tooth -LIHIERE=200m/min Cutting speed = 200m/min
tUil‘ZE‘c"=1 .Omm Cutting depth = 1.0mm -3%+)=0.1mm/tooth Feed = 0.1mm/tooth
YA E=42mm Cutting width = 42mm A HFRE=0.6mm Cutting depth = 0.6mm
1A E=0.6mm Cutting width = 0.6mm
WiREFEINT SR Simulated Die Machining Example
(T4

@= XS T AIIVANT High feed radius milling

#HHAITHF Work

T EEFEIRR State of tool wear

¥J/8 Cutting chips

DAC-MAGIC

EEFENE

Wear width : 0.13 mm

YY)

DAC55

EEFETE Wear width : 0.25 mm

/77

@ F—JVIRNIJVHIII Ball end milling

)

Work DAC-MAGIC

DAC55

TEREFRRR

State of
tool wear

EEFEE : 0.03 mm
Wear width

EEFENE : 0.05mm
Wear width

T E: ASR4050-4(Hxrv—Jb)
TB6045 (¢50-4#1H)
ZHL=200mm IHIEE=96m/min

EWE=1mm/F HHAZREZ=0.7mm

[@#E=610min' 3*%V)EE=2440mm/min
A E-36mm
I7—70— == EUM

{Cutting conditions)
Tool: ASR4050-4 (Hitachi Tool Engineering)
TB6045 (¢p50-4 teeth)
Protrusion=200mm
Cutting speed=96m/min
Feed=1mm/tooth Cutting depth=0.7mm
Rotation=610min-1
Feeding speed=
2440mm/min
Cut width=36mm
Air blow
Work=Annealed
condition

(NI &H)
T E: EPBT2100(H3LY—JV)
THa—hk(¢10-R5)

Z=HL=200mm YIHIEE=110m/min
Z*VE=0.15mm/¥  HhARE=0.5mm
[E1#5=3500min-! V)R E=1050mm/min
1A 18=0.5mm

I7-7a- T—T=l NIRRT

(Cutting conditions) (45HRC)
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)

ANFZOATICEEEDFFIEE. BE. KK, B FHEEL R T — Y I[CLDRERNFETH D  HROREZRIAT D HDTIE
BOFBAANTOTDEHENT I FELFLEET DI ENTTNET,

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



B H{E;84#E Repair Welding

HAHAPRBIDERE LR ICL DB EARE)PE— N Ty VB DR E B EMHEEREERLET,
*$% 1%t : DAC. 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, DAC-MAGIC, DAC55, DAC10, FDAC.

£RIEANIE - BES ARG A TSR BEBRERE
s £ G . . 7}
RE | velding Rog| Veldine Welding Welding Process Chart V&2, (B2 EET
State of Die Method Condition weldlayers
Wfl(}iign 'Xi&i;i!/
DAC ¢ Annealing  ima A
AN 680~730C Euml?r‘ce
. ooling or
B gL RS 300~ . .
LR 400°C ey Ash Cooling 250°CLlE
Annealed State
DAC —— £y After-heating Above
or iiA "
same steel Welding bar Pre-heating 100~150C
1.6~4.0¢
B (GE) K3 BEELE2EIK)RLTTFEW]
OC s t Anneal 2 times in case of Large block.
TIG urren
80~200A £HDBREL
BEMT
I R A
O;J;(;; BE below Tempering
FquI gir gas Welding Temperature of Die
BABRLKE|  YAG 8—15¢ /min wa 250°CLLE
Hardened State Air Cooling Above
Pre-heating
100~ =0
isoc ERAL

(%) (Remarks)

or "pin holes".

3. BELEDER

foregoing pass.

1. YAGEIS YT I RDERKBIERE (RIVI-J J) T, YAGRESELFERALETEBEXM (E—RElh,
ELR—IVE) DR DBEREIEBRUBEUCREUKWIEPEHRTY,
YAG is a brand name of Hitachi Maraging Steel used for various applications including high grade
welding rod. Using YAG welding rod remarkably decreases such welding defects as "bead crack”

2.TIGBEEE (B AT A F — NI RABER) EETINILHZATRENZ T AT U EBERBEMEDRIC
T—UREIE T ZORTTELT—IDRIZTIV—BAL GRENSEHSNDIHETT,
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.

BEEEDOMEEERT2/:0. ERIFED. 71V —IZHBEDOEHDEHNTZEL,
TJL—REINBFLED /=8 BIDINX EIZEBINZADIL—EHNELENEHEVEIICL TLEIW,, B D@ E [
7o FEWVWE—RTHTAEEL TR,
Use lower current and finer welding wire in order to get better efficiency of welding metal.
In order to prevent crater cracks, avoid an overlap of the crater of backward pass on the crater of

To avoid an overheat of mother material, conduct an interrupted welding with short bead

4, FHREREL) (XL L) OREFEEIE1h/AE25mmIL TLESL,
Keeping time of Temper and Anneal after welding should be 1h/25mm in thickness.

5. I EROMEZINICIE+9EE L TR,
A careful attention is to be paid of crack during grinding.

FNYOTCEEHDFFIEE 5TE. BR. IR

BOFBAANIOTDEHENTRIFEFLEEIT D ENTTNET,
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WEWLIE Heat Treatment

@ Z#HMIF/NF—> Standard Heat Treatment Process
BEADQ 1,000~1,050C
Quenching s
BESH.SEAHX
750~800°C reniienls
Forced Air Cooling,
5 High Pressure Gas,
500~550C Cooling, etc.
1;;; 2;; *’Eé{‘ 100~150C
— T JRRUIFANAH
First Second  Austeniti-zation To Tempering
Pre-heating Pre-heating Furnace

@EANMEFIFEFE  Holding time for quenching

1ERL
Tempering
550~680C
300~350°C 2275 Air Cooling
Tt BRLIE =E
; - Room Temperature
Pre-heating Tempering

MRRUIE LI2RI EERTE2E
Tempering is required at least two times or more.

@ ERLUIR#IFEEE  Holding time for tempering

A= (mm) A= (mm)
Thi =15| 25 | 50 | 75 | 100 | 125 | 150 | 200 | 300 . =25 [26-35|36-64 | 65-84 (85-124(125-174|175-249|250-349 350-499
ickness Thickness
T R Fh
ﬁﬁ %I’aﬁ . 15| 25 | 40 | 50 | 60 | 65 70 | 80 | 100 ﬁsbﬁ.ﬁﬁﬁﬂ 1 1.5 2 3 4 5 6 7 8
Holding time  (min) Holding time  (h)

WEE
RASHREPENEE, BMOEBEBEIYILT T
—HHISGEVERE &Y. FMEmEL 95, BWNEE
BRKELEYET, HAZE TNV —T TR, BAQSEH
NE—OiRBEbIc k), BNBEEIMZ OO, H4E
M LT 2ENIEHEERELLTVET,

O FHLEZOEEEAES (DAC10.160X400%500)

Examples of measuring impact values of heat-treated products.

(DAC10/160X400X500) £&AME  Longitudinal direction

=U5%  Quenching Method to Reduce Distortion

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, Hitachi Metals
Group has established heat treatment method which not only
reduce distortion but also improve toughness.

@ E AL D ESNIR LTS B E #5FR
Examples of distortion of heat-treated products.

£&AM  Longitudinal direction

S 200 30
RS S m @R Air
& S 150 325 m EER4ED Method 1]
sm g g o0 m EER4E Method 2 |
ﬁ £ 00 /o m S oil
3 1 7l 15
'3|J (&} > 10
35 % €5
e 2
N FHE BERAFO BERAEQ BEmMmA <0.05 <010 <015 <020 <025 <0.30
Air Method 1 Method 2 Oil T _
A . TR (BRI T 2EY)
AHNAE  quenching method D'\st::ion rate ("bend "versus "length")
oa e Q@E1LEDMHIRILE:
!Eﬂ: Nlt"dmg - Comparison of various nitrided layers
EEREOMR-FH1EE, BT TYPE A TYPE B TYPE C TYPE D
go /L & - b
DR BIERFICISTRIELE [ s REEE) | BBRAONR |RIh.BINOE| REANER
T AREZSEIC.FAHAMID | (z=cEMEkIE & phase (white layer) |Grain boundaries in the|  Sulfide, oxide layer No compound layer
_ nitride layer
BRMEBICHT2BEERR | SO0 FED ﬁ =L E"L —
T, Nitriding depth and
form (In the case of
. . nitrided SKD61) 0.1mm 0.2mm 0.2mm 0.05~0.1mm
Properties and characteristics >1000HV >1000HY >1000HY 600~800HV
of the nitrided layer var me—~o 5y o4
d di ?[/ di y thod Heat crack resistance B C Y A
epenaing on nitriding methoas LB OO il 7 Bl B c C A
and conditions. Please choose Flaking resistance of the nitrded layer
e A i [Ptk
the type of nitriding according Melting Resistance B B A C
to the right figure. =tDEE —m=t BHEL BREL EOEL
Type of Nitriding General nitriding Deep nitriding  |Sulfurizing and nitriding| ~ Shallow nitriding
BA — BB — 3C

ANFZOATICEHDFFILE. BE. K. JEI.
HDFCBAANYDOITDEHNRIEFELLEET DI ENT

Ml IS SHEBRT — Y ICRDAKRNIFMETHD.
SVET,

Excellent "A" — Ordinary "C"

HEORBEZRILI DD TIE

<Attention> The characteristics, photos, charts, rankings and evaluations 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.



HIgEIIW—-J07 V7 IERS

Hitachi Metals Group Base In Asia

(
m HI£E (RE) % AERAT
KEAAT]
B 028 (R%E) SFHEERAR K&
FEHAT | @ #E
B EHASRIRIER (KE) BRAT | Xz .—|
W = $ /'\E ] *_
m Eiﬁﬁ(im)ﬁﬁiﬁgggg () & B s
u = SEESHSEAE (L7) ARAT | @
m o GR K HETRSR & (B IL) HRRAT | LiE
m HEREIE (LE)HEAT
mE EERSFHRMEERAT
" O BEULE (RE) FHEGRAT @ EEanE r"a%“
(= B AR R ARAT | KRB AR ERAT
INDIA
B Philippine Precision
[ m GOEL STEEL COMPANY THAILAND @@=~ ‘- flechielzgyilne.
B Umetoku Thailand Co., Ltd. PHILIPPINE
S U.T.T. Engineering Co.,Ltd.
\ VIETNAM @—
| ® Pro-Vision Special Steel J.S.C‘
MALAYSIA.\_] B Umetoku (Malaysia) Sdn. Bhd.|
SINGAPORE
m @Hitachi Metals Singapore Pte. Ltd.
M R 5t (7EE)
BAniE
€@ INDONESIA
| B PT. Stilmetindo Prima
L

ANFOTICEEEDFEE. SE. KK, B HEEE BB T — Y (CLDRENHMECTH D  HRDOREZRIAT DHDTIE
BOFBAANIOTDEHENTRIFELFLEET D ENTETNET,
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ZL2(CRHTITER
Notes about safety

M FEEWTI. BEPREFICTHRNDET. ENLEZHLETDCHDLRENKZEML
TLEE W, flitf 7z 3R UIM. IEN 20IE, EECEBINIINDERED, 28, Bm. ATEFRER
MEVTHERATSNDKRE. ZETED B K- DA RSAVHFICRL, REEVDERIEREZ
FRAUUEEREDOZ2ZRAERLTIIES,

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.

#40%5%2 HL-Y30(J,E)-U
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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 Hitachi
Metals,Ltd.

¢ Please contact a representative of
our Specialty Steel Division if there
are any questions or problems.
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Tel. (03)5765-4076

(0800) 500-5055

Fax. (03) 5765-8312

Our address and contact indicated in this catalog
are those as of November 2013.

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

in Tokyo below.

Hitachi Metals, Ltd.

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

Fax: +81-3-5765-8312
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