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CIO|7HAE! S| 2X|EME Characteristics of Diecasting Die Steels

U0l KA 710 Ciestol chSstol 2imo] 33 MEVt Mt 4 AUSE 24F 3 MBS BF 245D YBLIC

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

2z

High temperature strength

91 Toughness

YXR®33

QAMEHE
For insert pins

DAC®10

sy
(!sotrow]_
FDAC® SKD61 == DAC®-P
Za|stEd HEFEMME
Alot& General Purpose Steel

Prehardened steel

For small lots

High—performance Steel
Specialized in high—temperature strength

DAC-MAGIC®

olg SAl ngsiiz

High—performance Steel

_ _ Specialized in toughness
RIMCH 2& M=

Advanced Die Steel

CloIHAS! 2880l 89 53

=2 High

Applications of YSS Die—casting Die Steels and Their Features
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Heat Crack Appearance

SlE3240| HEY
Heat crack

o|z CHH Helf
Appearance Cross Section
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Utk CHO|FHAE!
(Diecast in general use)
=g HHZ0| L

On the surface of dies

SE2% 680C
Temperature of molten material

Crack opening
KEIRT 760°C
Temperature of molten material

Stress concentration
SERE 720T
Temperature of molten material

B2 - 187
(Precision/Hi—Si Al—alloy Diecast)
=8 EHE0| LA
On the edge of dies

Col7iA8

i, A= Clo|7HAE!
(Diecast in Squeeze use)
=& IHL0]| LM

At the corner of dies

0.4mm
—

SIE3EH A|@ZAN} Results of Heat Crack Generation Test

S|IE3 LY AO|Z +2t

cH SIEH

—_—l— O

Number of cycles of heat crack generation and cross section

AIEHE : 990mm
Specimen: dia 90 mm

AlZH © S 600TTIX| TRD} 7150 24 WZis Hie
Test procedure: repeated induction heating and cooling by spray water on end face

Alloy in general use

ISFAL similar
2= 23 L sy
- AISI/ASTM
Applications YSS Grade Features
W.—Nr.
M 22 SKD6 modified ME REDE mRMA SAloj| ofsh
CIO|FHAE! Zsif7t . O|MT} IRZIE2 SEALAIZ| RIM|CH AEHCHEZE
foliAS 288 DAC- | o OINT DRUTE FAZ! AN AHCIEZ
Advanced Die Steel for Advanced die steel with higher toughness and better high temperature strength,
die casting molds 1.2343 modified achieved through composition adjustments and manufacturing process innovations.
Mmas 08! s Al 77} ZRAA S| Ol S2e] TUSTCL £ SE0IMS)
improve = = =
CloPHAE! 2582 N IRYEE S, QYT AR MER 145 CoiAY F-E8Y
New high—perf DAC_A H13 improved New high—performance steel for die casting molds with better high—temperature
Stewl "g dvpe t;;mancel d 1.2367 modified strength and toughness compared to conventional high—performance materials
E3lier @2 EEEilng fieek ) through improved chemical compositions and manufacturing process innovations.
LUk U20lE, DAC-P SKD61 I2ZE, QYo WHAT 2451,
oleizzg o 71340l 1, BH2| FISTO| NS
Die for Aluminium/Zinc 0.4C-5.2Cr-13Mo-V 12344 Excellent balance between high—temperature strength and toughness

Good machinability, low heat treatment distortion

a5
cloliag 3882

SKD61 improved

o zlo = =
D2YE, 12 TAROR WRAAS oE NS FHBY

USIE T2, ISRARSY, TA0| 243

N/A

High—performance DAC-MAGIC H13 improved High—performance mold steels achieve higher—dimensional balance between
i " 1.2367 modified high—temperature strength and toughness

SEsle7 @D ezl s Heat crack resistance, resistance to stress corrosion, excellent cutting propeties

S SKD61 ed _
U clolA2E DAC10 —— TeATI} =on, Lis|ETA0| Qa8
- H13 i ’
;_reclsm{\ d 5.2Cr—2.7Mo-V 3 improved High—temperature strength, excellent heat crack resistance
DEIIWERD 1.2367 modiied

TAHLI =2 -

LT oS _ =1 Xt O A=

OIAE B ’ YXR33 N/A DEZIASI0|A D2UEIt 7HE 45,

e LHB&40| 72 248

Longer life pin, 4.2Cr—16W-2.0Mo—-12V Matrix High Speed Steels )

insert die Daﬂé High—temperature strength, Best erosion resistance

A 5 SKD61 modified (Pre—hardened, Free—Cutting) o

2Lot, ZI0IZ FDAC At Z2J5HE2 (40HRC)

Small lots, H13 modified (Pre-Hardened, Free—Cutting)

Simple molds 5.2Cr-13Mo-V-S Free cutting per—hardened steels (40HRC)

c 2 =30 7IdE S 2 MEL =H, &9, g7t
HEe S2S 255t UXl= WEUCh 2 712232 7|x HE2 ofelo] HEE + Us

=0
s2 g

b AIZ! dlolEfoll et CHEXQI ZtolH,

{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.

A& AFOIZ 4= No. of test cycle 3| cycle
F240| £H3t e
4= 3s 1,000 2,000 3,000 Cross section after test cycles
YSS Grade HRC | | |
! ‘ ! ‘ ! ‘ !
| | | | | |
DAC-P 43 - \ \ ‘ ‘ ‘ ‘
‘ 1 1 1 1 1 1
| | | | | | |
| | | | | | |
| | | | | | |
_____ 4 | | |
| | | |
DAC-P 47 ‘ R ! ! !
| | | | |
=2 chel 324 B 1
heat crack generation Observation of heat crack 1 0.5mm
1 1 1 1 1 1
| | | I I I |
N
1 1 ; ; ; ; !
I I I I I I |
I I I I I I |
,,,,, 1o 4, 0o |
2wz | o I | . 8
T 05m
I I I I I I |
| | | | | | ‘
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| | | | | | | \
ey »
| | | | | | | 0.5mm

c 2 7230l 7 Y 2
i

HZe FES 2S5 UXlE 2

AR,
pA
[E=]

S, =9, 7t S2 A AR do[Efof ofst ciEXQ! 20|,
Lok 2 29| 7|1 LHE2 o glo] HAEE & AsUCh

{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

JAE dF

Mechanical Properties

DAC-PQ| m2Q1XzE
Tensile Strength at elevated temperature

50HRC

\
omys | %

Tensile Strength

\p\’

Hhdl 302

Half Temperature Time 30 min,
OLH

T o

Oil Cooling

2B} D2UT
Tempered hardness vs Yielding Strength at elevated temperature

AAe} AI2I| SAX|
Tempered hardness vs Charpy | — Value

HIIAZE AYSE 2HIE| (AUSE+AR)2 T1XI0] B210) TR AR £O2 Liek,
Half Temperature Time (HT): Time required for cooling from quenching temperature
to {(quenching temperature + room temperature) / 2}

=2|X MA  Physical Properties

EZ.I_S OEI-—?—D | = I:|'0|5' HA'E—;!% Standard Quality for Aluminium Diecasting

DAC—P (s skoet)

DAC-P= &0z, OfH CIOIFHARE SHMHZM

712 g A= AL

DAC-PE ZE, FE, Lol w7} Ratel 7t ClolAEZo|H
Isotropyt0i| 2lslf Hrt 1121ds), SEatE0]

= +E2| eyt ergstol 7|045t e UELICH

DAC—P is 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.

EET o m2 2= ool WA 248
=
B o 0t3y0| £1, H2 wxEl FI5Y

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

LR o it AR0IF COPHAY S/ 01 HOHAY S/ MYFZ 59
Fx

o
Application Zo|) Mgt FZ SHE0Ms TEE, FAE 2F 30~40HRCE| Z2|SHECR M5t UBLICH

® 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.

DAC-P2| AUAB{ALE Quenched & tempered hardness

(411,020 gl 30L)
(Quenching 1,020°C HTT 30min)

A A} A2 Z} Tempered hardness vs Charpy I-Value

OLK
To

Qil quenc

e

Half temperature

15& 15min
302 30min

~_

452 45min
60 60min

~

=

EEDVEE] @ 45~48HRC Yt 2 General size dies
WCEEEEES @ 43~46HRC [HE 238 By size dies

Aol izkA ol Olo|3 2 XX| (x400)

Quench cooling speed and Microstructure

Isotropy DAC—P2| 21’ Toughness of Isoropy DAC—P

ARIRE Quenching Temperature : 1,020C  ZE Hardness : 44HRC

@ 2 7230l 7IME S 2 AT =H, 29, g7t

HNiZel 28 BEst U= ¢E

Lok 2 7FE239] 7Ix) &2 olnglo| HAE + USCh

{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.

DAC-P 1.3 122 12.8 257 28.6 29.8 29.8 210

DAC-i 1.3 122 12.8 273 30.0 303 299 210

DAC-X 1.3 12.2 13.0 305 32.1 317 30.9 210

DAC-MAGIC 1.3 12.3 13.1 217 29.5 30 29.8 210

DAC10 1.2 12.0 12.7 261 31.1 33.0 345 210

YXR33 1.3 122 12.9 25.0 324 34.8 355 210
S2 AL AR HlojEfofl ofet CHEXCI Zto|H,

Q 2 712230l 7IHE 4 2 AL B, 9, 7t S2 ZA AR dolEol| 2fst cEHel Zon,
HZel 22 BEst AUXl= 4Lk 2 71209 7IM &2 ol uglo] HEE 4~ AELICH
{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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XIMICH EZ ClO|FHAEl 238U

AT

YSS Next—Generation Standard Die Steel for Die Casting

DACO| M= 7|=¢Ql Tisotropy /& o5 O ZIStAIZI TinnovativeSt RHZ ;= »

Zafo| HE Cto|FHAEIZ SR SKD61 ChH| sotropyOfl 2|8t QIS =21 DAC-PE MIE35H E-&LICHaL
N2 ZEI T2 MA S0 2lsh Mt TRUEE S5 Of &0 XIM|CH ABHCIES O|AISH
CIO|FHAE! 2§22 DAC-i 2 HLSIFSLICH

n 1279 01M0| Skatof w2t LHS|E= 20| SFASHH 2 3 JHMof| S§ELICt

m Q10| Mo wat, 2o thrHoILt W2t E2 2| +2| M2 7|tiE & UELICH

Our thoughts put into "1"-
"{nnovative material' which further evolved "isotropy" breathing on DAC—P-+-

We have globally provided DAC—P with increased toughness by "{ sotropy" compared with H13 (1.2344).
Now we developed new die steel for die casting: DAC—1, which aimed at next—generation standards, further enhancing toughness and strength
at elevated temperature as a result of component adjustment and process innovation.

m DAC—{ contributes to longer die life by improving of heat crack resistance because of increasing strength at elevated temperature and toughness.

m By using DAC—1, it is expected to reduce large cracks of die and leaking water from cooling hole because of improvement of toughness.

OIM (2U Af2I] £24X|) Toughness (2mm U-notch Charpy impact value)

52 LT gLic,
s xZ0ME
S
=

LIEHA D AT

DAC—i& DAC-PELIE =2 214
IIoI- LH—HZL—#C’ AFX-Iol- A 2}
DAC-i = DAC-PELE =2 214
DAC—1 shows higher toughness than DAC—P,

Also even in the condition of slow cooling after quenching, assuming large die,
DAC—1 shows higher toughness than DAC—P.

o H
0

2P =M
Quenched and tempered hardness curve

gl 405
HT40min.

Hhd 902
HT9Omin,

—— 2 Oil coolong 7
| —e—HHH 4082 HT40min,
| = Bl 90E HT90mIn.

BHEAIZE: AURTOIM (AURE+AR) /2 THXIQ| dZHo] AQEk= AIZIS B2 HA
Half Temperature Time (HT): Time required for cooling from quenching temperature to {(quenching temperature + room temperature) / 2}

@ 2 7IE270] 7IXiE S4 2 AL BH, &9, 87t S2 AL AR HlofEfofl 2Bt ciEXQl Zioln,
HiZel S22 BEst Ul AUk 2 1209 71X &2 ofluglo] HAE 4~ JUELICh
{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.

LHSIET2HM (32 ZIFO| 2AN|) Heat Crack Resistance (Suppression of crack development)
DAC—{ = DAC-PHL}E G|EZ2HO| XIFMO| L2|H, LiIS|ET M E ASSL|CT

DAC-1 is slower in heat crack development than DAC—P, and has good heat crack resistance.

3,000 AlO|E 9| THH 3 2HSE] Cross sectional form of crack after 3,000 shots

W2} gl 408 HT40min,

28 A2 Al (SIET 29| XMZ) Mold Use Cases (Reduction of heat cracks)
DAC-i £ MEECEA BMELIE SIETO| HUTHE 7IHe 4 USLICE

The use of DAC—1 is expected to be more effective in reducing heat cracking than conventional materials.

CIO[7HAE! AH| ALO|= : 800t, 2F 182t ShotA|2| 28 £ MEHQ| H|w

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

" BE Hxf2| x71 n U AIS
9] 11,010~1,030TC &', 42 : 550~640C BAE 1 45~48HRC, Y : 43~46HRC

m Recommended hardness

Small/Medium size dies : 45~48HRC
Large size dies : 42~46HRC

m Standard Heat Treatment
Quenching : 1,010~1,030°C / rapid quenching
Tempering : 550~640°C

f\ &7tz e AT, 5, 91, B2 2 BA A8 BOIE(ol SI2t ciEEel Zol
RS BRE LBGT AR SELI & pens S IBE ofngol He 4 Belct

{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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0

Al TMS CHO|FHAEIZSHE L New high—performance Die Casting die steel

DAC-K

MI=e| C|Xt21 o] 7HMEILICH Designability of the product can be improved!

Koll= "OIRIS] 7H54, Cross(£8),0l2tn sH= o/0jE Bm UL

Befol S HOIE0f CIOHAE FEM0l o2 Zakshs XM LS}
0] "DAC-X'E THLSIAALIC,

DAC-X= MEHEfI} 2 AIA SAlol ofsf B2ol TASMECHE 52 270
2ot 24S ZHIE M2 D4 CloliAS FHSYULICE

=
SAL SRt Bl wato] LHSIETRY Tl S IHE JIUiE o~ AFLICH*?

A

rr
mo

=HE

%1: DAC-P(JIS SKD61), DAC10 % DAC-MAGIC
%2 1 650 Codol o3t S|ETH AlHZEn}

“X” means “unknown potential” and “cross”.

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

of becoming a next—generation high—performance steel
that will revolutionize die—casting die, beyond

conventional die steels. DAC—X is a new = \Q\\ oM (LHEZE)
. . . . Toughness
high—performance die—casting die steel that has \\ (big mold)
high—temperature strength and toughness at a higher @

level than conventional high—performance die steels
because of component improvement
and manufacturing process innovation.
Aoy

Compared to our conventional die steels™, the effect
of improving heat crack resistance can be expected.?

Hardenability / 0\ 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
WsIEaY
Thermal Heat crack resistance
conductivity

—— DAC-X
- - - DAC-P (JIS SKD61)

~~~ DAC-MAGIC DAC-P (JIS SKDBN)Z MIX|0t. (5E)2 5101 bl
=== DAC10 Comparison using DAC(JIS SKD61) as a reference (5 points)

LHSIET2HM Heat crack resistance
DACXe I2LEZ7t 24610 =7| 5|E3H AMSIHE 7[che 4 USLIC
DAC—X has excellent high—temperature strength and can be expected to prevent initial heat cracks. é‘-‘iﬁfg 11,030
U I
AQIHZE: HEH 408
Half Temperature time: 40min

7t & WHZIAIE 3,000Cycle£2| THH OF0|3 2 XZ! Cross—sectional microstructure after 3,000 cycles

AlgiH L]
Specimen W2}
Cooling

fnEs HOA LHZF
B :[@80 =TT o9

Water spray

High frequency cooling

induction
heating @30

@ 2 7IE270] 7IXiE S4 2 AL BH, &9, 87t S2 AL AR HlofEfofl 2Bt ciEXQl Zioln,
HiZel S22 BEst Ul AUk 2 1209 71X &2 ofluglo] HAE 4~ JUELICh
{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.

OlM Toughness

AMZAT Tempering hardness curve

ghel 208 HT20min,
- = - BHd 402 HT40min.

A3} XSt Softening resistance HMEE Thermal conductivity

DAC-MAGIC

zARlo|

cutting length DAC-MAGIC

x| ot Zo|s x| x| ot
Not chipping Slight chipping Not chipping
o , 3

FANUC ROBODRILL (o T14iF)Z| 1 |% <~ :10,000min~"
FANUC ROBODRILL(aT14iF) Maximum RPM: 10,000min”!

BT30-6.5-30-9.7

MOLDINO RH2P1008M~1 (98 modular type)

EPHWO0402TN-2/JP4115 (40~50HRC)

IEB=A
Cutting conditions

150 0.3 5968 1790 0.3 15 50

@ 2 7IZ230l 7I7HE 4 2 AL B, 29, 7t S2 ZA AR dolEol| 2t cEHel Zon,
HZel 22 BEs AUXl= Uk 2 71209 7IM &2 ol uglo] HAE 4~ AELICH
{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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91 CHO|FHAE! 2SE L High toughness steel for die casting

DAC—MAG

SHA0) THEF 2JAl0] S0FKI Jh20| st AERAO] Holtt ClolHAY HZo| 2 el Sirizln UL DAC-MAGICE &2} 9142} blmsio] TIAHY Machinablly
— _ AL Xt glEEll o

olofl wiat, wict cheakeln, DB CIXIR MBS HEE MOIS EIRIOE MMSHE 0| 2753 UL IS0l Taelol 52 M BEAEe AR Cung oot

_ - _ - = SR S Ml HFEZ SEELC AEX HE 1 063 1A oA U
ol2{st 270i &3 EHMSH DAC-MAGICE LHSIETMMS S&A |2 SAl0l, Annealed condition (MOLDINO*ASRT5063R-4)

— = = - bl ; _ QIME : JX1060

L oauu; M. I|AMMO OA?_} CIO|FHAEl & K7t01|C DAC—MAGIC has much better machinability than conventional DAC-MAGIC
H go |—|o I T |- | H c HecoceH | |- SKD61 improved steel (high toughness type) possible to (MOLDINO*WDNT140520)

AT Ve=90.130.180m/min
0l& Fz=1.3mm/tooth

ek Apx Ae=1.0x42mm
L =100mm

x0lo] 222, By o

Cutter: 963 high feed radius mill
(MOLDINO, TYPE ASRT5063R—4)
Insert: JX1060

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

Cutting depth and width Ap X Ae=1.0 X 42mm
Overhang=100mm

*Air blow, Single tooth

reduce manufacturing time and total cost.
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-MAGICR 12ZE=2t 0IME
Aulst Mz EMS 7HELICH
DAC—-MAGIC has material characteristics that combine high

temperature strength and toughness. i
DAC-MAGI DAC-MAGICE 245t L3 EAIFANO 2 LS 2L AR EHM Resistance to Stress Corrosion Cracking

A2t 20| TiEle c%*JHI@.H-II:L REEENEE]
Actual die simulation test method
. . 40
DAC—MAGIC has excellent resistance to stress corrosion I 7. ; I gxo is .

cracking and suppresses cracking from cooling channel. Apply fatigue load

mechanically

N 4
- (Wate

THo

g
@D

=2 ARoIM 2 = LAs 7
Cracks generated at the hole surface in this test.

DAC-MAGICS ZaHxH thH| 245t LHSIE 24 Heat crack resistance
WalEao= 35 49 a0l SHELIC 4.000Cycle & miel asted
?eo%i(())r::aylc?erzck shapes after EZ gx2| 2 Standard Heat Treatment FHMAE Recommended Hardness

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

DAC-MAGIC
(5lE=2 AIE]) Outline of Heat crack test AYR2E 11,030C

Quenching Temperature

A
e
cooling Speed

AlZH(45HRC) Specimen

650C
o 7tEaY 280
High frequency
induction heating @30

AYU2E 11,030C

Quenching Temperature

=0~ S 0il Cooling
=/~ bl 402

Half Temperature Time 40 min

Water spray coo\ing

@ 2 7IE230] 7IE S & AL =E, &9, g7t 52 A A|°* Glo|Efoll 2fgt CHEXQI 2o, Q 2 7IE230l 7|HE S 2L AL B, =2, B7H S2 A AI%* ClOEof oI5t CHEXQ! 20|,
HiZel xg BEstn c}A'Jtl‘.: 2ELCH 2 712279] J[xH W22 ofngio] HAE 4 AFHC HZel 28 B5stn 9,1x|,_ LELICH 2 71E2279] 7|x Li82 ofnglo] HAE 4 ABLCL
{Attention) The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data, {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. 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

—_'I—g% O.JHEE'% For High Performance Insert Pin

YXR332 SKH519| It ZX|IE siZTH 1IN n&: ZFAULICEH
t

S0 Qg &2 20| Y AIMEER, UKt BE0| HEx|1 AT

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.

E x| o 27T} J4Er =Lt
Febtues o 01X SKH512| 5t 0JAt

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

2c o L2 QIME / UKt 2E
[=]
Application ® Erosion resistant insert pin / Insert die parts

28 1,080~1,140C =
22 550~600 T
B 52~58HRC

® Quench 1,080-1,140°C oil cool
® Temper 550°C—600°C
® Hardness 52-58 HRC

HZE gXz| =
Standard Heat Treatment

ALotE For small lot production

82 AlE So| AFE 91T AR

=9 T

Specimen after Erosion test by molten casting metal

zz

Weight loss

DAC—P (48HRC) 46.8%

DAC—P (48HRC)0H| Z!3}
DAC—P (48HRC) with Nitriding 14.8%

YXR33 (52HRC)0fl =&t

YXR33 (52HRC) with Nitriding 0.8%

ol
rk
>

|&! 2hH Erosion test by molten casting metal

(A& A Z=74)(Specimen and Testing Condition)

90rpm
2h HIAE Test 2h
o
o S|E] Heater
28 Y¢F0lE &3 700C
Molten Al-Alloy
90mm 10mm
1 [}
| = D} 10mm

AlE™ Specimen

FDAC - HPM7 - HPM—MAGIC

FDAC :
38~42HRCO| ZZX2|El DAC-PE 7|2 MEo=z

HAME Rolst7| 2l R (S)E H7tet ZalstEdLIch

HPM? :

29~33HRCOl| REIX2|=|0f, DAt} Q1Mo] Y5 s Ta|stEZd LIt
HPM-MAGIC :

37~4HRCO| ZEIAM2| =0, TlAlgnt 2140| LSst Za|stEZYLIC

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.

7 |7’||33|| g’é‘ (’-éu’:'-i” Mechanical Properties (Reference)

. =
YSSGrae | arcness | 0% Yiedng | fensie | giongaon | Reducton
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 UeX| A2 S24%| (RHax])
2mm U—-notch Charpy I-Value (Reference)

2z = Zojuts Zojrzus
YSS Grade (HRC) (U/em2) (J/em2)
Hardness Longitudinal direction Transverse direction
DAC-P 40 58 39
FDAC 40 19 10
HPM7 32 65 40
HPM-MAGIC 40 60 35

HAXHR|4> Size of Raw Material : 280640
AlH xHF| Q|| Position of Specimen : w/2xt/4

Q =2 7230 7IME E4 2 MEL =E, &9, B/t S2 SAL Al Hlo]Eof| 2fgt tHEHQI Zho|o,

HEel 22s EFstn UXl=

QLI 2 7122719 7I7) L2 olmelo] HHE 4 g

Lich

{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

AR 48 A

Actual Performance

Al-alloy Automotive components

Breakage at 2K shots

Meltdown at 20K shots

x| AF2AA Comparison of Actual Performance
Clo|7HAE! MIZ, 23 (28 %12 mm) =)
Difzezsi Fies s Die Clamping Force Effect
Y8S Grade (die size mm) JHM F current JHM = Application
DAC—1(45HRC)
_ . DAC(45HRC) 120k shot A|H0fl A oF 2tH
[=F=3 _ = =
:*?x}"‘_'a DAC “ 800 ton slEa SlET2 U 4 54% A About
utomotive components heat cracks The number of heat cracks at 120k 2 times
shots was reduced by 54%.
024 ZAZ (46HRC)
- < DAC—(46HRC)
ASAEE  DAC-X 2250 ton 249 oF 80k shot =5 ‘4% oF 120K shot 1.5t
Automotive components ' High temperature strength steel(46HRC) Mold lte improved o approx. 120K shols 1.5 times
Mold life is about 80ks P pprox.
1014 (48HRC)
- = DAC—X (48HRC
A e 500 ton S8 #8 ©F Sk shot %%é(?é o 2()3k shot 2.5t
Automotive components High toughness steel steel(46HRC) Mold lfe improved o apnrox. 26k shots 2.5 times
Mold lite is about 5ks P pprox.
DAC—X (48HRC) B Sl
U2ZE SAIZ (48HRC) 86k shot71x|2] oF 30% UA
I|17|18= N Lo SN = 0 T
OA 1712 . DAC_ X 350 ton High temperature strength steel(48HRC) =28 B4 31 2k 30% A Reduced number
CHicEE o Sioper PRCHt heat cracks The number of mold repairs up to 86k of repairs
shots was reduced by approximately 30%. by approx. 30%.
HEBSH DACP DAC-P(44HRC) DAC-P(48HRC)
SRS 800 ton i g 1.35H
M x7| 5|ETH M =7| 5|EZ2H .
Automotive components 120X 210X 300 37_k shotoflAd I 3l 5Qk shotGilAf '3l 1.35 times
Focus on product surface condition Primary heat crack at 37K shots Primary heat crack at 50K shots
i 2500 ton DAC—P(43HRC) DAC—MAGIC(44HRC) >1.5H)
ASKEE — g B i .
k= HET DAESIRES oINE 37k shotol| £7| 3lE 32 50K sholOflAf %7 SlE 32 More than
aLICblE Insert heat cracks Less heat cracks 1.5 times
SIUNDN EFAHX
RISAIRE DAC-MAGIC 1,250 ton sV A DAC-MAGIC(46HRC) oF 2t
A T ':' . WJ QINE P  DACSS. DACIO. matoril A 100k shot X AR = About
utomotive components ife span of , , materia | ) )
WJ Insert 2 times
and material B are 20K— 50K shofs, Still on service after 100K shots
EtALX —
XSAISE DAC-MAGIC ngHEssth e DAC-MAGIC(47 4811RC) > 2.
A :’ T ! 1,600 ton P o o 62k shot X|& AFR & More than
utomotive components ife span of other company materia ) ) !
21t
(46-47HRC) is 29K shols Still on service after 62K shots Imes
- DAC-P YXR33
=F-3 O| M E I
x}%x}T-s YXR33 l:':;;;' 3k shot &, AF2{%| 10k shot Al & 3?':'65
CRETEYD GRS Meltdown and galling at 3K shots Still on service after 10K shot
T9x ol2p|sata
;;;H; I3 YXR33 o SKH51(B0HRC) YXR33(54HRC) + TiN JoH
St A= 2,000 shot Tz 20,000 shot Tfz: _
High melting point Insert Pin 10 times

ﬁ 2 71230l 7IxiE £ 2 AL =, 29, g7t
S B35 U= waLith 2 71239 7Ix &2 olnglo] HEE & UL

{Attention) The characteristics, photos, charts, ranking and evaluation of this catalog are representative value by our test data,

HEZel

=KXy =l
S2 Al

b AIR dlo[Efofl ofst CiEXQ! 20|,

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

CHO|7HA S =9 B2 Ex2| =

Repair and heat treatment conditions of die casting molds

HE 8™  Repair Welding
CHO|FHAR! 280l M| HA 2 8 |41t 5|IE3HE0| EX 81 E4 RS UEHHD JUSL(CH

A= : DAC—P, DAC-MAGIC, DAC5B5, 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-MAGIC, DAC55, DAC10, FDAC.

ol After—heating
Pre—heating

100~ A2 RT
~100C

5 = 2x{tH 2x 2x
EﬁAEHEI sx= 2ud 23 ;.’i SEAEME SHSUR:
i el R s Jedne Welding Process Chart UG BEECR
State of Die ¢ Method Condition & weldlayers
8y P
DAC-P Welding s éAnnea\:i:)ngﬂ 2 e MU
==z 0~730C Furnance
Cooling or
AS AR 300~ )
E=e Ash Cooling CO|AF
Annealed State 250Co1%
DAC-P o After—heating Above
oKX= =
o o= Pre—heating
same steel Welding bar 100~150C
1.6~4.09
oxZ - [(Fo)) e AES 23] HAlsH FMR.]
=T Anneal 2 times in case of Large block.
TG Current
80~200A 2359
oo—l
ooz AH2T 0[5t
7}:; o f=%s] Below Tempering
e Welding Temperature of Die
Flux of Ar gas
8-15R/min p
AQUAB{AEY YAG300" / ooy 250°CO|
Hardened Stat 300~ °° Above
ardened oState Air Cooling

xellg ME2 2 P B2l sigshs 297t ABUCL 5 Al HRO| £5 517t FS HAPt 2edt B9t AsUC

This product might correspond to the Export Trade Control Order. When you export this product, you might need apply for export licenses to the authorities in your country.

%Z=2|(Remarks)

1. YAG3002 ZAt BH#HEO| 1E 8% (Maraging Steel)LICE YAG300 8HES At&olH &
&eif Sl tlsl Sxs| M2 HHo| AELIC
YAG300 is our brand of high—grade welding rod (maraging steel). When using YAG300 welding rods, welding defects, such as "oead cracks" or "pinholes”,
are significantly less likely to occur than conventional welding rods.

2.TIG STH(HAH =24 7tA HH)2 of2Z 7IAR S22 2ol HAH M0t nIZFxHC| Ato|of| OF2E WMAIFAM
O g2 st 220] 20[01E &Y, 80| == Sl
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.

it}

ZEGIEa,

rH
ik
on

) 2ol

w

Q_X-I)\rgl xgl

odo T

SaZ40| M5 B 57| UshAls MRE HET 2A0joj AU US ABHFAIZ HIRILICE
Crater 220| X|Z 2lall, S22t 2 At0]0]| Crater?t SREIX| U=S siFAIZ HIZLICH
Sx{o| ntES WX|eH| flehM B2 HIZ0MA T XS oiFAIZ HiZUCH

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.

Ed [A2] [AF]Q] |X| AlZE2 th/25mme2 si3A1Z HIZLICE

Keeping time of Temper and Anneal after welding should be 1h/25mm in thickness.

S

c 2 7HEE30l 7 E4 o AL =8, &9, H7H S2 A AR Hlo[Eofl oJF CHEXQ! Zio|n,
HEe FES 255t UX|= &L 2 71=H219| 7IxH LHE=2 o glo] HAE 4~ UAFLICH
{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.

Hx{2| Heat Treatment

BZE gx{2] I8 Standard Heat Treatment Process

£l 1,000~1,050C A9 XAl BEA| 23] Old MAIE A
Quenching Tempering Tempering is required at least two times or more,
=IX LHZ} 710t 7|»A
o S5 , AL e .
750~800°C ure 550~680°C
o/ o
Forced Air Cooling,
High Pressure Gas, LY i
500550 Cooling, efe. 300~350C &S Air Cooling
= 2t e 100~150°C o o e
ol ol ! A0l L ol A7ty ==
_ - Room Temperature
First Second Austeniti—zation To Tempering Pre—heating Tempering
Pre—heating ~ Pre—heating Furnace

AU7ME FX| AlZ} Holding time for quenching

A8 SX| A|Z} Holding time for tempering

A (mm) | 45| 55 | 50 | 75 | 100 | 125 | 150 | 200 | 300 FH(mm) | op | o635 | 36-64 | 65-84| 85124 | 125174 | 175-249 | 250349 |350-499
Thickness Thickness
o o1 (6 Ag S 7t
FAAZE min) | o | o5 | 40 | 50 | 60 | 65 | 70 | 80 | 100 A R T S P U IR B 6 7 8
Holding time Holding time

gx2|Ee| £Zx| £H of (DAC10,/160 x 400 x 500)

) !
2 IF0lM= 22 HE 2| X Xstol| w2t Ex2| FEES
[P SE=4 A
= =

(=]
SMAI7I= BRfE| YHE SHRsHn 9

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.

L|Ct.

M

EX2|Fe 22| HY =

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

Z0| 28 Longitudinal direction 20| 88 Longitudinal direction

g 200 . 30 - s .
ol = 58 ir
2 3 ® W XFSE YHO Method 1
rg g = XSIEY YU Method 2
% s + T = oy ol
& 100 wmE 15
Ko £ no 3
o - 10
Hs 50 3
1] P £
‘_2' [0} S 5
g = u
- 0 - 0
=3 HESE SYEHO HFISE SYHO 4 <005 <010 <015 <020 <025 <0.30
Air Method 1 Method 2 Oil
HEE (2olol T &)
LHZ} HH —o= \= ==}
d - e Distortion rate ('bend "versus "length’)
quenching method
= L xI5}=0| MX! H|=1 : - .
Jé! 3" Nitriding ZIStE0| MA! H|w! Comparison of various nitrided layers
ZIt=0| MEI.EMS Zi5} HitHo| =2 TYPE A TYPE B TYPE C TYPE D
STeT es men = esm e e4} (245) st 5 Lol i JNEER = SB35 93
Algh ZZ40] w2t HakstL CH SHEfQt &5} Zo| € phase (white layer) Gra}:n bpu_gda:ries in Sulfide, oxide layer No compound layer
i _ (SKD610|| ’é'if) the nitride layer
2% 52 W5 A P
QEZ HE Yot LAY Nitriding depth and
ADS = xI5l= MEH=IA|Z! form (In the case of e
L2 IE Hats UEistAI nitrided SKD61) 0.1mm 0.2mm 0.2mm 0.05~0.1mm
H f%* I—l E-l' >1000HV >1000HV >1000HV 600~800HV
Lis|EZ2H B A
Heat crack resistance c C
Properties and characteristics EstEo| Liuta| M
e B C C A
of the nitrided layer vary depending on nitriding methods Fieking resisance of the nitided layer
and conditions. Please choose the type of nitriding L&y B B A C
. . X Melting Resistance
according to the right figure, 3to| =8 oot 3 2is g A= =3 ore =gt
=202 SF =0 22 e =2 &7 == e =2
Type of Nitriding General nitriding Deep nitriding Sulfurizing and nitriding Shallow nitriding

A

24A — Y5B — BEC Excellent "A" — Ordinary "C"

2 712300 7IE 4 2 AL =E, 29, @7t S2 At AIE HlolEoll 2ot thEXQ! ZiolH,
HZo| FES BE6tn UXl= ¥sUCh 2 712239 7|x LHE2 ofglo] HEE 4 ASLICh

{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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