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High Toughness Steel for Gigantic Dies of Die-Casting DHA™-GIGA

Masamichi KAWANO

Synopsis

The trend in die-casting for battery electric vehicles includes integral casting to produce large body parts. However, the
use of gigantic dies for casting large parts poses a higher risk of gross cracking due to low toughness at the core. The reduced
toughness is attributed to the presence of primary carbides, boundary carbides and coarse bainite. The presence of primary
carbides is due to the slow solidification rate of large ingots, while carbide precipitation at austenitic-grain boundaries occurs
during slow cooling after the ingot is converted into a large hot-forged block. Additionally, the low quenching rate of large dies
results in the formation of coarse bainite at higher temperatures. To address these challenges, a new grade steel, DHA™-GIGA,
with higher toughness for large dies has been developed. This paper explains the development concepts of DHA-GIGA and
primarily focuses on comparing the correlation between toughness and quenching rates with that of conventional steels. The
influence of notch shape, impact test temperature, and prior austenitic grain size on toughness is also discussed.
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Fig. 1. The influence of Si and V on impact value of

SKD61 system alloys.
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Fig. 2. The influence of Mo and Mn on impact value.

U-notch specimens were used.
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Fig. 6. Influence of Mn and Cr on hardness of spheroidizing
annealed condition. Alloys were heated beyond Ac3

temperature then slowly cooled.
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Fig. 7. High temperature hardness to Cr. The initial
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Table 1. Chemical composition (mass%).
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HArgk > KMo &4 7 2+ &BNZ# L 7574480 DHA™-GIGA 47

Table 2. Trans formation temperature.
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Fig.17. Influence of test temperature on relationships
between notch shape. Data of room temperature

is same as shown in Fig. 16.
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Fig.18. Influence of grain size on 45 HRC tempered
microstructure and toughness of DHA-GIGA.
Before quenching indicates spheroidizing annealed
condition, and the quenching rate of 1.35 °C/min

was given. V-notch specimens were used.

6. HHUIC

BRI A 71 A b OETIFH DHA-GIGA % % L7:.
WKAKOFHEIIEWETH ), BEMESEEZZ KN
oh#EE B4, BWHEOERIE, VIROKE % RILY
(hb 3 AL RSk bln) 2347 <, WMl ~A 5 A
FEOLNALEZETHS.

DHA-GIGA DAL EDFIZ, ¥ & Bl IcER 2N
A TH B, it — b F v 7 HIEN SRR TIX
W, b= F v ZZiE, oI eE» LS
bR, BB ETHIGT 5.

—HT, BEROMES D% v, FiaE - BT -
BULH - RELEL - BRI R EAREL SN TV D, S
%, B o R AN & P, DHA-GIGA 12 & - Tl
KNG AN A POEHREELE IR L T L.

Eirsa
RS D FFAM N2 155 J) > 72 72 7= IS5 THS% H 52 0 )
A FRAFIRRICIRBOZZ KT 5.
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