Daido’s Hot Work Die Steel Series
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High toughness throughout large Die Casting Dies and Forging Dies
Main application Physical properties contributes to prevent from the risk of gross cracking in service
Applications Hardness(HRC) oG o100 in Taics # High hardenability : High toughness even in large sized dies

Al, Zn, Mg Die casting dies 41~48 @ Thermal expansion rate Hardness : 45HRC , _ , ,

Hot extrusion dies 43~50 Temp. | 20~100C | 20~200C | 20~300CC | 20~400C | 20~500C | 20~600C ’ngh hot Strength : Great heat CheCng and wear resistance

Hot shear blades 35~45 x10%K] 110 | 114 | 117 | 1ed | 125 | 127 @ Double melted : Homogeneous and almost isotropic properties throughout dies

Hot forging dies 42~50

& Thermal conductivity

J/kgK 468 513 557 588 657 712 825

1.2367 mod.
Temp. | 25C 100C | 200C | 300C | 400C | 500C | 600C
w/mK | 272 | 284 | 291 | 298 | 301 | 300 | 296 DH31-EX
¥ Accuracy of repeated measurements is about £ 10%. ﬁ
@ Specific heat DHA-WORLD ﬁ
Temp. | 25C 100C | 200C 300C | 400C | 500C | 600C

@ Young's modulus / Rigidity modulus / Poisson’s ratio(25°C)

Young's modulus | Rigidity modulus | Poisson'’s ratio
211GPa 81GPa 0.29

DHA1-A

H13 eq., Double melted

Toughness of large dies

\ H13 eq.

ﬁ DAIDO STEEI— Strength at elevated temperature ———»
Tokyo Head Office Daido Shinagawa Building, 6-35, 1-Chome, Konan, Minato-ku, Tokyo, Japan
(Tool Steel Div. Tool Steel Marketing Phone: +81-3-5495-1270 Fax: +81-3-5495-6739
& Sales Dept. Overseas Sect.)
Bangkok Office Unit2-1, 22nd Fl, Silom Complex Bldg., 191, Silom Road, Silom, Bangrak, Bangkok 10500, Thailand
Phone: +66-2-231-3214 Fax: +66-2-231-3216
Daido Steel Group Europe GmbH Insterburger Strasse 16, 60487 Frankfurt am Main, Germany 1C0C Callllcer]
Phone: +49-69-29802867-0 Fax: +49-69-29802867-40
Daido Steel (America) Inc. 1051 Perimeter Drive, Suite 1175, Schaumburg, lllinois 60173, US.A. Re-forging Heat treatment(°C) Hardness Transformation Temp_(°C)
Phone: +1-847-517-7950  Fax: +1-847-517-7951 Temperature Q hed &
Daido Steel (Shanghai) Co., Ltd Room 1402, Ruijin Building, 205 Mao Ming Nan Road, Shanghai, 200020, China po Annealing | Quenching | Tempering | Annealed uenche Ac Ms
Phone: +86-21-5466-2020  Fax: +86-21-5466-0279 ("C) Tempered
Daido Steel (Shanghai) Co,, Ltd Room 26071, No.8, Linhezhoug Road, Tianhe District, Guangzhou, 510610, China 820~870 | 1000~1050 | 550~650 300 (Austenitized
idi - +86-20-3877- -20-8550- 900~1200 . . . . . |=235HBW| 35~ 53HRC | 805~ 885
K Guangzhou Subsidiary Company Phone: +86-20-3877-1632  Fax: +86-20-8550-1126 / Slow cooling | Air cooling | Air cooling at 10300(:)

www.daido.co.jp
DH31-EX is a Registered trademark or Trademark of Daido Steel Co., Ltd.
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Properties Material size : 200mm H X 800mm W

Microstructure (Quenched and Tempered) CCT diagram Fracture toughness

Specimen : 200mmH X 600mmW X 300mmL(Center) Austenitizing : 1030°C X 15min (S)pecirr;:_en 1120232X§1 mm>i64mm
Quenching : 1030°C, Gas quenching with 6-9 bar in vacuum furnace 800 90 vencing - a8 coolng
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1030°C-500°C : Rapid cooling
"""" 400C-200C : 1C/min
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Time (min) Hardness (HRC)
Tempered hardness Softening resistance Heat checking resistance Al erosion resistance
Specimen @ 10mmX15mmX20mm Specimen : 200mmHX600mmW X300mmL (Center) Specimen @ ¢ 15X5mm Specimen : ¢ 10X30mm
Quenching : 1030°C X 15min, AC Quenching : 1030°C,Gas quenching with 6-9bar Quenching : 1030°C, Gas cooling Quenching : 1030°C, Gas cooling
50 o 40 40
3 Induction heating : RT&700C.  AlZADG12 (700C)
5 . il [JDH31-S Number of cycles : 1000 Rota.tlon .spe?d.o..mm/sec
CUliel D ApHAr Initial hardness:48HRC  Holding time : 30min
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quenched Tempering temperature (C) X 1h, Twice & tempered Holding time at 600°C (h) DH31-EX DH31-S DHA1 DH31-EX DH31-S DHA1
Toughness Fatigue properties Nitriding characteristics
Specimen : 200mmHX600mmW X300mmL (center) Specimen : 10X 10X55mm Specimen : ¢26>§180mm Nitriding : PS treatment
Quenching : 1030°C,Gas quenching with 6-9bar Quenching : 1030°C X 1h, Gas cooling Quenching : 1030°C, Gas cooling Initial hardness : 45HRC
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Hardness (HRC) Cooling rate from 400 to 200°C (‘C/min) 0.0 0-2 0.4 0-6 0.8 10

Number of cycles Distance from the surface (mm)



