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Research on properties of a new developed cold work die steel SDC99

LI Chen-hui WU Xiao¢hun  XIE Chen = WANG Hong-bin
( School of Materials Science and Engineering Shanghai University Shanghai 200072 China)
Abstract: Hardness impact toughness bend strength and wear resistance of a new developed cold work die steel SDC99 were examined
and compared with those of Cr8 type die steels. Type and amount of carbides in C18 and Crl12 die steels were simulated by JMatPro alloy
design principle of Cr8 die steel was discussed. Experimental results indicate that the new develeped die steel SDC99 shows excellent
mechanical properties. Through modifying the chemical composition impact toughness of Cr8 tool steel is improved substantially by
reducing M, C, ledeburite carbides. Strong carbide forming elements such as Mo V in Cr8 tool steel are increased for more secondary
carbides to improve wear resistance. Non-carbide forming elements like Ni  Si are added to fine grains strengthen matrix and improve
toughness.
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Table 1 Chemical composition( mass fraction %) and 4 G Cr12MoV
initially annealed hardness( HBS) of tested steels 1/4 °
Initially annealed No. 1 No. 2
Steel Chemical composition
hardness /HBS 2
SDC99 Fe.91% C-8. 6% Cr-. 5% Mo-V-Si-Mn 222 10 mi )
DCS3 Fe-1 % C-8% Cr2. 3% Mo-V-$i-Mn 244 i °
ASSAB88  Fe-.93% C-. 7% Cr2. 5% Mo-. 5% V-Si-Mn 221 2
SLD-Magic ~ Fed. 0% C-8. 3% Cr-Ni-0. 9% Mo-W-Al-Cu-S 228 2. SDC99
Cr12MoV 1.8
Cr8 o Cr12  Cr8
2.1
No. 1
. : No. 2
2 ( x 10 min x2hx2 ) () ( HRC)
Table 2 Experimental heat treatment ( austenized for 10 min tempered for 2 h twice) impact
toughness (J) and hardness ( HRC) of the steels after heat treatment
Steel SDC99 DC53 ASSABSS8 SLD-Magic Cr12MoV
Process No. 1 1040 °C +210 C 1030 °C +200 C 1030 °C +200 °C 1030 C +200 C 1020 C +185 C
Property 78 J 62 HRC 76 ] 61 HRC 75 ] 61 HRC 82 ] 60 HRC 44 ] 62.5 HRC
Process No. 2 1080 °C +520 C 1040 °C +520 C 1040 °C +520 C 1040 °C +520 C 1100 C +520 C
Property 45 ] 62 HRC 44 J 61.5 HRC 38 J 62 HRC 46 J 61.5 HRC 20 J 62 HRC
2.2 5 mm/min
d 20 mm 20 mm 80 mm.
5
3 o
SDC99 Cr8
I1SO-7438. No. 1
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Table 3 Bending test data of different tested steels JMatPro
Maximum ~ Maximum  Bending  Bend fracture . Sente Software
Steel force displacement strength energy
/kN /mm /MPa 2
SDC99 3.60 3.40 2300. 00 - JMatPro
DC53 2.86 3.84 1830. 49 5.59
ASSAB88 3.77 5.51 2416. 41 11.28
SLD-Magic 3.78 5.75 2415. 58 11.79 (@ N
2.3
6 .
~ \, ~ 7 o ‘
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Table 4 Wear test data of different tool steels M, Cq M, Gy
Steel SDC99 DC53 ASSAB88  SLD-Magic
Average friction coefficient 0.2844  0.3365  0.3234  0.3074 10% ( ) MG,
Wear volume /mm?® 1.27 1.25 1.10 1.25 . SDC99
M,C, M,C, 1040 C
3 M,C, 4.5%  Crl2MoV M,
1 Cr12MoV C, 55% . SKD11
SDC99 16% 1030 C 11.17%
M,C, o SLD-Magic 11%
o Crl2  Ci8 M,C, 5.18%; M, C 5.19%;
Cr12MoV SDC99 SKD11 MC 0. 45% 1030 C 5%
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Fig.2 Results of simulation by JMatPro for different steels (a) Crl2MoV;(b) SDC99;(c¢) SKDI11;(d) SLD-Magic
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Table 5 Comparison of undissolved M, C,carbide and total SDC99 1.21 pm Cr12MoV
amount of carbides in the steels austenized at 1030 °C 11.37 um:
simulated by JMatPro( mass %) ’ p
Steel Crl2MoV ~ SDC99  SKDI1  SLD-Magi M: Co SDE99 °
> T S S 4 glC
Undissolved M,C; 11,84 4.6 11.17 5 Kubota ° SLD-Magic SLD-
Total carbide 17 12 16 11 Magic SKD11
5 SDC99  SLD-Magic 3.8 um  SKDI1 5.8 pms
60% Crl 2 Cr8 C Cr
Crl12MoV  SKDI11 30% o
Mo+ V.Ni.Si. Al ; Mo
v
. 0 Ni.Si
Si
SDC99 o » Ni
SDC99 o Geng '™

C Cr 4Crl3 Cu
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