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Abstract: The wear test and thermal fatigue test of 3D printed 5CrMnMo hot forging die steel and tradi-
tional manufacturing 5CrMnMo hot forging die steel were carried out in this paper and the wear resistance
and thermal fatigue properties were compared and analyzed. The results shows that wear loss of 3D
5CrMnMo hot forging die steel and traditional manufacturing SCrMnMo hot forging die steel are 3.9 g and
3.8 g respectively and the grade of thermal fatigue crack are level 5 and 4 respectively.The wear perform—
ance of 3D 5CrMnMo hot forging die steel and traditional manufacturing SCrMnMo hot forging die steel
are equal and the difference in thermal fatigue properties between this two kinds of steels is small.3D
printing 5CrMnMo hot forging die steel has good engineering application value.
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Table 1 Chemical compositions of the SCrMnMo hot forging die %
C Si Mn S P Cr Ni Cu Mo
0.4~0.6 0.3~0.5 1.1~1.3 <0.03 <0.03 0.7~0.9 0.1~0.3 0.1~0.3 0.1~0.3
2 3D mm °
Table 2 3D printing process parameters of samples 25 °C 500 N
o (e ! - minf{) - . 5 min 2 000 r/
o4 0 ; 0.7 %0 min . 25 mino
3D 5CrMnMo
@10 mmx25 mm
o GB/T 15824—
1995 { »
o 50 min
1000 25~500 C 80
. o
Fig.1 Hot forging die forgings 3 °
1.2 2
3D 5CrMnMo 2.1
?40 mmx 10 3D 5CrMnMo
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Fig.2 The wear weight loss—time curve of samples

(a)3D FJEJ 5CrMnMo # 4 #5
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Fig.3 Surface wear morphologies of samples
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(a)3D FTEJ 5CrMnMo #4545 (b) %5877 1 il 1 19 5SCrMnMo #A45 A5
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Fig.4 Photo of the main crack of samples

; 5CrMnMo
Table 3 Test results of thermal fatigue 5CeMuMo .
properties of samples .
3D 5CrMnMo 3 ) 5
5CrMnMo 2 2 4 3
3D 5CrMnMo
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o 3D o
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