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Cracking Analysis of H13 Steel Die Insert
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Abstract: By means of spark direct reading spectrometer, energy spectrum analyzer, metallographic microscope and
rockwell hardness tester, the chemical composition, microstructure and hardness of the failure parts of H13 steel die core
were observed and detected, and the reason of the cracking of H13 steel die core was analyzed. The results show that due
to the improper smelting of the core material in the early stage, there is a serious component segregation, resulting in the
formation of liquid carbide; In the later heat treatment process, the tempering temperature of the die core is not enough to
form coarse-grained tempering martensite structure and intercrystalline carbide, resulting in significantly increased
brittleness of the die core, and the hardness of the core reaches 57.2 HRC, which is much higher than 47~49 HRC required
by normal tempering structure. The transition arc at the root of the die core is not smooth, which leads to the macroscopic

crack first generated from this part, and then the crack expands rapidly until the fracture.
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Fig.1 Macrograph of H13 die insert after fracture
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Tab.1 Chemical composition test results of H13 die insert

failure part
TR HI13 R fE(E KRB SEE
C 0.32~0.45 0.424
Si 0.80~1.20 0.996
Mn 0.20~0.50 0.322
<0.030 0.0162
=<0.030 0.000 9
Cr 4.75~5.50 529
Mo 1.10~1.75 1.35
v 0.80~1.20 0.99
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Tab.2 Hardness test results of H13 die insert failure part

LoRlUE A Kol 45 (HRC) F#1H (HRC)
K 57.3 57.6 56.9 573
BNl 56.9 57.1 57.3 57.2
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Fig.2 Fracture morphology of H13 die insert
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Fig.3 Radius measurement of bottom chamfer of H13 Steel die insert
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Tab.3 Test results of arc radius of root chamfer of H13 die
insert failure part

KW H K W45 R /mm
BIA W2 WIA PHE

HL B A0 A 2
3.6596 39245 42108 39316
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Tab.4 EDS test results of H13 die insert failure part

TR c \Y Cr Fe Nb Mo
w(%) 22.29 46.11 4.90 3.01 18.60 5.10
a(%) 58.68 28.62 2.98 1.70 6.33 1.68
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Fig.4 Microstructure of H13 die insert failure part
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Fig.5 EDS results of liquation carbide in H13 mould core failure part
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