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Experimental Study on Wear Performance of Cutting Tools in
High Speed Milling of Hardened H13 Tool Steel

QIN Jiayu, XU Xincheng, LIU Peng,ZHANG Yalong, SHEN Shouguo

(Engineering Practice and Training Center,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract; To investigate the wear resistance of hardened H13 hot work tool steel in high-speed cutting, ceramic milling

cutter and three kinds of coated carbide tools were used for high-speed milling experiments. Firstly, the change of

different tool flank wear V;; was analyzed under the same cutting parameters. Secondly, the wear mechanism of the failed

tool was analyzed. Finally, the influence of tool wear on the surface roughness of the workpiece was discussed. The

results showed that the wear resistance of AITIN coated carbide tool is the best; the wear mechanism of the tool is mainly

abrasive and adhesive wear, the chipping of the tool is the main failure mode of the carbide tool; the TiAIN coated

carbide tool has a stable trend in the roughness of the workpiece surface and a better surface quality.
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Table 1 Mass fraction of alloying elements in H13 steel
Si/ % Mn/ % Cr/% Mo/ % V/ %
1.10 0.45 4.96 1.32 0.98

2) s I H
ARSI BE R A FRNE AR L 28000 7] A
BRI E8nER 2 P,
A2 71 BT A%

Table 2 Geometric parameters of tools

. N " HAE 5} 2 JI 15 R
DAMES [EE d/ rjlm 'yﬁ/Jf’l) j/ﬁ(ﬁcf] 4% rp/mm
GRS 4 4 2 30 0.01
TiN &2 4 4 2 30 0.01
AITiN 152 4 4 2 30 0.01
TiAIN &2 4 4 2 30 0.01
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Table 3 Setting of cutting parameters

TR 0/ PIHIEE o FRHESE HinYNE RYITE
(r-min~") (m-+min~") f/(mm-z7") a,/mm a,/mm
11 936 150 0.12 0.02 4.00
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Figure 1 ’

Wear of tool under metal removal of 320 mm
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Figure 2 Wear of tool under metal removal of 640 mm’
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Figure 3 Wear of tool under metal
removal of 1 600 mm’
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Figure 4 SEM images of tool flank wear
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Figure 5 Energy spectrum analysis of
A-zone of TiN tool flank wear
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Figure 6 Energy spectrum analysis of B-zone of TiAIN tool flank wear
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Figure 7 Tool flank wear curve
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Figure 8 Variation curves of

workpiece surface roughness
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