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Performance Comparison of PVD Coated Cutting Tools in Milling of GH4169 Superalloy
Thin-Walled Workpiece

YU Zhongguang, PU Rong, HAN Zhanlong, YU Haonan, CHEN Zhangyan
(Guohong Tools System (Wuxi) Co., Ltd., Wuxi 214101, China)

[ABSTRACT] To solve the problem of high vibration and severe wear when milling superalloy thin-walled workpiece,
the influence of different coating systems on milling tools was studied. AITiN/TiAIN, AICrN/TiAIN and TiSiN/TiAIN
double-layer coatings were deposited on the carbide tools by arc ion plating. The morphology and mechanical properties
of three coatings were characterized by scanning electron microscope, nano indentation instrument and micron scratch
instrument. Milling tests of coated tools were carried out on a high-performance milling machine. The tool wear condition
and cutting forces were collected, and the performance of different coatings during milling was analyzed. The results show
that TiSiN/TiAIN coating has the highest hardness and wear resistance factor, and the wear of flank surface is the smallest
after 24 m of milling, but the coating is easy to bond with the superalloy. Compared with TiSiN/TiAIN, the hardness and
wear resistance factor of AICrN/TiAIN coating are smaller, and the tool is close to failure after 24 m of milling, but the
bond with superalloy is not so serious; AITiN/TiAIN coating has the smallest hardness and wear resistance factor, and the
most severe wear condition. The tool has failed after milling of 12 m, but the bond between the coating and the superalloy
is the slightest. Therefore, coating with higher hardness and wear resistance factor can effectively reduce the wear of the
tool when milling superalloys and prolong tool life.
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Table 2 Physical properties of GH4169 superalloy

I R | ——
s a5/ il SRR BYUIRTEY | PrhiRE/
C (HRC) GPa GPa MPa
1260~1320 | 40.5 | 199.9 | 77.2 | 965

®3 GH4169 BREESUERS(RENH)
Table 3 Chemical composition of GH4169 superalloy

(mass fraction) %
/[ ! | |
Ni | Cr | Mo | Nb | Fe
54.1 | 18.3 | 2.7 | 4.8 | 20.1
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Fig.1 Experimental setup for milling
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Fig.3 Hardness, elastic modulus and wear resistance factor of coatings
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Fig.4 Wear curves of three coated tools
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Fig.5 Flank wear of coated tools
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Fig.6 Composition of materia adhesion on surface of coated tool
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