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The influence of CrTiAIN coating on cutting performance
of M2 high speed steel
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ABSTRACT  The cutting performance and mechanism for HSS twist drills with CrTiAIN coating
were investigated in this paper. The results show that this CrTiAIN coating possessed stable mechanical
properties including hardness, adhesion and wear resistance in high temperature due to the well thermal
stability in morphology, microstructure and phase etc of coating. Therefore, enough cutting force is ensured
for working in the severe cutting condition such as for dry cutting high strength steel.
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Fig.1 AFM morphology surface of CrTiAlIN coating
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Fig.2 Variation of flank wear with cutting holes for
CrTiAIN and M2 HSS drill

HE 3 R, EZRTHEERE, A5%F B
ARG/, B 0B BE SRR SRS LF
BRI, 7E 600 C, EEMERELTEL, R
HELBEEY 7E 800 C, HEMHLUTAER, KT
(AT, HER AN, RS/DF 1 om HREREA
HE. WMENES RS R/, AR E R
i U4 ARG RSN, BREFHEEBEGREEL
HEH BRsEE. 7 LERTE 800 CHRRFFELS
MR BB E K.


zhk
铅笔


56 MO B R ¥ #® 20%

(a)

3 FREBRKERXE CrTIAIN #EMEF 0B
Fig.3 Cross—section of CrTiAIN coating after an-
nealing in different temperatures (a) 20 C; (b)
600 C; (c) 800 C
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Fig.4 XRD patterns of CrTiAIN coating after an-
nealing in different temperatures (a) 20 C; (b)
600 C; (c) 800 C
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Fig.5 Hardness of CrTiAIN and uncoated M2 HSS

after annealing in different temperatures

® 1 7EUTHIE RS IIREFHE A (/N)
Table 1 Average values of cutting force(/N) for M2
drill and M2 drill with CrTiAIN coating

. Workpiece material
Cutting tool

45 steel 30CrMnSi D406A
With coating 1043.5 899.5 642.08
Without coating 1123 1003.67 773.6
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Fig.6 SEM micrograph of coated drills failure (a)

crack in the cutting edge; (b) coating breaking

down owing to the drills distortion
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