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Performance of Coating End Mill and PCD End Mill Cutting
Aluminum Alloy

ZHANG Er-geng, HUANG Biao, CHEN Qiang

(School of Mechanical and Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

ABSTRACT: Objective To research the performance of coating end mill and PCD end mill on cutting aluminum ally.
M ethods In this paper, four-flute end mill with 1 um diamond coating, four-flute end mill with 5 um diamond coating and PCD
end mill were taken as the objects to study the tool life and chip sticking situation, the feeding length of cutting aluminum alloy
in the process of high-speed dry cutting of which was compared in the experiment, furthermore, the surface roughness of alu-
minum alloy was tested with the surface roughness tester. Results The results showed that the failure distance of end mill with 1
pm diamond coating or 5 pm diamond coating was 25 meter or 75 meter and that of PCD end mill was 96 meter when cutting

aluminum aloy. The average surface roughness of end mill with 1 um diamond coating or 5 um diamond coating was 1.07 um
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or 1.10 pm and that of PCD end mill was 0.80 um. Conclusion The life of the end mill with 5 um diamond coating was four

times more than that of the end mill with 1 pm diamond coating, while the PCD end mill has the longest service life. The

roughness of end mill with 1 um diamond coating or 5 um diamond coating was higher than that of PCD end mill when cutting

aluminum alloy. PCD end mill had longer life than diamond coating end mill and could also significantly reduce the sticking

situation when cutting aluminum alloy in the same cutting environment.
KEY WORDS: polycrystalline diamond PCD; diamond coating; end mill; stick knife
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Fig.2 Failure figure of end mill after experiment
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Fig.4 Surface processed by diamond coating end mill

B 50, 1 um, 5 um 4 NIA k)2 88 7] U1E] 4R
B 4 R HLRE BEF-B{E 3 50 1.07 pm, 1.10 pm,
PCD .4t /] UIHIEE & 4 3R T HLRE 2 - 240 0.80
umo 1 pum NIAWRZR ¢12 mm P4 J] 7488 7]
5um 4 WA R 2 ¢ 12 mm PU 71 788 T F PCD 57
BETTUTEI SR 4 B (%) 2R TRDMLRS BEAE, B N TE 25
AY3E AN, A T RERE B SR R T 1um
NI ZSEEE TR 5 pm 4RIl 5 2 Sr 871 Y]
HIER A A, S5 — A LI R B 6 LU 55 A8
SUMDES BE(E = Y R T, o TR TR & AR
M4, YIERHE T SZ BRI e, XN T TSR T
FELRE B2 3 AR e, S BE A VIHI AT, T2
TIET] O P2 A B, RS AE G UR 2 S 8T LR
JE T B TE o T RDRDRS BE A BT REAG  B
FUIHIEE B ARG, ) Bk AR BB B, R
FLBE B2 BT L 2R )2 2 . PCD S8t T]
VIR G 4 I 55— LI 5 A HEDRS B v T30 —
AN G RERS BE B Y R R T, i TR S B0 )
HER, 2 A A RR

1.4
121 / .- .t A
5 1o =" ‘s
E_?_‘ 0.8 A A
= Lo
Z 06FA—a—
® 04 o | PSR S T
o5 um/SLE G LA B2 S )
02k ~a-pCDr BET]
0070 20 30 40 30 60 70 80 90 100
I T RS /m
& 588G 4 2 T HURE B
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