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Tool Wear of T800 CFRP Multi-directional Laminates Under Cryogenic
Milling
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Abstract: Carbon fiber reinforced plastics (CFRP) are widely used in aerospace and automobile field because of
its advantages, such as high strength and excellent corrosion resistance. However, due to its heterogeneity and
anisotropy, the machining process is more complex than machining of traditional metal materials, which can
lead to serious tool wear. In order to address this issue, PCD milling cutters are selected to conduct T800 CFRP
multi-directional laminates milling tests under cryogenic condition. And then, the effect of cutting parameters
and jet temperature on wear band width of flank face VB are analyzed. The results show that VB decreases with
the increase of the cutting speed and the feed per teeth, and smaller VB is obtained when coolants temperature is
—50 “C. In addition, nonlinear fitting of the test results is carried out by MATLAB. The empirical model of
mapping relationship between cutting parameters, coolants temperature and VB is obtained, which can provide
key support data for T800 CFRP milling tool wear suppression and tool life prolonging.
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Table 1 Mechanical properties and structural parame-
ters of T800 CFRP
S YE i/ I BiE PR BhoR R
% o/(geem ™) Kuig E/GPa  ¢/MPa
59.2 1.58 16 160 2 860

1.2 RETIE

W96 BT ) B o PCD E 70 88 ), & 2 fr
Ne JHBAESHWMEF2H R, ZITHRMO
WRE £, BR 8% A Ak e /) Bl B EL g DA 0 R 3
EEEE T TR B A A MR, & RLA T R
ok R gE AT R . PCD JT EL6E B, MBS
Ay, k% 7 CVD JJ B &R A %2 &R S 3
7 Y 1) 8, 2 H T CFRP 1RG5 4 4 ) 7T B
Rk
1.3 RBAHES

Pl 3 ik 3 i R T B9 AR W B R A R G2



%3

Wil % R IR BE I T800 CFRP £ finl 2 & M i 71 HL 1 45 F 5% 399

(a) Top view

3.2 mm

(b) Side view
K2 PCD E7I8EJ]
Fig.2 PCD straight milling cutter
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Table 2 Geometrical parameters of the PCD straight

milling cutter used in the experiment
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Table 3 Parameter table of CFRP single factor milling

test
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Table 4 Parameter table of CFRP variable temperature

milling test
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