M40/4211 5 M RHZ G AR HI I T

T &M (7

P 8:4 = %

(AR T AEFIE,dLat 100094)

X i

B 3E AT B A Y A A e M RR A B R T I B e T AR 69 Feh R B T SR E) T B AR AR AT 4

MG R RN BT IUARE T e e oAt e il 6o m T 71 B A sd s of 4 5 M4 o % R 69 M40/
4211 B AMAEARIEATIm TE TSR I Ao by i) X 36, B 4 1 % vh M40/4211 A AMHESH M T REH A &
B AL FF B A 7] Bm T M40/4211 B AAA B Mo fE e TR B 3 0 i ik F B o ih S eyt 403k F
T AR AR % M40/4211 oA E S g m TR E Fahe TRLE

KEER SEH] MA0/4211 S AAHREE AR, SR T B b E| A AL

P B 5 k5 . TH16, TG659

DOI:10. 3969/j. issn. 1007-2330.2015. 02. 019

Experimental Study on M40/4211 Composite Laminates Milling
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Abstract This paper analyzes the performance characteristics of CFRP and its impact on the cutting perform-

ance. The selection principles of milling tool material and geometry are proposed, several milling tools which are suit-

able for CFRP are introduced. Through a series of M40 defects testing and milling testing, influencing factors and laws

of M40 processing quality are summarized. The best processing parameters for each kind of milling tools machining

M40 are obtained. As a result, the condition of higher cutting speed and proper feed rate can improve M40 processing

quality and efficiency.
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Tab.1 Common unidirectional CFRP board performance

WREFHE  HAmB BB SRR AR R
EaME Bikt/GPa fikt/GPa  /GPa /%  /kg+m>
M40/4211 240 7.0 4.6 0.3 1640
M55)/4211 330 6.2 4.1 0.3 1630
M60J/4211 350 6.2 4.5 0.35 1630
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Fig.1 Schematics of compression end mill and

its machining effect
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Fig.2 Low helix end mill and its machining effect
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Fig.3 Router end mill and its machining effect
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Fig.4  Cutting defects of CFRP
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Fig.5 Voids and delamination due to

defects in the preparation of CFRP
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Fig.6  Carbon fiber layering prolapse
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Fig.7 CFRP with venly spread layer
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Tab.2 Tool cutting parametres and roughness

TS b/ min™! PELR U/ mm - min™ DI /memin™ AL/ mm - 15 MBS/ pum
1 5000 300 94.2 0.015 1.13
2 5000 400 94.2 0.02 1.10
3 5000 500 94.2 0.025 1.28
4 5000 600 94.2 0.03 1.52
5 5500 300 103.62 0.014 1.28
6 5500 400 103.62 0.018 1.10
7 5500 500 103.62 0.023 1.18
8 5500 600 103.62 0.027 1.30
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Fig.8 Comparison of cutting performance at n=5 000 r/min
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Fig.9 Comparison of cutting performance at n=5 500 r/min
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Fig. 10  The diagram of feed rate and
cutting effect at S=6 500 r/min
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Fig. 11 The diagram of spindle speed and
cutting effect at /=200 mm/min
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Tab.3 Typical CFRP machining process parameters
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