TH#EAR

£ T AdvantEdge 555 g5 4xT TC4 $h E1 14 48 5% M B 5%

'7:}—":!&:9:%‘1 74ﬁrﬁl ’ﬁ%%"%—z 743‘:151-@2
YRR TR S 3 ) TR s R TR ARG (T8 e A PR

R SRSy — LR XE I T AR SRR/ IR 22 | B BE v, Bl N D B B P AR BT
A RASCEE BT DU R B AR 44 F 1A R B 5 2 JRAE B , 25 T AdvantEdge 57 1A FROGEIEL, 7047 1A [
IREEF XTI F1 DR EE BT 3 A B L TCA SR 4 Bl ) S 30 05 Fe 2 VI g 70 BB R Sk 5 i
FFBUED; FASTL Y AT 54 532 FH ZEISS £33 1 0 Gl (SEM) | TRA G0 A7 DU i Sk S 510 XA D) s Al 14 AR 2
BERRW] IV  D BB SK B /N, 73 i die 1S (B Uy de o, oAt = ol il Skt 70 e, 3 B fl 235 , 2R 80 5
PR IIAL A3 IT 5 C R Sk 0 8 AIHE TS PR RE S 47, m] A/D 38 B A% DA AR, B v J) Ho A i o

KB RGN TCA BRA 4 A BT B Mg

FESES: TG713.1;TG146.23;TG703 T#kFRERG: A DOI:10.3969/]. issn. 1000 —7008.2022. 01. 003

Research on the Influence of Drill Point Structure Based on
AdvantEdge on TC4 Drilling Performance
Li Zhihui,He Yun,Zhao Jinzhang,Ren Boyuan

Abstract: Titanium alloy,as a typical difficult-to-machine material , has small elastic modulus, poor thermal conduc-
tivity and high specific strength,and cutting tools are easily worn while drilling. In this paper, four kinds of solid carbide
twist drills with different drill tip structures are selected. Firstly, the finite element model is established based on Advant-
Edge,and the influence of different drill tip structures on cutting force, cuiting temperature and stress distribution is ana-
lyzed. Then, through TC4 titanium alloy drilling experiment , the cutting force ,tool wear and bit life are compared and ana-
lyzed ,and the reliability of the simulation model is verified. By using ZEISS scanning electron microscope ( SEM) , four
kinds of bit wear forms and chip sawtooth degree are deeply analyzed. The results show that the D-type bit with longer chisel
edge has the least wear and the longest service life, but the cutting force is the largest. The other three bits have shorter

chisel edge and weak strength,and the failure mode is the collapse at the chisel edge. C-type drill bit has better chip break-

ing and removing performance,which can reduce the occurrence of chip blocking and improve the tool life.

Keywords: drill point structure ; TC4 titanium alloy ;finite element;drilling performance
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