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Experimental Study on Tool Life in Milling TB6 Titanium Alloy

LIU Dong WANG Fang WANG Jianmin XUE Yuan XUE Jing
(College of Mechanical and Material Engineering, North China University of Technology, Beijing 100044 )

Abstract Tool wear was studied using orthogonal experiment method while milling titanium alloy TB6 in differ-
ent milling parameters. The flank face wear was measured by the photomicrograph after a certain period of milling dur-
ing the milling process. The regression equation of TB6 tool wear was established by the experimental data. The ex-
perimental data indicated that the tool wear mainly occurred on the flank face and mostly showing a banded wear. The
length of the band increases with the cutting speed increases. The brittle failure was occrured and the adhension of ti-

tanium was found on the tool face. The parameters effect on the tool life were cutting speed, feed speed, cutting width

and cutting depth in turn. The regression equation has good regression variance and can predict the tool life well.
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Tab.1 Cutting factor and level table

DI bkt UIERREE  LIEISERE
BEV/ S . !
v,/memin~"  f,/mm-z" a,/mm a,./mm
IKF- 1 15 0.04 1 0.12
IKF-2 25 0.08 1.5 0.17
K3 35 0.12 2 0.22

1.2 MIHKFMMITIE
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FAMEFT A 4 JJ B 550 ARG 42 1 58 T, 6RO. 5x 15 %
@6 x50Lx55°%x4T,
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Fig.1 Experimental machine
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Fig.2 Experimental tool
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Tab.2 Chemical composition of TB6 titanium alloy

wt %
H [0} N Fe Al \ Ti
0.01 0.03 0.03 1.93 2.95 10.2 A

®3 TB6 kK NF1ERE
Tab.3 Mechanical properties of TB6 titanium alloy

PLRRE  BIRRE R e shadi R
o,/MPa &, ,/MPa 8/% o/ % o /J-em™
1145 1082 11.1 64.4 60

1.4 SLIGNER
6T FH SRR ML 2 ) L B R O, BEAH L
SRR , (8 FH A DG 300 w0 5B 5 1 190 il
K EFLETRAL LS, A FEAHBLEE & FEHUR L,
IR Ity i T AL B3 008 IC S Y FT Ak bR, &8
it —E BRI UTEI 5, B UIE) F 7] B 21410
SR AR ARAL o FH BB AR DL T D SRS Ol WA
TR BT B 0t ek T RS D)) — g B IR A5
UK T) RS B USG5 10 AR A Ak | AR B S 10, T
FJJHIRB T oy 1k
1.5 MiktRAE
FEVEE T BRI BE RN 5T ISR B, &R LA )
EL TR 110 B 488 o A Ay A o ) L B R AR o, [ PR
1SO A1 7 L1 FH B B st SRy S U 1 S 4 o . VB
=0.3 mm, 75 5 B0 1285 AR 4 BT T 44 kLA ) AL
By EARREBLAE 025 ~0.3 mm Z[AES:, TS 4
SMEIN TAARE I T A v ] B R S e & 2,
g3



Bt AAEAS YR 56 BUS 0 18 BE S B VB =0. 26 mm fE
AR B B AR
2 #£R5itig

P IBE E SR R AV ST, U
JIHE IR VB=0. 26 mm 1E R JJ H R4,

R TR E VIR R0 % (R 4) o L AT
FHR AR — KT Rk & 4 VI B — A D7 i 7 2
WE DI, 1055 F 20 55 55 51 52 VIR BRI B[]
2T EF T B 0. 26 mm W5 1 VT, I A
T st 1] R Ay 70 L

®4 TEMAEIRERE

Tab.4 Experimental results of tool durability

BEHITRIE BEHI vERE

LIHIE ifif T2

T R S 1 - _ YIHl K
a,/mm a,, mm f,/mm-z v,/ m+min t/min
1 A1BI1CIDI 1 0.12 0.04 15 218 154
2 A1B2C2D2 1.5 0.17 0.08 15 190 270
3 A1B3C3D3 2 0.22 0.12 15 65 138
4 A2B1C2D3 1.5 0.22 0.04 25 144 170
5 A2B2C2D1 2 0.12 0.08 25 38 90
6 A2B3C1D2 1 0.17 0.12 25 25 90
7 A3B1C3D2 2 0.17 0.04 35 55 92
8 A3B2C1D3 1 0.22 0.08 35 18 60
9 A3B3C2D1 1.5 0.12 0.12 35 8 40
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Fig.3 Tool wear of the flank face
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Tab.5 Error of the model

sl R RIJ7% T RTT%E FRUEMTT IR 2E
1 0.982 0.965 0.929 0.13
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Fig.4 Regression residual scatter plot of depth of cut and cutting time
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Fig.5 Regression residual scatter plot of width of

milling and cutting time
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Fig.6 Regression residual scatter plot of feed speed

and cutting time
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Fig.7 Regression residual scatter plot of cutting speed

and cutting time
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