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High—efficient Milling of A Kind Skeleton Part of Titaninum Matrix Composites
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Abstract  The cutting performance comparison was carried out when milling in—suit TiB /TiC reinforced
titanium matrix composites at the cutting speed of 60 to 200 m/min. The results are verified on the skeleton part of
the same material. The results show that the cutting speed is a factor affecting the milling temperature. When the
cutting speed is in the range of 60 to 200 m/min, the milling temperature of titanium matrix composites increases with
cutting speed increasing. The influence of cutting speed on milling temperature is greater than that of radial cutting
width, and the influence of cutting speed and radial cutting width on surface quality is small. Based on the optimized
parameters and the structural of skeleton parts, the process parameters of skeleton parts are determined, the milling
parameters of rough machining are V=39.25 m/min, f=0.08 mm/z, a=12 mm, =2 mm, and the milling
parameters of finish machining are V=62. 8 m/min, f=0.04 mm/z, ¢,=10 mm, ¢,=1 mm. Finally, the machining
process optimization is verified to be reasonable and flexible.
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Tab.1 Technical parameters of equipment
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Fig. 1  Microstructure of (TiCp +TiB,) /Ti-6A1-4V composites

%2 (TiC+TiB,)/TC4 32/ % 1E 6L
Tab.2 Physical/mechanical properties of (TiC, + TiB, ) / Ti-6Al-4V composites
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Tab.3 Tool material and angle parameters
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Tab. 4 Single factor experiment of cutting speed
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Fig. 2 Mahr Perthometer M1 roughness tester
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Fig. 3 Diagram of semi natural thermocouple method
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Tab.S Process parameters data and the experiment results
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3 150 0.08 3 3 2753 546 0.525 3.48
4 200 0.08 3 3 3670 598 0.496 3.36
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Fig. 4 Milling temperature at different cutting speeds
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Fig. 5 Milling temperature at different material removal rate
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Fig. 6 Surface roughness at different cutting speed at a,= 3 mm
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Fig. 7 Surface roughness at different cutting speed at ¢, =10 mm
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Fig. 8 3D model of the skeleton part of a kind of titanium matrix

composite
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Tab. 6 Parameters of milling tool and milling process
MTHNE eI T B Semin™ - Vimemin™  f/mmez" a/mm a/mm
MU T i SFIRBETT - 158 5T PCD Bt 500 39.25 0.08 12 2
K LA SPIRHEIT : PCD BEJT, f L WA 0°, )5 £A 10°, JIAR DR 0.8 800 62.8 0.04 10 1
[Crtie il P JISr 8], BT BRGM-4W-D10.0 800 25.12 0.03 6 1
ARHI EH Bk3L4 7] : SUNROXM  SB623X 8.0 4.0R 1000 25.12 0.24 0.3 <1
RN 4 T] : MSMHD 4;MSMHD 8;VSM-4E-D10.0 800 20.096 0.04 3 1
2.5 MISZR

R BB T 207 W AR A % B SR A
HEAT TR g ) SO L m Tl R A 12 B R

(a) BT T 45 P

0
PR

.

(b)  J 77 T P 454 14

K13 TR
Fig. 13 Photos of tool wear

(b) ERFMEIANRE T R

B2 BRI T3
Fig. 12 Processing diagram of the skeleton part
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