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Experimental Investigation on High-Feed Milling of A Novel Ultrahigh Strength p—Titanium Alloy
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[ABSTRACT] An experimental investigation of high-feed milling on M28, a novel metastable B—Titanium alloy, was
presented. The cutting forces and material removing rate of shoulder milling and high-feed milling were compared in the
typical cutting parameters of each style. Cutting forces were also compared to reveal the effect of solution and aging heat
treatment on M28 in milling. The influence of cutting speed and feed per tooth on the cutting force was also analyzed. A
comparison cutting experiment between M28 and TC4 shows that the cutting force of the former was almost 200%-300%
times that of the latter. All the results show that M28 is imparted a strong reinforcement effect of aging treatment and the
cutting force of it is much larger than that of TC4 in the same condition. Due to more proportion of the cutting force can be
transmitted into the spindle axial direction, the high-feed milling shows some kind of advantage in the machining of such
kind of hard-to-machine material.
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Table 1 Composition of M28 for experiment (mass fraction) %
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Fig.1 Strength comparison of M28 and common a+f titanium alloy
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Table 2 Cutting parameters of shoulder milling and high-feed milling
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Fig.3 Square high-feed insert
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Table 3 Experimental parameters of M28 cutting force in pre/post
heat treatment conditions
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Table 4 Cutting parameters of M28 and TC4 cutting force experiment
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Fig.4 Dynamometer system



PN
RESEARCH Hltﬁbtei

2 ZR5E
2.1 FHE#EKR#HEBEHIRT LIRS

WAL B B 25 B B W 2 ) UTE 6 L an ]
5 Fr7R, AT UL 7 08 Bt R BRI 0 1) S 4y 1 R BT 1)
W F,, il o 1 F. s/ R 45 BE AT DT ) 32 %
Gy IR ER T ) Foo PRI T 77 20 71 2B i
WK 6 Fim. ERNRSFIIYIHIZECT (v=45m/min,
f70.1mm/z, a,=5Smm, a=1mm ), % #J7J5 HEAY J] 2 H
PR, BB AT T T RERZ N Tm. TR HE 2585 1l
HARBEAR T VIR a,=0.5mm ), (HAEAR ] 4 YT HI R BE T AT
DU TR T8 9 R BE B B 1R 45 5 (£,=0.8 mm/z ),
MITIRE) T 29 345 T 07 IR Ben & i 5B i . VI s )2
MRS PN ] BAS R 25 AR5 i A TR R

KIS T] Rl ik /N R A K, K RISOE S 7)1
HMEAR M S B 8 e, an el 71 R ZEAH R
VI a, SEAGIGE £, T, BEE K, 500N, U1 )E 388
ot A T R A R R i 2 ek s U B ) B A =
sin (K,) xf,o FIUWLEE /NG T H K, BEAE 45 U 1) JE
B 2 AT 07 FH B A 198 g 147 0 245 i DT 2 o o T30
[RISIURE 71 K 25 70 e A8 FLUDH) XA i b i 1) )i )5 B
h AR U HTHIRE R S, e, AT 8 FT7R .

1000 -
800 = K4

600 [

400

200 F I I
0

F, F F.

BRI IBs)

5 FARHSSREEGERIRTIEIN
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