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Abstract: A model of the surface roughness in orthogonal turn-milling is established. The relationship

between main cutting parameters and the machined surface roughness is analyzed. Turn-milling experi-

ments of Ti-6.5Al1-3. 5Mo-2. 5Sn-0. 3Si (TC9 for short) are carried out with an end milling cutter. The

effects of the main cutting parameters in orthogonal turn-milling, such as cutter and workpiece rotary

speed ratio, axial feed and accentric, on surface roughness are studied. The results obtained indicate

that the surface roughness decreases with the increase in cutter and workpiece rotary speed ratio and ec-

centric. However, the tendency of the surface roughness with respect to axial feed is contrary to the last

one. Surface quality beneath Ra<C1 pm can be achieved. So high quality surface can be obtained, when

the rotationally symmetrical workpieces is processed in orthogonal turn-milling.

Key words: orthogonal turn-milling; titanium alloy; cutting parameters; surface roughness
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Fig. 1 Orthogonal turn-milling schematic diagram
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Fig. 2 Model of surface roughness in orthogonal

turn-milling
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Fig. 3 Effects of cutting parameters on surface roughness

HE 2 TR G L

M 3Ca) AT LU 2 B8 ) 5 A 09 4
He A>>20, 8l ) R 45 f,<<1.5 mm/r i, ZE RIS |
T AR RS Ra<<1 pm. MK 3(b) Haf LA
A AEAR TR B YT & S5 4R A O 1E A8 G B
1) 2 THIRE RS B 22 A1 0 Dt o0 1F 38 42 B 19 3% T RE RS
[

2 RBRRGEARE

2.1 REEH

TEAE 48k TCO K4 4 3 Th R KE B2 (9 1 35 78
MAZAK INTEGREX200-IVST Z £t 4 4 i T.
O ESER AR BA AR SEUNT « 4211 34l
B R B #: 5 000 r/min; Bt | 3 Bl F K 5% .
12 000 r/min; {7 (X/Y/2Z) :580/160/1 045 mm.,

T8 BN TCO 2k & & B KB, HRE N
100 mm, X5 7] H R 1L R 4 sa 8 A 408 )2 T
J R245-12 T3 M-PL S30T, JJ A E 4% 5 50 mm,
WECRH Z=4. T A8 A 4 8% i gt IR H



55530

W 5 R G Ar TCO 1E 38 4288 1 3% ThDHLBS B2 3 5 723

AKFUAHRCE AT Ve B0, T 3 1ML BE JEE i ] Mahr
M1 A 85 COREURS 2 A . O 17N T AR AR
ARG TAFR A — e — Ty 77 203 e, an e 4
N

4 ER BRI E

Fig. 4 Orthogonal turn-milling equipment
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Fig. 6 Effects of axial feed f, on surface roughness
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