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Research on Surface Roughness and Surface Topography of High-Speed Milling
TB6 Titanium Alloy
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[ABSTRACT] High-speed milling of titanium alloy

TB6 is widely used in aviation and aerospace industries

BEGH REMEKREE

for its high efficiency and good quality. For controlling the
process of surface roughness in high-speed milling, the
experiments of high-speed end milling is done to investi-
gate the effect of milling parameters on surface roughness
and 3D surface topography. The results show that surface
roughness of high-speed milling for titanium alloy TB6 is
most sensitive to the variation of feed per tooth, next sensi-
tive to the milling speed and it is the least sensitive to mill-
ing width. The optimum milling speed ranges from 100m/
min to 140m/min, and the optimum feed per tooth ranges
from 0.04mm/z to 0.08mm/z, the optimum cutting param-
eters can control the surface roughness below the value of
0.7um. The surface topography is influenced by the combi-
nation proportion of milling speed and feed per tooth.
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Fig.1 End milling diagram
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Fig.2 Effect of cutting parameters on surface roughness
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Fig.3 Surface topography in different milling parameters

W THEHIR LT AT — 5 55 — 18 Z M S AR E &
BT AR — B, BE ) R R, A R AR R
AR X S5 (M B AR IR 20 7 T B AL e R, X R
PG L IGERBA E, WniE 3 (g) & 3 (h) &3 (s,
fBUNBORB ., WnE 3 (a) 3 (b)F 3 (e) i,
F 5 25 34 A0 1] B 58 e i i B U ) Ltk 2532 3l 1)
MAE ST S8 h iy R vs 45, I DL JCTe BEHI R
FIVEE | S B i, B o e 14 20 2 2 A B4, 3537 [ B
SR A R ] BE AR Bk B, A&l 3 (b)LJE 3 (F).
K3 (i)FiR.

3 £ig

it TB6 kA4 Bt HI S 506t 2 T LR B 52 1w (4
5%, AT LIS DL 4548
(1) TB6 S T, ZE 0 78 i 2 B0 AL JE

VA, 3 TRRELARE 32 X0 g 14 30 2 e A8 A A SR, % B 1
JE AR 2, X B 9 B AR b B AN BURR

(2) BEH 3 L ¥E 5 FL R 100~140m/min, & 07 i
YL VETE A 0.04~0.08mm/z, R {4 o 2 T FURS J2 7
0.7 wm VAP,

(13) G HI 8 3 g 1 25 TG LU 4 5 5 i 3R T B
I B, HER I 1 45 R 0.04mm/z, 3R TADFLRE B2 AT
PRFFTE 0.132~0.538 w m Z [B], L =4 R 45 34 2 T
XA AR

S % X M

(1] ELWr, s, BIEN, 55 Ti-1023 &4 M siik . a4k
TF & 51,2009, 24(5): 66-69.

[2] R, BRUR A, 2 ik . 3R T S0 B R D AR AN B B 57

PERBAYFZIN . 4R ALEHE | 2002,27(8):30-32.

(T#% 97 )
2012 4E 58 21 W) - Bl EEAR 93



RESEARCH #*%Ei

S BB RIS Z A AR R 1
FHPEZR P TS5 T, DA A 2 A P e | ]
IR AR A (5T Tk B o
22 HREBmR~THEE

ALY T ROSORG HE BRSBTS i 2R
DUSE ), B ELE N T T 204 . st Aom TH AR
KA AR UE R T A SR 0 TR B g ) 4 i AT
Ao M TTEL RS BE W T B F A AR 4 B TG
RN PR LA R AL e P iR B T
M5 o AR RS A — R ~ A8 P 8

Lo=L,; (1-D)

K, L, AR T BERERCTS L, R iR 2
SRIGE s D AiAE R4 & B RL s R AR 2.
(i F TR R U, e AR
s TR T — 2 W, R THEUE B2
HAE 600°C LA IR BE TR, 2 th 0 RSTRS BE AN B
JT o FEANBE S AR, B T AP EH AR 2 DA IR
T 1) A B, (22 SR I R S B ok — b AR TR 2 il
BT BN TR BEA 224 0T KT 0.0mm, &5 T
UG BE B 0 TSR A AR LI AR B AT T SE PR
X, FrE R ey AR IR E N LA A
FEAN T 1A E W 25 A TC ARG B TR AN Bt vy, 7 3 2
KECARIBE ., AESLRe T LR Z5 M e 6ok B 2R
L BRSNS, B I ELE-RIEM B AT &4 R

Ao 28 ] e i R SR AR

3 SRiE

S AR AN AR B ] 2 R K, 1
) 3 AH G 1 R OS2k G AT AR Y T AR
HORI, FEE BB, & A SIE PR A
WS , YRR I SR IR AR AL S d i TARRCR,
RAEARA: 7= WA, FRBUE B ELAR A B A A 5 5 FR T
SR,

S0k

(1] AR MIRSR, BREZE 55 B BB H R . dbst: [
B Tl i fftkt: , 1986.

(2] rPEBUS TR E B RAE S - SRR b MU Tk
Jiikt:,2002.

(g = 4)

(E#% 93 1)

(3] SRAMD, FENMW] . T T 20X R RS B K% 55 7 i ) 3
m . rp ERLE T RE , 2003,14(16):1374-1377.

[4] Jawahir I S, Brinksmeier E, M' Saoubi R, et al. Surface
integrity in material removal processes: recent advances. CIRP Annals—
Manufacturing Technology, 2011, 60: 603-626.

[5] SunJ, Guo Y B. A comprehensive experimental study on surface
integrity by end milling Ti—6A1-4V. Journal of Materials Processing
Technology, 2009, 209: 4036-4042.

[6] Albrahim G A, Haron C H C, Ghani J A, et al. The effect of dry
machining on surface integrity of titanium alloy Ti-6A1-4V ELL. Journal of
Applied Sciences, 2009, 9(1):121-127.

[7] Elmagrabi N, Hassan C C, Jaharah A, et al. High speed milling
of Ti—-6A1-4V using coated carbide tools. European Journal of Scientific
Research. 2008, 22(2): 153-162.

[8] Mantle A L, Aspinwall D K. Surface integrity of a high—speed

milled gamma titanium aluminide. Journal of Materials
Processing Technology, 2004, 118(1-3): 143-150.
[9] Che—Haron C H, Jawaid A. The effect of

machining on surface integrity of titanium alloy Ti—-6Al-

4V. Journal of Materials Processing Technology, 2005,
166:188-192.
[10] Che-Haron C H. Tool life and surface

integrity in turning titanium alloy. Journal of Materials

Processing Technology. 2001, 118: 231-237.

[11] Rao B. Modeling and analysis of high speed

210mm
m
2 £
P
& ¢ 100mm
; g
1 E| &
Y’ s El E
@ S S
g 2 g8 %
\
\ ¢ 400mm

B4 KRFUEBESEREH
Fig.4 Divided structure of large
high—aspect ratio cavity

F2 EREEMRARIERE TSR

FApA R TA1.TC1.TC2

B5 ATEMEREE S EXEH

Fig.5 Divided structure for saving material

TC3,TC4

machining of aerospace alloys [D]. Indiana: Purdue
University, 2004.

[12] 32458, R BR 0, 2 BG4 TC4
HELHIF I SR SE . S fRE AR, 2001(1) :30-
31,36.

[13] FLRESE, Bl AL % ke SRl
BRI SR THE A R 2 H BT IY . A 2 4, 2008,

TAERE /°C | 400 500 550 | 600 | 650 | 600 | 650
fa | AREH | 0.0035 | 0.0044 | 0.0050 | 0.0055 [ 0.0060 | 0.0053 | 0.0049 | 0.0057 | 0.0061

M| AP ER

H
bf

700 750

29(16):1710-1715.

[14] HBpdei, sk te, ke, 55 . TC11 8k& 4
TIN5 S RARE AT . Wias 253,
2009,3(9):1776-1781.

0.0019 [ 0.0025 | 0.0028 | 0.0031 [ 0.0033 | 0.0025 | 0.0026 | 0.0028 | —

(Didw &)
2012 4E 55 21 W) - Rl 97



