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Experimental Study on Milling of New Al-Li Alloy 2060T8 Sheet
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[ABSTRACT]
which can be used to hold and fix thin sheet during milling

The vacuum absorption system

is designed and developed, and its practicality is verified
through milling experiments on new AL-Li alloy 2060TS.
Then based on the system, the study on the milling perfor-
mance of 2060T8, mainly the effect of milling parameters
on part surface roughness is conducted by orthogonal
experiments. The research results indicate that milling
depth has the greatest effect on the surface roughness, fol-
lowed by feed rate per tooth, then milling width and finally
spindle speed. The surface roughness increases with the
increasing of milling depth, feed rate per tooth, spindle
speed and decreases, then increases with the increasing of
milling width.
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Fig.1 Vacuum adsorption system
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Fig.2 Structural diagram of vacuum platform

E3 JRELHTEE
Fig.3 Structural diagram of base

FEAR B B A IR A L Bl
W LS £ IR T SR e o

HREEAR AT RST, LEAR D ) A
AR B 4 SR SR T B
I
FIIFHZS R IETT 5, %f
MRk R W —E f1E )
I
FRROBHI BRI 2 S5 AR o B2 P A ] [T )
HZFA JRE—REEERRI TAES BT EEH]

I
TN 5E 5, S EL2s R AR,
IRCT Rt S FL2S R AR T

B4 EZRMRGERRER

Fig.4 Flow chart of vacuum absorption system application
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Fig.5 Experiment using traditional milling fixture and test sheet
after machining
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after machining
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Fig.7 Effect of milling depth on surface roughness
AR BB ARG A, I S AL RE 4 K, [R5
FEEEAE i 1 BB R TE ORI R, BB 98 2 AR E DT

7] L RO BRI i 2t A T AR, F B T
(R IPHLREEE 5 55— 7 1, BEHITR SRR, in Tad A e
ATy 7 ARy , I TATSE R A T )2 T RELRE

Uni&l 8 Firzi , WA BEHI L L R4 i, 2 A 2 ST
/N, B G RN —RE BE T, RS R R X
SR A B E LRI T, DY E R 0, TRLRE AR i —
SERRIE Ll LA AR 98 097 A, T S B ) 51 1 )
—EREREIT , BEHI T BBEARE 5 3 . (FEARE
BEH SR R I RLRE RERZ A/ o

50f
45F
40F

35F
3.0F
25t

20f
L5r
1.or
0.5

KM R/um

o 1 2 3 4 5 6 7
BEHITERE a,/mm
El8 HEHIZE B X o= E AR S B A 2200
Fig.8 Effect of milling width on surface roughness

WNIEL 9 i, B B A7 20 FE R 14 i , 2 TR AR J32
Ko JERZBEHIIN T )E T 20 Wrge DT H|, Wz DI F) al
A JEIMERR S, DT 20 T2 1 IR SR B SUR T
B TR L o B 45 O, M R R Bl
W1 . 53— 7T, Bt 2a O, A R m i I H|
JER B T RBOR , TS BB

50T
451

0 0.02 0.04 0.06 0.08 0.1 0.12
AR £/ (mm- 2"

E9o SifgthExRmAREENZN
Fig.9 Effect of feed rate per tooth on surface roughness
IR 10 Bz, B 32l s 15 n , 3 T AEL e
Ko 31X PR AR ST e 1Y) Bl e S AR, AR Y FT A
I BB DD R A4 vy, B I8 1 o B, R T A RS
JEREA . AR SRR, F2 b O 3R T REDRE B2 52 ) e
/N, AT 20

4 Zip
(1) AR SCBETH TR 5 14 225 W B 22 5 ELA g 1 92
2015 4655 3 00 - BRI A 49



ﬁﬁhﬂi CNC MACHINING

50r1
45T
40F

351
3.0F //
25¢

201
151
1.0}
05}

FMPHEERE R/pm

0 2000 4000 6000 8000 10000 12000
T n/ (v- min”)
E10 iR REAREE R #0
Fig.10 Effect of spindle speed on surface roughness

P, SEGHRICEA L, RN TAG EE AN TR A
THLERE R

(2) BT RDRE L (19 N 2R OG0 « BRI >
TV I > BRI TR > FRliE U BERI vERE
TN R TR B2 (452 i T L2 2200

(3) Bl BEHITRIE B4 BE 2 SR A i s,
R HLRE B A5 B B ) 9 2 ARy I, 2 v RS 32 i
/0N, B GERE RGN E— s SEI , FADRLR REHER

2 % X #f

(1] BRdt . SRR a A MR R 8 R A AL RIS . R
TCHLET ST 2010(1):39-41.

2] BARIE, #hHEFR WA 55 2197 PG S L=t 1
2 WAL 2011(5):77-79.

[3] BKIE, SkAl, EWE , % 2197 SR A S bAEE D) T 20
P BERMEST 2010(10): 33-35.

[4] SEZ AR, LS 2197 S A bR Bt T A5 . &
THA 2010(4): 73-76.

[5] X4l 224 WhiB4E | 4 .GH4169 = B GEHI S 806 F kL
FEEZRZMABIESY . A HEHAR 2012(12): 87-90.

(6] WhiEFE, Gk, Wil | 45 TB6 Bk 4 misdi Bt ) R I HLKE
BEERTEAITE . A== dlE A , 2012(21): 90-93.

[7] Ammula S C, Guo Y B, Barkey M E. A finite element analysis based
compliance method coupled with wet etching to determine residual stress in
high speed milling//American Society of Mechanical Engineers, Manufacturing
Engineering Division, MED. Orlando, FL, United states: 2005:1257-1265.

[8] Guo Y B, Ammula S C, Barkey M E. A wet etching method coupled
with finite element analysis-based compliance function to determine residual
stress in high-speed milling. Journal of Manufacturing Science and Engineering,
Transactions of the ASME, 2006,128(3): 792-801.

[9] TangZ T, LiuZ Q, Wan Y, et al. Study on residual stresses in milling
aluminium alloy 7050-T7451. Advanced Design and Manufacture to Gain a
Competitive Edge: New Manufacturing Techniques and their Role in Improving
Enterprise Performance, 2008:169-178.

[10] Ammula S C. Surface Integrity of Al 7050-T7451 and Al 6061-
T651 Induced By High Speed Milling. SAE Document, 2005-01-3346.

(1] P05 . s 0 Bt 1 e HL piy i i S LR T ALK 5 1
JE ,2011,39(16):43-44.

(Vg &%)

50 Mt EA - 2015 4555 3 1)

(E#%F 45 7)
(5 ) 20 1A e e g ittt e 67 o 20 1 B vy e
BCZE b e N R G B A Tl ) S 67, PR IE A3
i e e 1 S AL IR IS F B T AR 1) 7 5 ( 6 ) e i~ A 1
ML P T AL SR A LRl A% 1) s O )
Z HigbLIE, 508 5 i TZEPUE A - (7) 4
e Ja A T ML . e 5 Al T 2 ML 6 f5 S
T2 A R 2 T 2 A N, 2 S A T R
(8) S Bl A T4 o R A e e FH e 1 2L
2 2P AEAL L, IF A Sl 29K 505 (9 ) A o3
42 T 5 o0 58 R A IR 26 BE T AL 2 Atk
A5 C10) A ST . SR 2 DRede Bl 4,
EtON IS VSN R S T | S DL VAZ N SN L ST N
A ECAL , G40 Tt S 4y oAb — 2 AR 1) 2 o7 s
By (11) SRR TTREE L. IR VA IPIRAS AT
IR, R EL G A A s i 4

AL R WIE S i k- e AN IN D DN & ThER A E
O T8 K AR S B R Bl is i 4 2 DI Re SR A, i D) A
TURSERAR AT, I T — TP M 2 e % .

4 i

2 28 TC Y- Ml R AR T R EE I B & S LU /
10 R LR 2 R A ARFCAR T P R, 412 114
SV — (A BT B , JE IR TG 2500 7t T LI
IV R AT L B AR, B AR N
(1) R TE AR RS A X 25l T %85 it T 230
B2 A HE SR T T B AR 2, 280 T TR
Ji /35 R - AT AR T S Y AR S 5 R A
B LIE 55 2 T HLIE 106 A 5017 s ke T HE R
HEHH AR, (2) ZINHEE SUE RS T 2L &
B O AR AR )y el 2 T S A B R
LT L SR s P 5 S B A BT

TR T L AR B, T T T U /
388 FE G LR BT T2 e, S — A 48 1 ] A 4 P S
HeARBE SRR AR LI, I A At — 24 J A 4R
HER AR

5 % X

[1] &k . s V5 7 a2 LN M . LR AL,
2000(9):38-39.

[2] PAFE - BZREE P EORENE S0 | R HE R MU T
Al A L 1981:53-60.

8] T, REE. w5 RO ERA Bl i,
2002:81-8.

[4] BRI UG 0a & B HL T R R R e B R
1998,1(4):105-109. (b —M)



