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Abstract: In order to study the inﬂuenceo&ferent cutting parameters on cutting force and cutting temperature in

cutting process of aluminum alloy, thisgresear

combining simulation and experi
AdvantEdge of metal finite ele
alloy 7075-T651. Reasonagl

analysis, the relationship

uses aluminum alloy 7075-T651 as the object, and takes the method of
ification as the research method. This paper proposes to use special software
to establish two-dimensional orthogonal cutting simulation model of aluminum
Ieces, tool material parameters and constitutive model are set. Through simulation

utting force and cutting temperature, feed speed and depth of cut are studied and verified

by experiments. Simulation and experimental results show that within a certain range, with the increase of feed speed and

cutting depth, cutting force and cutting temperature increase. When cutting aluminum alloy 7075-T651, smaller depth of

cutting and feed rate should be used.
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2 FBIRTEEIHEIL(The establishment of finite
element model)
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Fig.1 Two—dimensional orthogonal cutting finite
element model
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Tab.1 Workpiece of aluminum alloy 7075—T651 and tool
material characteristics

S5 AIT075-T651 WRA %))
W/ kg - m’ 2,810 15,700
HPERE /Gpa 7.7
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Tab.2 J—C constitutive model parameters of 7075—T651
aluminum alloy

A/MPa B/MPa c m n £, /s” T./K T,/K

527 575 0.017 1.6l 0.72 1 298 908
3 7075-T6515B 5 & MNI-CRHIER S
Tab.3 J—C damage model parameters of 7075—T651

aluminum alloy

d, d, d, d, dy

0.11 0.572
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Tab.4 Level table of experimental factors

SIS F 5 /v /min YIR /mm HEL % /m/min
1 12,000 0.4 0.4
2 12,000 0.4 0.6
3 12,000 0.4 0.8
4 12,000 0.6 0.8
5 12,000 0.8 0.8
6 12,000 1 0.8

3 1J]H| L5 (Cutting experiment)
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Fig.2 Schematic diagram of thermocouple layout
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Fig.3 Experimental results of cutting force and
cutting temperature

4 {FES5LIEZE RS Hr(Simulation and analysis of

experimental results)
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Fig.4 Simulation results cutting force
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Fig.5 Simulation results of cutting temperature
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Tab.5 Data table of experimental and simulation results

g b gy FX/N FY/N )/ °C
/r/min - /mmo/m/mingmy o fhrg sk AR 9% DML
12,000 0.4 0.4 17 16 11 12 70 81
12,000 0.4 0.6 22 21 13 14 82 90
12,000 0.4 0.8 27 25 16 15 96 105

61 45 40 134 152

12,000 0.6 0.8 4 3 25 22 103 116
12,000 0.8 0.8 35 32 118 134

ACEHT VT & A AdvantEdge B . T4 G4
7075—T6MR 4t T UIHI A BRICETY, 434 1 3845 R AT |
VIR BRI, FE7]H A4 BRIC i BN SL 56

TR BE i G 2 P 0 DT R B ) 4G K 3
I, EVIEIERA4T075—TOS1N, R seBie/ N tsh
NTHITREE .
ik (References)

[1] 23 #7, 45 M8, R RS, & RALEAT075-T648 02 B M e )i
A4 A 5 AL [)]. BUB T A2 52 4R,2013,49(08):91-96.

[2] X =&, 5KA, 8 BA,F 6061-T6514 523 & /) F AR
W 2L A W 45 JE[]] ALAR T A2 32 3R, 2020,56(18):81-91.

(3] ¥ W, IR K LFE A T AdvantEdge#I 4k 42 Ti6AI4VE &
G R FR LT () A HLIR,2012,33(05):138—140.

[4] Bk, E 08 4% 5 8R 48 A4 7075—Te4E Bl hn T A TR AT B 547
[J]. 55 ALK, 2018,39(09):72—74.

[5] LI G H, QI H J, YAN B. Finite element simulation study of
cutting process for large thin—wall part of aluminum alloy([J].
Key Engineering Materials, 2012,522:62—67.

(6] ®b), o5k, BB L PCD 7] B & ik % 0 & & 42 44kl A
47 A []]. T BH K 2019,53(02):81-85.

(7] MR Bk &, 2805 .7050-T745148 44 A A Wil 45 A
[J].BuAk ) 2% ,2021,59(02):63—67.

[8] #RHRAE, T AR, X HF, 5 707548 24k B B ARAAT BBER[)).
AR 5 ) 1#,2020(05):171-174.

(9] BxFaAH 3R 37 3 k5 45 A2 70505 Bl it 42 6 S AAAR
M5 R[] KT K5 FRA RAFR),2020,17(03):102—
107.

E=TEE

EAEIA(1997-), B, WA BRI, ot R A kT

2R SGEITES .
) &(1996—), B, A BRI PIER L.





