%385 %104 Aok X F F R (B KR HAF RKR) Vol.38,No. 10
2017 % 10 A Journal of Northeastern University ( Natural Science) Oct. 2017

doi: 10. 12068/j. issn. 1005 —3026.2017.10.014

AANBERBRAARMIEMAD FhhEHRE

RERFE ALK, A=k, kit
(ARIAEK: MU TR S A ahfba=Be, 127 M 110819)

i . NS TG B T RS KN T AR Sl BN T R AR AR, R BN T A
I TR 5 T b A T SR AR RS S5 G, SR AR T A 0 ) Bl AT T — R0 T &,
S5 A T B A 3G R 0 T K R 5 U0 B 22 R A B R EOE /N s B TR A B RS R T
B8 B BT VE 5 008 s A sl 55 , U8 B X Y1) Hh S84 FCC R T L g g i T4
ST IR D25 B 20 0D, B0 TR A S o/ N 3. SR R SR F i T, TS R R A T, BT
JEEE DU THUAZE RN LC S 5 T4 PR30 e e I 7 5Bt ) EL i A 10 15 R T 28 o 20, I HL T A4 ) B A3 LA
FLIR A g ) AP ST

X 8 R Tl A I i AR TR G

FESYES: TH 161 XEREREE: A XEHS: 1005 -3026(2017)10 - 1436 - 06

Molecular Dynamics Simulating Effect of Rake Angle on Single
Crystal Nickel Nanometric Machining
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Abstract: Molecular dynamics simulation was used to study the nanometric machining process of
single crystal nickel. The change rule of cutting force showed that the violent fluctuation of cutting
force at initial stage is closely related to the generation of large stacking faults. The cutting tools
with different rake angles were applied to conduct a series of simulations, the results showed that
cutting force and the friction coefficient between rake face and chip decrease gradually with the
increase of rake angle. The push and overall bending of chip decrease, and the chip height and the
perfect FCC atom ratio gradually increase due to the increase of rake angle. The defect atom
number decreases, as well as the damage depth of workpiece subsurface. In the process of
machining with negative rake angle tool, the subsurface damage of workpiece is more serious, and
the stacking fault tetrahedral structure and the LC dislocation are generated in workpiece subsurface.
Meanwhile, the number of high temperature atoms decrease with the increase of rake angle, and the
temperature distribution of the workpiece radiates from the tool corner to the workpiece.

Key words; molecular dynamics; single crystal nickel; cutting force; rake angle; subsurface
damage

BT R TR THEASGE 717 BRI 28 AR T2, S A 2y
R R E BT AU IR RESF RO EORGT B gE R LA BROCTT A B R LTI BEE AR A
WA EHERE, RN D EZS RS RGO AL fEF 5 R, 7073l 128
il 2 FEGOR I T R e MR 22 AT A AR TR AT RATEAR /N 43 Ji) LR ]

KB 2016 -05 -03

EE&WB.: EZRAREFEE T H (51375082).

EERIN: R (1984 - ), T Hl 22 MM RAEKE LR A JUEAR (1958 - ), B L TAEN, RACR¥F#8, 4
SR,



%10 &

ARES. WA ERLN K0 LY RS T HFH A 1437

RUEE XS IEAEHEAT BN T ad RE A AR A R 23 A
SHESE. R, SCRETTRE AR AR 3 57 B 2
AN T RGBTy A T R
— R E B NI S 1 TR R
AR T e, AR 22 R FH B B 7 i T
AR SR FHAEAT 25 AL I U FH A4 2L 21 o
A BRI BB S FFE X G dy T B R A
LR BRI T S 7 MR (FCC) 25, B AR A XS
T R (8 AN RN T ORI T A IS AR A
Ty EARBE T ARG RO 5. X T B SR R RIS, i
AR T L K T A e ) B 5 )
T A BEHA T . Su BRI TSR SR 90K
TR T R A i A A LA ST AN
R WA R BN T ol LS B0 7 AR AN R Y
AETRIE . Peil S50V BIF 5T 1 AN [ 32 R 5011 35k BB
TEA ARG AN KN T 45 R B B2 | 45 R R W] Morse
X T EAM #BERE A3 T8 1 5% ~
70% . Guo 45V RFFFE TSR B 24 K T e i AL
IO, - HAR 2R GE AR A B[R B A 3
A 1) T A R BT REAIR. Tong 45 SR I — i
B ST SRR B T YR WE ST T ] 1R ] ]
T TS Bt ] A4 JLE A AR O

SRTT, T B i B4 94 K o 05 FLBE 5 i+
O30 AR RSB R B Y
BRI R B LI T S ER RN T B A
o R X AR SGE AN ] ] BT AR
TR BRI T AR5 M BN T R A P R R
BRI DGR R 2o B B T 2 5 B T2
SRR IS A

1 s = alor ik

1.1 (FE&RE

L 5B N T3 1 3 ) 2 A8 i R
P29 nm x 12 nm x 7. 5 nm, 3/ 207 080 4~ i
FLHRL, BLE 57 661 IR T, HARHE N R T
R TR R G /N T LS R Gl R W RT3
N, TAFAE Z J7 1) R R v R 4 e X

ERE

e

1 BRBEHKI TR
Fig. 1 Nanometric cutting model of single crystal nickel
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Table 1 Simulation parameters of single crystal nickel
nanometric machining
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Fig. 2 Change curves of cutting force
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Fig. 4 Average cutting forces under different
rake angles
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Fig. 5 Mean friction coefficients under different
rake angles
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Fig. 6 Chip heights under different rake angles
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