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Review Current Questions and Strategies About Finite Element Simulation
for Cutting Processing

SU Honghua', WANG Yufeng', QIAO Mu', ZHAO Zhengcai', ZHAO Biao', XU Baode’
(1. College of Mechanical &. Electrical Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016,
China; 2. Beijing Xinghang Mechanical-Electric Equipment Co. , Ltd. , Beijing 100071, China)

Abstract: The cutting process finite element simulation technology is a numerical method to simulate the
cutting process, which can investigate various physical mechanisms caused by material removal during the
cutting process. It has significant advantages in optimizing cutting parameters, improving machining quality,
and reducing research costs. The significantly investigate objective is how to make the finite element
simulation of cutting process more consistent with actual cutting process, so numerous research on finite
element simulation technology for cutting has been carried out both domestically and internationally, and the
relevant achievements have been applied in engineering. This paper provides an overview of the basic
principles, advantages, and development trends of geometric simulation and physical simulation in cutting
process finite element simulation. It systematically summarizes the development of constitutive models and
mesh partitioning by domestic and foreign scholars to improve the accuracy and efficiency of cutting machining
finite element simulation. On this foundation, the research progress of the combination of geometric and
physical simulation methods is summarized. Finally, the important issues and future development trends of

finite element simulation technology for cutting machining are envisioned.
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Table 1 Comparison between constitutive models based on physical mechanisms

R ESIEATE R o
bodmer Pariom (py RSB AUREE I AU G A 0 P LSRRI
AT SRS RE . RS AL A B A S
7 = 2, AL N~
pertlArmstona( 7y AR ﬁ?ﬁ%gzﬁlﬁzﬁﬁﬁ; S TR VSR SR o 968 B0
Srons ih SO AT AP AR R R
N T UVRCHLRUE IR LA T R L PR R A
SR N4 Bl 55 N e L ST AL e )
Steinberg-Guinan(sG)"* L1 P ISHRORE gy e mgbe o A R b
i . R 10 7 BT
WAL TR )
N ‘ | PR g G m 8 T m ks
SET 4 B % o < o o 5 ., N PO ,
steimbergLund(st) > B FBIPIRIIRL - ERRE RIS i 7 st b e e 2
jJ ZIN o

Mecking-Kocks (MK)™" i 88 1k J12417 R

4 RPBUR MY 2 U 3l N 7 J2 1o 78 B A 48 2500 ) 3fe B 5

B T BT 18 5 1
DA Sk 7 72 32 g5 RR P 1 2 7 O R 108 A T

BUBI (I )y (Mechanical % IBABGR RS R RNy fiy g h 0 B2 R BURHE )5 )T AR 2 UM
threshold stress, MTS)™ P 1K TRAE ) S e TR L

shold stress, Gt 2 HORHE 5 560
N ST S S 0BT 2 e 5 0 B
I PH AR AT A% SR
Voyiadiis (VA= ERAATGER oy o FRLE K R A 80 BB T A7 HHIA FOC

HL it

<53 A AR LM Y I A8 AU




364 [ =S S NI S

555 4%

WHE G A A A R 1) e R 107 FH ARG 34 02w A3 (i
b FH A BR Y 52 50 45 R DA AR D B AR 2
B JCHRREAYIRIC A 1R e )12 B ME R AR H A
A, Johnson FI Cook i ixf % 8 5 1 4= 1t 1% 55 56 9
G A T T-C A A A | g A g 45 AL 4164 R TE
AR T 2k B v B 1 T AR A UA 4 R N AR 5 AR R AR R
A BN Z [ RS AE . J-C AR R R
Ay a7 AGE 5 2 EOHE RE R R R
S H A N A B - N U D VAP D IV S S I P 1)
FHF YT TA Ry 5, IF 295 s T il A R
JCA AT AR BR T J-C AL LA iR A AR £ e
G B0 A5 A R AR A FH S iR 1 T 0 AR DG & L i an s
T4 R S A SR AR ) Maxwell B2 Kelvin £
RUEE B AR AR I T3 - A8 OC F AL 7 s oy i
FURGVE 53 5, B I (B AR o T T 4 3R S e e
PR R 1Y MR A5 B AR 5 A1 R %) B )-8 56 3/ A 2
SRR T2 B 0L A 1 3 T A8 Ak, AT DL A
IR BRSO T BN AR, AN [R] B A R A
LY R A LA 9 R RO Bk o5, 8 436 5 3 19 A 780 )i
AR LA 1 ) SRR R TR A T 255 5

WHE G2 A ) 52 75 0 56 T 4 3ELATL o ) A5E AR O 5
X Wy B AL A5 R AT IR R RS 0 . SR AEF Y
WK A 4 IR G & SEME N T AR T AE YD

FIlask 2 A ek 32 8 e I R K N AR 5 I i O
Az v BE AR AR B AR AT S L U Bl I T Y 52 e AR
ZWAFEAR EAE ] H B A AR LM, x5k
TE YT 0 i U B 2 R A P2 S R A R
AR IR, AR A L & AR A A A AR . R A
Bhor— H A THACIRE O BA m v A2 B 40
TR PE o B R J-C AR A Z-A A F B AN
FIE B G7 db F WA AR DR A8 R BRLRA R Y [8] &2 1145
sl 850N T 5 | ) Ak B T T A
BT BRI A SE R4 22 0 PRIl , — b2 4R i
TEIE R J-C LRI A 7-A B DL fig e 1 3 () 252, 3]
un : Calamaz 7% & B0 b B} FE 1K B A8 F 77 78 I A%
WAL B B4 A 8 AR AR S N AR AE L AS R AL L4
AT I Ry 3 T B0 92 5 04 ) ) 2 2 81 52 1 4 b L
AHIC o O T b AR X AP S AT AE T-C
A% R B A ) LAl B T TANH B A Liu 697
IF 5 ¢ BT I Toask F v bp bR T e A g A TR A
FR G5 b AL A 8 25 AR 24 0 45 A A )43
Bigi g, L, M fiT7E Z-A A A0 7Y 1) BE flt | 42
T Mod_Z-A R, K2 HWE T — R 5 R K
o7 AR Ak ) R A A K 5E 7R i A A4 I SEL AR 5
AL o X SRR Y Y 2 2P R T B A A A
Y A1 R BR 2 B Al

R2 BEFGEIEZ BHLLE

Table 2 Comparison between modified constitutive models
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Table 3 Partial research results of neural network constitutive models
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Table 4 Constitutive model parameters obtained by experimental methods
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Table 5 Partial research results on obtaining constitutive model parameters using the reverse method
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Fig.3 Research status on local mesh refinement of finite element simulation for cutting titanium alloy

AT B 84 10 A% 40 Ak J7 35 B 46 - h O ik p
i e JFE M rp 7 L 4 B 5 W B X L n R 6

Pros o Hevb hep O7 ik B B T2, B BE R

B B 22 T R G LA, DL AT B EORS B R 5

{H i o VF 2 WF 58 N B 3E AT U1 HI I A R T 0
FLWF R T hep J5 ¥k 0F #5580 0 A% gk 4T 4i AL
52k M h O & AR LT B R ) SF 808 2> 6006
Pt

F6 ERBIMEMELTENTLL

Table 6 Comparison of commonly used mesh refinement methods
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ment based on physical quantity judgment™
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Table 7 Research results on adaptive dynamic refinement of grids using error estimation method
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Table 8 Comparison of different space segmentation expressions
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