
P
os
te
d
on

A
u
th
or
ea

27
M
ay

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
36
57
42
.2
52
98
64
8/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Numerical study on stability of composite cutter bar milling system

in rotating coordinate frame

Yuhuan Zhang1, Yongsheng Ren2, and Jinfeng Zhang2

1Shandong University of Technology
2Shandong University of Science and Technology

May 27, 2022

Abstract

This paper studies chatter stability of composite cutter bar milling system in rotating coordinate frame. Based on the structural

dynamic equation and regenerative milling force model of composite cutter bar in rotating coordinate frame, the continuous

distributed chatter analysis model of composite cutter bar milling system is established. The stability of milling system with a

rotary symmetric dynamic cutter bar is predicted by using the semi-discrete time domain method. Influences including internal

damping, external damping, symmetrical and asymmetric laminates on the stability of milling system are analyzed, and the

results obtained in rotating and fixed coordinate frame are compared. It is shown that the results are consistent for symmetrical

cutter bar either in the rotating coordinate frame or in the fixed coordinate frame. A new chatter instability zone appears at

high rotating speeds due to material internal damping of the rotating composite cutter bar.
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