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Rigidity Expression Model Research of Barrel Thin-Walled Parts
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[ABSTRACT] The finite element model of thin-
walled barrel like parts was established, the multi-factor
orthogonal design method and the regression analysis
method were used to obtain an empirical formula for cal-
culating the rigidity of the parts. The expression of the
static rigidity was obtained only with elastic modulus and
geometric parameters of the parts. The expression model
would be easy to be stored and searched in the database
and to be used to revise the cutting parameters.
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Fig.1 Geometric size of thin-walled barrel

THERE ) AR AR A, 2 B T e 1) [R)— [
JE S R EEAR ] . PR, mT DU REZR 4% s MR A SR
HEASVHERE TR A A0 W EE A

R T FREUE A4 R0 H R, B L=200mm &
8, W98 AME R D BEJE Ay t By S RE ] RER AT B —
(M 20 INIEE TR AR T RER R L=
B I EE S AR LR OC 2R, AL v B 1 ) N
oF

K= C,ED°t“m® . (1)

Ao, K OMPHRERT M S FIEE , N/mm; C RIS 5 R 4%
E AR SR MPa, iX BLE E=210 000MPa ; D iy
RERTAME, mm ; t AVHRERTBEIRE , mm s m oy M s S
TR, mm; ¢, C,. Cy NTFEFEEL,

2 ARTEEMEIL
AT, B L AR



’ﬁl, N, \/\ A}
RESEARCH %7[{1/51

(1) {8 77 1) JRE 5 E 0 /) T 8 ) - BE I, PR e T
2 W% 8 I T 2 1T -5 5 T o 1 T 2%, 4% 45 RERL
¥

(2) B Tt i I REEseH . A S E
FLEES ;

(3) BT L& MR .

fE ABAQUS A BUTH M b R =4k st i ik, o]
DAE 57 R P R S 09 o R R Y, 4R Y i {488 5T
F iy RS R o AR R o A . B Al RO R A R LA
TR Y A IETE  RFE F T 82 A AR A48 [ Y [ 4%
R0 53 , AT LAy B X BT 0N A6 S [ 88, 7T 4 TRk,
il B T SR (A B BRI T S AT AL

DU R B TT AT 2 6 A 11 ek B, B A b
x,y Mz i a9 FEhFLE x, y #z fhaosEs UL, U2,
U3, URl, UR2, UR3 ). {Ei%WRERT—ioc 295, 1)
Ul=U2=U3=UR1=UR2=UR3=0. &%)+ ] 4§ ifii 12 7T
T M ARG AAR 4 o1 A7 F=SON, 7 (48 ] {6 &% 16 4l
&, PHFEHEE{LE AU KGRIE K. JLf R4
WP W 2 i

o
w3
M
1% F=S0N
m
RN N T G m o e
Y} K

H2 e /LEEE
Fig.2 Geomeltric bind of thin-walled barrel

3 RIEHEAXEY HEHE

] P A R G o 3 B 20 (0 o 1 AT
JE4r0r ., aT B R AR A R OEEE R LA T (4
DRI K 4 DR

1E AE Wi T RABR (5 BCUCEL, B A AE (5 B0 i
AP AR [R) K S 04 05 S0 8O 1], O ELRNAS (] B 36 1Y)
7K R TL A D7 Lo By 7 75 45 5 R L
B8, SCHR [4-5) MR T [ 0594087 2 16 2 BT 48 404 ke
et g T S AN R D A AR DRRER AT R 1 Bk
L K (8109 4 BT i AR R R A U I FHE B8 % R
{5 0B il o A BRITHER A ABAQUS 2B kit

(T 3 AR, & IR 4 K7 i = oK

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

FIEZR#, e 1 FiaR.

®1 ZERLAFERER

RO ) R PEALAL IR, ROV 2,18

LnK = (LnCy+ LoE X ¢,LnD + eslnt + ¢slom , (2)

B y=LnK, c=InCy+ LnE, x;=LnD, x;=Lnt, x;=Lnm
DUV 1] 1 5 g «

V=Gt XyC) + XaCa 485 o (3)

HA, 0 €14 €20 0 HFERIY 4 1B8G v, 50 x50 5, 525
W AR n=16)., FTRETE(3) RYFEIA
Sriik il RoR & SRR R, SR d =
v (eppxepxgertxses ) HE IR .

Z d.! = Q{0063
=

(@) ( Cos Cjy €34 €4 ) Hiﬂd‘fﬁﬁ‘]ﬂ‘ﬁ?ﬁf’l‘ﬁ:

6@ . 4Q 40 90
—_—=0,—==0,—==0),— = 5 4)
a('n 0' aC| 0' a{'z 0‘ a('] 0 - {

"
z (y,: — €y — Xy — XyCas — .r,,('_‘) =0

J;l

2= €0 = X6 = X3¢, = X363) Xy = 0
i=]

n 5
Z (_\'; =€y = XyiCy — X3€C2 — IJ."!)IH =0
i=1

L
L0 = €0 = Xt = XyiCy = X3, C3) X, = 0
=1

v E

it — TS
n n L] n
Acy + € X, Xy +C: 2 Xy + ¢y z Xy = E)’i
i=1 inl =l i=l
L) n n n n
Co X Xu#Cy XX +Ca T XXay + €3 3 XXy = X Xy,
J li] .‘:I =1 . ail i:l .-,
Co X Xa+C, X XikabCa 3 05, + €3 )] Xaiy = Z':xyyi
=1 ™=l =l L4

k=1

" " " " "
{ Co X XaCy L XuXates PR LTSNS AL W
L) (L] i=l

=1 il

Ji ALY R BRI T A e B
2010 4E35 9 W - frasdliE R 79

http://www.cnki.net



,ﬁl, N, \/\ A}
%*LE‘I RESEARCH

n Y Yy 2 Xy
- r:ll "| I . I
$5, i Fum Sam
A = i=] =l i=1 =1
- n n B o n
Z Xy L XXy Z A5 E Xy Xy
=1 i=] =1 =1
" n n n
D%y LXuly XXaky L X,
i=l =1 =1 i=l
A
n
LY
l X Az X3 "n:
I X2 X1 Xy B Z: 'rll."r
X i B=|"
: 2 XY
I ,‘-“. ‘IH .I_'.'I
z X3 Yi
=l
34| Co
Va .
X2 (o
Fe . ’ b= Lot

Y. Cs

MA= X'X, B=X"Y, HB4ANEHIE A =B, K
ZEUE4b=A"'B.

# 2 2= A IEAC R & £ I HE B A7 BR o7 #
e A PO HE £

FIH Matlab BEEFLFHEATRHBIT S RSEON:
C=98.125, ¢,=-0.617 4, ¢,=1.380 9, ¢,=-1.008 6. Wil
BERTRIBE T AN

K = 98.125ED "4 200y 1006 (5)

4 ANIEIE

R YRR A I SRR AR N G A (R IH JT ARA Y
SR TIRNE , BL) B 10 S E0A 74 FROCo T A
RT3 s B A M EEAE 5 A (5 ) T A W BE (B L
B SRIUHXT R 2E . B uFEdR IR 3 iR,

2 3 AR R 25 T LUF Y AR IRGE I A5 21 i W1
FETH AR AT A S B, AT LAVCIZ A SR T HER .

5 %ip

3 o K R £ O A B T, R [0 U5 43
VT T I R W B A N, T AR LR
25

(1 )3 2o [ U1 43 92 A 0 B 5 P O 315 0 K
Z B IE % 2O BE BT, 7T S PR (A 2 B
ORI, A R A B S

(2 )3 e o R £ S P (W B R R T2
T, 0 W B 23 S LA S B0 Ry s i i 2 e 8 U X
753 B O B 1) RS (55 A B AR R B {4 T e

80 MizshiliEHEIA « 2010 4E55 9 ¥

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

®2 RIESBESR

1 600 2 40 1.890E-03 2.646E+04
2 600 3 80 2.755E-03 1.815E+04
3 600 4 120 2.309E-03 2.165E+04
4 600 5 160 2.168E-03 2.306E+04
5 650 2 80 3.745E-03 1.335E+04
6 650 3 120 3.793E-03 1.318E+04
7 650 4 160 3.472E-03 1.440E+04
8 650 5 40 5.436E-04 9.198E+04
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10 | 780 6 120 [ 3.163E+04 [ 3. 206E+04 1. 36
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