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ABSTRACT: The work aims to explore the compressive test and simulation of metal three-piece can bodies under
different micro-arch reinforcement structures, and study the compressive strength of the can bodies under such structures.
Firstly, the physical property parameters of the material were obtained through tensile test of metal materials. ANSYS
Workbench/LS-DYNA was used to simulate the radial compression of three kinds of three-piece cans with 1 mm, 1.5 mm
and 2 mm outward micro-arch reinforcement structures as well as straight-body beaded cans, and the maximum contact
force of the four types of cans was obtained under the same deformation conditions. Secondly, radial compression tests
were conducted on the existing straight-body beaded cans and the three-piece cans with 1.5 mm micro-arch reinforcement
structure under the same deformation conditions, and the maximum compression force was recorded. Finally, the test data
and finite element analysis results were compared and analyzed. The compressive strength of the can bodies was

affected by the three amplitudes of the micro-arch reinforcement structures, among which the 1.5 mm micro-arch
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reinforcement structure had the greatest effect on the strength of the can bodies. On the premise of ensuring the strength of

the can bodies and the internal volume at the same time, 0.23 mm thick material could be used instead of the existing 0.25 mm

thick material. The metal three-piece can body can effectively improve the compressive strength under the outward

micro-arch reinforcement structure of 1.5 mm. After the can body material is thinned and reduced, 11.42% of the material

can be saved, which is of great significance for production.

KEY WORDS: metal three-piece can; micro-arch reinforcement structure; compressive strength; finite element analysis

& B AR R AR S A AT Ay R = R R R
B, HARR T — B A R 2 FsmE  (E
. AR E . BEE R AR KRR, M
bR AT gy i A R A

& @ AL AR R A W BB M RE , PR e
ZRTERaEN A, HiiEghaEal -,
3 TE VR A, BN B R, b nT DA e S
SEFRC Y, B R EE R PR R T, i — AN Y
RHE, HPUE 38 B e TR A R SR | R
KMEEREITEARY . e Beisiteh, FIAACRHSE £l
L DYNAFORM, 2854 A BB 145 BR G I A
BRSNS BR A P R OCHEAT 5387 o 7] st ] LA A FR
T T ER A ANSYS 4 7AR e 40T 42 8 T A e S —
FHER Sy 2 AT ok 3 HAl A FROCHK {4 Pam-Stamp
2G. ABAQUS "™ FIFIi 5 505 B M A1 45 A 1
X, AT e A B A4S H T R gt b AR Ak sk i e e
PRI 2 X = A, RE A KA TE S5 R 1A Y
TSR A VE R, B T EER S ) AR AR O AR e
PR PS4 T R A R, 4 A Tk
O ELAHT L Bl AR R RS L a6 A IR
JraRU S FE AR HGR B PR BE M AR E T, X 4B G
SELEF AT, SRR SRR | DDk R
PR, B AT, s i sl
WL e TR 21,

gi b, BAvE x4 IE = R FERE AR 1) 5 Y Ak
Akt A AR SR PR o PRI, S Hp = T i o
HEAT VR A7 1) 25 A8 At , R A 1) 4 a6 A PR
TCHIT , W FEAS AR HE VR i 45 # T LA i) 70 R 58 B 1
Ak, T4 R R BRI . SR Ak e R =
FER T DL BOR Rk LA E R S

1 HEEHE

1.1 MRl =il

AR B0 4 4 Ak TR Rk R RN T R L e A B
AR, XTRERE R T4, BEE N 2.8/2.8 g/m” RYBES A
AT & R A BRI, 216 GB/T 228.1—20211 kf T
RIS, 2 GB/T 25202017 AT HURE , Hhk B i
BAha) (LD ) FiEm) (TD) 2 Fhormakks, &5
A HT R 250 mmx25 mm By 5 PMRERIEIRAE, R
BB RS A 55 mm, JEEER 0.23 mm, A5 AR

FITREMEHREEHL (HD-B604-S ), REHT/FIREEAE (L
g 1 FR, B985 10 BiA R . R -1k
MR 2 B , S AL B S TR - R A 2
FIECIZR S-RAs Mk, i 3 Pivs. kxR F- AR
AR TAEFE , FTA3ERTRY PR 205 601 MPa,
JE IR J1% 891 MPa, AHRHE Y 7.85 gem’.

[TRLLLE K I
B

11 LT B

a HUfHAT b iR

Bl R

Fig.1 Tensile test sample

3000
2400 Z
1800 %
1200
600

0 2 4 6 8 10 12 14 16

1 #/mm
a 9\

3000
2400 Z
1800 Z%
1200
600

01 2 3 45 6 7 8 9 1011
i #/mm
b Hm

B2 - As h 2
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Fig.8 Deformation of different cans with 8 mm downward pressure: a) straight-body beaded can;
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