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Effect of Groove Structure on Mechanical Properties of Mineral Water Bottle

SONG Wei—sheng
(Henan University of Animal Husbandry and Economy, Zhengzhou 450046, China)

ABSTRACT: This work was aimed to study the influence of the groove structure of mineral water bottle on the axial
compression and lateral compression performance of the bottle. The common market mineral water bottle was selected as the
research object, the test specimens and equipment models with different groove numbers, different groove heights and
different groove depths were separately modeled in Ansys, and the processes of axial and lateral compression under given
loads were simulated and analyzed via finite element explicit algorithm. The result from actual test was compared with that
from the finite element simulation. The axis compression properties of the bottle decreased with the increase of the number,
height and depth of the grooves. But the lateral compression properties of the bottle increased with the increase of the
number, height of the grooves, and decreased with the increase of the depth of the grooves. When we design the groove
structure for the bottle, we should reduce the number and depth of the groove as far as possible, and we can design the height
relatively more flexibly. In brief, we should consider the needs of lateral compression properties to meet the strength for
consumer’ s need of grasping, and also should consider the axial compression performance to meet the requirement of the
national standard in order to reduce the influence on the stacking performance of the bottle.
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Fig.1 Finite element model of the test samples
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Fig.5 The time—displacement curves of the samples with different

numbers of grooves in the axial compression
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Fig.6 The time—displacement curves of the samples with different

numbers of grooves in the lateral compression
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Fig.8 The time—displacement curves of the samples with different

heights of grooves in the axial compression

3.4 [UHER X A E R E a8

DSOS U R Al s AR s i 45 38 1 1] - (328
R ULP 10—11, AT LAFE i, BEE VR R B2 38 n, T

e

0.014r1

0.012t B4ME3 mm, NE2 mm
T HMNE4 mm, NTE3 mm

0.010 AH5NE5 mm, NE4 mm

0.008F

0.0061
0.004r
0.002r

R AR /m

0.004 0006 0008 0010

JE4g 8]/s

0 0002

P19 AN Ia] (MR e 32 183U 2 ) P A5 38 P s ) - (32 A% it 2
Fig.9 The time—displacement curves of the samples with different

heights of grooves in the lateral compression
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Fig.10 The time—displacement curves of the samples with different

depths of grooves in the axial compression
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Fig.11 The time—displacement curves of the samples with different

depths of grooves in the lateral compression
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