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Table 1 Material parameters of piano transport packaging
, e L3 TR FERL I /MPa By P /MPa
i A egrm”) Uy My . E, E, E. G, G,. G.
AR AU 126.5 0.500 0.010 0.010 1.7 5 0.85 1.13 0.14 0.03
N 500.0 0.337 0.558 0.472 460.4 9171 831.60 44.48 521.70 666.70
EPE 22.0 0.010 1.0
PEEHELL 300.0 0.337 0.558 0.472 460.4 9171 831.60 44.48 521.70 666.70
WBE 4 B 7 800.0 0.288 214 000.0
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Fig. 5 Impact stress nephogram of each part of

the piano transport packaging
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Design of Piano Transportation Packaging and Finite Element Analysis

DONG Jing, LI Jiacheng, YU Chugian

( College of Light Industry, Harbin University of Commerce, Harbin 150028, China )

Abstract: For products of precision parts and big weight such as piano, by using corrugated cardboard
environmental protection materials with excellent mechanical properties, one-page folding forming and buckle
connection cushion and transport box was designed to provide buffering for the piano, while reduce the use of adhesive
tape and facilitate unpacking and recycling. The base of the piano was fixed to the EPE-wooden buffer tray to facilitate
forklift loading and unloading of the piano. ABAQUS finite element software was used to simulate and analyze the
impacts on the piano transportation packaging during forklift picking and unloading, and the maximum stress and
impact acceleration of the package were simulated. The results showed that the maximum stress was 8.7 MPa,
sustained at the piano foot, but not exceeding the material yield stress, which caused no damage. The maximum impact
acceleration was 78 m/s’, showing EPE-wooden cushion tray at the bottom absorbed a lot of impact energy, and played
a good buffering protection role. The piano transportation packaging composed of corrugated cardboard cushion,
corrugated box and EPE-wooden buffer tray not only avoided the impact damage of the piano in the process of loading,
unloading and handling, but also conformed to the trend of environmental protection and sustainable development of
green transportation packaging design.

Keywords: piano; transportation packaging; one-page folding forming; fork; impact; simulation
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