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Fig.1 Vehicle headlamp
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Fig. 2 Structural diagram of the preliminary

cushion design

ANEBEY 0201 F ECASACAR - i 25/ an e 3 FTs o

- 24 -



= la7ad

DE M =, &
EE KT S RIS 258+

APRA LR AN B T U7 AUESEER T, L
TR s . R

| pp——
C
C
- 618 mm—

—2028mm
3 REBRHEMSHAE
Fig. 3 Structural diagram of the regular slotted container
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Fig. 4 The stacking comparison before and after

improvement of the container dimension
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Table 1 Parameters of the corrugated boards
g FIESRE /kPa SRR/ (N-m™)
B 529 5295
C 286 3274
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Fig. 5 Acceleration—time curves of the package
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Fig. 6 Dropping experimental results
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Fig. 7 Structural diagram of internal cushion

after improvement
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Fig. 8 Structural diagram of the improved

cushion design
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Fig. 9 Illustration of the inner cushion
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curves before and after improvement
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Full-Paper Transportation Packaging Design of Vehicle Headlamps

ZHONG Chen, XIA Zheng, ZHANG Yicai, NING Ruxia, LI Xiaogian, GAO Nana, DING Changshuai

( Engineering College, Qufu Normal University, Rizhao Shandong 276800, China )

Abstract: Aimed at the current issues such as insufficient protection in transportation and poor environmental
friendliness, a full-paper transport packaging for the vehicle headlamps was proposed by taking a branded vehicle
headlamp as an example. Firstly, the logistics environment data of the headlamps were collected and the characteristics
of the headlamps were analyzed to determine the design objectives based on “six steps” method for the transportation
packaging design. Then the appropriate packaging materials were chosen for the innovative packaging structural design.
Finally, the testing samples were made and the performance tests were carried out, and the improvement measures were
put forward to solve the problems occurred in the tests. Neither headlamps nor the improved package suffered obvious
damage after the shock test based on “one corner, three edges and six faces” method in which the equivalent drop
height was set at 1.2 m. The experimental results showed that the peak impact acceleration of the package was 15.1g
on side 5, which was far smaller than the fragility of the headlamps. The results of sine sweep and random vibration
tests showed that the packaging avoided the resonance frequency of the contents. In conclusion, the proposed design
indicated good cushioning, vibration isolation and stacking performance. Moreover, the design was environmentally
friendly and easy to process owing to its full paper packaging.

Keywords: vehicle headlamp; transportation package; full paper; environmentally friendly
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