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Mechanism of Abrasion Damage in Corrugated Boxes Considering
the Vibration Condition During Railway Container Transportation

* kok seokok

Yasuhiro UMEHARA™™, Kazuto KOSUGI™", Kazuki TSUDA
Akira HOSOYAMA™™* and Shogo HORIGUCHI"™"

RIE 2 T R BT DR A T = XL O AN L LcgRBREEHAEICS W T, 12 70—
ha v T Extgl Lkt 2 IREVINEEEE PSD i, A& ORERERy. T oR)E
Wy B L OEERRY D RE N E AR LTV, S DICARE T, ShEfEs oREn#E PSD # A
W EE IR 2 JE M L, e (A OR) I BT AR EEOR) 2z 2 fliFEREnE T
P RN AET D2 L R LTz, %%fﬁuﬂﬁk;Um%bui&?ﬁ%F%%E*iz a7
WAL IZ BT DRV A 7 = XA L0, T EEEBRHEICK N T 5 /84 5 10 ORE R RSN & 0 89
0y XTSI CHEBEBANEAEL, SLICKERAEL DIFhBEROEZ EL+5 LT HROR
JAMRIRENC LD v o F o FE@;BPRAELLT R, WEAES KT EBR L,

In order to elucidate the mechanism of abrasion damage in corrugated boxes during railway container
transportation, we previously conducted a transportation test. In the railway transportation test with a 12-ft
container, we found that the power spectral density (PSD) of lateral acceleration was large in the low-frequency
band, whereas that of vertical acceleration was large in both the low-frequency and high-frequency bands.
Furthermore, in this paper, we conducted the vibration test with PSD of vibration acceleration during railway
transportation, we found that significant abrasion damage occurred with simultaneous excitation in two axes,
including the lateral direction (low-frequency only) and the vertical direction (high-frequency only). Based on the
above results, we conjectured that the mechanism of abrasion damage in corrugated boxes during railway container
transportation is as follows. First, low-frequency vibrations occur in the lateral direction due to the characteristics
of freight car motion. These vibrations cause the freight to undergo rocking motions, causing abrasion damage.
Moreover, high-frequency vibrations in the vertical direction caused by surging in secondary springs of the freight
car induce rocking motions and increase the amount of abrasion damage.
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