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The Elevating Principle for Grain Ship Unloader with Embedded
Scraper Based on Bulk Mechanics
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Abstract: In order to realize the high efficiency, low energy consumption and low pollution in a bulk unload, this paper
analyzed the stress of bulk grain when it leaved ship’s hold, established the effect of distance between scrapers on the stable
convey and the relation between running resistance and spacing, and got a proof for an application to the unload ship with
embedded scraper. The results showed that the back of scraper could increase a pressure to move an opposite direction with a
material so as to low the function efficiency of chain to material. Too much spacing between scrapers would lead to the relative
slippage among material layers, however too small spacing could also increase the weight of pull components to increase the
consumption of power. The most reasonable scraper spacing could provide a theoretical guidance for the design.

Keywords: Bulk mechanics; ship unloader with embedded scraper; coefficient of lateral pressure
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Fig.1 The stress of ideal bulk medium activity coefficient
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Fig.2 Diffusion region of local pressure
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Table 1 The clearance between the machine slot and scraper

FIM 7 EZYEE (mm)  Range of width 73~130 130~230 230~580
HFBFAEE (mm) Clearance among sides 6 9 13
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