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Dynamic Analysis of Reel and Helix in CLAAS-MERCATOR 75 Combine
in Wheat Harvest
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MSc Student, Department of Biosystems Engineering, Ferdowsi University of Mashhad
mahdijahantigh937@yahoo.com

Abstract

Combine is a machine used to harvest the crop. In order to harvest crop and extract the
grain, all combines do five main functions: 1- cutting and feeding, 2- crushing, 3—
threshing, 4— cleaning and, 5— discharging. In this regard, it is necessary to survey all
operations done by a combine on the basis of their main functions. Here we investigated
the first Item (cutting and feeding) in the CLAAS-MERCATOR 75 Combine. Given
that the maximum force of horizontal reaction from each wheat plant, against bending,
is equal to 3.1N and its maximum value in vertical direction is equal to 0.8N (Hirai et
al., 2004), thus the force exerted on the reel bars, helix and fingers can be obtained
using these values and according to the crop pattern. In the reel analysis, we first
analyzed the reel without the fingers and by applying the impact of fingers to simplify
and speed up the solution via ANSYS Software, then analyzed a single finger. It was
concluded that we should use the six-bar reels to achieve the optimal performance of
reel. Therefore while lowering the stress on bars and fingers, we would be able to raise
the lying wheat plants much more easily. The calculation on displacement of fingertips
suggested a 3mm space, thereby avoiding any damage to the crop and the grain loss.

Keywords: Combine, Finger, Maximum Stress and Reel.
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