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Process errors in manufacturing helical blade for stubble burying rotary
tiller and their influences on tillage

ZHANG Ju-min, XIA J un-fang*, ZHANG Tian, ZHANG Xiu-mei

(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The manufacturing process of helical blades, the core tillage parts for boat-type 1GMC—70 stubble burying rotary
tiller, was analyzed and the process errors and their influence on tillage performance were investigated. Results showed that
the approximation process used resulted in space straight lines on different planes formed by rotating axis of the helical blade
and the blade roller, between which the vertical distance is 204.2 mm and space angle 28.7°. The rotary radii of points on
helical blade leading edge, the static sliding cutting angles of helical blade and the static cutting angles of helical blade are
ranging from 189.0 mm to 200.0 mm, 14.7° to 32.4°, 70.3° to 73.7°, respectively. Static sliding cutting angle on the end of
the helical blade is the smallest, which is 14.7° and belongs to cutting mode, resulting in stubble winding on the end of the
blade during tillage. Rotary radius and static cutting angle on the end of helical blade are both the largest, which are 200.0

mm and 73.7° respectively. These factors influence the tillage depth of the tiller in a single performance.

Key words: stubble burying rotary tiller; helical blade; error analysis

=51 1GMC-70

[6-10] ( )

ks BH#A: 2013-09-23

HETR: (51275196) () (201203059)

1EE RN (1972—) ju_min_zhang@mail.hzau.edu.cn
* xjf@mail.hzau.edu.cn



90 ( ) http://www.hunau.net/qks 2014 2

( ) 25.3°
1 HEAOHEIZHEST 46°
1.1 #TI%EM 339.0 mm
1GMC-70 (13] 375.0 mm
l-a 5 (17£2)°  1-b l-a  A-A
R=200.0 mm H=2 653.0 mm
64.7°
[0}

(17£2)°

a b
1 2 3 4 5 o A-A
w ®=39.8 rad/s
Ell JI4R%WM
Fig.1 Structure of the blade roller
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Fig.5 Rotation radius for every point on the cutting edge of

helical blade
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Fig.6 Sliding cutting angle of the helical blade
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Fig.8 Three-dimensional assembly model for the helical blade
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Table 1 Parameter values by model measurement and by theoretical calculation
y/mm
r/mm 7,/(°) Z O\EH/(°) r/mm 7, /(°) Z O\EH/(°)
0 200.000 14.672 8 16.256 0 200.000 0 14.672 7 16.256 0
163.743 1 189.700 24.209 2 19.734 1 189.699 8 24.209 2 19.734 1
204.069 7 189.035 26.482 2 19.540 2 189.035 3 26.482 2 19.540 1
339 200.000 32.369 7 17.000 0 200.000 0 32.369 7 17.000 0
1

4 TZiREXTIEMEMERERIS MR

[11]
200 mm
25.3°
18.3°
71.7°
189~200 mm
6
(32.4°) (14.7°)
26°~450°1 14
25.3°
14.7° —
[15-16]
9
4 5
[17-19]
5 68 mm

6
14.7°~18.6°

E9 #®INEENH
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