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Error Analysis and Five Axis NC Machining Method of
Precision Casting Blank of Knotter Bracket

ZHOU Maile'  YIN Jianjun' ZHU Hao' ZHANG Jianming’
(1. School of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China
2. Department of Mechanical Engineering, Jiangsu Taizhou Technician College, Taizhou 225300, China)

Abstract; The knotter bracket supports a series of executive parts of the knotter, and its quality directly
affects the knotter’s knot rate. In order to eliminate the influence of casting deviation of bracket blank on
machining quality, based on three-dimensional scanning technology, the deviation distribution rule and
deviation size of the same batch of casting bracket blank were obtained. A method of adjusting the
machining position of bracket axle hole deviated from the ideal position was put forward by deducing the
coordinate transformation rule of axle hole center under different space coordinate system. Aiming at the
five different space axle holes and one cam surface, the five axis NC machining technology and special
fixture of the bracket were designed. The machining method of five shaft holes with different spatial
surfaces and one cam surface by one-time installation and clamping was designed. The processed bracket
was assembled by this method and other parts into knotter, a series of executive parts cooperated
accurately, and the square bale tying test was completed. The test result showed that based on the five
axis NC machining method, the proposed deviation compensation method and the designed special
fixture, the machining of the five different space axle holes and one cam surface can be realized by one-
time installation. The relative position and angle of each axle hole on the knotter bracket were accurate,
and the knotting action was accurate and reliable, the finished rate of the bracket processing was 99% ,
and the square bale knotting rate was 100% .
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Fig. 1  Structure of knotter bracket
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Fig.2  Mold for knotter bracket
[F) —HEVC B 1 S IR T A, 5 3 1R 22 8 23 A o2 '
RANHA BRI — 2 (R 1), i i i 22
ORI T AMESEIE IR 22 FE T =44l
SO HTHOR R B0 0 SR P AR A A
XF 55 07 B AR B RS 5, 23 B SO Y
PR iR 2e . e R R SO IR A il LA
BRI i IR 22, o KRR 22 B AL T
TTE VRSN R A K T ALAMR R AL, f R iR 25/ T
1 mm, BRZEEHTUNE 3 Fros, AT 4588 KR4
AN AL B o0 T AR bR — A AL R AT H R
x1 NERIRBHEERNER
Tab.1 Inspection results of knotter bracket precision

casting blank

RKIRENE i/ % T KR E/ mm
SRECL Pl 60 0.89
FHFLIME 25 0.76
TVE AL R B 10 0. 83
BN 5 0.97
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Fig.3  Knotter bracket error analysis charts
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Tab.2 Average deviation of shaft hole position

7/ mm
il x F7 1) y JrIa) 2 J7 1A
FihhAL 0 0.032 0. 088
T L -0.196 0.076 -0.028
Je o B AL 0. 044 -0.024 0. 026
HEL s 0.152 0.078 0.028
WA FFAFL 0. 032 -0.054 0. 092
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Fig.4 Special fixture for bracket
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Fig.5 Four axis machine processing procedure
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Fig.6  Processing procedure of knotter bracket
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Fig.7 Workpiece coordinate system and machining

coordinate system of tool arm shaft hole
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Fig.8 Workpiece coordinate system and machining

coordinate system of twine disc shaft hole
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Fig.9 Determination of machining reference point

based on edge finder
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Tab.3 Coordinate change of machining center

of cutter arm shaft hole mm
AL pR Al A2 A3 A4
x, -57.90 -57.93 -57.92 -57.89
yh -18.80 -18.81 -18.82 -18.83
z, -30.12 -30.09 -30.11 -30.1

~18.81, —30.09) mm, e ( - 57.92, - 18.82,

~30. 11)mm,e,( —=57.89, —18.83, —30.10)mm,

FrEasME LM T AR A5 AR AR AN 4 PR,
F4 ML T OIS AR

Tab.4 Coordinate change of machining center

of knotting nozzle shaft hole mm
LS Al A2 A3 A4
xf -137.33 -137.36 -137.34 -137.35
yr -0.07 -0.09 -0.06 -0.07
2 -14.93 -14.90 -14.91 -14.94

Je g AL I T AR AR FR AR 5 PR
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Tab.5 Coordinate change of machining center

of twine disc shaft hole mm
AR AR Al A2 A3 A4
x;, -153.27 -153. 31 -153.29 -153.26
Ve 79. 05 79.03 79. 06 79. 04
z -50.92 -50.94 -50.92 -50.94

ST AL TG AR R AR AR AN ER 6 T
R 6 WRFTFHTLINT RO R A AR

Tab.6 Coordinate change of worm shaft hole

machining center mm
A FR Al A2 A3 A4
X -134.95 -134.99 -134.97 -134.98
Vi -78.08 -78.10 -78.07 -78.09
zp, -81.03 -81.02 -81.01 -81.04
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Fig. 10  Processed shaft hole and cam surface
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Fig. 11 Bracket products and knotters
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Fig. 12 Baling test in field
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Fig. 13 Knotter fatigue test
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