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Pulling Force and Manure Spreading Characteristic of

Tractor-drawn Animal Siurry Manure Sub-soil Injector
Choe, K. J., Lee, S. H., Ryu, B. K., Oh, K. Y., Park, H. J. and Lee, S. T.*
National Institute of Agricultural Engineering, RDA, Suwon 441-857, Korea

Summary

The study aimed to develop a tractor drawn animal slurry manure sub-soil injector for arable land
and thus, can reduce the waste management cost through effective treatment and utilization of animal
slurry manure.

The application of animal slurry mamue to agricultural land will probably be one of the most effective
ways to enrich the soil with vital nutrients. However, some existing slurry manure spreaders are not
suitable in the field because of their adverse effects to the environment.

Based on this premise, a prototype was designed and assembled using 5 sub-soiling standards
attached to the slumy injector device. The traction force of the prototype measured in the depth of 10
cm and 15cm from the ground surface of a paddy field was 1,062 kgf and 1,214 kgf, respectively.

A unique feature of the machine was that there was an equal volume of slumy manure flowing
from each delivery pipe and regulated by a pressurized container that was likewise synchronized with
the speed of the tractor. The sub-soiling manure injection system can mitigate or reduce the harmful
emssion of obnoxious gases and malodor during the injection operation.

(Key words : Agricultural machinery, Livestock machinery, Slurry manure injector, Manure tank
spreader)
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Fig. 1. Tractor three-point-hitch drawn slurry manure injector.
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Table 1. Specification of tractor three-point-hitch drawn slurry manure injector

Items Specification

Type Sub-soiler

Main body Volume(LxWxH) 1,900 x 1,600 x 1,000 mm
Type of attachment Three-point-hitch
Volume of edge(LxWxH) 100 x 10 x 500 mm
Sharpness of edge Vertical 27,, horizontal 18,
Sub - soiler set(LxW) 1,500 x 375 mm

Sub-soiler Sub - soiler standards (5 points)

- Breakage depth of 100 mm
— Breakage depth of 200 mm
- Breakage depth of 300 mm

87 cm?’( 5.8 m’/ 10a)
147 cm’( 8.8 m’/ 10a)
207 cm’(13.8 m*/ 10a)

Capacity of pump

Manure injector Source of power

Volume of container

100 ~ 330 £/ min, slurry pump
Tractor PTO.
600 £
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Fig. 2. Tractor drawn slurry manure injector.

Table 2. Specification of tractor drawn slurry manure injector

Items Specification
{Main feature)
Attachment Tractor three point hitch
Slurry manure injection Sub-soiler with injector
Volume(LL x W x H) 6,097 x 2,209 x 2,100
Weight(kgf) 2,000
{Sub-soiling)
Type Sub-soiler
Sub-soiler(W x T x L) 120 x 32 x320
No. of standards(ea.) 5
Interval of standards(mm) 500
Sub-soiling depth(cm) 10~20
{Manure application)
Type of pump, capacity Vane pump, 200~500 ¢ /min
Source of power Tractor PTO
Capacity of manure container( ) 3,000
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Fig. 3. Soil hardness of paddy field in
relation to soil depth for the test of
three-point-hitch drawn prototype.

Lt E2ME HRIE AZEY
M= =%

TN EYE TEA 45T A w3
T4 APEFoRA B F8 & Ego] o
P rzd deelinh
ABEZS EAL HEEU AYE, EST
FHlE BT 38.7% db.2A SR-2 Cone #YZ
A7 ZR% EYAEE 1Y 49 2t

28t 15cm Aole] EYAEE 4kef/cm’ o)
W2 @gkon} )3t 17emE RE 25cm Lozt
A EYZE7F & F7ksic 2 F 40em
QoA ERAEE 16kgf/cm’E <7k A3
ste @S EoldA AY dAF Aol Ut
(24 4.

N

0%

N
(=]

-
(o]

-
N

Soil hardness (kgficm)
@

-3

IR YNUT VU WY RS TS WA SR S SR SN SV S R T SN

0 5 125 15 20 25 275 325 363 40
Depth of soil (cm)
Fig. 4. Soil hardness of paddy field in relation
to soil depth for tractor drawn proto-
type test.

o

Hegnodsl AFLE Y UYL 4E 54

FTA B EFS £U4 BF 2 HERG
A9 55

#8472 A Tgolnh
e AEHo2RE X3 Sem
ol74x Hxz EUYATs} 8~9kef/em’. 7R
Z718td7b A8 15em ARE s oH
3 % A3 40em Zol 74A Zol7} ZojAdf
el EGAEs HAZ 13kgf/ cm® 74X Z7}
e AF oldHE 5).

W gkl A} X8} 20cm 7hx] YA gt
£ Hole Q1 wo g AHEsl HEIF ¥H
olojAl AEZe FFo] Ba L&dtel At

AR E HRol] WE Aoz 4z,

20

515 .........................................................................

2

w12

g

£

58

3 a

O i I s .. n 1 n
0 5 9 125175 225 275 325 375
Depth of soit (cm)

Fig. 5. Soil hardness of upland soil in
relation to soil depth for tractor
drawn prototype test.
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Fig. 6. Data acquisition system of pulling test for tractor three-point-hitch drawn prototype.

Table 3. Data acquisition system of pulling test for three-point-hitch drawn prototype

Items Specification
(Measuring device)
Load cell Capacity of 5,000 kgf. Bongshin Co. Ltd.
Amplifier SH-310M, DC strain amplifier, SEM Co.
A/D converter 2 channel, 12 bit, PCL-812PG data acquisition
Micro-computer Pentium I, Intel 166 MHz, SunDoo System Co.
{Tractor)
Pulling tractor 62.5 kW MF850
Dragged tractor 27.9 kW T500, Dongyang Moolsan Co.
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Fig. 8. Data acquisition system of pulling test for tractor drawn prototype.

Table 4. Data acquisition system of pulling test for tractor drawn prototype

Item Specification
Load cell Capacity of 5,000 kgf. Bongshin Co. Ltd.
Amplifier SH-310M, DA Strain amplifier, SEM Co.

A /D converter
Micro computer

Pulling tractor

2 channel, 12 bit, PCL-812PG data acquisition
Pentium I, Intel 166 MHz, Sundoo System Co.
55.1 kW, Renault Ceres75
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