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Studies on Computer Measurement System
of the Plowing Performances

I. Measurement System

Minoru Komarsu™ and Cuiming Zuang™

In the second report, a microcomputer — based instrumentation system making use of the
sensors developed in the first report and examples of the measurement and data processing
using the system were disclosed. Basic performance diagram by realtime processing was
prepared in terms of a relationship between soil specific resistance and plowing depth, in
addition to the preparation of various other performance diagrams by post processing.
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PLOWING PERFORMANCE CURVES BY REAL TIME PROCESSING
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TEST NUMBER :
1-1

DATE :
1989.12. 4 AM

LOCATION :
TOTTORI UNIV.

FIELD : SILTY LOAM
(UPLAND)

TRACTOR MAKE :
KUBOTA

MODEL :

L240 (2WD)

TIRE SIZE :
11.2/10—24

PLOW MAKE AND MODEL :
STAR B. PLOW 14in

2 SOIL WET DENSITY :
1.44—1.76(g /cm)

WATER CONTENT (d.b.) :

FUTE Y

PLOWING SPEED Vt, (m/s)

0.2

0.0

SPECIFIC RESISTANCE Po, (N/cmi)

Vt:

P

>

PR
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300 400

PLOWING DEPTH Pd, (mm)
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MEASUREMENT OF SOIL SPECIFIC RESISTANCE

TEST NUMBER:

TEST CONDITIONS

1-1

DATE: 1989.12.4.AM
LOCATION: TOTTORI UNIV.
FIELD: SILTY tOAM(UFLAND)

TRACTOR MAKE:
TRACTOR MODEL:

TIRE SIZE:

FLOW MAKE AND MODEL:
SOIL WET DENSITY: '
WATER CONTENT(d.b.):

KUEQTA

L2480 (2WD)
11.2/710-24

STAR B.FLOW 14in.

30.8—33.4 (%)
SPEED :
Vt=0.208m/ s
SOIL HARDNESS :
Hf=0.23 1 MPa
PLOWING WIDTH :
Pw=2351mm

UT &4 LB TR L 7o AR

XK K R K K K K K K S X K K K K K K K K K K K K K K K K K K X

KK KK K K K K K K R K X K K K K K X K X ¥ K

DATA

RUN/CH 1:CH(N)  2:CH(mm) Z:CH(mm) 4:CH(m/s) S:CH(MFa) S.R.{(N/cm”2)
Lf Fd Fuw vt Hf Fo
1 -1 1334.700 198.100 . 230 236 2.072
1 - 2 : 2493.800 206.100 - 243 235 3. 659
1 - 3 5 2152.600 185. 100 . 242 265 2.924
1 - 4 : 2005.200 194.800 .224 178 T.066
1 -5 : 1776.000 194.700 215 192 2.948
AVE: 1952.500 195.800 231 221 2.934
2 -1 : 3253.100 221.800 375. 500 215 226 3.906
2 - 2 : 2571.900 215.500 362,300 £ 225 «283 3.294
2 - 3 ¢ 3299.100 238. 100 I57.000 175 257 I.881
2 -4 3 T717.500 243,900 336. 400 . 204 309 4.531
2 -5 : 4338.200 252.100 357.200 173 261 4.818
AVE:  3436.000 234.300 357.700 .198 <267 4.086
-1 : 3469.300 231,100 -198 209 4.261
- 2 1 3270.300 222.900 . 185 . 224 T.799
—- 3 & 3433.500 213.300 .190 <225 4.515
- 4 2999.200 201.800 .219 170 4.273
=5 : 2820.700 191.900 . 185 . 197 4.386
AVE:  3198.600 212,200 355. 600 195 <205 4.247
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TEST NUMBER : 5
1-1 S0z SOURCE WAVES
DATE : R
1989.12.4 AM RS
LOCATION : F238
TOTTORI UNIV. g EET G
FIELD : Aol e
SILTY LOAM @S LY
(UPLAND) ESor g
~EiBE TRACCTOR MAKE :
ES,FQ KUBOTA
Fndf & . TRACTOR MODEL :
ZATEr S L240(2WD)
9L ar/ < / TIRE SIZE :
gl y 11.2/10-24
ZL 3 PLOW MAKE AND MODEL :
L STAR B.PLOW,l4in
7 SOIL WET DENSITY :
= 1.588g/crt
S 6 32 48 64 WATER CONTENT (d.b.):
TIME (s) 32.02%
F$50 BEEHEPBX
Po, Vt-Pd CURVES TEST NUMBER :
12 6P e T 1-1
DATE :
+ ] 1989.12.4 AN
e / LOCATION :
Lo 25 TOTTORI UNIV.
CHEN I Po |y FIELD : SILTY LOAM
E S + (UPLAND)
< 08k &4 A TRACTOR MAKE :
e o) KUBOTA
A % ) + MODEL :
5] <Z: L240 (2WD)
2 ooel = 3 & TIRE SIZE :
172} @n 11.2/10—24
r g PLOW MAKE AND MODEL :
2 = b STAR B. PLOW 14in
g 04F 2 SOIL WET DENSITY :
Z = 4 1.44—1.76(g /cnl)
3 r S Vi Xl . WATER CONTENT (d.b.) :
& ook &g d 30.8—33.4(%)
ol SPEED :
Vt=0.208m/ s
[: SOIL HARDNESS :
0.0 OLiavern el tsnanaalinsianetl |||c||||0 Hf =0. 231MPa
0 PLOWING WIDTH :
PLOWING DEPTH Pd, (mm) Pw=3510n
HF6R RLEOERMEERE
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3 Xmax = 35.488  Cumulative Frequency TEls_’li NUMBER :
Mean = 33.692 DATE :
Xmin = 31.489 < Lolcng"rgicl)?f AM
- — N :
S.D. _9'999 Q . TOTTORI UNIV
C.Vv.=0.03 N N FIELD : SILTY LORM
w2 R (UPLRND)
- = NS TRACTOR MAKE :
Q KUBOTA
N X o TRACTOR MODEL :
S = L240(2WD)
r Y TIRE EXZE:
N o ) 11.2/10-24
] ; Frequency Distribution PLOW MAKE AND MODEL :
STAR B. PLOW 14in.
°g & 8 & g 2 28 I 8 SOIL_WET DENSITY :
e Y- S S B S 1.588g/cr
®om m ;s e @ s ™ WATER CONTENT (d.b.) :
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PLOWING WIDTH (cm)

FTR WEEDD RN



TIUAY SERO Yo — ZEHE

ANALOG SOURCE DATA
) Soil Resistance
MAX VALUE=3.908(kN) MEAN VALUE=1.868(kN)
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ANALOG SOURCE DATA
Soil Hardness

1.0+ MAX VALUE=0.489(MPa) MEAN VALUE=0.217(MPa)

1.0
0.8
0.6
0.4
0.24
. 0.0
-0.2 —0.21
-0.4 —0.44
—0.6 —0.6
-0.8 0.8
~1.04, DATA POINTS=256 4| DATA POINTS=256
0 32 64 96 128 0 12.8 5. . .
TIME (s) : q%wg<9 34 oLz
Plowing Depth Soil Resistance
L0 MAX VALUE=244.3 (mm) MEAN VALUE=178.5 (um) 1oy MAX VALUE=5.581 (kN). MEAN VALUE=3.635(kN)
- 0.8 0.84
0.64 0.6
0.4 0.4
0.2 0.24
0.0 0.04
-0.2 —0.24
-0.4 —0.44
—06 —0.61
-0.8 —0.81
10 . DATA POINTS=256 '] DATA POINTS=256
0 32 64 9% 128 0 12.8 25.6 384 51.2
TIME (s) TIME (s)
Plowing Width Plowing Speed
1.0, MAX VALUE=390.9 (mm) MEAN VALUE=336.8 (nm) L0, MAX VALUE=0.469 (n/s) MEAN VALUE=0.298 (n/s)
0.8 0.84 .
0.6 0.6
0.4 0.4
0.2 0.2+
0.0 0.0
-0.2 —-0.2
—0.4 — 0.4}
—0.6 -0.6
~08 DATA POINTS=256 08
_10) —10 DATA POINTS=256
0 32 64 96 128 0 12.8 2.6 384 51.2
TIME (s) TIME (s)
(A) (B)
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