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Development of a Soil Bin Dynamometer System (] )

-A Study on the Design of Mechanical Equipments
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Abstract

For the further step to improve hillside farm machinery in
Taiwan, it is important to consider with the preservé’tio_n of soil and
water of the slopelands at first, to fit with the governmental policy.
For developing hillside tractors and their implements, a soil bin
dynamometer which is able to simulate the hillside field spot
is necessary for advance study. Many kinds of soil bins fabri-
cated and settled in abroad were investigated and compared in this
study. Finally, one creative multipurpose soil bin dynamometer
system is design and made. It provides an useful facilities for
academic researches and economic construction in proceeding soil-
machinery relationship inquiries hereafter.
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The characteristics of the multipurpose soil bin dynamometer
system under construction already are:(1) the equipment under test
to measure is to be fixed on the frame of dynamometer which is
able tilting angle of 0°~35° degree transversely and adjusting angle
of 0°~30° degree longitudinally without any dangerous; (2) the size
of the traveling soil bin is 39mx1.0mX1.0m, which is driven by a
22kw thyrister controling three phase electric motor through speed
reducing equipment, and driving chain, speed of 0.7~332cm/sec is
attainable; (3) a 11.5kw electric motor is used for power-take-off
device as a prime mover, the speed is reduced to 255~11.8 rpm by
introducing a stepless transmission, which is lead to drive the ma-
chine under study and soil preparing equipments after each mea-
suring path alternately; (4) a hydraulic system is prepared to adjusting
the tilting angle of soil bin, another hydraulic device is controlled
for the height of power-take-off frame; (5) a 10 ton chain hoist
motor is used to elevate the end of the rail-beam structure for the
purpose to obtain different climbing angle, another 4 hp electric
motor is used for tilting the power-take-off device and the machine
under study as well; (6) six components of force and torque are to
be sensed by strain gages, and recorded by a six channel recorder
which is lead to draw characteristics curve of the machine under
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ERLERBD 6 + RAOBBELZ 2R 3 BRG
£ o £ BERER BN BRBRBI0% » HM

BYBE85% » HEEMEBYER60% » R RE R By
ZRE

oo
@15%%

!
Ly B B WEARAHAERE 1CE- . 3
2HHEAEEYRSEE LEA MRS DB ERT e
g B : LRZE5| B ARE AL BT LR
4+ ' 13 BRI T RAHES | HEH
58 8@ 4B ThiE B A
6. 8577 ) S LiihE UPEAMERE
TR R 168 g9 12 L% X W
8.2 FBR A EESNR %4 o 5
9. BB R ET BT BR B A HEHES

32 AW BRITH - R E 2 MR AR
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327 A B4 JUTh -+ A SR 0 2 e M R I 5 L
NERMY RC mBREEEZRRIVEOLE
' AR —BEN0 ) ARABEER® » WL
HROMREE - £ FEERHPHOABLEG
RHIIEGD o

ERELERROLERIO LEE » HRETR
BOEEROZENFREEZNREOL » REH

BEHREOREMORBEENAGTEREDZ LS

HO - SiOZEMNABE A/ » MBMERN S
GEHUECZKBENERES - +tHOZENE
B LIRILGZ R A% o

ECEXROREEEEERNECOL » 14
REERTOABEAOREZZH HEHEEES
P HEEAE AR X AREORE Y - K6
BZA% IFEREEZBHREOER

LUEAGRLBEHAZET RS EQOEE
RERGN » IR 2B HEEHEHEEORL
M EhRER 2 EREREERR -

BREQZAR » L HEHEO X0O B
HEHEBCOREBHKILO O EHBESHE S
EEEILE » REEHASENAS S o

Q& EMEEHRY :

(MFE : BERLESEZRCEL N - S AR
A2 BHUR SN RZBIE » ARTHBME RS
RERB THZ MIEAN- BRI.62m » H1.94m » §
1.43m 2 tnBSR A IR IR - A e B R I R B B R IR
HuTE o MIHEEEERES0Cm » PR 15 cm ;3 B3
PARIAE AR KR BREREAKE  NEB AR o

QLR ¢ THEPIR 2 S IE33RT
7R 5 @ BUERLI— 3 380 mm X 140mm x 13
mm—_8,630 mm z I M@ » B+ 105mm
x50 mmXx4 mm—630 mm ZHHEMO » €L
BEMRK - 9QZ LHIHFE =% 75 mm x40
mmXx8 mm—8,630 mm = I EMEND » £+ 48
BEHZTE - BB EWMBINREHE  EE—4
ER 340 mm ZHBHBHEO > KW 60 mm »
HEQZBANEBE 12100 kg c- BEIHEHRER
75 mmx40 mm X8 mm—1980 mm 2 1%
#MEL o

2w URREESE 80mm X980mm
ZHB HAREERZFHO® - S 2hBRE
NMBEREGWRMLESZ TR » #E 5840 mm x 160
mm X200mm ZALAK » LI KGEPAETRK L

Rz 8% o
(BVELRBER HREEEE ¢ A E » NE3M
FirESSBEEHM  FA=X 270 mm X110
mmXx10 mm—6,762 mm<z HEH{@ » LinEH
225 mm X115 mmXx13 mm 2z I SR »
K BE#HEO » FER 63mm ZEBHHAEH
@ EH—ARE o FEEZTHREF 800 mm
x50 mmx25 mm EBHK® » £Ll 6% M24
HRE R E MM » WHEEXECHEBMERZ
EEEHAEFMHAMGHLE:  BEFSH
538 mm X315 mmXx25 mm AR KEA
YE® » Hit 2 FTHEMSEHELES5 1015
~20~ 25~ 0B HERMBEK o
REBSH A EBRARAEABHRESH B
BIOEEHRHEHOZHHABENHANRZ MW
y SHFRZ X HFRORBEHUMEZQZ ANE
oo AR BEMEQZA R » A HEHR R
s FEEBRGEC®Z LAIMY » MEBNEA L
s WS R BARERERE » R 8l
s Y& DR AR Y 45 B S M v BRLAE 20 R 2 B W SO T
KB ZABIEME L o
AT HEEERHAEEHTERE  H36RLEE
HEiSHUAE ; B QURRO » AHOBEYR
y DR S E IR R fEE » R~FE 3900 mm X 1100
mm X1000mmZ + 18 » REHBRZEMOD » %
BABREBHZHABE LR ZH#EAF o LHEHER
Z R ER A% » AL HEE 270mm » FE860
mmZ KEH® » HHERFAOLERERSZ 5 #
AR AR0°~35° ¢
W37 RS E R 3 D ~ HROHER
HWTO o HESHYKWEERZ EH (rERELZ
TR o LHZTH ) REFRTTROMKE
' R H T LE o
+EEEZEETALE  E 38 Fim o &
EETERE » BM=1 220V 60Hz SEE
Thyristor ##lZHEH 22KW/1800 rpm EE
BOSEEE » REL 1/1.82 ZCRMEB VR
BAD -~ OFGE » B/EEL 1/30 Z oA B0 B
@+ #E 1/1 Z28EREG ~ @ » RA1005E 515
TR W EE TR ZRMEMR LR o Bk
SR 6iES 31.75mm » E2HEEES 6
o EESET HEN MR Z IR L B EREIEM -
FRSEHEABTEIEZZME®KR » EEHHESE
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BB 1TEL -

REFHBR LB EES#E1/1~1/50 2 EE
SBOEFRS 1800~36rpm o AR AU W 56 B 4
y FEBETEEES 0.7~35 cm/sece X » XE&
BREBCER B L AR ERE2ERE
B EERTHRERRIMNEER » BETA
BRRER > DREE Y s SN ZHEGERAE
HMETEHERR » WRIELERELS

(SRR Y R B S B ¢ BN TIE
Lo EVMAE » 39T R 5 LIPYE 150mm X
75mm X8mm—3480m I B DBEE: 2~ HHE
s JEE SR A O BEENIBOMRM » XK 1%
HEMRZ RO - TIELTERRARBRE
Ok RIERTFIRMERFT R EEOM A2 MNan @
ORPLBZBEIMG® » P REHERTERHK T
FMBEE - EERZA L EE AR EHEARE
THRERGZBREO o

EZMRERZNABEA TRERER @ £
ﬁﬁ%&Z%ﬁé%Tmﬁb§&§§®2ﬂ%°
EMER 2 bR B E SLB) M H XTI i
BRI R 2 AESD o

E4057 7~ 2 £33 Sh By oy B H 5 1B 2 4 46 A
P EMBEEY IR ) AN KW BB
@ BEHRORAMIEEGHESRG » KRl
WOEDBHM L 2HR  LUENYEBLER
Bj2fER o

HERREEZIFBREHOZ i » LESO
AL 150mm X 75mm X 8mm—960mm #K >
BHEHEE (B 39 h2@) - XELFF—H
11.5KW/1160rpm =HEEHEO » Ll B
BROBEIEL U 2B EEREER SR BERO
s R R AREY » BOEEREIL 1/43 2t
BABRSEHNBHERD » JGELS 1/16 o i
HEDBRZLE HEHERZEELS 1/5504~
1/137.6 - By M Bh ) » RIMER A
TEHRN BB ARBRE HEHEETS
Z LA IR R HB0ME o N A EF
A2 R100mm » 1 K665mm » 41E50mm
+ L 1.5 KW/1720 rpm =HXHEHIRDFE
Bz B RGO I fE B3 o

(6) LI 2 EHEE : LI E CENET]
BO B1LRORMEHO ;5 E417H 0 EE 8 E
o BHERJIEZH T 700mm » LI usgiEHES Zesk st

ZHERAEEPES 275mm 2 #7]® o HED
HEEEEHEHEREHREL 1/1 2 80 MR
AEBEERA » WHEES 843~33.7 rpmeo
B RSB RIS AMBARRTRARE KR
 HREE 955mm o
BERCOEHE 220mm » & 710mm 2
HE BIRHZSE » BRI IM3MRRME
Pk o HEER OB HHE L GERE - EL 1/14
Z AT A 6.01~24.07 rpm ; HEBRER 2
G EES 692 cm/sec~27.68 cm/sec ©
(NS HEEEEEFRERRLNMEE : 28

B AEFEAESEL 75mm X40mm X 5Smmi#

SERTRAMEL » EARRAEEZR + B
1250mm x 725 mm o H RIZhEE nE425 R » B
RASTRE HEHEE L ERKES B, B8
Fy b R B P 0 18 L R S B
58 THEESESIERP L2 A (BLEL—
fiEwsz) D BERBE)  EA%ES B
HEEB, T ERDZEILE 1/7.06 0 ikkih 2
#EE 030~119 rpme

42 - RRBBREE AELR LR T)EE -

B s BERITHIESR L B R A E RS
P2M s W BB &K » sy
BR ) AR ZER P EAHERTH M2 HhER
HifedEh s AREMNBHREH  BELETEEZE
R s IER P ARTT B dafRtR o

g AK I E XS AANR » MR
PR R R RATERS [ o FLURRS S
B2 NRESIHF o EEIBES WE » KREA
FERSR » I RBUH R » B ES B S R
F LIRS o

THZTEEEREER A 2 8E » AR
EWMRERE » SEESEBETERSE b
PR ZEE  PHREHM -
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AN MERSE S
BNERER:

R R OE W

PNE32HT R 2 A A R0 » AR
BLEEOBRHASED » FHBOMBR L K
EREXARGE 5° HARE  RRSRBLH
21T HOBERBHA » HAHRER (dial
gage) B AKE 3905 mm EMEBHETHZ
BASMEE , #5 025 mm ; FFHBBPRARL

A 0B 1,
MBEZRWBAR tan 1 3005

®E ﬂ%hﬁﬁhﬁﬁ&%iﬁéﬁ@&w%
ERQZENFELHREBER » SR VREHE
EF B WBRA TR URME - EEES
ECRERKEHRBAHFZENEIWIEA
Altk#H B D RIR B SR HBIRE » WE 43 B
o

KERRSWIEZBEH » BEARSE x BREEX
BEAZWELRAZMER  ERREBEENA
2B 5 R BERZBE SRS Bz Bl

E=Srx 2RI HBRAWSEES

c
_ £—(5)—x
Mau=2wiptx = 2W—2""x (g)
Npp—REzBERZ M HERR

dy _Mu.. W 2
dx? El Elﬂ ((c- 23)X+2X]

PR E I IR » ARG 2 18

4y Ew[(g—l")xwﬁxucg )

y= EM[(C 2“) ’+-gx‘+C1x+C.](8)

Rx=0k x={Ry=028K# %8 C=

TB—Co) +Ci= 0 » HBBS | RWER Y2
R,
i =%=—6—¥I—g— (4x3+3(C—26) x?

+(2—-Ce%)] (9)

— g (X (C 20X +(8-CM) 1o

ST LMRMZ W=2000 Kg, 4=

840cm, C =210 cm »£§=370 cm » x=265 cm

» BUESIHZ E=21x10° Kg/cm®» I =11700

cm* fRAR(9)RM0 » BIRE 1 =0.0034 =% ,
Vmax=0.0058 cm=0.058 mm o

s g ooy

W43, MRABSERERZMEPARZHBER
BhfmEs

RTHER

R4, EBABEERNERZ BREN AR
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AR .

ER BB

B45 BHHTHEETEARHBEEHEE-

CSEEMN AFAREE T HEE

MEL T EERSES R, LEHREOHRE
BE R » FEEREOENEMARHAERD
ZEHEE » BRI JHETMEREDES
R 1000mm EHZ LMz HmMA - BEmE
1Rz ER R EA TN EREEESSF
BHoRBEES L 0.147° > HBETES+ 294%
o MMABBERISENR L2 HEE® -

#=1

CEELETEATHE 2 EBBERES ¢

FERATEEMNEER » ARESHLETE
B R 4RRL N L EE
BRETE  UABEABE kG » ANER
Bpiewigh > i R IR M E R E 2B » BRI In
[ 48 R 2 iRl 5 BN EE) S B e R
B 44~1,820 rpm o REBE20E MR » 4%
Tz EEEE L TER  IXREEHHESR

PREMERE L EEE

REtEEAE 0 5

10 15 20 25 30

4.8
0.04

"M E 0
BREF I ME 0

98 152 199 250
0.04 0.04 o0.01 0

75 rpm o EREEEEG 2B REFETE
EUEVBRIHMELER » EAHAWEH T 2E

1L.5KW mEjis

EOT R -

VRURE S A B B

BB Bl 2 REN BT » AEERHRERE L
N 248 B IR o

46 BHHML L HEH%E
— 159 —



@B
HOFH

T SRR

47, - > % K E

2 0
slope angle
° 0 /
— X
B Kl ¥ FES ‘,o’
< 7
] 10 b % .,x
t] ~ 20 o
8 3 /(
] 3 S
> o X
§ 5t %10 - //
3 e
H /
- 3 0/
L - & ¢ 1 [
0 50 100 150 0 50 100 150
scale of speed setting scale of speed setting
48 WELRTEARERS EREE E49 EHRERMELEINERTHBE
2% R RN E A BN AR TEREZEMEN
TR BT

HEERI R IHEE FRORENES
0°k%20° Ry AREERBERTHAERARES
HETERERBZITERE » AIBE4I5 R Z AR
B o REBEMNESCRZEE - EERTEEE
% 065 cm/sec » FAMER20° 2 LRTENR
1.2 cm/sec; Hf7&E%EE 25 cm/sec LI EER
BITAEEE 332 cm/sec 2 BERA » FEEME
20° IRz LifTE BEHRZERBEZTE
Hk o
M50 X ERTEREHTE - REEEMUEE 2 T B T M1 ER
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51 A ABRIEFRHIEN

» FEBEERER AL 288 » DRmE
THERER ; R TRAERERS  MEHEEES
R R R B e sh o RAEAEL6LL T 28 » K TER

EREH [EM) GEEREFELELA) » AR
ERMEZFH » BREEENA TRZEM &
EHRUERCEERE » BREEZRIB TR -

EENDERREFNHIERA » HEE LT HIE
L SRR AR 0 RURTRIF L T RIE
B SR MEEEEH o (FEETIRTE -

RENRRRZRGBAM » BN LHER L
R A BIEHRREEL ) RNFEIEES
RECEBRA BRNRS » TEATEL - @518
Z B BRI ABAR o

ERIE R R

R EHEKTURE LFFEEBHTE
"B - T AR Y (B A R — o 2 FRBUBRRR o R WT
BRI ERM 2 EIR » RIREEEM E BES L
ZARAREHES  REBIN > BETRHERS
BRMHSEEIRE -

EXEBRT > RENETRATEEE ZREE
B WA HBBBOEE » MAXK 2 RMS2FTRZAE
R MRl BECEREESTEEEEEZ HHURM
» IAARHREZAE  AWARE o

£2 THEREHHERZIEE

T & & E cm/sec 05 20 56 100 141 191 250 288 333
# £ BE OB cm 01 015 08 20 27 37 50 62 8.3
HBREE cm/sec? 25 133 196 250 373 492 625 664 668

EEMNUB L FEE THTER » BKEE
Bz SRR FHATE » REHERE ; B
RBRZHBREEFR R EHREE ) HEE
EREEEFRZYE

DB pax: bl L

1.2 RS A 2 B 2 B
C ERERREEMRE  EHESD ZRKE
BAZE L HESHHE D GIEL MR - 17
i+ M BEEES o, RS 7., 28k 4k
Boussinesq 243 * LTFRAFER ©

0= 2 fsind, cos (0,+0)+00 |

j {1

B 57(b) B2 SEHIR (pressure
bulb) #ME; SAAHMIT 2 EHEE 9 cm

r,.-——;psin 6, sin (6,+06:)

» EEE 90cm » MR+ O R 4
2 0.05pEFMITEZBARKHEES 35 cm o
(QHEHE T S HTRE : BLRE a2 W
HWHEATELY  HESHREDP KELIEmE
 (FREH LM TRE z RZEEES 0. 7 K
Frohlich 22X » LFRARR
1
o,=p{1—( yare 12
'{ 1 +(%)' }
Rl LEREZRANDE
1_—2u+ 1+u 1
— = L
4 2 T4 2y

1
- - ] 8/2} (13)
a
1 +(_£)z

Tmnx= p{

] 1/2

3
-1 [

#+M2> Poisson HES05 » BIBAER 2=0.707a
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0 o

braking distance (em)

50 100 150

- scale of speed setting
M52 BBy HABETELERNEERED HRRE

RITHHER D] Y BB %

53 KE ® @ H &

ZWHR

ERARAFEER

w8

W54 TR (BREB—TER) RUMMERMZEENR
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BEZBNBRA » HIEE Tm.=0280p » BE
5 18 % 7 1B 2 JE 17 4 Hi IS8T R o FIERFRBH
AW+ MERMEEE 0.064p ZEHBL 25
KEEPLRE 22 cm o

2. - R 2 R

(1) Frohlich 2 A% : RLMAEEAS
» BEEBEC (kg/cm?) » BEHERS 7
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