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R K FME a3 Abstract

The Application and Research of Dynamic

Rail-weightometer System

Abstract

Nowadays, along with production, trade, technical fast development, weighing
technology by simple idea again to informationization, integrated development. However, in
weighing technology to the development of this trend, the measurement accurate and the
fast contradiction always hinders the weighing technological development. Until the 1970s,
in technology gradually mature dynamic electronic weighing apparatus development, its
effective solution rapidity, accuracy--weighing technology two most important performance
index unification question. This regarding the solution project in the real-time weighing
question is important, specially regarding overland communication as well as lot item
weighing extremely important. Therefore, regarding the dynamic weighing technology
research is extremely essential.

Dynamic electronic Rail-weightometer is the most common form of the dynamic
weighing technology ,  This article take the Shougang group dynamic -electronic
Rail-weightometer as the object of study, introduced Shougang group 's characteristic in
dynamic weighing area, The Shougang group dynamic electronic Rail-weightometer
system used the WINDOWS operating system as a platform, its formidable software
function was the effective solution rapidity and the accurate unification question foundation;
With the software method distinguished the train vehicle type has overcome the hardware
distinction law failure rate high weakness; Uses the Automatic Equipment Identification
(AEI) technology, solved in the measurement process to copy the number artificially
effectively the malpractice, ceased the artificial interpolation measurement data opportunity.
The dynamic Rail-weightometer system fully unified Shougang group automation
information technology platform (ERP), has achieved data automatic uploading, the statistical
report form, the memory, the printing, realized the train not to stop the measurement to meet
the true self-service requirements. This paper described the development of the measurement
apparatus, load cell principle, the design of dynamic electronic weighing principle and

components, signal processing methods, models discriminant logic control system, AEI

-1 -




i K F 548 Abstract

system applications, as well as the software of dynamic weighing system in Shougang group
focused narrative.

The Shougang group’s dynamic Rail-weightometer system has put the operation since
2004, is at the stable highly effective condition continuously. The measuring accuracy
enhances largely, the measurement doubts discusses reduces largely, every year reduces the
nonessential loss 10,000,000 Yuan for the enterprise. The fast measurement reduced the

commodity dead time, causes the entire commodity measurement, the production

management, the railway transportation, the sale and so on each link efficiency big promotion.

The self-service measurement reduces the personnel for the enterprise to disburse 800,000

Yuan every year. It has obtained the good economic efficiency and the social efficiency.

Key words: Load cell; Dynamic electronic rail weightometer;  Self-service;

Enterprise’s Resource Plan; Automatic Equipment Identification
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Fig. 2.2 Dynamic rail weighting structure of the hardware schematic diagram
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Fig. 2.3 Schematic diagram of weighing
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Fig. 2.4 The basic size of truck
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Table 2.1 Common rail vehicles of the distance between the axis

R BEHEL LORF L £WEL #HEEL. 2Ls La+2Ls

Cso 1720 9900 11620 14024 2404 16428
Css 1720 9800 11520 14008 2488 16496
Ce2 1750 8700 10450 13442 2992 16434
Css 1750 9200 10950 13942 2992 16934
Nis 1750 9300 11050 13942 2892 16834
Neo - 1750 9300 11050 13908 2858 16766
MR BRE KN E:
Lpmax<L<Lcmin (2.3)
AT BERTREKNMHARENR, aJUKBRTRREENEKE:
L<(LA-Ls)min (2.9)

HEH R RE S LS Y 3.6 % , BHFTAARILE YAMATO 4 & DCS-100t
RAPIBHE 3.6 KESTH.
2.4 FREL RS

24.1 tRRER
BEEGRAEEHEAR. GCESE. TRNKARNEERR, ERREABBNIRE
TKEMER, REASBAECKLENBNEHRE BB TZONMA, BEKS
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L=KXF (2.5)
A L—HHEETRXAD
K—#H R G R 5
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ALY EE
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o PE AR R A R R AL R MM A WA E H (L BE h) = MR
B, RERGZE 1A b A s B AR T IR = A e, B LBEAR AR BERp
AR = AR AL, SEEEAARE R AR B R
AR AL Ap

—= S )—+7 (2.6)
NAETHRINERBREB K. A
AN
R
Ko=-L0 =(142up 257 27
Ay A

A
pu: MERY, —KEREHD 0.20—0.40;
(1+2u): HTERBLRE/LARRZUMGIRHE, —HKh 1.48—1.80;

AR
—A : BT B2 R R KERUTS R B REN R

AL
SRABBHRNONA, K. —BAE 171—3.6 21, dUtaTR, Wit iR bt
BEREL, TREYKES. -

FRAT L 0 A ) M L R A B B A RS = S04 4 - B 4 o LR
SR, RASTI0HATROEERR, BB =EBRER, RALL
WEHFHABRBHEL. DB 2.5 Fi7R.

B 2.5 eBHM AR A 38 45 M P

Fig. 2.5 Resistance strain gages sensors chart
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Fig. 2.6 Resistance strain sensor measuring circuit
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Fig. 2.7 The main technical parameters of sensor
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8) AWLHEAEN .

9) WABH: THER, HWiHiKTR WARERE.
10) MY TREE, WARITH, fWmERE.
11) H%HE: FRZOEBREAEZ HERMEHE.
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2432 ERBEHREMER

TAv R MR, EIEREK, THEFEES, EEERMEHZ SRR,
FERBEH TN A:

) REH: BHBREE, HAKE.
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DEBRTHRERANEGFNAG TR MERBFBEH, FHit, #BBERE
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4) EERBAET TR LR KR E; .
5) FRERAE T B o BT
6) HEMEMTHA. N

ERUERE, ATHARERSEN, —RR T EAEBREIEEHTERN
55%~60%% A, EIHEBEARRKE, NHRIERARE.

ERAARERBMEREL SWATIHATENTEG SIS YAMATO 4 F
DCS-100t, A {RIEMHHEBAFH TR, LKERER. &M, &5/, BEtFss
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PRSP —BE L, MRERFHERKED. FRENEETALE, LHER
EEHSHTHEGONH. REABRINERTR, WHE 2.8 Fix:

B 28 REABBOIFKERTA

Fig. 2.8 Weighing sensor parallel connections

HEERBRENSHH— BN ERRH, HaAREET %, EEREEHE—-
B, HNEEREOMEERENN, FEKERAED, B LESHRNEMERR
fidES, BRERRINELARRABE. BN, B RENERE.

2.5 REBEEITSEH

PIERHERE—RRA F IS ANE, B RARERERENE RIS
HHORTERBOK . SR8, RGBT RIRS I, BB B O B i AR AT HR
43¢,

REBEOREERRE. AD HRMEBIE, SFEREE. RTREMNT
%, @EWHEREGNOT BIRE. TREES. FRERAILK YAMATO A7 %
B HDC-100 BREEE. RREREESHA, WH, AD HBAKTREN—Hi
IR,

251 &MRARE

REBENRAGSHEBBOMHES. ABRSHLOESRE, NAERE,
FTLAZEREAT ) A/D 3251, LABRA, BMAERLAH/LERABHZER. 14
Fa)SNEHRREABSRNE R, B ARG S RS, Fugt

_17..



AKX FREFHERL Fo% HELGRHHHEER
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Fig. 2.9 Linear amplification circuit diagram
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Fig. 2.10 Schematic diagram of a filter circui
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SRR, EEROER, BAEAEE AD 27K ADC1140 54 . EAERHER
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A/D #HEE R 14uS/IK, A/D ¥ EHHE 16 ML i FIRL=F11H3 BZAHA 8
i HE, BAIHTEORESEN, RRHLEHER. A/D HREFILAE 2.11

sTART -1 |

aok — UL LT L L L L LT
sTaTUS — L
DATE X X

B 2.11 A/D ¥t 1g
Fig. 2.11 A/D Sequential conversion plans
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Fig. 3.1 Dynamic output voltage waveform signal Fig
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Fig. 3.2 Weighing channel output voltage waveforms
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Fig. 3.3 The waveform of vehicle weight
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Fig. 3.4 Models discriminant logic control system software flow chart
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