3510 bAFr—URIEHRBIESHEBEEICKIT S
TEEWEIS - BB TOES| S
OrgiE HXx (BTKR) 1E [(#E] LE¥ HE (BHLKX) &M B (GEEWE - 77 2HHD

Hauling force comparison with series / parallel connection of

main motors for 5 inches large-scale model locomotive

Naohiro Saito, Takahiro Ueno,
Nippon Institute of Technology 345-8501, Miyashiro-Machi, Minamisaitama-Gun, Saitama-Ken, Japan
Noboru Morita, Motor & Brush Lab

This paper is in association with hauling force improvement for electric rolling stock. Main motors for the electric rolling stock
are connected in parallel for recent electric cars, where the main motor current suddenly decrease resulting the
hauling foree decrease and driving track chassis pitching giving driving wheel load instable variations , when a
driving wheel slip occurs in rainy day. Therefore, in this paper, the hauling forces in case of both parallel connection and series
connection are compared experimentally in wet rail condition, using 5 inches gauge large size model electric locomotives, where the
driving track structure and the motor drive system configuration are identical to the real ones, for both with re-adhesion control and
without re-adhesion control. As a result of this comparison with statistical analysis, improvement of the hauling force is confirmed
for the series connection cases, compared with the parallel connection cases.

Keywords : hauling force, electric motor parallel connection, traction pitching, adhesion coefficient, electro-mechanical coupled
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Fig2.1 5 inch test model of electric rolling stock
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Table2.1 Technical

data of driving rolling stock

TEHES 58 2kg

aERS 13.0kg
HEXHHA /A3 - 1O b= W 29

L= EEBESHN 80mm

AL P.OMNER 630mm
LA 1310mm—-340mm=-317mm

Table2.2 Technical data of electric motor

BEHEE DY AXHER
L 314 134
FEER ALY E R
Ei 120W-24V-5A-2500rpm—3.2m/s
EEHFEE 100km/h

Table2.3 Technic

al data of driving traction

e VB 250mm
R 102.4mm
A mESS
(L — LT R 105mm
S E R 56 89N/mm

Table2.4 Technical data of control rolling stock

EERT - 2000mm-529mm-407 mm
EEHES 141 Akg
WA PLCICL ARM 74— F N> 28l
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Fig2.2 Test model of steel rail and driving traction

Fig2.3 Shape drawing of 50kg-N steel rail
by 1/8.4 scale

Table2.5 Specification table of steel rail

0.60~0.75%

TwH e Mn 0.30~0.60% 0.71~1.10%

0.04%LLF 0.04%ELF
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Fig3.1 Test component circuit
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Fig3.2 Input current of slip re-adhesion control
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Fig3.3 Calculating formula of adhesion coefficient
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Fig4.2 Hauling force of series connection test result
by WET condition
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Fig4.5 accumulation probability distribution list of
WET condition
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Figd.6 Hauling force of parallel connection test result
by slip re-adhesion control
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slip re-adhesion control
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