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Abstract

To study the overlarge coupler force of the 20000-ton heavy haul train when it was releasing on a
long steep ramp during the operational process, by using the Train Air Brake and Longitudinal
Dynamics Simulation System (TABLDSS), when the train is releasing, the asynchronous control of
main and slave locomotive is analyzed, and an optimum operation method is proposed. Two parts
of a heavy haul line examples results show that the maximum tensile coupler forcer reduces by
8.2% and the maximum compressive coupler force reduces by 52.3% on the first heavy haul line
and the maximum tensile coupler force reduces by 12.1% and the maximum compressive coupler
force reduces by 49.9% on the second heavy haul line. It is proved that operation method of in-
creasing the electric braking force of the main locomotive and reducing the electric braking force
of the slave control locomotive can decrease the maximum tensile coupler force of the train and
reducing the electric braking force of the main and slave locomotive can decrease the maximum
compressive coupler force in 10 s after the maximum tensile coupler force occurs.
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Figure 1. The force diagram of single vehicle
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Figure 2. Line relative altitude curve
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Figure 3. The time-field curve of coupler force
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Figure 4. The distribution of the maximum coupler force
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Table 1. The plan of asynchronous control of main and driven control locomotive
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Figure 5. The influence of reducing time of electric braking force of main and
driven controllocomotive

5. F. MIEHN ERHIENSIPERATRIBI RN

4.3. £« MIERSEFIRUGTRRR

Rz kg B —B, BRI 24.2~29.9 km, RYE R T7 SO0 TIL,  BAREE RN 6 s, 7]
PAR AL BT A ZEAE G 2 e A o KA /0 1257.3 kN, Ak e Kirdl Jif%ly 1153.8 kN, BEIK T
8.2%; NI SIFEIRAZ /T -864.6 kN, A Jai KLy /il%5-412.6 kN, F#fIKT 52.3%. Ay 1 it
WARZA T %, IEBUZE R B, BN 192.3~199.0 km, FI%EAE 193.2 km 4bfilzl, 7F 197.3 km
AOLRSGE, CRARHETE N 48 kmih,  ZRARI B ZE [ Fa ) 712 350 kN,  BEAREE RN 7 o, Az i, FI%E523]
(R K #8718 T78.5 KN, AN S5 1%y 684.6 KN, FEAIS 1 12.1%; fi KE44/774-800.6 kN, fifh 2 J5 B -401.1
kN, PFEIK T 49.9%. Z5& AT, AT S0 TN EAE SRR < Ja P AR IR LUK I 2R 2 B B K
R

1200
1000 ,
800} v -

— 600| =N ol e et

=i 7 —D—ﬁt%ﬂﬂiﬁ}i%@ﬁ %

R 200 —s— AL ET R R 4 7

& —Oo— e A L /)

Moo —v AL G E R b 7
-400 «.. 00 -

600 =
-800}
-1000 T T T T T T T T T T T 1

™

0 20 40 60 80 100 120 140 160 180 200 220
e

Figure 6. The curve of the maximum coupler force before and after optimization
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Figure 7. The curve of the maximum coupler force before and after optimization

7. AR R R A E N L

5. &

i B ERTT, TS PUR S
1) EBINFAEGM et Bl AWK A 5 8 77, I8 WL izl 711 5+

AE, AT MR R T

2) I N AR ML FL R Bl 7 40 i E G S, R AL R B0 0 R P A T

FER, AEJRER AR TN, TR AR, N2 B SRR 7 .

3) MHILAE IR RIS AR E . WIEHLER B0 70, R BB/ ING AR AE SR 2 )i 52 3 1 B K TR 44

71 B BRI /1 )5 B AR I (AL (FZHE R, HA T ARG R B s T B, 51125
KIS IEBEIE R FrUAE S IFEHLAE i Bl 7 AR 2 %A LR KP4 1 )5 10 s P 5E ke

S 3k

[1] Borkr. HbrekisE S0k R[] SuEisi 54 5, 2002, 24(12): 55-56

[2] Belforte, P., Cheli, F., Diana, G. and Melze, S. (2008) Numerical and Experimental Approach for the Evaluation of
Severe Longitudinal Dynamics of Heavy Freight Trains. International Journal of Vehicle Mechanics and Mobility, 46,
937-955. https://doi.org/10.1080/00423110802037180

[3] Cole, C. and Sun, Y.Q. (2006) Simulated Comparisons of Wagon Coupler Systems in Heavy Haul Trains. Proceedings
of the Institution of Mechanical Engineers, Part F: Journal of Rail & Rapid Transit, 220, 247-256.
https://doi.org/10.1243/09544097JRRT35

[4] C.Cole. E+:=2H1 COALlink H M RIS HIFIZED) J125 05 H M ELELI]. I AMEIE 224, 2003, 40(2): 33-39

[5]1 #®r¥ic. WIEEkEK 2 5t HEH GV A KK FHIEG 8% /10 i 5 A []. #hHeRHY, 2018, 16(5): 78-82.

[6] F¥. FHmELER 2 /5 t ZZERIBI ) A SR 4[], FHE B, 2019, 17(19): 59-61

[71 . GRS A s ol L E 8 G ) 3 g M RE R M 73 A [D]: [t Ar i 5], BRAS: PH g 22 il
K2, 2018.

[8] Hww, BAfh. /7MY AP BN T BEE RIS [D]. KOEASE K544k, 2017, 38(1): 17-20.

[91 Kb, Zif. HXDy HE4 A5 5 Rk S B IE[T]. BRIENL 4249, 2018, 38(5): 39-44.

DOI: 10.12677/0jtt.2020.92007 57 AZIHEA


https://doi.org/10.12677/ojtt.2020.92007
https://doi.org/10.1080/00423110802037180
https://doi.org/10.1243/09544097JRRT35

B, B

[10]
[11]
[12]
[13]

[14]
[15]

[16]
[17]

WkEMs, ZEaeig, skl RELEHHF@T0 B E )], T EEREFR 4, 2008, 29(2): 88-93.

A, BRI PGSR B AT RS T[], KO AT R 2244, 2009, 30(2): 39-43.

KA, 2. HEGIEIR BN 7207 AR A SRR 0], KEEASE R 254, 2019, 40(3): 23-29.

B2, BN Z T E-5 IR0 LA 72 [CU/ A ik A LR« o B0 22 4. 2018 47 Hh 5] 5 ik i
HARZE e s CE(EM). R EEE A RN, hEEES: o E2E Y4, 2018: 8.

SFRERG. I IR R RS AT L R T [D): [ b2 Rl ). K KEASHE K2, 2019.

Wau, Q., Spiryagin, M., Cole, C., et al. (2018) International Benchmarking of Longitudinal Train Dynamics Simulators:
Results. International Journal of Vehicle Mechanics and Mobility, 56, 343-365.
https://doi.org/10.1080/00423114.2017.1377840

TN FA RS T 25 PR R LA 5 ). R B B R, 2019(6): 58-60.
SKHE S, HXD, L gL ZE[M]. dbst: ob 0 Bk, 2009.

DOI: 10.12677/0jtt.2020.92007 58 AZIHEA


https://doi.org/10.12677/ojtt.2020.92007
https://doi.org/10.1080/00423114.2017.1377840

	Based on the Asynchronous Slave Control of Main and Slave Locomotive to the Operating Optimization of Heavy Haul Train
	Abstract
	Keywords
	基于主从控机车异步控制的重载列车操纵优化
	摘  要
	关键词
	1. 引言
	2. 列车纵向动力学仿真模型
	3. 线路条件
	4. 主从控机车异步控制及优化结果
	4.1. 主、从控机车异步控制对最大车钩力的影响
	4.2. 主、从控机车电制动降低时刻对最大压钩力的影响
	4.3. 主、从机车异步控制优化方案探究

	5. 结论
	参考文献

