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Influence of locomotive key parameters on coupler
rotation angle and locomotive running safety

XU Zi-giang, LUO Shi-hui, MA Wei-hua, WU Qing

(State Key Laboratory of Traction Power, Southwest Jiaotong University. Chengdu 610031, Sichuan. China)

Abstract: Aimed at coupler rotation performance under compressive condition, the relationship
between locomotive structure parameters and coupler rotation angle was analyzed, a train
dynamics model consisting of three new-type 33 t axle-load C,-C, configuration heary-haul
locomotives and two round-pin coupler systems with coupler shoulder characteristic and hysteretic
draft gear was established, and the effect of locomotive key structure parameters on coupler
rotation angle and train running performance was studied under compressive condition.
Calculation result shows that when coupler free rotation angle is 8°, its actual rotation angle is
less than 8° under longitudinal compression, coupler shoulder does not work, the coupler-
stabilized force is provided by secondary stop, so locomotive suffers a significant lateral
component force, which leads to wheelset lateral force out of limit. Increasing the clearance of
secondary stop or decreasing the distance between front and rear stops can increase the rotation
angle of coupler, decrease wheelset lateral force, at last improve the running safety of train. So
the matching relationship between locomotive key structure parameters and coupler free rotation
angle should be considered in the selecting couplers of heavy-haul train. 3 tabs, 8 figs, 16 refs.
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Tab.1 Main technical parameters of locomotive
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Fig.1 Structure of round-pin coupler and its stress analysis
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Fig. 2 Rotation relationship between carbody and coupler
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Fig. 3 Coupler model
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Tab.2 Running performance on tangent track
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Tab.3 Running performance on curved track
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Fig.4 Train model
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Fig.5 Influence of secondary stop’s free clearance

A — & L F5 B el A B0 3 K 2 4 Y B K
UL RN i by NS Y P by B | S == = e W 1 N
A A 2 4 D 5 B O 104 R B2 A 25 il ) 0k L BT DA 42
B F AR I 3G R, EIE U A Y e e N T
8%, BV 424 55 AR R K A e fink o AL 42 1) 56 Tl B ) g 4
WAER R 55 1WA HER A AT . 1L+ A R
KF] 40 mm, 4B e B A OK B o B B AL i R
8. 15°, I 22 9 D i 1 JL -7 AS T3 R 33 42 IR R i
I 2250 55 AR &R AR T 5l B B BE T AR I AR A
I BHAE T 8 1 i — 20w %

ML S Hrik mT LUE B AL 4 46 Bl i 1) g B A
EN g RN N N o N SR RN D) SR
TRIEYSE WY 35 mm i R ) ) Ok
KT 291 kN, XJEHEh R IR H BB BN T
35 mm I, 4 58 i 5 A BN S R B 0 7 A 1 R )
I3 AL/ B DL B B S Sl 1 A, g
Z P E BB T 35 mm B ER RS AT T
HHI A AR T KER 4K el B R SR AL BT LSS
B o R, M R IERS A B EIB Y 55 mm
N o AL 4 0 il B 1) T R R AE A 85 KN il 22 4 b 1
BK.

4.2 ZZRIEEHmiEEE

AAAR G ) 48 — & 1k £ 9\ ) (6] BE A 5 {E Ok
13. 298 m, 78 JAth Z B 28 19 4% 000 F W AR 1k £ 1\
BE L AR AL BB 11. 298 ~15. 298 m, 448 fk 0.5 m
WE - E2AEHRNREMSE 2 WvlE
55 6 Fe XA R n] ) LI 6,

8.5 1320

8.0F
< 1260 %
& 7.5_ _‘R
# Ny
£ o =
i 1200 %

—v— R A
6.5¢ —=— R
6.0 ' ! L L 140
11 12 13 14 15 16

i J5 = 2 1k 4% 18 B/m

Bl 6 — Z A #9h 1 i) B R R

Fig. 6 Influence of secondary stop’s longitudinal distance
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Fig. 7 Influence of distance between bogie and coupler-pin
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Fig. 8 Influence of secondary suspension’s horizontal stiffness
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