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Research on matching of 102-type coupler with secondary suspension
parameters of heavy-haul locomotives
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Abstract: The secondary suspension parameters of locomotives have a significant influence on the stability of heavy-haul couplers
under compression. This paper aimed to explore the reasonable matching between 102-type couplers and the secondary suspension pa-
rameters of heavy-haul locomotives. A detailed two-locomotive dynamics model was established by using SIMPACK software, incorpo-
rating a 102-type coupler and HXpl eight-axle heavy-haul locomotives. The mechanical characteristics of the coupler and the safety per-
formance of the heavy-haul locomotives were analyzed under different calculation conditions. Moreover, the influence of secondary sus-
pension parameters on locomotive safety was compared at different coupler free angles and under varying longitudinal forces. The results
indicate that at low longitudinal pressure, the coupler angle stabilizes at a free angle, and the lateral force on the locomotive's wheel axles
increases with an increasing free angle of the coupler and a higher lateral stiffness of the secondary suspension. This relationship was in-
dependent of the longitudinal force of the coupler. As the longitudinal coupler pressure increases, resulting in deflection to overcome the

pre-compression load of the restoration block, the coupler angle further increases. At this stage, an appropriate increase in the lateral stiff-
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ness of the secondary suspension helped to maintain coupler stability along with just a minimal impact. In order to secure safe train oper-

ation in braking conditions, it is recommended to control coupler free angles within 6°, and set the lateral stiftness of the secondary sys-

tem on a single side of bogies within the range of 0.45-0.60 kN/mm. Additionally, the recommended secondary lateral stop clearance in-

cludes a 35 mm free clearance plus a 5 mm elastic clearance.

Keywords: heavy-haul locomotive; 102-type coupler; stability of coupler under compression; parameter optimization; coupler free

angle; stop clearance
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Fig. 1 Structure diagram of 102 coupler
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Table 1 Main geometric dimension parameters of 102 coupler

FEBEAR RIS SR /m
ERATION S / 0.712
O B HR ) g R Y A A ) LS b 0.125
DA A i T 5 P2 c 0.095
G ph s SE R B —F d 0.225

2 ZEWWJLRISZA0Hh

102 BY 445 J AT 55 52 JPARZS FT 23 AR 3 i et
O o/ NT A M6, RIS 48
A A fik, SRR AR % 0 =00, =542 F1 50 Hrn
K2, " EmEME i Mk
fieks , MLA i Bt R ATV, BB F S
TR\ T F R RN -
Fy=F_tana 1)
P R AL 2 A ) s ™ A AR 1) T DR 4 e )
J1, FERETREIRE, FRITTRAR:
Fy=F,tana<k,lsina 2)

http://www.cnki.net



56 0] IR, I, Bk, TR BROCE. 10284 S RN T REHS BT 65
ap A R R LA e s b R G R R B )

F.<kglcosa

kcy = (lb / lc )2 ks
P ke R B B2 P A SO T W E 5 e g B ) B —
FM TR R RN 5 oM BLAE B —F; 1O
PLAE R e s 2B PR ] BE B 1 —2F

3)

AT, R AASHE R, X TFRENITESE,
YN T F 3B/ NF 270 kN, 32 a < SIS A .
@Y a=0mf, FHZIPREWMES, GRS %E
BN A F ik, MR AR 5% £ A=0°, G B 52 B 4
R ME YR S Fy, . F MERRE I F.

K2 ZEshfwiE /T B RN sz 71508

Fig. 2 Force analysis of coupler at a deflection angle less than its free angle
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Fig. 6 Force analysis of coupler at a deflection angle greater its free angle
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Fig. 7 Dynamics model of coupler
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Table 2 Main suspension parameters of heavy-haul
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Fig. 8 Simulation analysis model for heavy-haul train
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