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Abstract: This study researched the dynamic characteristics of the TRO8 maglev train under
strong aerodynamic loads using the sliding grid method. The research investigated the transient
aerodynamic load characteristics during open-track single-vehicle operation and meeting
scenarios, identified the sources of aerodynamic load oscillation and the train’s dynamic
characteristics under these loads. Results show that the aerodynamic load of the TRO8 maglev
train increases with speed, and the pattern is tail train > head train > middle train. The lifting
moment is critical for the safe operation of train, and substructure primarily causes load
oscillation. The peak value of the pitching moment for a single-segment train shows a hysteresis
phenomenon, which is absent in the yawing moment. When single train runs at 600 km/h
suspension magnet gap fluctuation exceed safe limits, while when trains meet at 600 km/h
instability occurs. This study provides insights into the sources of load oscillation and the train’s
dynamic characteristics.
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SE N A A5 R 5 B 6 R A D 5 T R B, TR, BAEZB I T, M 77
Ko WP 73 73] 52 Bk 2 AR B2 M 2400, i< ARF A 3 5 A0 i FT 0 R ) 248 X A 8 K T Sk B eh 42,
2 S AR B S R AR ERAR A o NI s T LU S ot i R RS R A2 7 K BN T A=K Y i B oo S



33 I MBS BN EE N BEE 5 B0 0 S R AT 75
E 1400 r — - E 1400 r — —
é 1000 f — B — M II5E — Wi é 1000 — RE) I — M0 — Wi
w600 | @ 600
R 200F R 200F
ﬁ 7200 1 1 1 1 1 1 @ 7200 1 1 1 1 1 1 1 1 1
r 2 3 4 5 6 7 8 9 I 15 2.0 25 3.0 35 4.0 45 50 55 6.0 6.5
Time/s Time/s
(a) 300km/h (b) 400km/h
E 1400 r = 1400
Z Lok T e PECHUU UV m———
< B iR = -
= 600 R = 600 B .
= 200f — BN — M0 — W% 2 200f — RN — W H5E — IRALIIE
ﬁ -200 L L L L L L L @ -200 L L L L il L
r 1.0 15 20 25 30 35 40 45 u 1.0 15 20 25 30 35 40 45
Time/s Time/s
(¢) 500km/h (d) 600km/h
11 EBESHAEREML
Fig. 11 Histories of aerodynamic moments of the rear train
2.0 110
35 1 —=— 3 1.8} —=3k%E 100 | =K%
30| = & 1.6.+'T'£15 90t~ 4=
| RE 14}~ RB% 80 + R4
Z 25 E 1.2+ z, 701
= ~ =
~ 20 R 10} = 60
R = R 50f
= -15 = 0.8 | = 40
-10} 067 30
0.4 20
—5r / 0.2 F 10
oL= - - . 0 - obs——u —
300 400 500 600 300 400 500 600 300 350 400 450 500 550 600
S/ (km-h ) S/ (km-h ) L/ (km-h )
(a) PFHAJ (b) M4y () T+
2.5 1200
2.0 2 I
_ 15¢ N 0_./~// 1000}
g 10r B ol g 800t
Zz 05F Z, Z -
£ o e | & 4} 2 600t
= 05} o o I
000 E 6 E400]
% 7%8 -+9<ZE % -8 -+9<ZE g 200 :
B [ &0 e = of
ol r# “12f R ool TT——
-3.5 L= - : e : : :
300 400 500 600 300 500 600 300 350 400 450 500 550 600
L/ (km-h ) Y /(km-h) I /(km-h )
(> I (e Mm% ) AfAmJy3E

12 BEEITIFHAMSHAENEE

Fig. 12 Time-averaged values of the aerodynamic forces and moments of single maglev train
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Table 2 Time-averaged values of single maglev train
HEE/(km + h™) FH 71 /KN M 71 /kN J+71/kN W14 /(KN » m) P JI%E /(KN * m) i /3% /(KN + m)
PR
300 —4.16 0.31 7.15 -0.57 —44.88 -1.22
400 -7.61 0.64 12.24 -1.04 —76.88 -1.36
500 -12.66 1.03 20.29 -1.79 —-141.97 —2.26
600 -19.62 1.60 30.33 -3.04 —222.58 —2.45
IS
300 —1.48 0.02 0.23 0.06 1.30 0.08
400 —2.54 0.03 0.49 0.11 1.70 0.52
500 -3.90 0.04 0.88 0.14 3.92 1.07
600 -5.51 0.04 1.36 0.15 6.09 2.05
Je%
300 —8.36 0.42 27.89 0.40 310.44 —1.45
400 -14.78 0.55 47.86 0.82 535.17 -0.93
500 -23.63 1.13 74.08 1.52 830.92 -5.63
600 -34.13 1.87 100.04 2.02 1124.26 -12.23
[ N — [ = m—
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Fig. 13 Vortex distribution of single maglev train
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Fig. 14 Pressure distribution around single maglev train
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