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NGHIEN CU’U DANH GIA ANH HPONG CUA BIEN DANG
MAT LAN PEN TiNH NANG PONG LU'C HOC CUA TOA XE
DUONG SAT DO THI

STUDY ON THE INFLUENCE OF THE WHEEL PROFILE ON URBAN RAIL
VEHICLE DYNAMICS

TS. Tao Vin Chién

Truong Pai hoc Giao thong Van tai
TOM TAT

Khi banh xe tiép xiic véi ray, bién dang mdt lan banh xe va ray sé quyét dinh dén tham sé
hinh hoc trong viing tiép xiic, tir d6 danh hwéng dén tinh nang déng liee hoc ciia toa xe ciing nhir hao
mon bdanh xe. Bai bdo sir dung phan mém mé phong déng luc hoc Simpack dé xdy dung mé hinh
dong le ciia toa xe. Sir dung mé hinh nay dé mé phong déng luc hoc toa xe tuyén Cat Linh - Ha
Dong khi sir dung cac bién dang mat lan khac nhau. Can cur vao chi tiéu danh gia tinh nang dong
liee hoc cia toa xe nhw tinh binh én, tinh ndng an toan théng qua dwong cong dé danh gid anh

hwong cua bién dang mat lan dén tinh nang dong luc hoc cua toa xe.
Tw khéa: Dong luc hoc; Toa xe; Bién dang mat lan; Puong sat dé thi.
ABSTRACT

When the wheel is in contact with the rail, the parameters of the contact area will be
determined by the wheel tread and rail profile, which will affect the vehicle dynamics and wheel
wear. This paper uses Simpack software to build vehicle dynamics model. The model was used to
simulate vehicles of Cat Linh - Ha Dong with different wheel profile. According to the smoothness
index, the curve evaluates the influence of wheel tread on vehicle dynamic performance through

performance index.
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1. PAT VAN PE

Hién nay, duong sit d6 thi ¢ nhiéu
nudc rat phat trién. Mot trong nhiing yéu to
quan trong dé dam bao doan tau van hanh an
toan do 1a dong luc hoc doan tau. Do do6 da co
nhiéu nghién ctru vé tac dung twong hd gitra
doan tau voi dudng ray, nghién ciru vé két cu
va tinh ning dong luc cua gia chuyén hudng
kinh [1, 2].

Trong nuéc dd co nhidu cong trinh
nghién ctru vé tinh ning dong luc hoc thong
qua dudng cong cua dau may, vé van dé trat
ray [3, 4]. Cac nghién ctru nay cha yéu 1a doan
tau duong sit qudc gia, cac nghién ctru vé dong
luc hoc duong sdt do thi chua nhiéu. Do vay,
viéc nghién curu vé dong luc hoc tuwong hd gitra
duong st v6i doan tau dudng sat do thi va anh
huong ctia bién dang banh xe dén dong luc hoc
¢6 ¥ nghia nhat dinh.

Trong bao cio nay, tac gia trinh bay vé
mo hinh dong luc hoc cua toa xe va ung dung
mo hinh nay dé mé phong, danh gia anh huong
cua bién dang mat lan dén tinh nang dong luc
hoc cua toa xe. Pbi tuong nghién ctru 14 toa xe
kéo theo tuyén dudng sit do thi Cat Linh - Ha
Dong, va banh xe ding dé mo phong 1 banh
xe toa xe tuyén Cat Linh - Ha Dong va banh
xe LM str dung trén dudng sat d6 thi cia Trung
Quéc.

2. NOI DUNG NGHIEN CUU

2.1. M6 hinh dong luc hoc cia toa xe duwong
sat do thi

Pé mo phong tinh toan dong luc hoc
ctia toa xe kéo theo tuyén Cat Linh - Ha Pong,
bai bao st dung phan mém Simpack dé thanh
1ap mé hinh dong luc hoc [5], m6 hinh bao gom

7 vat thé: than xe, hai gia chuyén hudng va bon
bo truc banh xe. Trong m6 hinh con khao sat
hé dan hoi 1 va 2, giam chan doc, giam chan
ngang... M6 hinh dong luc hoc cua toa xe sau
khi thanh 1ap nhu hinh 1.

Hinh 1. M6 hinh 3D nghién cuu dong luc hoc
toa xe

Bién dang mat 1dn banh xe dung trong
qua trinh mo6 phong nhu hinh 2 va hinh 3.
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Hinh 2. Bién dang mdt lin banh xe toa xe tuyén
Cat Linh - Ha Bong (CLHD)

o

Hinh 3. Bién dang mat lan banh xe LM
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2.2. Chi tiéu danh gia tinh binh 6n dao dong

Dé danh gi4 tinh binh 6n dao dong ctia
toa xe, hién nay phd bién dung chi tiéu tong
ho*p, trong d6 xét t6i ca bién dong chan dong va
tan so chan dong theo huorng chan dong khac
nhau (thang dtng hodc nam ngang). Néu goi
chi tiéu danh gia tinh binh 6n 14 W thi quan hé
gitta W véi tan s6 bién dong nhu sau [6, 7]:

W = 2,7K'VZ3n5 (1)

Trong do:

Z - Bién do chan dong [cm].

N - Tan sb chan dong cudng buc [Hz].

K - Hé s6 xét t6i anh huong cua hudng
va tan so.

2.3. Chi tiéu danh gia 6n dinh thong qua
dwong cong

Khi toa xe chuyén dong trén duong
cong, dudi tdc dung cta hop luc theo phuong
thang dimg va phuong ngang, gd cta truc banh
ap sat vao ray ngoai. Tai thoi diém do, néu mdi
quan hé giita lyc thang dtmg va lyc nim ngang
1én go& banh dan hudng khong thoa dang s& 1am
cho g0 banh truon lén ray va xdy ra trat banh
[6, 71.

Hinh 4. Tdc dung liec tai diém tiép xiic giita banh
xe voi ray

Diéu kién dé dam bao su an toan trong
qua trinh chuyén dong khong bi trat banh duoc
xac dinh [8]:

LRS- 1 Y £ 2)
@, 1+ucgy

Trong do:

Q, - Tong hop cac lyc thang ding tac
dung 1én banh dan [N].

Y, - Téng hop cac lyc ngang tac dung
1én go banh [N].

1 - Hé s6 ma sat giita g& banh xe va dau
ray.

v - Goc xung kich [rad].

Dé danh gia tinh nang thong qua duong
cong cua toa xe, ngoai h¢ 5O trat ray ra can phai
xét thém hé sb giam tai banh xe [8].

AP
— = 0,65
P

Trong do:

P - T4i trong tinh binh quan céc banh xe
o0 mot phia [N].

AP - Luong gidm tai trén banh xe [N].

2.4. Danh gia anh hwéng cia bién dang mat
lin dén tinh ning dong luc hoc ciia toa xe

2.4.1. Anh hwéng ciia bién dang mdt lin dén
tinh binh 6n dao dong

Str dung m6 hinh dong luc hoc da thanh
lap dé mo phong dong luc hoc cua toa xe khi
chay trén dudng thiang voi dai tée do tir 0 dén
90 km/h, v&i bién dang mat lan khac nhau. Két
qua chi tiéu tinh binh 6n nhu hinh 5 va hinh 6.
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Hinh 5. Chi tiéu danh gid tinh binh 6n dao déng
ngang
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Hinh 6. Chi tiéu ddnh gid tinh binh én dao
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Tir hinh 5 va 6 cho thiy, khi sir dung
bién dang mit lin LM ¢ dai toc d6 trén 60 km/h
thi chi s6 binh 6n dao dong ngang 16n hon so
v6i khi sir dung bién dang banh xe toa xe tuyén
Cét Linh - Ha Dong. Chi s6 binh 6n dao dong
theo phuong thiang dimg khi str dung hai loai
mit ldn c6 sai léch khong nhiéu. Duéi goc do
tinh On dinh van hanh ma noi thi st dung bién
dang mit lan banh xe toa xe tuyén Cat Linh -
Ha Dong s¢€ dat dugc chi tiéu 6n dinh van hanh
tot hon.

2.4.2. Anh hwéng ciia bién dang mat lin dén
tinh nang thong qua dwong cong cuia toa xe

Pé danh gia tinh ning an toan thong

qua dudng cong cua toa xe, tién hanh mo phong
toa xe thong qua dudng cong c6 ban kinh khac
nhau. Cac tham s6 dudong cong nhu bang 1.
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Hinh 5. S thay d6i vin téc bé khéa nong khi thay
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Hinh 6. Sy thay d6i vin toc bé khéa nong khi thay
déi dp cing 16 xo day ve

Bang 1. Cac ban kinh dwong cong dung mo phong

Ban‘kmh Dwang Py sicu Tée dé
duong c0n~g hoa caoh van hanh
cong R hoan L, (mm) ikm /h)

(m) (m)

400 150 80 70
500 120 60 70
600 100 50 70
800 100 30 70
1000 100 20 70
1500 100 20 70
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Két qua mo phong hé sb trat ray va hé
sO giam tai banh xe 16n nhat khi toa xe thong
qua dudng cong c6 ban kinh khac nhau nhu
hinh 7 va hinh 8.
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Hinh 7. Hé s6 trt ray

E==- Banh xe CLHD
P e Banh x= LI

He sogiam tai banh xe AP

Tir hinh 7 va 8 cho thay, khi sir dung hai
bién dang mit lan dé mo phong dong luc hoc
cua toa xe ¢ cac ban kinh khac nhau, cac chi tiéu
vé tinh ning an toan thong qua duong cong déu
thoa man. Khi str dung bién dang mat lan LM,
hé s6 trat ray 16n hon so v&i khi sir dung mit 1an
banh xe tuyén Cat Linh - Ha Dong. Hé s6 giam
tai trong hai truong hop c6 sai khac khong 1on.
Nhu vay, trong cing diéu kién mo phong, tinh
ndng an toan thong qua duong cong khi sur dung
bién dang mat lan tuyén Cat Linh - Ha Pong tot
hon khi str dung bién dang mat lan LM.

3. KET LUAN

Bai bao di sir dung phan mém Simpack
dé moé phong mo hinh dong luc hoc toa xe
tuyén Cat Linh - Ha Pong. Thong qua chi tiéu
tinh binh 6n cua toa xe va tinh ning dong luc
hoc théng qua dudng cong cua toa xe dé danh
gi4 tinh ndng dong luc hoc cua toa xe khi su
dung céc bién dang mit lin khac nhau. Két qua
cho thdy, khi st dung hai loai bién dang mat lan
thi cac chi tiéu dong luc hoc déu thoa man tri sb
quy dinh. Trong dé, sir dung banh xe tuyén Cat
Linh - Ha Bong thi toa xe co6 tinh nang dong luc
hoc t6t hon so v&i mat 13n LM.

M5 hinh nay c6 thé ing dung dé nghién
ctru danh gia cac nhan t6 khac nhu: didu kién
véan hanh, tham s6 k¥ thuat cta hé thong treo...
anh hudéng dén tinh nang dong lyc hoc va hao
mon banh xe toa xe.
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