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Nghien cuu thiét ké hoan cai bé phan chay
phuong tién chuyén dung duong sat ATLAS 1404

KZW dé phuc vu thi cong trén duong sat mé
Research on the design of running gear modification for the ATLAS 1404 KW railway
specialized vehicle for construction on mine railways
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TGM TAT

Bai bao trinh bay qua trinh nghién ciru, thigt k& hoan cai ba phan
chay cia phuong tién duang sat chuyén dung dudng sét ATLAS 1404
KZW tir khd duirng sét 1435 mm sang khd duang 1.000 mm dé phuc
vy thi cong trén duing sét ma. Tinh todn kiém nghigm da bén ba
truc banh ciia phuong tién sau hoan cai.

Tir khaa: ATLAS 1404 KZW: dwing st ma; phuong tién chuyén ding;
kiem nghigm da bén.

ABSTRACT

This paper presents the research and redesign process of the
running gear system of the ATLAS 1404 KIW special-purpose
railway vehicle, regauged from standard gauge (1435 mm) to
metre gauge (L.ODO mm) for operation on mining railways. The
study also includes the structural strength verification of the
wheelset assembly after modification.

Keywords: ATLAS 1404 KIW; mine railway; specialized vehicle;
wheelset; strength verification.

1.DAT VAN DE

Phuong tién chuyén dung dudng sat ATLAS 1404 KZW la loai may
chuyén dung do hang ATLAS clia Céng hoa Lién bang Duc ché tao.
Phuong tién da qua st dung dugc nhap khau vé Viét Nam dé phuc vu
thi cong trén dudng sat mo. Tuy nhién, phuong tién chi van hanh
dugc trén dudng sét khé 1.435 mm, khéng phu hgp véi duding sét khé
hep 1000 mm tai dudng sat mo. Xuat phat ti nhu cau thuc té do,
phuang tién chuyén dung dudng sat ATLAS 1404 KZW can phai dugc
thiét k& hoan cdi bo phan chay tir khé dudng sat 1.435 mm sang khé
dudng sét 1.000 mm dé c6 thé phuc vu thi cong trén dudng sit mo.

2.NOIDUNG
2.1. Gidi thiéu téng quan vé phuong tién chuyén dung
dudng sat ATLAS 1404 KZW trudc cai tao [5]
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ATLAS 1404 KZW [5] la phuong tién chuyén dung dudng sat
dang may xuc - can cdu chay ray, dugc san xuat bsi hiang Atlas
GmbH clia Céng hoa Lién bang Buc. Phuong tién dugc sir dung
trong cong tac thi cong, bao tri va stra chlta dudng sat nhu: dao, thay
ta vet va da ba lat; ciu, 13p dat ray, ghi va phu kién dudng sat; stia
chiita nén dudng va ta luy; thu don vat liéu trén tuyén; hé trg thi céng
va clru vién dudng sat. Phuaong tién c6 thé di chuyén trén ca dudng
ray va banh 16p dé lam viéc truc ti€p trén tuyén.

ATLAS 1404 KZW c6 kich thudc bao (Dai x Rong x Cao): 7415 x
2560 x 4000 mm, s&rdung déng ca Diesel ciia hang Deutz, cong suat
69 kW, t6c d6 quay Ién nhat 2.100 vong/phut, khéi lugng 19 tan.
Phuang tién st dung hé théng di chuyén banh 16p dé chay dudng
b6 va bé banh dan huéng ray dé chay trén dusng sat khé dudng ray
1.435 mm. Phuong tién c6 béan kinh dao 1én nhat 8.495 mm

1- Ong khdi; 2- Ca bin; 3- Ddng ca; 4- Xilanh cdn; 5- cdn; 6- Xi lanh tay gdu; 7- Bé truc
bdnh sdt; 8- Ray; 9- Xy lanh gdu; 10- Tay gdu; 11- Gdu; 12- B4 di chuyén bdnh I6p

Hinh 1. K&t cdu tong thé phuang tién chuyén dung duding st ATLAS 1404 KZW trudc
itao

Hién nay, phuong tién chuyén diing dudng sat ATLAS 1404 KZW
van hoat dong binh thudng khi di chuyén trén dudng bé va dudng
sat khd 1.435 mm. Tuy nhién, phuong tién khong thé van hanh trén
dudng sat khé 1.000 mm do khoadng cach truc banh xe khéong phu
hagp. Vi vay, can thiét ké va hoan cai bo phan di chuyén clia phuong
tién chuyén dung dudng sit ATLAS 1404 KZW tir khé dudng sat
1.435 mm sang khé dudng sit 1.000 mm nham phuc vu thi cong
trén dudng sat mo.

2.2. Thiét ké bd phan chay phuong tién chuyén dung dudng
sat ATLAS 1404 KZW

Dé phuang tién c6 thé chay trén khé dudng 1.000 mm cén thiét
ké bo truc banh maéi @€ khodng cach truc phu hgp. Tuy nhién, khi
thay d6i khodng cach truc ctia phuong tién, cling can phai thay déi
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T treo fryg sau

co ché truyén déng. Vi vay, can thiét ké thém banh ma sat la ca cau Tai freo truc irmdc

trung gian truyén chuyén déng ti banh I8p sang banh sat va gia

treo xi lanh thay Iuc d€ nang ha truc banh sat khi khéng st dung.

’|] 1]
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1- Truc xe; 2- Bdnh xe; 3- Bdnh ma sdt; 4- Gia treo xi lanh thuy luc

Hinh 2. Két cau bo truc banh sdt

Bang 1. Thong s6 ky thudt b truc banh sat phuong tién
chuyén dung dudng sét Atlas 1404 KZW

TT | Thong o ky thudt Gid tri Don vi
1 Téi trong truc 9,5 tan

2 Dudng kinh banh xe 400 mm

3 Dudng kinh than truc 100 mm
4 Vit liéu ché tao truc xe Thép hgp kim SCM440H

i ]

Hinh 3. Két ciu truc banh xe
Vat liéu ché tao: Thép hop kim SCM440H

R

]

Hinh 4. Két cdu banh xe
Vat liéu ché tao: Thép hop kim

Hinh 5. K&t cdu banh ma sat
Vat liéu ché tao: Thép CT45

@ ©

Hinh 6. Két cau tai treo

Vat liéu ché tao: Thép tam CT45

2.3. Cai tao co ché truyén déng

+ Trubc cdi tao: Phuang tién chay trén khé dudng 1.435 mm.
Tam banh 16p dé 1én hai ray la cac banh chu dong dugc truyén
chuyén dong tur dong ca diesel théng qua bé truyén déng thuy luc
va cac dang. Banh st chi lam nhiém vu dan hudng.

+ Sau cai tao: Phuang tién chay trén khé dudng 1.000 mm. Tam
banh 16p & vi tri cao han banh sat, khéng tiép xuc vdi ray. Banh sat
tiép xUc tryc ti€p vdi ray la cdc banh chd dong. Banh 16p ép chat1én
banh ma sat & hai dau bo truc banh xe théng qua cdp xi lanh thuy
Iuc. Khi banh I8p dugc truyén chuyén déng tir dong co théng qua
b6 truyén ddng thuy luc va cac dang, banh I8p sé truyén chuyén
doéng lén banh ma sat dan déng bo truc banh sat lan trén ray.

2.4. Tinh toan kiém nghiém d6 bén bd truc banh phuong
tién chuyén dung dudng sat ATLAS 1404 KZW

Tinh todn dé bén truc xe

a. Xac dinh tai trong dat 1én truc

+ Tai trong theo phudng thdng ding: Bao gém tai trong ban
than tac dung I1én mét bo truc banh xe:

P+=9,5.1000.10=95000, N

+ Tai trong dat [én mot dau truc: P = 95000/2 =47500, N

+ Xac dinh m6 men xoan tac dung lén truc xe

- Luc can di chuyén tinh theo ly thuyét tinh todn may di chuyén
trén dudng sat dugc xac dinh nhu sau:

W, =k W, + W, + Ws + W, N [2] 1)

Trong d6 : W, - téng luc can di chuyén, N;

W; - luc cdn do ma sat I&n va ma sat & truc, N;

W, - lyc can lén déc, N;

W5 - lyc can do gid, N;

W, - luc cdn quan tinh khai dong, N;

K, - hé s6 ké dén luc can do ma sat gilta mat 1an banh xe va ray,
gilta 6 truc va 6 truc. Ky chon theo Bang 3.6 [2], Ki= 2,4.

- Luc can ma sat theo cong thuc (3-40), [2]:

W1 _ (G+Q).2.u+f.d N (2)

Dx '

Trong d6 : G - trong lugng xe khi lam viéc, G=19.1000. 9,81 =
186390, N;

Q - trong lugng dat da trong gau, Q=0,8.1,4.104 = 11200, N;

Dy, - dudng kinh banh xe bang 400 mm;

d - duding kinh ngéng truc ldp banh xe d = 100 mm;

U - hé s6 ma sat lan (bang 3.7 [2] 3y bang 0,4 cho trudng hgp
banh thép);

f- hé s ma sat trong & truc (Bang 3-8 [2]), I1dy bang 0,015.

Thay vao céng thuc trén ta tinh duogc :

2.0,4+0,015.100
W;=(186390+1 1200).T= 1136,143, N.

- Luc can do d6 doc trén dudng ray tinh theo céng thic 3-41, [2]:
W, =0a.(G+Q), N (3)
V6i a : d6 doc clia dudng ray chon bang 0,002 theo bang 3-9 [2];
Thay vao tinh dugc :

W, =0,002.(186390+11200) = 395,18, N
- Luc can do gi6 tinh theo cong thuc 1-2 [2]
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W;=K.q.F,N (4) * Két qua:
Trong d6: K - hé sé can khi déng hoc, lay béng 1,1 Bang 5. K&t qua tinh toédn
q- &p luyc gio bdng 250 N/m? Chiéu dai L [1.235mm
F - dién tich chiu gid, sa b6 lay bang 3,1 m?, thay vao tinh dugc : —
W5 =825 N Khoi luong me 66.348 kg
- Luc can do quan tinh theo cong thiic 3-42 [2] : Ung suét uén I6n nhét 08 105.215 MPa
G+Q v - o %0 14 X
We===.—-,N (5) Ung sudt cét I6n nhat T [9.442MPa
V6i:g=98m/s2 Ung sudt xoan I6n nht 1 9.558 MPa
v=1,389m/s e
tm = 10s. f
Thay vao cong thic trénta co: A — ey
_ 186390+11200 1,389 o o re
o 9,81 10 TV .
W, =1136,143 + 395,18 + 825 + 2797,681 = 5154 (N) oo
- Luc vong tai banh sét tinh tir luc can di chuyén nhu sau : gt
1
F,=—-.W.=12885 (N) . | '
4 , } 0 500 1300
- M6 men uén dat Ién mot banh sat: M=Fv.D=1288,5.0,4 = Length (mm]
515,4 N.m Hinh 8. Luc 3t tong hop
b. Tinh toan dd bén truc xe e ;
St dung phan mém inventor tinh toan do bén truc xe: 008
* Khai bao vat liéu -
Vat liéu ché tao truc: Thép hgp kim SCM440H "“'_:
Bang 2. Cac ddc trung co ban ctia Thép hop kim SCM440H E 10000 ey
Thong s6 Ki hiéu Gia tri G
Mb dun dan héi E 206000 MPa presid| AT
Ma dun d6 cling G 80000 MPa it s e —
Titrong riéng p 7860 kg/mA3 Length [
Titrong 0 7860 kg/mA3 Hinh 9. Luc cdt trong mat phang XZ
Ung suit kéo cho phép [0l 655 MPa y
Ung suét uén cho phép []u 415 MPa ;
* Pat tai lén truc
Bang 3. Bang t6ng hgp tai trong dat lén truc ol
Luc théng diing &
STT | Vitri dat M men xodn ok
Y X |Gidtri Hudng
1 (5Tmm 515.400Nm -
e 5] o]
2 |131.5mm -47500.000 N -47500.000 N Eerghime)
3 |349mm -515.400N m Hinh 10. Luc cdt trong mt phang XZ
4 [886mm -515.400N m 10000, y o :
5 11103.5mm |-47500.000 N -47500.000 N ! '-.\_
6 [1184mm 515.400Nm | f 3
* G6i d6 z ™
Bang 4. Bang tdng hgp phan luc téc dung Ién goi d& y! _
] Phén luc g6i | 3
STT |Loai goi Vitri ol il : ] i c I
Y X |Gidtri Hudng 0 50 1000
Lengih [mm]
1 |Gicodinh  [349mm  |-47174.676N 47174676N  [180d0 Hinh 1. M6 men uén téng
2 |Géididong  [886mm |-47174.676 N 4aM74676N  |18040 S R N—— !
M £ ;
M p p .
. 5000 ,'J i
7 z )
— | ) o/ \ 33758
. . " ; .
R ’ R : ’ [ﬁ,— {mend -
Hinh 7. So d6 dt Iuc lén tryc Hinh 12. Momen udn trong mat phang YZ
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Hinh 13. Ung sudt uén tdng

s

o 'h':l'l':
Hinh 14. Ung sudt uén trong mét phﬁné A
i =3 ] :
Hinh 15. Ung su4t udn trong mat phéné X
! IR
== ==
s |
Hinh 16. Ung sujt it tong B
9.eup18
| ]
Hinh 17. Ung suét cat trong mt phénle'Z .
i =3 ] :
Hinh 18. Ung suét cdt trong mat phéng o
F3a
i : -~
S

Hinh 19. Ung suét xodn téng:
Tu cac bang téng hop két qua ndi luc va ing suat, so sanh Vi
Uing suat cho phép [c] = 415 Mpa truc xe luén dam bao do bén.

c. Tinh toén, kiém nghiém do6 bén banh xe

Qua trinh lam viéc cia banh xe ch yéu hong do dép, vi vay can
thiét tinh toan dé bén banh sat theo Ung sudt dap cho phép.

* Kich thudc banh xe:

+ Puong kinh D= 400 mm,

+ Bé rong banh xe: b=138 mm

*Tinh todn

- Tai trong 16n nhat tac dung 1én banh xe:

G 19000.9,81
max= 7= g = 465975 (N)

- Tai trong tuong duong :

Pta=V-Kox-Pmax » N ! ’ ) (6)

Trong d6 : y - hé s6 lién quan dén sy thay déi cua tai trong xac
dinh theo cong thc
1

(143

v=|l5.0+—3)] 7)

Trong d6: Q - Trong lugng cua vat liéu trong gau.

Q=Vy,,N

+ ¥y - Trong lugng clia 1Tm? vat liéu, y,,; = 1,8 tdn

+V - Thé tich gau, V=0,8 m?

Q=0,8.1,8.1000.9,81=14126,4 (N)

G - Trong lugng mdy, G = 1900 .9,81 = 18639 (N)

Thay vao céng thuctrénta c6é:y = 0,769

Kpx = 1,2 :hé s6 phan anh ché d6 lam viéc, tra trong bang 3-12 [2]

Thay vao céng thuc trén ta ¢6 : Py = 43000,173 (N)

Quié trinh lam viéc cGa banh xe chu yéu hong do dap, vi vay can
thiét tinh toan cho banh sat theo ting suat dap cho phép sao cho
théa man biéu thuic sau day:

04 =190. \/% 8)

Trong d6: b - chiéu réng banh xe, b = 138 mm
r - ban kinh banh xe, r=200 mm

Thay vao ta dugc

04 = 237,156 (N/mm?) < [04] = 750 (N/mm?)
Banh xe théa man diéu kién lam viéc ciia may.

3. KET LUAN

Bai bdo da nghién ctiu va dé xuat phuong an thiét ké hoan cai bé
phan chay ctia phuong tién chuyén dung dudng sat ATLAS 1404 KZW
tu khé dudng 1.435 mm sang khé dudng 1.000 mm nham phuc vu thi
céng trén dudng sat mo. K&t qua nghién ctiu cho thay két cau b truc
banh st sau hoan cai dap Uing cac yéu cau vé dé bén va diéu kién lam
viéc. Cac Ung sudt tinh toan trong truc xe va banh xe déu nhé hon gidi
han cho phép ctia vat liéu. Phuong an truyén dong ma sat duogc dé xuat
tan dung dugc hé théng truyén déng san cé clia may va phu hgp vdi
diéu kién khai thac thuc té. K&t qua nghién ciu khéng dinh tinh kha thi
clia phuang an hoan cai va cé thé ap dung trong thuc té nhdm nang
cao hiéu qua st dung céc phuong tién chuyén dung phuc vu thi céng
trén dudng sét mo khé hep tai Viet Nam.
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