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Abstract: Calculating the train traction in the railway industry includes a lot of different
problems, one of which is the train brake calculation. Because of the diversity of train types,
the calculation volume is quite massive, takes a lot of time when using traditional methods.
Therefore, based on the known theory, a computer program for calculating train brake applied
to the Vietnamese railway industry has been developed by the Java programming language.
The program allows computing braking distances with types of brake shoe materials that have
different friction coefficients between brake shoes and wheels on a variety of train types. On
that basis, it is possible to compare and make reasonable choices about using brake shoe
materials with the corresponding brake shoe friction coefficients. The program also allows
calculating quickly, flexibly, and conveniently with various train formation options.
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Tém tit: Qua trinh tinh todn strc kéo doan tau trong nganh dudng sit bao gdm nhiéu bai toan khac
nhau, mét trong s d6 1a tinh toan ham doan tau. Do tinh da dang cua cac loai doan tau, nén khéi
lugng tinh toan la kha lon, chiém nhiéu thoi gian néu tién hanh bang phuong thirc thu cong truyén
théng. Vi vay, trén co so 1y thuyét da biét, bang ngon ngir 1ap trinh Java da tién hanh xay dung
chuong trinh tinh toan ham doan tau ap dung cho nganh duong sat Viét Nam. Chuong trinh cho
phép tinh toan khoang cach ham véi cac loai vat liéu gude ham co hé sé ma sat khac nhau giita gudc
ham vdi banh xe trén cac loai doan tau khac nhau. Trén co s& do, co thé so sanh va dua ra nhiing lya
chon hop 1y vé viée st dung vt liéu guéc ham v&i cac biéu thire vé hé sb ma sat guéc ham tuong
tg. Chuong trinh ciing cho phép ting nhanh tdc do, dam bao tinh linh hoat va thuan tién trong qua
trinh tinh todn véi cac phuong an 1ap tau khac nhau.

Tir khéa: chuong trinh tinh toan, strc kéo doan tau, hdm doan tau, duong sat Viét Nam.

© 2021 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN DE

Dé dam bao an toan khi khai thac trén dudng sit, cac doan tau can dugc tinh toan kiém nghiém
vé quing duong ham. Mot trong cac thong sO quan trong anh huong dén quing duong ham do 1a
loai vat liéu guoc ham va di kém voi né la h¢ s6 ma sat gitra guéc ham voi banh xe. Hién nay ¢ Viét
Nam, khi tinh toan him doan tau, hé sb ma sat duoc Iva chon tir cac biéu thirc thuc nghi¢m do nudc
ngoai nghién ctru va dé xuat, tuong tmg véi cac loai vat lidu gude ham khac nhau. Két qua 13, khi
lura chon cac biéu thirc hé s6 ma sat khac nhau s& dan dén cac quing duong ham khéac nhau, gay kho
khan cho viéc danh gia va kiém nghiém. Mat khac trong thuc té, cac doan tau khach va tau hang c0
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thanh phﬁn rat da dang, cAu thanh tir nhiéu loai toa xe khéc nhau va duoc kéo béi cac loai dau may
khac nhau, dan dén qua trinh tinh toan c6 khoi lugng kha 16n, chiém nhi€u thoi gian néu tién hanh
bang phuong thirc thu cong truyén thong. D€ rat ngan thoi gian, dam bao tinh linh hoat va thuan tién
trong qua trinh tinh toan véi cac phuong an 1ap tau khac nhau, voi viée sir dung céc loai vat li¢u
guoc ham va h¢ s6 ma sat guoc ham khac nhau, can xay dung mot chuong trinh tinh toan tong hop
nham dép tmg dugc cac yéu cau da dat ra.

2. CO SO TINH TOAN HAM POAN TAU

2.1. Cac thong sb tong quat khi tinh toin him doan tau

2.1.1. Lwc ép thwe té ciia mét gudce ham tic dung lén banh xe

Mot cach téng quat, luc ép thuc té clia mot guéc ham tac dung lén banh xe dugc xac dinh
nhu sau [1, 2]:

1. 7d?
K :E'hﬂh [T Pt — I:IXJ ) kN (1)

trong do:
d - dwong kinh xilanh hdm, m; p,, - 4p suét trong xilanh ham, bar (kPa); 7, - hiéu suat
. n . o . n A LA s
cua xi lanh ham; F,_- lyc cua 10 xo hoi vi trong xi lanh ham, kN; i, :I—l- boi suat hdm, 1a ty
2
s6 truyén cua hé théng truyén dong ham tinh tir mot xilanh ham, bang ty sé gitra chiéu dai
cach tay don chi dong va bi dong cia hé thong truyén dong ham; 7, - hiéu suat cta hé théng
truyén dong ham; m - s6 gudc hdm chiu tac dung cua mot xilanh ham.
2.1.2. Lwc hdam doan tau

Luc hdm cia doan tau 1a tong luc hdm cua tat ca cac banh xe hay ndi khac, 1a tong luc ép
guoc hdm cua cac banh xe nhén vai hé s6 ma sat [1-9]:

B, =1000> Kg,, N (2)
trong do:
DK - tong lyc ép gudc ham téc dung Ién tat ca cac banh xe trong doan tau, kN; ¢, - hé s6 ma
st thuc té gitra gudc hdm véi mit 1an banh xe hodc dia ham.
2.1.3. Lwc hdam don vi cia doan tau
Luc ham don vi cua doan tau dugc xac dinh [1-9]:

b, = o _10002Ka 3)

(P+Q)g (P+Q)g
trong do:

P - khéi luong cua dau may, tan; Q- khdi lugng cua doan tau, tan; g - gia toc trong
truong, g = 9,81 m/s?.

2.1.4. Ham suét ciia doan tau
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Ham suit caa doan tau 14 ti s6 gitra tong luc hdm cua doan tau véi trong lec cia nd va thé
hién nang luc hdm cua doan tau [1-9]:

2K

0, = 4
“ (P+Qg’
Khi @6 lyc ham don vi cta doan tau duoc viét lai nhu sau [5]:
b, =10006, ¢, , N/kN (5)

Nhu vay, luc hdm cua doan tau phu thuge vao nhiéu yéu té nhu: tri So lyc ép gudc ham,
phu thudc vao két cu va tinh ning cua hé théng hdm, phu thudc vao hé sé ma sét gitta gudc
ham vai banh xe.

2.1.5. H¢ s6 ma sdt thuee té giita guéc him véi banh xe

Hé s6 ma st phu thugc vao rat nhiéu yéu to, trong do co trang thai bé mit cua banh xe,
vat liéu cua guoc hdm, luc ép guoc hdm, toc dé khi hdm, V.V., do do nguoi ta khong thé tinh
toan mot cach chinh xac bang giai tich ma phai tien hanh nhi€u thi nghi¢m va dua ra hang loat
cong thie tinh toan véi do chinh xac khac nhau. Sau day gidi thiéu mot vai cong thac ve hé so
ma sat thuc té gitra guoc hdm véi banh xe:

+ Theo Quy trinh sitc kéo dwong sat (OTSKDS) Nga hién hanh [4, 5]

- B6i véi gude hdm bang gang tiéu chuan:

0. =0, 61, 63K +100. V +100 ()
8,5K +100 5V +100

-Péi véi gude hdm bing gang hop kim ¢ ham luong phét pho cao (1+1,4%):

o 20151,63K +100. V +100 %
53K +100 5V +100

- B6i vé6i gudc hdm bang composite (mac 8-1-66):
0,10K+20 V +150

_ 0,442 | 8
e 041K+ 20 2V 1150 ®

+ Theo Quy trinh tinh toan sitc kéo doan tau dwong sdat 1985 cia B6 GTVT (OTSKDSVN
1985) [6]
- i voi gang thuong:
1,63K +100 V +100

_ 0,62 . 9
i 815K +100 5V +100 ©

+ Theo Giéo trinh Sic kéo doan tau, Truong PHGTVT, 2001 cua tac gia Nguyén Vin
Chuyén c6 tham khao tai liéu cua Trung Quoc (viet tat: TQ-NVC) [1] va sach Ham doan tau,
NXB GTVT 1997cua tac giad Khuat Tat Nhwong (viet tat:TQ-KTN) [7]

+Pbi véi gudc ham gang phét pho trung binh:

K +100 3,6V +100
5K +100 14V +100

+

¢, =0,64
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trong do:
K - lyc ép ciia mot gude hdm ép 1én banh xe, kN; V - toc do ciia doan tau trong qua trinh
ham, km/h; V, - tdc d6 ban diu cua doan tau khi bit dau ham, km/h.

2.2. Tinh toan lwc ham doan tau
Trong thuc té ¢ hai phuong phap tinh toan lyc ham [1-10]:
- Tinh toan thuc té;
- Tinh to4n qui ddi.
~ Viée tinh toan thyc té twong doi phirc tap, do d6 ngudi ta thuong tinh ton bang cach qui
do6i. Phuong phéap nay cho phép loai bo su phu thudc cia hé s6 ma séat vao luc ép cua guoc
ham.
2.2.1. H¢ 56 ma sdt guoc ham quy doi
Trong tinh toan quy doi, nguoi ta gia thiét hé sé ma séat khong c6 quan hé vai luc ép gudc
ham va ding mot hé sé ma sat quy doi ¢, thay cho hé s6 ma sat thuc té ¢, . Tong hop tir
nhiéu nguon tai liéu [1-10], ta c6 cac biéu thuc tinh hé s6 ma sat quy doi va luc ép gubc ham
quy doi doi véi cac loai vat liéu guoc ham khac nhau nhu sau.
+ Poi Véi guoc hdm gang tiéu chuan
, - Theo QTSKPS Nga [4, 5], QTSKDSVN 1985 [6], TCVN 9983:2013 [9] va Sb tay thiét
ké toa xe 1985 [10]
e
+ Déi véi guoc hdm gang phdt pho trung binh:
- Theo TQ-NVC [1], TQ-KTN [7]
62V +199 6 006(110-V,) (12)
14v +100 6V +100
+ Poi Véi guéc hAm gang ham hieong phét pho cao 1-1,4%
- Theo QTSKPS Nga [4, 5], TCVN 9983:2013 [9] va S6 tay thiét ké toa xe 1985 [10]
V +100
5V +100
+ Poi véi guéc hdm composite (mac 8-1-66)
- Theo QTSKDPS Nga [4, 5], S6 tay thiét ké toa xe 1985 [10] va TQ-NVC [1]
V +150
2V +150
2.2.2. Lwc ép guéc ham quy déi
+ Poi véi gusc hdm bang gang tiéu chudn:
- Theo QTSKDS Nega [4,5]

Pa = 0,35

Py =0,3 (13)

P =0,36 (14)

1,63K +100 KN
8,15K +100

- Theo TQ-NVC [1] va TQ-KTN [7]

K 2,22K (15)

truc,qd =
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L =18 K +100

5K +100

+ Bdi v6i gubc ham bang gang hop kim c¢6 ham lwong phét pho cao (1-1,4%)
- Theo QTSKDS Nega [4,5]

K, kN (16)

oo =1 85K 1,63K +100

' 5,3K +100
+ Ddi véi gude hdm bang composit mac 8-1-66 (khi K = 15,7 kN)
- Theo QTSKDS Nega [4,5]

K (7)

0,1K +20

meas = 22K 5 4 20

Trong do6, K - lyc ép gudc ham trén 1 tryc cuia céc loai dau méy va toa xe dugc lay theo
tiéu chuan da quy dinh cho tirng loai do nganh duong sat ban hanh, kN.
2.2.3. Tinh toan lwc ham doan tau

Khi bict cac tri s0 luc ép gude him quy doi cho mot truc ham cia doan tau va céc tri s
quy doi cua hé so ma sat cua cac guoc ham 1én banh xe, ta ¢6 lyc hdm doan tau tinh theo cac
thong so da quy doi [5]:

B, =1000> ¢4 Kyueqa + N (19)
i=1

trong d6: n - s6 truc ham.

K (18)

Vi rang hé s6 ma sat ¢, khong phu thudc vao luc ép gudc ham quy déi K cho nén

biu thirc (19) c6 thé bidu dién dudi dang [5]:

BT = 1000¢qd Z Ktruc,qd (20)
i=1

truc,qd ?

2.2.4. Lwc hdam don vi cia doan tau
Luc ham don vi ciia doan tau tinh theo cac thong sb da quy doi [5]:

Z Ktruc,qd
by =1000¢,, 2———, N/kN (21)

(P+Q)g

2.2.5. Ham sudt quy déi ciia doan tau
Ty sb gitra tong luc ép quy d6i cua cac gudc hdm 1én mét truc voi trong luong doan tau
duoc goi 1a hdm suat quy doi [5]:

n
z Ktruc,qd
=1

0 =0, =- 22
t qd (P +Q) g ( )

Khi d6 Iyc ham don vi cta doan tau (21) ¢6 thé viét lai duéi dang [5]:
b, =1000¢,,6,, , N/KN (23)

2.3. Tinh toan khodng cach ham doan tau
Khoang cach hdm toan phan S, duoc xac dinh tir hai thanh phan [1-9]:
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S, =S, +S,,m (24)
trong do:
S,, - quang dudng chuan bi ham hay quang duong chay khong, m; S,; - quing duong ham
thuc té hay quing duong hdm hiru ich, m.
2.3.1. Qudng dwong chay khéng (chudn bi ham)
Quing dudng chay khong (chuan bi ham) [1-9]:

S, —1000V, —
3600

=0,278V,t,, m

S, =0,278V,t,, m (25)
trong do:
t., - thoi gian chuan bi hdm hay thoi gian chay khong, giay.

Theo QTSKDS Nga [4, 5], t, duoc xac dinh bang cong thic thuc nghiém tly thuoc vao
chiéu dai va loai doan tau:
~ + D0i véi doan tau hang ¢6 chiéu dai tr 200 truc hdm tro xuong o ché do ham ty dong va
doi véi cac dau may kéo tau hang chay don:
10i

t, =7-——2— gidy (26)
X 10000,,¢,4

+ D6i véi doan khach & ché do hdm tu dong va ddi véi cac dau may kéo tau khach chay
don:
5i

t, =4-—2__ giay (27)
X 10000,,¢,4

trong do:

i - d0 déc quy doi, %oo; 6,4~ ham suat quy doi cua doan tau; @, - hé s6 ma sat gudc
ham quy doi.
2.3.2. Quang dwong ham hitu ich [5]

2 4,17(vdf —v;)
Shi _;(bn oy )+iqd , M (28)

trong do:

V, - toc dau khi ham & khoang gian cach tht i, km/h; V, - tc do cudi khi ham & khoang
gian cach thu i, km/h; n- s6 lugng khoang gian cach toc do; b; - luc him don vi trung binh &
khoang gidn cach téc do thir i, V,, duoc xéc dinh theo cong thirc:

th

- —(V"i ;V ) , km/h (29)

3. XAY DUNG CHUONG TRINH TINH TOAN KHOANG CACH HAM POAN TAU
VA TOC PO GIOI HAN KHI HAM
3.1. Lwu dé thuit toan
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Trén co s& 1y thuyét da trinh bay, bang ngon ngit 1ap trinh Java tién hanh xay dung chuong
trinh tinh toan hadm doan tau vaéi luu do thuat toan thé hién trén hinh 1.

Nhép vao:
Pim, Frrd, Fra, Vi, @ 0o(V), Kim,

di i
n" truc.h, N " gh.truc

Qnr,fr, Qﬂ:n’, w’ ’U(V), er, ﬂn truc.h,

n" gh.truc, Kﬁax, i, i'.q(f, V!gk, DT S V‘lgh = gang Cf)
ham lugng phot
pho cao
=9.8 b
V. +100
i 7a =035 o0’
Tinh toan khéi luong doan tau: max
K" -1 85K, 163K, +100
Xut ra: m, e 5,3K,, +100
1,63K,_+100
K® . =185K, L0348, +100
. " 53K, +100

vlgh = gang tiéu
chuin (Nga)

vlgh = composit

V... +100
P =027 22—,
SV, +100
Kii”; 2 =0.22K, w;
8.15K,, +100
163K, +100 s +150
K =020k, 2"mT = P =036 Tm 10
truc.qd HS,lSKm+100 ZV +150
0.1K. +20
K::rr qd = =1 22Kdm ——dm :
0.41K,, +20
0,1K_ +20
K®  =1,22K, ——m "
) ¢ 041K, +20
vlgh = gang tiéu
chuan (TQ)
b v
wqd =0_356M 0 006(1 10— V )i ZKmrqd _quJrT$1 Fl”_g;:'mr +K, dnnw( Ir”gi:m(‘”’rﬂuc
147, +100 Y nax +100 0=y, (O + 0y
K, +100
K:::‘c gd = =1 SKJM L" ZK 4
5K, +100 g = et
K sk Kat100 (B +Q)8
truc,gd W bf = 1000¢qd9qd

A O °

Hinh 1a. Luu d6 thuét toan tinh toan ham doan tau.
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Sn'( = O,ZTSthd
v, ={L23...V_}
V.=V,-1

Tinh toan hop luc don vi doan tau:

Xuat ra: ceq
W, =Cy

S _24.170/;—?;1)
" br + @, +iy

v
S, =8;+5,

=

Inra: tex, Sex, Shi, Sh

Hinh 1b. Luu db thuat toan tinh toan him doan tau.

3.2. Cac thong sb tinh toan
Céc thong s tinh toan bao gom [11- 14]

Loai dau may: D19E; Loai toa xe: toa xe hang G-VN; D¢ déc quy doi khi tinh toan khoi
luong doan téu:, 150/0,0; Doér} tau da xac dinh: Tau hang, 22 toa xe G-VN; Khoi luong doan
tau Q = 1.100 tan; Toc do cau tao cua toa xe: 80 km/h; H&m suat quy doi cua doan tau: 6 =
0,4

3.3. C4c giao d ién chinh va két qua tinh toan
3.3.1. Tinh todn quang dwong ham ciia doan tau trén d¢ doc quy doi 0%
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Céc giao dién chinh cua chuong trinh va két qua tinh toan thé hién trén cac hinh 2 +5.

- >
TINH TOAN SUC KEO
DUONG SAT VIET NAM " o .
Théng s& tinh toan
@;’ Théng s6 dau may Loai doan tau: hang Loai dau may: D1SE Loai toa xe: G-VH S& lrgng toa xe: 22
Ap luc thue t8 L
E553 Théng s6 toa xe cliia mét gusic ham I&n banh xe: B8U méy 25 kN Toaxe 25 kN
m Khi hrgng doan thu S truc durgc ham trén mat: Dau mady 6 Toa xe 4
V3t igu gudc hdm: |gang tiéu chudn (Nga) =
> Hop luc don vi
P& doc quy ddi cia dudng: 0 Yoo
Bigu d6 van hanh
72 Ham doan tau [ & Tinh toan
ﬁ [ — K&t qua tinh toan
Théi gian chay khéing, ¢, = 7.000 s Quang dudng ham hitu ich, 5,,= | 510488 |m
Quang dudng chay khéng, 5., = | 155680 |m Quang dudng him toan phin, 5, = | 666.168 | m
Téc 66 tinh todn, ¥, = |  80.000 kmy/h Téc d6 gidi han khi ham, v, = [ 87.000 kmyh
© 2020 by
B8 Pirc Tudn,

Pham L& Ti&n, _—4

Nguy&n Biic Toan.

Hinh 2. Giao dién tinh toan quéng dudng hdm véi gude him gang tiéu chuan

V +100
5V +100
(Poan tau hang: Pau may D19E, toa xe G-VN, d6 ddc quy ddi iga = 0%00)
Nhan xét: hé s6 ma sét gudc ham quy ddi theo QTSKDS Nga [4, 5] twong duong Vi

QTSKDSVN 1985 [6], TCVN 9983:2013 [9] va Sb tay thiét ké toa xe 1985 [10] (xem cong thirc
(11).

theo QTSKDS Nga [4, 5] ¢6 hé s6 ma sat gudc him quy doi P =0,27

- X
TiNH TOAN SUC KEO
DUOGNG SAT VIET NAM R )
Théng so tinh toan
% Théng s6 dau may Loai doan tau: hang Loai ddu may: D1SE Loai toa xe: G-VN 54 lwgng toa xe: 22
Ap luc thuc t8 .
B Thang s6 toa xe clia mat gudc him Ién banh xe: B3uméy | 25 ki Toaxe| 25 ki
D Khéi hrgng doan tiu S8 truc dugc hdm trén mat: Dau may 6 Toa xe 4
Vat liéu gudc hdm: | gang tiéu chuan (TQ) ~
EE Hap luc don vi
B4 ddc quy ddi cia dudng: 0 Yoo
Bidu d van hanh
;%t__' Ham doan tau
ﬁ Théng tin K&t qua tinh toadn
Thai gian chay khéna, t,= 7.000 5 Quang dudng ham hiu ich, Spi= 414.238 m
Quang dudng chay khdng, 5., = 155.680 m Quéng dugng hdm toan phan, 5, = 569.918 m
Tgc aé tinh todn, V= 80.000 km/h TGc db gidi han khi ham, 17, =|  93.000 km/h
© 2020 by
B8 Pirc Tudn,

Pha m- L& Tién, /
Hinh 3. Giao dién tinh todn quang duong ham voi ggéc ham gang
theo TQ-NVCJ[1] va TQ-KTN [7] c6 h¢ s6 ma sat guoc ham quy doi

wﬂ), 006(110 _VO)L .
14v +100 6V +100

(Poan tau hang: Pau méay D19E, toa xe G-VN, d6 dbc quy ddi i = 0%00)

Py =Py =0,356
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TiNH TOAN SUC KEO
DUONG SAT VIET NAM

©

S hono s6 dau may

E Théng s6 toa xe
[2\ Khilrong doan tau
EE Hagp luc don vi

Bi€u @6 van hanh
;g:f Him doan tau

§ hong tin

© 2020 by

B6 Biic Tuan,
Pham Lé Tién,
Nguyén Pirc Toan.

Théng s& tinh toan

Loai doan tau: hang

Loai ddu may: D19E Loai toa xe: G-VN 5§ rgng toa xe: 22
Ap lyc thuc t8 .
clia mdt gusic hdm 1&n bdnh xe: Dau may 25 kM Toa xe 25 kN
S48 truc du'gc ham trén mdt: Dau mdy 6 Toa xe 4

Vat liéu gudc hdm: | gang cé ham lrgng phdt pho cao

D dbc quy ddi clia dudng: o %o

© Tinh toan

K&t qua tinh todn

Théi gian chay khéng, ¢, = 7.000 s

Quing dudng hdm hitu ich, 5,,= | 428.011
Quang dudng chay khdng, 5, = 155.680 m Quang dudng ham toan phan, 5, = | 583.691
Tdc 4§ tinh todn, V,= 80.000 km/h Tdc dd gidi han khi ham, Vgh = 94.000

m
m

kmyh

B

Hinh 4. Giao dién tinh toan quang dudng hdm vai gube hdm hop kim gang ham luong phét pho cao 1,4%

theo QTSKDS Nga [4, 5] ¢ h¢ s6 ma sét gubc ham quy doi ¢, =0,3

(Poan tau hang: Pau may D19E, toa xe G-VN, d6 dbc quy ddi iga = 0%00)

Nhan xét: hé s6 ma st guéc ham quy doi theo QTSKDS Nga [4, 5] tuong duong véi
TCVN 9983:2013 [9] va So tay thiét ke toa xe 1985 [10] (xem cong thuc 13).

V +100

5V +100

TiNH TOAN SUC KEO
BUONG SAT VIET NAM

©

&5 thna 56 dau may
E Théng sb toa xe
[2\ Khailugng doan tau
EHD Hap lvc dan vi

Biéu d6 van hanh

;E Ham doan tiu

f hong tn
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= X
Thang s6 tinh teén
Loai doan tau: hang Loai ddu may: D19E Loai toa xe: G-VN 53 wrgng toa xe: 22
Ap luc thyc t8
cia mat gudc ham [én banh xe: B3u méy 25 kN Tozaxe 25 ki
5§ tryc du'ge hdm trén mét: D3u may 6 Toa xe 4
Vit idu gubc hdm: composit v
D§ diic quy ddi cla dudng: 0 %o
K&t qua tinh toan
Théi gian chay khéng, ¢, = 7.000 s Quang dudng ham hitu ich, 5,,= 243.559 m
Quing dudng chay khing, 5, =| 155680 |'m Quing dudng him toan phin, 5, = | 399.239 |m
Téic dg tinh todn, ¥, = 80.000 km/h Té&c d gidi han khi hdm, l.r;#‘ = 119.000 km/h

Hinh 5. Giao dién tinh toan quing dwdng hdm véi gudc hdm composite

mac 8-1-66,

theo QTSKDS Nga [4, 5], c6 hé sb ma sat guéc him quy ddi Poa = 0,36

(Poan tau hang: Pau may D19E, toa xe G-VN, do dbc quy doi igs = 0%00)

Nhan xét: h¢ s6 ma sét gudc ham quy doi theo QTSKDS Nga [4, 5] twong duwong véi TQ-
NVC [1] va So tay thiét ke toa xe 1985 [10] (xem cbng thirc 14).
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Két qua tinh toan quing duong hdm cua doan tau trén do déc quy ddi 0% khi sir dung
cac loai vat liéu guéc hdm khac nhau thé hién trong bang 1.
Bang 1. Két qua tinh toan quang duong him cia doan tau trén do déc quy doi 0%
khi str dung cac loai vat liéu gubc him khac nhau.
Loai dau méay: D19E; Loai toa xe: toa xe hang G-VN; D¢ déc quy ddi khi tinh toan khéi luong doan
tau 15%g0; Poan tau da xac dinh: Tau hang, 22 toa xe G-VN; Khai lugng doan tau Q = 1.100 tan; Toc
d6 cAu tao cua toa xe: 80 km/h; Ham suét cua doan tau: @ = 0,4

Gan Compossite
T Thong sé deuchuin | 9 | GangPPCe0 | T g
(Nga) ’ (Nga)
1 | Thoi gian chay khéng, t,, , gidy 7,0 7,0 7,0 7,0
2 | Quang duong chay khdng S, , m 155,680 | 155,680 155,680 155,680
3 | Quang duong hdm hiru ich S,;, m 510,488 | 414,238 428,011 243,559
4 | Quang duong ham toan phanS, , m 666,168 | 569,918 583,691 399,239
5 | Toc d6 gisi han khi hdm, km/h 87,0 93,0 94,0 119,0
3.3.2. Tinh todn quing dwong ham ciia doan tau trén dé déc quy déi 17%q

Quia trinh tinh toan twong tu nhu trén. C4c giao dién tinh toan thé hién trén hinh 6. Két qua tinh

toan dugc cho trong bang 2.

~ - X
TINH TOAN SUC KEO
DUONG SAT VIET NAM o )
Théng so tinh toan
% Théng s6 dau may Loai doan tau: hang Loai dau may: D1SE Loai toa xe: G-VN S@ hrgng toa xe: 22
Ap I thuc t8 o
E Théng s6 toa xe clia mt gudc hdm Ién banh xe: Bau may 25 kN Toa xe 25 kn
ﬂ Khéi lugng doan tau S@ tryc duge hdm trén mdt: Pau mdy 6 Toa xe 4
Vat iéu gudic hdm: | gang tiéu chudn (Nga) ~
EHD Hop luc don vi
Bé dic quy d&i cla dudng: -17 %o

Bigu d6 van hanh

21 Ham doan t Tinh toan |
= Ham doan tau » Tinh toan §

ﬁ T T Két qua tinh toan

Thdi gian chay khdng, ty= 11.191 s Qudng dudng ham hitu ich, S5,=| 764.392 m
Quéng du'dng chay khing, 5, = 248.888 m Quéng dudng ham toan phan, §, = 1013.280 m
Téc d tinh todn, V,= 80.000 km/h T&c dd gidi han khi hdm, Vgh = 71.000 km/h
© 2020 by
Pd Diic Tudn,

Pham L& Tién,

Nguyén Birc Toan.

/

Hinh 6a. Giao dién tinh toan quing dwdng ham véi vat liéu gue ham
gang tiéu chuan (theo QTSKDS Nga)
(Poan tau hang: Pau méay D19E, toa xe G-VN, do déc quy ddi iqa = 17%0)
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NH TOAN SUC KEO

PUONG SAT VIET NAM

% Théng s6 dau may

E Théng s6 toa xe
[2\ Knilwgng doan tau
EE Hop lrc don vi

Bigu d6 vin hanh
1%" Ham doan tau

ﬁ Théng tin
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- x
Théng s& tinh toan
Loai doan tau: hang Loai ddu may: D1SE Loai toa xe: G-VN S& hrgng toa xe: 22
Ap lye thuc t&
clia mét guéic hdm 18n banh xe: Dau may 25 kN Toa xe 25 ki
56 tryc duge hdm trén mdt: Dau mady 6 Toa xe 4
Vit liu gudc hdm: |gang tidu chudn (TQ) ~
Pd ddc quy dai clia dudng: 17 Yo
K&t qua tinh toan
Thai gian chay khdng, t,= 10.036 3 Quang duang ham hitu ich, 5= 563.989 m
Quéng dudng chay khdna, 5.4= 223.191 m Quang dudng hdm toan phan, 5,=| 787181 m
Tdc dd tinh todn, V= 80.000 km/h Tdc dd gidi han khi ham, Vgh = 20.000 km/h

/

Hinh 6b. Giao dién tinh toan quing dudng hdm véi vat lidu gudc ham

gang tiéu chuan (theo tai liéu cua Trung Qudc)

(Poan tau hang: Pau may D19E, toa xe G-VN, do dbc quy ddi igy = 17%00)

TiNH TOAN SUC KEO
DUDONG SAT VIET NAM

% Théng s6 ddu may
E Théng s6 toa xe
[2\ Knilwgng doan tau
EE Hop lrc don vi

Biéu d6 van hanh

;g‘ Ham doan tau

ﬁ Théng tin

© 2020 by
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- x
Théng s& tinh toan
Loai doan tau: hang Loai d3u may: D19E Loai toa xe: G-WN S8 lrgng toa xe: 22
Ap lye thuc t&
clia mét guéic hdm 18n banh xe: Dau may 25 kN Toa xe 25 ki
56 tryc duge hdm trén mdt: Dau mady 6 Toa xe 4
vat liéu gudc him: |gang cd ham hrong phét pho cao ~
DG ddc quy ddi cla dudng: -17 %o
Két qua tinh toan
Théi gian chay khang, £, = 10.465 5 Quang duang hdm hitu ich, 5, = 593.290 m
Quéng dudng chay khéng, 5.4= 232.732 m Quang dudng hdm toan phan, S,= | 826.022 m
Tdc dd tinh todn, V= 80.000 km/h Tdc dd qidi han khi hdm, Vgh = 78.000 km/h

I

Hinh 6¢. Giao dién tinh toan quing dwdng ham véi vat liéu gue ham
gang c6 ham lugng phét pho cao 1,4% (theo QTSKDS Nga)
(Doan tau hang: Pau méay D19E, toa xe G-VN, do doc quy ddi iga = 17%00)
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& - x
TINH TOAN SUC KEO
DUONG SAT VIET NAM o A
Théng s& tinh toan
% Théng s6 dau may Loai doan tau: hang Loai ddu may: D1SE Loai toa xe: G-VN S& hrgng toa xe: 22
Ap Ifc thyc t& L

E Théng s6 toa xe clia mat guéic hdm I&n banh xe: Pau may 25 kN Toa xe 25 ki

ﬂ Khi Iu'gng doan tau 56 tryc duge hdm trén mdt: Dau mady 6 Toa xe 4

Vat liéu gufic him: | composit ~
iy Hop lrc don vi
> B
Bd dic quy dai cha dudng: -17 %a

Bigu d6 vin hanh

0 - r

= H3m doadn tau o Tinh toan

o - _ s -

ﬂ Théng tin K&t qua tinh toan

Thai gian chay khdng, t,= B8.729 3 Quang duang ham hitu ich, 5= 288.418 m
Quéng dudng chay khdna, 5.4= 194.132 m Quang dudng hdm toan phan, S,=| 482550 m
Tdc dd tinh todn, V= 80.000 km/h Tdc dd gidi han khi ham, Vgh = 107.000 km/h

©® 2020 by
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Pham L& Tién, /
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Hinh 6d. Giao dién tinh toan quang dwong ham véi vat liéu
gudc hdm composit mac 8-1-66 (theo QTSKDS Nga)
(Poan tau hang: Pau may D19E, toa xe G-VN, do dbc quy ddi igy = 17%00)
Viéc danh gia két qua ciia chuong trinh da duoc tién hanh bang hai cach.

Céch th nhat, can cr mot bai toan mau duoc thuc hién bang tay véi su tro gilp caa mot
s0 cong cu khac chang han Excel, sau d6 so sanh vdi két qua ma chwong trinh tinh dugc.

Céch thi hai, can clr vao cac bai toan tinh toan ham doan tau c6 trong ngudn tai liéu cua
nudc ngoai [2-5], str dung chuong trinh nay dé tinh toan va so sanh.

Sau khi str dung chuong trinh nay dé tinh toan, thay rang két qua hoan toan tring hop va
tuong thich. Trén co sd d6 co thé két luan, két qua tinh toan cua chuong trinh nay 1a dam bao
tinh chinh xac va tin cay.

Bang 2. Két qua tinh todn quang duong him cia doan tau trén do déc quy ddi 17%0
khi st dung cac loai vét liéu guéc ham khac nhau.
Loai dau may: D19E; Loai toa xe: toa xe hang G-VN; Do ddc quy ddi khi tinh todn khdi lugng doan
tau 15%g0; Doan tau da xac dinh: Tau hang, 22 toa xe G-VN;
Khéi lugng doan tau Q = 1.100 tin; Tdc d6 cau tao cua toa xe: 80 km/h;
HA&m suét cia doan tau: @ = 0,4

) Gang Gan Gang PP | Compossite
TT Thong so tiéu chuan (TQ? cao 1,4% 8-1-66
(Nga) (Nga) (Nga)
1 | Thoi gian chay khong, t,, , gidy 11,191 10,036 10,465 8,729
2 | Quang duong chay khdng S, , m 248,888 | 223,191 | 232,732 194,132
3 | Quang duwong ham hitu ichS,;, m 764,392 653,989 | 593,290 288,418
4 | Quang duong ham toan phanS, , m 1.013 | 787,181 | 826,022 482,550
5 | Toc do gidi han khi hdm, km/h 71,0 80,0 78,0 107,0
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Nhan xét:

Két qua tinh toan cho thay, khi sir dung gudc hdm compossite quang duong ham la ngan
nhat, d6 cling 1a diéu hién nhién. Tuy nhién, hi¢n nay cac tinh toan veé quang duong ham ¢
Viét Nam hau nhu déu tinh vei gudc hdm bang gang, nhung dugc ldy voi cac hé sb ma sat
gudc ham khac nhau tir cac ngug)n tai liéu khac nhau, gileu d6 dan dén su khac biét dang lge vé
quang duong ham, tir 787 m dén 1.013 m, nhu dé the hién trong bang. Dicu nay dan dén sy
khong thong nhat, tham chi gay tranh cai khi tinh toan va kiém nghiém quéng duong ham véi
tiéu chuan quy dinh 1a 800 m. Pay 1a van dé can ticp tuc nghién ctru dé c6 thé dua ra nhing
de xuat phu hop hon trong quy trinh tinh todn hdm hién hanh.

4. KET LUAN

Chuong trinh da xay dung cho phép tinh toan xac dinh mét cach dinh lugng quang duong
ham & cac ché do van hanh khac nhau V('Ti’bﬁt ky loai doan tau péo trén bat ky do doc quy doi
nao voi viée su dung cac l,oai vat liéu gudc ham khac nhau, dong thoi xac dinh duoc toc do
gi6i han khi ham trén d§ doc twong tmg mot cach nhanh chong, thun loi va linh hoat.

Chuong trinh 13 c6ng cu hd tro dic lyc cho viée tinh toan, tir d(’)’ c6 thé phan tich, so sanh
va danh gia két qua kiém nghiém quang duong ham, ma trong thyc € hién nay con chua co su
thong nhat va gy tranh cii. T do co thé dua ra nhiing lya chon hop ly vé viée str dung vt liéu
gudc ham véi cac biéu thirc vé hé sb ma sat guoc ham tuong tmg, dong thoi 1a co s¢ cho viée hiéu

chinh quy trinh tinh todn sirc kéo doan tau noi chung va quy trinh tinh toan hdm néi riéng trong
nganh duong sat Viét Nam.
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