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Abstract. In the railway industry, in order to calculate traction and determine the mass of a
train, it is necessary to determine forces acting on the train during its operation, including
fundamental resistance of rolling stock. The fundamental resistance is determined by unit
fundamental resistance. The unit fundamental resistance is calculated by experimental
formulas and applied to specific rolling stock. Until now, in Vietham Railways, there is no
test condition to determine calculation formulas of unit fundamental resistance for rolling
stock. Therefore, the traction calculation is based on foreign experimental formulas which are
quite diverse and different. Furthermore, the usages of the formulas in calculation are not
unified, do not really have a scientific basis. Therefore, the article content is to synthesize,
analyze and unify general models of unit fundamental resistance for locomotives, thereby
determining calculation formulas of unit fundamental resistance for specific locomotives, that
is the basis for proposing the calculation formula selection of unit fundamental resistance for
diesel locomotives used in Vietnam Railways.
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Tom tit: Trong nganh duong sat, dé tinh toan strc kéo va xac dinh khéi luong doan tau, can
biét cac luc tac dung 1én doan tau trong qué trinh véan hanh, trong d6 cd luc cdn co ban cua
dau may va toa xe. Luc can co ban duoc xac dinh théng qua luc cdn co bdan don vi. Luc can
co ban don vi duoc tinh todn théng qua céac biéu thuc xay dung trén co s thuc nghiém va
dugc &p dung cho ting loai dau may, toa xe cy thé. Cho dén nay, trong nganh dudng sit Viét
Nam, chua c6 diéu kién thir nghiém dé xac dinh céc biéu thtc tinh toan luc can co ban don vi
cho dau may va toa xe. Vi vay, viéc tinh toan stc kéo déu dya vao céc biéu thirc thuc nghiém
ctia nu6e ngoai, kha da dang va ¢ nhitng khac biét dang ké; dong thoi viéc sir dung cac biéu
thirc d6 trong qué trinh tinh toan chua ¢ su théng nhat, chua thuc su ¢6 co s& vé mit khoa
hoc. Vi vay, ndi dung bai bao nay la tong hop, phan tich, théng nhat héa cac mé hinh tong
quéat V& sirc can co ban don vi cia dau may, tir 6 xac dinh céc biéu thirc tinh toén suc can co
ban don vi cu thé cho cé4c loai dau may, 1am co so cho viéc dé xuat lya chon cac biéu thic
tinh toan sirc can co ban don vi cho dau may diesel sir dung trong nganh duong sat Viét Nam.
Tir khoa: sic can co ban don vi, ddu may diesel, duong sat Viét Nam, tinh toan stc kéo, xac
dinh khéi luong doan tau.
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1. PAT VAN PE

Pé tinh toén strc kéo, xac dinh khdi luong doan tau trong nganh dudng sit, can biét cac
luc tac dung Ién doan tau trong qua trinh vén hanh, d6 la lyc kéo, luc can va lyc hdm. Luc can
tac dung 1én doan tau gdm lyc can co ban va lec can phu. Luc can co ban 1a loai lyc thuong
xuyén tac dung 1én doan tau trong bat ky trang thai van hanh nao caa no, bao gom luc can co
ban cua dau may va luc can co ban cua toa xe. Lyc can co ban tac dung 1én dau may hoic toa
xe duoc xac dinh thong qua luc cdn co ban don vi. Luc can co ban don vi duoc tinh toan
théng qua céc biéu thirc dugc xay dung trén co sé thuc nghiém va duoc &p dung cho ting loai
dau may, toa xe cu thé. Cho dén nay, trong nganh duong sit Viét Nam, chwa c6 diéu kién thi
nghiém dé xac dinh cac biéu thtc tinh toan lyc can co ban don vi cho diu may va toa xe. Vi
vay, Viéc tinh toan sirc kéo déu dua vao céc biéu thuc thuc nghiém, cd ngudn gbc tir nhiéu
nghién ctru cia cic nude khac nhau, kha da dang va cd nhitng khac biét dang ké; dong thoi
viéc sir dung cac biéu thirc d6 trong qua trinh tinh toan thudng mang tinh don 1¢, tan man,
thiéu su nhat quan va tinh théng nhat vé co sé khoa hoc. Diéu nay phan nao anh hudng dén
két qua tinh toan strc kéo, dac biét 1a anh huong dén két qua xac dinh khéi lwong doan tau trén
tuyén ciing nhu cc thong sé khac. Cho dén nay van chua c6 nghién ctru ndo dé cap tgi viéc
hé théng hoa va thong nhat hda nham lua chon céc biéu thirc tinh todn sirc can co ban co ban
don vi cho dau may, toa xe sir dung trong nganh dudng sat Viét Nam.

Vi vay, ndi dung bai viét nay 1a téng hop, phan tich, thong nhat hda cac md hinh stc can
co ban don vi cta dau may, lam co s cho viéc dé xuat lua chon cac biéu thic tinh todn sic
can co ban don vi cho dau may diesel st dung trong nganh dwong sat Viét Nam.

2. CAC MO HINH TONG QUAT TINH TOAN SUC CAN CO BAN DON VI CUA
PAU MAY DIESEL

Sau khi nghién ciru nhiéu nguon tai liéu khac nhau [1+ 14] va t6ng hop lai, thay rang,
c4c biéu thuc tinh toan siic can co ban cia dau may va toa xe rat dang dang, nhung €6 thé
phan thanh hai nhdm chinh. Nhém tha nhat bao gom céc biéu thuc cu thé cho ting kiéu loai
dau may, toa xe [1+9] va nhom th hai 1a cac md hinh tong quét [2+5,10+14], tir d6 c6 thé
thiét 1ap cac biéu thirc cu thé cho tung kiéu loai dau may, toa xe. Trudc hét, trong bai viét nay
chi trinh bay cac md hinh téng quat vé sirc cdn co ban don vi ciia dau may. Tong hop tir
[2+5,10+14], thdy riang c6 bon dang mé hinh tong quét tinh toan sirc can co ban don vi caa
dau may diesel nhu sau.

2.1. Md hinh tong quat ciia dwong sat Chau Au [2+4,10+14]

0,637+ 2712, 0,008+ %(Vj N/KN 0
q 10 nqg
2.2. M hinh téng quét trong Quy trinh tinh toan sirc kéo doan tau dwong sit (QTSK 1985) [5]
2
=0, 65+&+0 00931V + M, N/kN (2
0,1q 0,1P

2.3. M6 hinh téng quét ciaa Langrod [2,10+14]

=065+ > 40,1+ (V
10

j N/KN 3)
0,1q 10 0,I1ng
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2.4. M6 hinh téng quat caa Devisa [2,10+14]

2
0,65+ 1 4 0,028y + 2004VS N (4)

0,1q 0,1gn
trong céc biéu thuc trén day:

V - tbc d6 cua dau may, km/h;

q - tai trong truc cua dau may, kN;

P - trong lugng cua dau may, kN:

n - s truc cua dau may;

S - dién tich mat cit ngang cua dau may, m?

CA =49 - hé s6 khi mat dau (ca bin) dau may c6 dang khdng thon;

CA=24,5- h¢ s6 khi mat dau (ca bin) dau may c6 dang thon.

Tir bén mé hinh tong quat néu trén, c6 thé rat ra nhitng nhan xét sau day:

Tat ca cac md hinh nay déu dugc xay dung trén co s¢ thuc nghiém véi céc hé sd khac
nhau. Cac hé s6 nay da xét dén viéc chuyén doi don vi do, do d6 cac mo hinh trén khong tuan
theo luat thir nguyén.

Trong té:[ ca cac mo hinh déu co mit biép sb téc do bac nhit V va bac hai V?; tai trong
truc q cua dau may va dang luu tuyén cua dau may. Sy khac biét co ban la ¢ cho, trong cac
mo hinh (1) va (3) thi dang luu tuyén cua dau may dugc xéc dinh thong qua cac h¢ sé CA,
con trong cac md hinh (2) va (4) n6 duge xac dinh tryc tiep tur dién tich mat cat ngang ctia mét
dau dau may (S). Diéu dang lweu ¥ la, trong cac mo hinh téng quat nay khong thdy dé cdp téi
yéu t6 kho dwong ray va kiéu logi truyén dong ciia dau may.

Tir cac mo hinh téng quét, c6 thé xay dung céc biéu thuc sic can co ban don vi cua dau
mdy duéi dang @, = A+BV +CV?.

3. XAC PINH CAC BIEU THUC TINH TOAN VA XAY DUNG CAC PUONG CONG
SUC CAN CO BAN PON VI CHO CAC LOAI PAU MAY DIESEL TRONG NGANH
PUONG SAT VIET NAM THEO CAC MO HINH TONG QUAT

3.1. Xac dinh cac biéu thirc tinh toan sirc can co' ban don vi cho cac loai dau may diesel
trong nganh dwong sat Viét Nam theo cac mé hinh tong quét

Tir cdc md hinh tong quat trén ddy, tién hanh xac dinh céc biéu thuc tinh toan suc can co
ban don vi cho cac loai dau may diesel dang sur dung trong nganh duong sat Viét Nam trén co
SO can clr vao cac théng so k¥ thuat cu thé caa chung [3,4]. Két qua dugc thé hién trong céc
bang 1, 2.

Cac thdng sb trong cac bang 1 va 2:

Po - khéi lugng chinh bi cuia dau may, tan;

P = Po.g — trong lwong cua dau may, kN;

0o - khéi luong truc cua dau may, tan;

g - tai trong truc cta dau may, kN:;

n - 6 truc caa dau may;

D, R, C - chiéu dai, chiéu rong va chiéu cao cia dau may, m;

S - dién tich mat cit ngang cua mat dau dau may, m?
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Bang 1. Biéu thiic strc can co ban don vi cia ddu may diesel trong nganh

duong sat Viét Nam thiét 1ap theo biéu thirc tong quét

cuia Puong sit Chau Au va cua Langrod.

Puong sit Chau Au: CA=49; Langrod: CA=5

. Thong s6 k§ thuat cua dau may Biéu thirc strc can co ban don vi, N/KN
DE}U @, =A+BV +CV?
may
Pot | N | ot IgN CA Theo Duong st Chau Au Theo Langrod
DSH | 40 | 4 | 10 | 100 | 49/5 | & =1912+0,0098V +0,00123V? | e, =1,95+0,01V +0,00125v>
DOE | 545 | 4 | 136 | 136 | 49/5 | 4 =1575+0,0098V +0,0000v2 =1,606+0,02V +0,000919V 2
DIOH | 58 | 4 | 145 | 145 | 49/5 | 4 =1563+0,0098V +0,000845V> =1,547+0,0V +0,000852V 2
DIIH | 56 | 4 | 14 | 140 | 49/5 | 4 =1548+0,0098V +0,000875V2 | @, =1579+0,01V +0,000893V >
DI2E | 56 | 4 | 14 | 140 | 49/5 =1,548+0,0098V +0,000875V 2 =1,579+0,01V +0,000893v
DI3E | 72 | 6 | 12 | 120 | 49/5 | 4 =1,70+0,0098 +0,00068v> =1,733+0,01V +0,000694V 2
DI4ER | 105 | 6 | 17,5 | 175 | 49/5 | (4 =1,366+0,0098V +0,000467V? | @, =1,393+0,01V +0,000476V?
D18E | 84 | 6 | 14 | 140 | 49/5 | 4 =1,548+0,0098V +0,000583V2 | ;, =1,579+0,01V +0,0005952
DISE | 81 | 6 | 135 | 135 | 49/5 | 4 —1,581+0,0098V +0,0006V> | e, =1,613+0,01V +0,000617V2
D20E | 81 | 6 | 135 | 135 | 49/5 =1,581+0,0098V +0,0006V 2 =1,613+0,01V +0,000617V 2
DI9ER | 108 | 6 | 18 | 180 | 49/5 | (4 =1345+0,0008V +0,000454V2 | @, =1,372+0,01V +0,000463V?

Qua day thay rang, khi str dung mé hinh téng quat cua Duong sit Chau Au va cua Langrod thi
biéu thuc stc can co ban don vi caa dau may D11H va D12E la hoan toan gidng nhau, cua
dau may D19E va D20E ciing hoan toan gidng nhau.
Bang 2. Biéu thiic sirc can co ban don vi ciia dau méy diesel trong nganh

duong sat Viét Nam thiét 1ap theo biéu thac tong quat cia QTSK 1985 va cia Devisa.

Piu Thong s ky thuat cia dau may Biéu thirc sirc can co ban don vi, N/KN
may @, =A+BV +CV?
Po, t o t & Dm | Rm | Cm | Sm Theo QTSK 1985 Theo Devisa

D5H 40 4 10 100 | 10,06 2,82 | 3825 | 10,787 | @, =1,97+0,00931V +0,000122V? @, =1,96+0,028V +0,00129V ?

DYE 545 | 4 | 136 | 136 | 9,144 | 2,743 | 3,658 | 10,034 | «, =1,621+0,00931V +0,000834V> | a,=1613+0,028V +0,000885V >
D10H 58 4 | 145 | 145 | 12,676 | 3,046 | 3,793 | 11553 | @ =1,56+0,00931V +0,000902V > @, =1,53+0,028V +0,000956V*
D11H 56 4 14 140 | 14,006 | 2,870 | 3,608 | 10,355 | @, =1,593+0,00931V +0,000838V* | ,=1586-+0,028V +0,000888V*
D12E 56 4 14 140 | 13,306 | 2,754 | 3,854 | 10,614 | @, =1593+0,00931V +0,000859V? | ), =1,586+0,028V +0,00091V >
D13E 72 12 120 | 14,476 | 2,730 | 3,635 | 9,927 @, =1,75+0,00931V +0,000625V> | @, =1,742+0,028V +0,000662V >
D14ER | 105 175 | 175 17,3 325 | 4764 | 15483 | @, =1,404+0,00931V +0,000668V> | «, =1,399+0,028V +0,000708V >
D18E 84 6 14 140 15,50 | 2,800 | 3,800 | 10,64 @, =1,593+0,00931V +0,000574V* | e, =1586+0,028V +0,000608V*
D19E 81 6 | 135 | 135 | 16,892 | 290 | 3,900 | 1131 | ¢, =1623+0,00931V +0,000633V* @, =1,62+0,028V +0,00067V >
D20E 81 6 | 135 | 135 | 19,18 | 282 | 3945 | 11,125 | g =1593+0,00931V +0,000622V? | g, =1,62+0,028V +0,000659V >
DI9ER | 108 6 18 180 | 18,111 | 4,536 | 3,337 | 15137 | @, =1,383+0,00931V +0,000635V? | o, =1,378+0,028V +0,000673V>

309




Tap chi Khoa hoc Giao thong van tai, Tap 71, Sb 3 (04/2020), 305-316

Qua day thay ring, khi sir dung mo hinh tong quat cia QTSK 1985va cua Devisa thi biéu
thac stirc can co ban don vi cuaa céc loai dau may la khac biét nhau.
3.2. Xay dung biéu dd dwong cong sirc can co ban don vi cho cac loai dau méy diesel
trong nganh dwong sat Viét Nam

Tir cac biéu thuc tinh toan sic can co ban don vi cua cac loai dau may (bang 1, 2) tién

hanh xay dung biéu dd cac duong cong sic can co ban don vi twong tng, thé hién trén cac
hinh 1+6.

. SCCBDV D5H IQTSKRS-DSChauAu-Langmd-Devisal " SCCBDV DQE IQTSKBS-DSChauAu-Langrod-Devisal
Sccbdv D5H (DEChausul wh = 1.912 + 000884 +0.00123%7 ————— Sochav DOE {DSChauAul wi = 1575 +0.0008% + 0.0000E
= Sccbdv D5H {OTSKAS): wi

—— Scondv DOE (OTSKASE wlf = 1.621 + 0.0083°V + 0.000834% 2
—— Scondv DUE (Langrod) wif = 1606 +0.01% + 00009189V
— Scondv DYE {Langrody wif = 1613 +0.028% + 0.000885*

16 | = Scchdv D5H (Langrod): wi = 1.9
—— Sccbdv D5H (Devisal wi = 1.96 + 0028 + 0.00128° 12

v

a) b)
Hinh 1. D thi dudng cong suc can co ban don vi cuia dau may D5H (a) va DIE (b)
theo cac mé hinh tong quat cua Pudng sit Chau Au, QTSK 85, Langrod va Devisa.

SCCBDV D10H !QTSK,BS-DSChauAu-Langrod-Devisal SCCBDV D11H (QTSK85-DSChauAu-Langrod-Devisa)

14 14
I3
Berhaly D10H [Covienl wif = 1.3 + L2 - (LOGEYY —— Secbav D11H {Langrod) wl = 1.579 + 001°V + 0.000893%2
— Sccbav D10H (DSChauAu): wlf ————— Socndv D11H (Devisa) wil' = 1585 +0.028% + 0000888
—_— 108§ v i = 1
Scchdv D10H (OTSKES): wi 2 2 @ ————— Sccdv D11H {DSChauAu) wl' = 1.548 + 00088V + 00008752
12 = Sccbdv D10H {Langrod wl' = 1.547 + 0.01*V + 0.0008584" —— Sochdv D11H (OTSKSS) wr = 1.503 + 0.0043% + 00008382

0 10 20 30 40 S5 6 70 80 90 100 010203040?50?93090100
v

a) b)
Hinh 2. D thj duong cong sic can co ban don vi ciia dau méy D10H (a) va D11H (b)
theo cdc md hinh tong quéat cia Puong sat Chau Au, QTSK 85, Langrod va Devisa.
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SCCBDV D12E (QTSK85-DSChauAu-Langrod-Devisa) . SCCBDV D13E (QTSK85-DSChauAu-Langrod-Devisa)

= Scobdv D13E (DSChavAu) wi' = 1.7 +0.00887 + 000068V
Seebdv D13E (OTSKBSE wl' = 1.75 + 0.0083"V + 000062577
Sccbdv D13E (Langrod) wl = 1733 +0.017 + 0.000684°VF
Scchdv D13E [Devisa) wlr = 1.742 + 00Z8"V + 0.0008627 2

—— Sccndv D12E (QTSKES) wdr = 1.563 + 0,003 + 00008567
— Sttty D12E (Langrod) wl' = 1579 + 0,017 + 0.0008937
—— Scabav DI1ZE (Devisa) wif = 1.586 + D.028°V + 0.00091V2
12 1| sccnav D126 (DSCrawhul W = 1548 +0.0098°V + 0.000875"° 10

40 50 60 70 80 90 100

0 10 20 30 40 50 60 70 80 a0 100 0 10 20 30
v

v
Hinh 3. D4 thi duong cong stc can co ban don vi cua diu may D12E (a) va D13E (b)

theo cac md hinh tong quat caa Puong sat Chau Au, QTSK 85, Langrod va Devisa.
SCCBDV D18E (QTSK85-DSChauAu-Langrod-Devisa) 12 SCCBDV 019'5 {QTS.KSS-DSCMILIQH-UII\QIDU-DWBOI

1"

Scchav D19E (OTSKAS) wlr = 1,623+ 0.0003°V + 0.000633*
Sechav D19E (Langrod): wlr = 1513 +0.01°V + 0000817V
Sccbay DI9E (Devisak wl' = 1.62 + 0028°V + 0.0006T2
Scchav D19 (DSChaudul wlf = 1.581 +0.0008° + 00006V

—— Sochav D1SE (Langrod) wif = 1579 +0.01 + 0.000595"°

——— Sccbav D18E (Devisal wlr = 1,585+ 0.028°V + 0.0008087V7
———— Scchav D18E (DSChauAu) wif = 1.548 +0,0088° + 0.000583"V2
—— Sccixiv D18E (QTSKES) wdl = 1.503 + 0.0003'V + 0000574V 10

10

! I 0 — —
1 0 10 20 30 4 S0 60 70 80 90 100

o 10 20 30 40 50 60 70 80 20 100 v

v
Hinh 4. D6 thi duong cong stc can co ban don vi cia diu may D18E (a) va D19E (b)

theo cac md hinh tong quat caa Puong sat Chau Au, QTSK 85, Langrod va Devisa.
SCCBDV D20E (QTSK85-DSChauAu-Langrod-Devisa)

12
—— Sccbdv D20E (DSChavAul wir = 1581 +0.0088% + 00006
—— Scobdv D20E ([OTSKAS) wl' = 1.503 + 00063V + 0.000822% 7
—— Scabdv D20E (Langrod) wil = 1613 +0.01% + 00006177
10 —— Scobdv D20E {Deviaa) wlf = 1.62 + 0.028°V + 0.000650 2

[} 10 20 30 40 50 60 70 80 20 100
v

Hinh 5. B4 thi dudng cong sic cén co ban don vi ciia du may D20E theo cac md hinh tong quét
cua Buong sat Chau Au, QTSK 85, Langrod va Devisa.
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SCCBDV D14ER (QTSK85-DSChauAu-Langrod-Devisa) g SCCBDV D19ER (QTSK85-DSChauAu-Langrod-Devisa)

= Scobdv D14ER (Devisa) wi' = 1.300 + 0.028% ~y2
—— Scobdv D14ER (DSCh
—— Sccbdv D14ER (OTSKES) v
——— Sccbdv D14ER (Langrod): «

= Scobdv D19ER {OTSKSS)
= Scobdiv D19ER {Langrod
—— Scobdv D19ER {Devisa)

a) b)
Hinh 6. D6 thi duong cong siic can co ban don vi cia dau méy D14ER (a), D19ER (b)
theo cac mé hinh tong quét cua Buong sat Chau Au, QTSK 85, Langrod va Devisa.

Qua biéu dd trén cac hinh 1+6 thiy riang, cac dudng cong st can co ban don vi cua cac
loai dau may kho duong 1.000 mm (D5H, D9E, D10H, D11H, D12E, D13E, D18E, D19E va
D20E) xac dinh theo md hinh téng quét cia Puong sit Chau Au, QTSK 85 va Langrod 1 hau
nhu trung khép véi nhau. Riéng cac duong cong suc can co ban don vi xac dinh theo md hinh
t6ng quat cua Devisa la ¢ khac biét mot cach dang ké so véi ba mé hinh kia, cu thé, tri s6 sirc
can co ban don vi & ciing mot toe do 1a 16n hon. Vi vay c6 thé coi day 1a mé hinh bat lgi hon.
Riéng ddi vai hai loai ddu may kho duong 1.435 mm 1a D14ER va D19ER thi cac dudng cong
siC can co ban don vi xac dinh theo mé hinh tong quét ciia Puong sat Chau Au va Langrod la
hau nhu tring khop véi nhau, con khi xac dinh hinh téng quét cia QTSK 85 va cua Devisa la
c6 khac biét mot cach dang ké.

4. PANH GIA MUC PQ KHAC BIET VE KHOI LUQNG POAN TAU KHI SU DUNG
CAC BIEU THUC SUC CAN CO BAN PON VI KHAC NHAU

Van dé dat ra 13, néu str dung céc biéu thuc tinh todn suc can co ban cua dau may theo
cac md hinh khéac nhau thi s& anh huong nhu thé nao dén khdi luong ciia doan tau. Do sd
luong dau may kho duong 1.435 mm (D14ER va D19ER) trong nganh dudng sat Viét Nam la
khong I6n, cho nén trudc hét ¢ diy chi xem xét d6i véi cac loai dau may kho duong 1.000
mm. Mat khéc, ¢ day chon hai md hinh 1a mé hinh cta Langrod dai dién cho nhdm mé hinh
duong sat Chau Au, QTSK 1985 va Langrod, va mé hinh cua Devisa dé tinh toan.

4.1. Xac dinh khdi lwong doan tau khi sir dung cac biéu thirc caa Langrod va Devisa

Lyua chon mot loai toa xe cu thé 1a toa xe hang loai G, 4 truc, 6 lan c6 tu trong qw = 18
tan; tai trong Qw = 35 tan; t6ng trong Qwng = 53 tAn; stc can co ban don vi la
a)(; =0,7+0,04V +0,00032V 2, N/KN.

Tién hanh tinh toan khéi luong kéo cho tat ca cac loai dau may khod duong 1.000 mm
(D5H, D9E, D10H, D11H, D12E, D13E, D18E, D19E va D20E) ¢ tat ca cac dai toc do theo
cac biéu thirc stc can co ban don vi thiét 1ap theo md hinh cua Langrod va Devisa.

O day don cur gioi thiéu két qua tinh toan cu thé ddi véi dau may D19E, c6 khdi lwong
chinh bi Pgm = 81 tan, duoc thé hién trong bang 3. Cac dau may con lai duoc tinh toan hoan
toan twong tu nhu dau may D19E.

312



Transport and Communications Science Journal, Vol 71, Issue 3 (04/2020), 305-316

Bang 3. Két qua tinh toan khdi luong doan tau cua dau may D19E
khi str dung cdng thirc strc can co ban don vi dau may theo Langrod va Devisa
& do doc quy doi iyg =0 %o va iy = 15 %y

Stic can co ban don vi (Theo Langrod): a, =1,613+0,01V +0,000617V?, N/kN
Stic can co ban don vi (Theo Devisa): @, =1,62+0,028V +0,00067V ?, N/kN

F —Pin (wo +iqd)g

Khéi lvong doan tau: Q = — ,tin
(@5 +igg ) g
Strc can Theo Langrod Theo Devisa
) coban | Sgc can Khéi luong Stc  can Khéi lugng
TocdoV, | Suckéo |donvitoa | co  ban doan tau, tin co  ban doan tau, tin
km/h Fi N xe @y, |don Vi Tpsgsc | Podéc | 99n Vi [ pgdéc | Do ddc
N/KN day may | quy déi quy dbi dafJ may | quy déi quy dbi
@, , N/kN iqd =0 %y iqd =15%, | Wo: N/kN iqd =0 % iqd =15 %o
0 370.000 0,700 1,613 53.694 2.317 1,620 53.693 2.317
5 355.000 0,908 1,678 39.704 2.190 1,777 39.696 2.189

10 340.000 1,132 1,775 30.490 2.064 1,967 30.476 2.063
15,6 221.000 1,402 1,919 15.959 1.290 2,220 15.942 1.288
20 170.000 1,628 2,060 10.542 959 2,448 10.523 957
25 143.000 1,900 2,249 7.576 780 2,739 7.555 778
30 116.000 2,188 2,468 5.313 606 3,063 5.291 603
35 102.000 2,492 2,719 4.084 512 3,421 4.061 509
40 88.000 2,812 3,000 3.104 422 3,812 3.080 418
45 80.500 3,148 3,312 2.521 370 4,237 2.498 366
50 73.000 3,500 3,656 2.042 321 4,695 2.017 316
55 66.500 3,868 4,029 1.668 278 5,187 1.644 273
60 60.000 4,252 4,434 1.354 236 5,712 1.330 231
65 55.000 4,652 4,870 1.120 203 6,271 1.096 198
70 50.000 5,068 5,336 920 172 6,863 896 166
75 47.500 5,500 5,834 794 154 7,489 770 147
80 45.000 5,948 6,362 685 136 8,148 660 129
85 43.500 6,412 6,921 604 124 8,841 580 117
90 42.000 6,892 7,511 533 112 9,567 509 105
95 39.550 7,388 8,131 457 96 10,327 432 88
100 37.100 7,900 8,783 389 81 11,120 365 73

4.2. Xac dinh mirc d9 suy giam khoi lwong doan tau khi sir dung cac biéu thic caa
Langrod va Devisa

Sau khi tinh toan khéi luong doan tau ¢ cac dai toc d6 va o cac do doc quy doi g = 0 %o
va iy = 15 %, cho tung loai dau méy doi véi mot loai toa xe hang cu thé, tién hanh tinh toan do
giam khdi lugng kéo ké ca vé mit tri s6 va vé mat ty 1& % khi sir dung céc bieu thirc sic can
co ban don ctia dau may theo cdc mo hinh khac nhau, cu thé Ia cd&c m6 hinh cua Langrod va
Devisa. Ket qua tinh toan véi dau may D19E thé hién trong bang 4 va trén hinh 3a. Mtrc d6
suy giam khoi lugng kéo vé mit ty 1€ cua cac loai dau may kho duong 1.000 mm con lai cling
duoc tinh toan tuong tu nhu dau may D19E va thé hién bang do thi trén cac hinh 7 +10.

313




Tap chi Khoa hoc Giao thong van tai, Tap 71, Sb 3 (04/2020), 305-316

Bang 4. K&t qua tinh toan do giam khéi luong doan tau ciia dau méy D19E
khi sur dung cdng thirc strc can co ban don vi dau may theo Langrod va Devisa
& do doc quy doi izg =0 %o VA iy = 15 %o,

Stic can co ban don vi (Theo Langrod): @, =1,613+0,01V +0,000617V?, N/kN
Stic can co ban don vi (Theo Devisa): @, =1,62+0,028V +0,00067V ?, N/kN

Fe—Pin (@0 +igg ) 0

Khéi lvong doan tau: Q = — , tAn
(05 +iy) 9
Do dbc quy doi iqd =0 %q Do dbc quy doi iqd =15 %,
Técdo | Suc kéo Khéi lugng Do giam khéi lugng Khéi lugng Do giam khéi luong
V. km/h doan tau, tan AQ doan tau, tan AQ,t
' Fi, N p p
Theo Theo tan % Theo Theo tan %
Langrod | Devisa Langrod | Devisa
0 370.000 | 53.694 53.693 1 0,00 2.317 2.317 0 0,00
5 355.000 | 39.704 39.696 8 0,02 2.190 2.189 1 0,05
10 340.000 | 30.490 30.476 14 0,05 2.064 2.063 1 0,05
15.6 221.000 15.959 15.942 17 0,11 1.290 1.288 2 0,16
20 170.000 | 10.542 10.523 19 0,18 959 957 2 0,21
25 143.000 7.576 7.555 21 0,28 780 778 2 0,26
30 116.000 5.313 5.291 22 0,41 606 603 3 0,50
35 102.000 4.084 4.061 23 0,56 512 509 3 0,59
40 88.000 3.104 3.080 24 0,77 422 418 4 0,95
45 80.500 2.521 2.498 23 0,91 370 366 4 1,08
50 73.000 2.042 2017 25 1,22 321 316 5 1,56
55 66.500 1.668 1.644 24 1,44 278 273 5 1,80
60 60.000 1.354 1.330 24 1,77 236 231 5 2,12
65 55.000 1.120 1.096 24 2,14 203 198 5 2,46
70 50.000 920 896 24 2,61 172 166 6 3,49
75 47.500 794 770 24 3,02 154 147 7 4,55
80 45.000 685 660 25 3,65 136 129 7 5,15
85 43.500 604 580 24 3,97 124 117 7 5,65
90 42.000 533 509 24 4,50 112 105 7 6,25
95 39.550 457 432 25 5,47 96 88 8 8,33
100 37.100 389 365 24 6,17 81 73 8 9,88

So sanh ty le giam Khoi luong doan tau (D19E, toa xe G} =15 () {Langrod-Devisa) So sanh ty le giam Khoi luang doan tau (D20E, toa xe G) i=15 (Langrad-Devisa)

T 7 : :
©  Giatrithuc ' l @ Giatri thuc
10— So sanh ty Ie giam Khoi luong doan tau (D19, tea xe G) =0 () (Langrad-Devisa) |~~~ 5o sanh 1y le giarn Khoi luang doan tau (D20E, toa xe ) i=0 (Langrod-Deviea) [~~~3~~,

_ Hinh 7. Biéu dd so sénh ty I gidm khoi lugng doan tau cua dau may D19E (a) va
dau may D20E (b) khi stir dung cong thirc sirc can co ban don vi dau may theo Langrod va
Devisa ¢ do doc quy doi iy =0 %o VA iy = 15 %
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20

< Giatri thuc H
So sanh ty le giam Khoi luong doan tau (D13E, toa xe &) i=15 (Langrod-Deviga) aH
So sanh ty le giam Khoi luong doan tau (D18E, toa xe G) i=0 (Langrod-Devisa)

@ Gia tri thue
So sanh ty le giam Khoi luong doan tau (D13E, toa xe G) =15 (Langrod-Devisa)
So sanh ty le giam Khoi luong doan tau (D13E, toa xe G) =0 (Langrod-Devisa)

Hinh 8. Biéu do so sanh ty I¢ giam khdi lugng doan tau ciia dau may D18E (a) va
D13E (b) khi str dung cdng thirc sirc can co ban don vi dau may theo Langrod va Devisa & do
déc quy doi iy =0 %o Va iy = 15 %,.

@ Gia tri thue ©  Giatrithuc

So sanh ty le giam Khaoi luong doan tau (D12E, toa xe G) i=15 (Langrod-Devisa) : S sanh ty le giam Khoi luong doan tau (D11H, toa xe G) i=15 (Langrod-Devisa)
So sanh ty Is gi Langrod-Devisa) | | S0 sanh ty le giarm Khai luong doan tau (D11H, toa xe G) =0 (Langrod-Devisa)

Hinh 9. Biéu do so sanh ty I¢ giam khdi lugng doan tau ciia dau may D12E (a) va
D11H (b) khi str dung cong thirc sirc can co ban don vi dau may theo Langrod va Devisa ¢ do
ddc quy ddi iy =0 %o Va iy = 15 %s.

8 T 14
@ Gia tri thuc ©  Giatrithuc
4 So sanh ty le giam Khoi luang doan tau (D10H, toa xe G) i=15 (Langrod-Devisa) | 24 So sanh ty le giam Khoi luong doan tau (DIE, toa xe G} i=15 (Langrod-Devisa)| @ 5
So sanh ty le giam Khoi luong doan tau (D10H, toa xe G) i=0 {Langrod-Devisa) So sanh ty le giam Khoi luong doan tau (D9E, toa xe G) 0 {Langrod-Devisa)

"o 10 20 30 40 50 60 70

Hinh 10. Biéu d6 so sanh ty 1¢ giam khéi lugng doan tau cua dau may D10H (a) va
D9E (b) khi st dung cdng thirc sirc can co ban don vi dau may theo Langrod va Devisa ¢ do
déc quy doi iy =0 %o Va iy = 15 %,.
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Qua két qua tinh toan thiy ring, ddi véi tit ca céc loai dau may, o téc do tir 0 dén 40
km/h, ty 18 giam khéi luong doan tau ¢ do dbc 0%; va 15% 1a khong dang ké. Ty Ié giam
khéi lwong 16n nhat ¢ tbe dd 100 kmv/h trén do doc 0%, 1a khoang 4,0+5,0 %; trén do dbc
15%y la khoang 7,0+ 10,0 %.

5. KET LUAN

Bai bao da tong hop, phan tich, xac dinh va thdng nhat hoa céc biéu thuc tinh toan sirc can
co ban don vi cho dau may diesel sir dung trong nganh duong sat Viét Nam theo cac mé hinh
tong quat khac nhau. D3 xac dinh duoc mirc d6 suy giam khéi luong kéo cua cac loai dau may
vé mit tri sé ciing nhu ty 18 khi st dung cac biéu thuc tong quat cua Langrod va Devisa, qua
d6 thay rang md hinh cua Devisa 12 bat lgi hon. Day 1a co sd cho viéc lua chon cac biéu thic
sic can co ban don vi cu thé cho viéc tinh toan sirc kéo trong nganh dwdng sat Viét Nam.
Theo quan diém cua tac gia, nén lya chon mé hinh cua Devisa. Tuy nhién, viéc lya chon mot
md hinh cu thé nao d6 can duoc thao luan va thong nhat théng qua cac Hoi thao chuyén
nganh, tir 46 dé xuit co quan c6 tham quyén phé duyét.
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